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Though banknotes cannot technically earn interest, electronic means of payment can in principle be
remunerated at negligible cost. Many countries however permit remuneration only of bank sight deposits
and reserves with the central bank, while the European Union does not allow e-money, central bank digital
currencies or stablecoins to be remunerated.

We review the literature and conclude that no economic theory of the interest-rate spread between money
and adjacent financial assets implies that money must be unremunerated. Non-remuneration acts like

a distortionary tax on money holders proportional to nominal interest rates and makes the inflation tax
regressive, redistributing income from less-wealthy individuals to issuers. Moreover, such constraints are
circumvented ‘internally’ through disguised remuneration or ‘externally’ through flight into neighbouring
financial assets.

The decline of transaction costs implied by universal electronification, open banking, agentic artificial
intelligence and smart contracts, makes external circumvention all too easy, creating unintended flows of
funds across the interest-rate cycle and thereby undermining financial stability. The main arguments for
constraining remuneration — protecting the bank deposit franchise and financial stability — are insufficiently
founded. They can be defended at most as temporary second-best measures when first-best instruments
are unavailable. EU policymakers should therefore not defend non-remuneration as a matter of principle:
the digital euro could rely on tiered remuneration, rather than on non-remuneration and holding limits, the
EU ban on stablecoin remuneration should at minimum be restated as transitional, and the prohibition of
e-money remuneration should be abolished in line with a pro-competition logic.
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1 Introduction

Should readily available money — means of payment — be allowed to earn interest? For
most of monetary history, and in much current regulation, the answer has been and
is ‘no’. The historical roots of this stance stretch back to Aristotle’'s condemnation of
interest and the prohibitions of the monotheist religions on usury, and to the pragmatic
acceptance by the classical economists that specie-based money yields no return®. In
the twentieth century, new normative views surfaced, with a re-introduction of regulatory
constraints specifically on the remuneration of (readily available) money. For example, the
United States Banking Acts of 1933 and 1935 prohibited interest on demand deposits
under Regulation Q, a constraint that persisted for 50 years?.

In the 1970s, however, disintermediation, money-market fund growth and Eurodollar
arbitrage demonstrated what non-remuneration constraints do when interest rates
rise and regulations become binding. The impact was widely acknowledged to be
counterproductive (Gilbert, 1986). Debates on the remuneration of (readily available)
money have resurged in the twenty-first century. In 2000, the EU E-Money Directive
(Directive 2000/46/EC) explicitly prohibited the remuneration of this form of private
money. Ten years later, negative central bank interest rates were applied for the first time,
in Sweden, Denmark, Switzerland, the euro area and Japan. Significant parts of public
opinion regarded this as financial repression (Bindseil et al, 2015), despite the arguments
of economists in favour of negative interest rates (eg Rogoff, 2016).

Heated debates onthe remuneration of stablecoins and central bank digital currencies
(CBDCs) started a little before 2020, with legislation typically banning remuneration.
For example, the 2023 EU Markets in Crypto-Assets Regulation (MiCA, Regulation (EU)
2023/1114) suppresses remuneration of stablecoins in a significantly more stringent way
than the United States's 2025 GENIUS Act (Guiding and Establishing National Innovation
for U.S. Stablecoins Act) (Reichlin et al, 2026).

Thus, in many countries, only commercial bank deposits and the deposits of banks at
central banks can be freely remunerated, while other forms of money cannot. However,
circumvention is not uncommon and becomes easier with ever-improving technology
and the decline of switching costs between types of money, and between money and
various forms of financial investment. Circumvention of remuneration constraints can

be of two types:

1. Internal circumvention: finding ways to remunerate a specific means of payments
despite a prohibition on doing so. Payment stablecoins under the GENIUS Act
should not be remunerated. But the US Coinbase website offered, as of June 2026,
remuneration at 3.25 percent on USDC, one of the top stablecoins. In Europe, euros

or dollars held with Wise earn ‘cashback’ rewards (in June 2026 of 0.8 percent and

1  Seeannex 2 for a review.
2 See Federal Reserve History, ‘Interest Rate Controls (Regulation Q)', 19 November 2025, https:/www.
federalreservehistory.org/essays/regulation-g.
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2.2 percent, respectively), although Wise is an e-money institution and the updated
EU E-Money Directive (Directive 2009/110/EC) would seem to exclude remuneration
of e-money balances (see section 4.4). The problem with internal circumvention is
that the immediate intentions and broader goals of the legislator remain unachieved,
undermining the legislator's credibility in terms of ability to formulate effective
regulations.

2. External circumvention occurs if money holders switch to other asset classes,
as happened in the 1970s with Regulation Q, when sight deposits (which at that
time were subject to a no-remuneration constraint) were swapped into money
market funds and Eurodollar deposits (and assuming this was not the intention of
the regulation). The problem of external circumvention is that while the immediate
intentions of the legislator are achieved, the broader goals presumably are not. For
example, the goal of Regulation Q was to protect the banks' deposit franchise. But
when interest rates went up in the 1970s, banks lost their deposit franchise as stable
domestic retail deposits were transformed into Eurodollar deposits, undermining
that franchise. Moreover, unintended flows of funds have negative financial-stability

implications more generally.

If interest rates are high relative to switching costs, remuneration constraints will
typically be circumvented in one of the two ways. Which of the two prevails is a function of
regulatory effectiveness and switching costs. Collapsing switching costs, ie ‘hot money’,
is implied by technology and far lower costs remain after the removal of remuneration
constraints. What the constraint adds, and what its removal eliminates, are cyclical,
unintended flows between constrained and unconstrained instruments, the scale of
which rises with the volatility of nominal interest rates.

Forthe purposes of this paper, 'money’ is what is readily usable as a means of payment.

Three main elements characterise this definition.

1. Immediacy. Money is available now to be spent and can reach the payee in seconds,
achieving settlement finality, not contingent on a future settlement date, a market
price or a counterparty decision. Short-term debt is subject to liquidation value
uncertainty, haircuts, bid-ask spreads and settlement lags. Term deposits are a
promise of a future cash-flow, so not ‘money now’, but ‘money at some point in the
future', and are subject to default risk.

2. Par exchangeability. Whatever is classified as money must be exchangeable,
includingideally into centralbank money at par and without uncertainty, such thatthe
monetary system functions in an integrated manner despite diversity and layering.
This par condition is currently anchored through the two-tier banking architecture
in which commercial bank money is convertible at par into central bank money on
demand. Convertibility is thereby also anchored in the ‘primary market': the issuer
promises instantaneous and cost-free redemption into other forms of money, and
in particular central bank money. It does not only rely on secondary markets, ie that
a market maker exchanges one form of money against another, applying a low bid-

ask spread to compensate for operational costs.
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3. Numéraire denomination. Money is denominated in, or convertible at par into the

unit in which prices are set and contracts are denominated.

Since this paper moves repeatedly across the layers of the monetary system, it is
useful to recall briefly its two-tier architecture. Central bank money exists in two forms:
banknotes held by the public and the sight deposits of banks with the central bank
(reserves’), which serve interbank settlement. Commercial bank money, ie the sight
deposits of households and firms, is created by banks, predominantly through lending,
and constitutes private money: a claim on the bank, not on the state. The two tiers are
connected by the promise of convertibility at par on demand: one euro of commercial
bank money can be converted at any moment, one to one, into central bank money
(today banknotes; in the future possibly also CBDCs), and payments between banks are
settled in reserves. E-money and stablecoins add further layers of private money, issued
by non-banks against safeguarded assets, whose par link to the rest of the system again
runs through redeemability into commercial bank money or central bank money. This par
architecture makes heterogeneous monies function as one single money.

Inthe rest of the paper, we use the term 'money’ interchangeably with ‘readily available
money' and ‘means of payment. Macro-economists and statisticians use terminology
such as '‘broad monetary aggregates’ (M2, M3) and include in this term deposits and
deposits with notice period, but this cannot change the definition of money, which must
include the means-of-payment property.

In discussing the remuneration of money, we distinguish five forms of money: sight
deposits with banks, e-money, stablecoins, CBDCs and bank reserves held at the central
bank. We take three perspectives: (i) theoretical debates, whether normative or analytical,
concerning the legitimacy and role of remunerating money; (ii) the legal constraints that
affect remuneration, often resulting from normative debates; and (i) actual economic
practice, that is, the remuneration of money either within the legal framework or through
arrangements that circumvent legal restrictions.

We argue that in a modern, fully electronic, low-transaction cost, twenty-four-hour
financial system, non-remuneration constraints on means of payment are self-defeating,
will often be circumvented (implying that the regulations are ineffective) and/or have
the potential to create financial instability. They generate financial non-neutrality, the
magnitude of which depends on the level of nominal interest rates, creating flows of funds
acrosstheinterestrate cycleandimposingdifficulttojustify (cyclical) redistributive effects
between money holders and issuers. Instant 24/7 payments, agentic Al for investment
management, blockchain technology and open banking make this even more obvious.
For that reason, constraints on the remuneration of stablecoins, which are circulating
on 24/7 distributed-ledger technology (DLT) platforms allowing for instantaneous smart-
contract based execution, seem particularly ineffective and counterproductive.

The policy conclusions we derive for the EU, where remuneration is currently
prohibited for e-money and for stablecoins in the form of e-money tokens, and, by design
decision, for the digital euro, are as follows: non-remuneration should not be defended as
amatter of principle; the digital euro should ideally rely on tiered remuneration rather than

holding limits; the remuneration ban on e-money tokens in the Markets in Crypto Assets

In a modern, fully
electronic, low-
transaction cost,
twenty-four-hour
financial system,
non-remuneration
constraints are
self-defeating
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Regulation (MiCA, Regulation (EU) 2023/1114) should at most be retained as a transitional
second-best measure; the ban on e-money remuneration should be abolished; and the
contradiction between protecting the bank deposit franchise from non-bank competition,
while simultaneously eroding it through the Payment Accounts Directive (Directive
2014/92/EU) should be resolved in favour of competition. Non-remuneration is moreover
not distributionally neutral: it makes the taxation inherent in inflation regressive, since
less-wealthy households hold larger shares of their wealth in cash and non-interest-
bearing balances and lack easy access to yield-bearing alternatives — an argument that
carries weight in higher-inflation, less-banked economies.

Section 2 reviews the economics of remunerating means of payment. Section 3
turns to the economic policy justifications for constraining the remuneration of money:
financial stability, positive externalities of banking, compensation for regulatory burden,
the bundling of free payment services. Section 4 then surveys, for five forms of money
(commercial bank sight deposits, banks’ deposits with central banks, CBDCs, e-money
and stablecoins) the theoretical debates, the legal constraints and actual practice.
Section 5 translates the analysis into policy recommendations for the EU. Section 6

concludes.

2 Economic theories on the remuneration
of means of payments

2.1 Non-remuneration as a technological condition

Before reviewing theories of the equilibrium spread between money and neighbouring
financial assets, it is worth restating what has long been a strong case for the zero
remuneration of means of payment. For most of history, the monetary anchor consisted
of precious metal coins, and later of banknotes convertible into metal coins: bearer
instruments circulating hand to hand, for which the payment of interest is practically
infeasible, since the issuer cannot track who has held the instrument or for how long
(stamping is an exception; see section 4.2). As long as sight deposits were understood
primarily as claims on coin or banknotes, convertible at sight and at par, their zero or
low remuneration appeared as natural as that of the anchor itself. High switching costs
between money and remunerated investments and moderate interest rate levels implied
that the resulting distortion was, for most holders and most of the time, of limited practical
relevance. Non-remuneration was furthermore supported by usury laws.

Adam Smith in The Wealth of Nations and other eighteenth century economists
had no normative views on the matter and certainly did not consider interest to be
reprehensible, but seem to have accepted as fact that money ‘readily available’ normally
does not yield a return, which may also be a reflection of its precious metal nature, or

instruments convertible at sight into precious metal coins:
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“That part of his capital which a dealer is obliged to keep by him unemployed, and
in ready money, for answering occasional demands, is so much dead stock, which,
so long as it remains in this situation, produces nothing either to him or to his
country. The judicious operations of banking enable him to convert this dead stock
into active and productive stock .... the gold and silver money which circulates
in any country, by means of which the produce of its land and labour is annually
circulated and distributed to the proper consumers, is, in the same manner as the

ready money of the dealer, all dead stock”.

The question whether in some steady state, the purchasing power of gold would
increase over time, such that it effectively yields capital gains, and whether these
could be such that the sum of its convenience yield in the form of liquidity services and
expected capital gains would be similar to the yield of other assets, was not discussed
by Smith, nor by later authors, except maybe implicitly in the context of the convenience
yield theory of Keynes (1936). While nineteenth century economists generally did not
add much to the debate, Jean-Gustave Courcelle-Seneuil (1859) noted in the context of
banking, that the non-remuneration of banknotes would be logical as they replace non-
remunerated precious metal coins?®.

The macroeconomic and distributional side effects of the non-remunerability of
certain forms of money persists to the present day for banknotes. A low-interest rate
elasticity of the demand for banknotes implies that changes of nominal interest rates
will have sizable redistributive income effects (higher interest rates shift income from
households to the central bank/government) (Bindseil and Senner, 2023). If the interest-
rate elasticity of the demand for banknotes is instead high, then changes in interest
rates will create significant flows of funds between banknotes and bank deposits (with
implications for the size of the central bank balance sheet and the dependence of
banks on central bank funding, and thus potentially for financial stability). From a micro-
economic perspective, non-remuneration leads to deviations from the optimal holdings
of banknotes in view of their services to the holder (Friedman, 1969).

None of this carries over to electronic account-based money. An electronic account-
based instrument can credit interest at negligible cost, so that the technological
foundation of the zero anchor disappears. What remains to be examined is therefore
whether any of the economic frictions reviewed in the remainder of this section justify, not
aliquidity-related interest rate spread between money and nearby financial assets, which
several of them do, but the specific corner solution of zero remuneration, regardless of

the level of market interest rates.

3 “Sile porteur a consenti a recevoir les billets, & en préter le montant sans intérét, c'est parce que ces
billets remplacent exactement pour lui la monnaie métallique et que cette monnaie ne lui aurait, elle-méme,
rapporté aucun intérét. ....” ("If the bearer has agreed to receive banknotes and to not earn interest, it is
because these banknotes exactly replace metallic money, and because that metallic money would itself
have yielded him no interest”) (Courcelle-Seneuil, 1859).
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2.2 Gesell and Friedman's normative approaches to the (real)
remuneration of money

Gesell (1916) proposed a negative remuneration of means of payment. Observing that
money could be hoarded without cost while physical goods depreciate, Gesell believed
that this grants liquidity holders an artificial privilege, depressing consumption and
employment. He proposed monthly stamping of banknotes, achieving a negative return
of approximately 5.2 percent per annum. The aim was to eliminate the artificial privilege
by giving money a carrying cost comparable to that of physical commodities*.

Milton Friedman approached the problem of remuneration of means of payments
from a somewhat similar perspective to Gesell, although he seemed to reach opposite
conclusions: money provides a real service (transactions and liquidity services) and the
social cost of producing additional fiat money is essentially zero, but the private cost of
holding it is the nominal interest rate forgone on alternative assets. This wedge between
social and private cost would be a distortion, a tax on money, and the welfare-optimal
policy is to eliminate it in some way. Friedman (1969, 34) thus concluded with his “final
rule for the optimum quantity of money is that it will be attained by a rate of price deflation
that makes the nominal rate of interest equal to zero”. The central bank should therefore
engineer steady deflation at the real rate of interest r, so that the nominal rate falls to
zero. With a zero nominal interest rate, there is no longer any opportunity cost to holding
money, agents are satiated in liquidity services and the distortion is eliminated.

Obviously, the distortion could also be eliminated without deflation through paying
interest on money. In A Program for Monetary Stability (1959), Friedman in some sense
made this argument when he suggested that the Fed should pay a market interest
rate on required reserves. He argued that non-remunerated reserves would constitute
a tax on banks proportional to the level of nominal interest rates, creating distortions
and circumvention incentives. This argument would seem to extend directly to non-
remunerated deposits in general and Friedman was consistent in rejecting Regulation Q
as a distortionary anomaly.

Niepelt (2024) generalised the approach and assumed a social planner that provides
payment instruments up to the point at which the marginal liquidity benefit equals the
marginal social cost, following “a generalized version of the Friedman (1969) rule that
accounts for the resource costs of payment operations”. Phelps (1973) argued that
in a world in which government revenue must be raised through distortionary taxes, a
positive inflation tax would likely belong to the optimal tax mix, which could rehabilitate
non-remuneration of central bank money as a revenue instrument in a second-best

world. Others, such as Correia and Teles (1999), later questioned this general conclusion.

4 "So we must make money worse as a commodity if we wish to make it better as a medium of exchange...
In the course of the year, 52 ten-cent stamps ($5.20) must be attached to the $700 note, or in other words
it depreciates 5.2% annually at the expense of its holders” (Gesell, 1916, Part IV, Section 1). In the General
Theory, Keynes (1936, 355) would call Gesell an “unduly neglected prophet”. Stamping could also work
for positive remuneration (which was not proposed by Gesell). Banknotes could be entitlements to get an
interest rate payment once a week, on a fixed day, documented by a stamp, and the money would be lost if
the stamp was not obtained on that specific day. That approach would preserve the fungibility of money, and
the weekly cycle of coupon value accumulation would be negligible enough in day-to-day payments to not
imply a weekly cyclicality of prices. This would still be inconvenient and probably not worth the effort.
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Actually, it seems unlikely that non-remuneration is an optimal tax on money holdings,
regardless of whether nominal short-term market interest rates stand at one percent,
three percent or 10 percent. We return to the implications of second-best reasoning for

remuneration constraints in section 3.

2.3 Keynes's theory of the convenience yield

Keynes introduced explicitly in his General Theory (1936) the idea of the convenience
yield of readily available money and the implied lower level of its remuneration. However,
he did not discuss the then just-enacted US regulatory measures against remunerating
sight deposits. In Chapter 17 ('The Essential Properties of Interest and Money’), Keynes
proposed that every asset, not just money, earns a total own-rate of return composed of
different elements, one being the liquidity premium, the convenience or security value of
having disposal over the asset. Money would have a high liquidity premium, thus justifying
lower remuneration. Keynes however did not seem to ask, if the short-term market rate
fluctuates, why the rate of remuneration on means of payment would also not fluctuate,
since the liquidity premium should be largely independent of the level of the short-term

market rate.

2.4 Declining transaction costs and the differentiation
between money and nearby investments

Black (1970) envisioned a world in which sufficiently low transaction costs and rapid
information flows would make financial assets near-perfect substitutes for one another
in transactional use. He argued that in such a world, the assumed special status of
‘money’ as a non-interest-bearing instrument would disappear. Fama (1980) also argued
that banking innovation would blur the line between transaction balances and short-term
securities, making remuneration spreads a function of transaction costs rather than of the
monetary status of an instrument. In a competitive financial system with well-functioning
asset markets, there would be no economically meaningful distinction between money
and other financial assets. The specialness of money and its liquidity premium would
be, beyond transaction cost, only an artifact of regulatory constraints. In a deregulated
system with low transactions costs, all assets become near-perfect substitutes for
payment purposes, and the liquidity premium approaches zero. Fama even went a step

further, seemingly adopting Hayekian views:

“The accounting system... can be run with any collection of assets as the medium
of exchange, and the portfolio management function of banking has nothing to do

with which assets are used as the medium of exchange” (Fama, 1980).

Ousméne Mandeng?® took up the Black-Fama vision of ever-falling transaction costs
blurring the distinction of money and neighbouring financial assets in the context of

tokenisation and argued that:

5  Ousméne Mandeng, ‘When Monetary Innovation Makes Money Obsolete’, OMFIF, 23 January 2026, https://
www.omfif.org/2026/01/when-monetary-innovation-makes-money-obsolete/.
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“When any securities portfolio can be converted into money on demand, without
delay, cost or haircut, the cash-in-advance constraint ceases to bind in any
meaningful intertemporal sense. Agents no longer need to hold money. Instead,
money is obtained just in time for settlement and immediately reconverted into
yield-bearing assets. Money continues to exist as a settlement instrument, but
only as a transient state within the transaction flow rather than as an asset held

across time”.

While this statement appears contingent on an assumed non-remuneration of money,
Black and Fama did not acknowledge explicitly that even in a competitive, zero-IT cost
world, a positive remuneration spread between money and neighbouring financial
instruments could persist. Near-money assets are subject to liquidity, market and credit
risk. Ultimately, liquidation costs are not zero, even if technical conversion costs are zero,
because of an infinitely efficient information technology. For example, adverse selection
and other issues relating to asymmetric information do not go away with IT costs going
to zero. Such issues justify a bid-ask spread growing with the information intensity of
the asset, and money is the only asset that is not supposed to have any information
sensitivity. Also, the merits of deferred net settlement do not necessarily go away with
falling transaction costs, implying delays in asset liquidation (eg Bindseil and Malekan,
2025).

Others have argued that it is specifically tokenisation that moves markets in the
direction of “a fully frictionless environment”, which would also undermine the ability to
preserve any interest rate spread between money and neighbouring financial assets.
Automated payments can however also take place in an open banking environment
and rely on instant 24/7 payments, ie they are not contingent on DLT, blockchain or
tokenisation®. Furthermore, the recentemergence and future full deployment of agentic Al
in liquidity and investment management will dramatically reduce switching costs between
monetary accounts and neighbouring investment alternatives. Agentic Al systems can
gather information, analyse it, formulate plans and execute workflows, certainly including
cash sweeps between accounts of readily available money, money market funds, short
term liquid securities or term deposit options (Azimbayev et al, 2025)".

Prior to digitalisation, switching a payment or savings balance to a higher-yielding
account required physical presence at a branch, the completion of paper forms, postal
delays andfees whenit came to securities transactions. The progressive electronification
of financial services since the 1970s has reduced most of these components dramatically.
What has so far not been eliminated is the residual requirement for the account holder
to spend time and effort: log in, compare alternatives, decide and execute the transfer.
Agentic Al could eliminate this lastand now dominant component, ifit can operate through

open banking infrastructure (European Commission, 2023a). Once an Al-driven agent is

6  Sarkisyan (2024) noted that competition for deposits is enhanced by instant payments and broad access to
it of payment services providers, as illustrated by the Pix payment system in Brazil.

7  See also Brian Pisaneschi, ‘Agentic Al for Finance: Workflows, Tips, and Case Studies’, CFA Institute
Research and Policy Center, undated, https://rpc.cfainstitute.org/research/the-automation-ahead-content-

series/agentic-ai-for-finance.
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authorised to monitor balances, assess alternatives and execute transfers following user-
defined preferences, the residual sweeping cost vanishes since agents act continuously
and at negligible marginal cost. An estimated $23 trillion in deposits globally are held
in sight deposit accounts earning little or no interest, because depositors prioritise
convenience over yield®. With the deployment of agentic Al, an aggregate decline of $170

billion in global bank profits could be expected (if business models remain unchanged).

2.5 Deriving liquidity premia against near-money assets:
money vs securities vs deposits

When modelling the yield spread between money and neighbouring financial assets, one

must distinguish atleast securities (short-term, low-credit-risk fixed-income instruments)

and bank deposits with notice periods. For both, we only sketch the intuition to derive

liquidity premia. We do not review here money market funds, which basically combine

elements of both.

A negative yield premium on money relative to short-term debt instruments follows
from the fact that remunerated securities must be liquidated before they become means
of payment. A large body of literature has helped explain the bid-ask spreads that
make such liquidation costly. Demsetz (1968) identified the spread as compensation
for the fixed and variable costs of providing immediacy. Stoll (1978) showed that it also
incorporates a premium rising with return variance and the expected time to inventory
rebalancing. Glosten and Milgrom (1985) and Kyle (1985) showed that asset volatility and
asymmetric information content determine bid-ask spreads through the need for market
makers to protect themselves against informed traders and recover losses from insider
trading through the margins earned on noise traders. Brunnermeier and Pedersen (2009)
documented the feedback loop between dealer balance sheet capacity and market
liquidity, whereby regulatory constraints such as leverage ratios and value-at-risk limits
reduce market-making capacity and widen spreads.

Holmstrém and Tirole (1998, 2011) and Holmstrém (2015) also modelled the relative
value of moneyness in terms of information. Assets that are totally safe and risk-free have
lower yields because information insensitivity is valuable. The yield spread between such
instruments and neighbouring financial investments equals a shadow value of avoiding
due diligence and adverse-selection costs. The liquidity premium is determined by
factors such as the severity of aggregate financing constraints, the scarcity of income
that can be pledged, information asymmetries and the magnitude of liquidity shocks.

Once a bid-ask spread for securities has been derived, for example in the model of
Kyle (1985), one can extend it to incorporate the choice between holding money and
holding a security with a given spread, in the style of the inventory-theoretic models of
Baumol (1952) and Tobin (1956). Both models address the trade-off that holding money
economises on transaction costs but forgoes interest income (assuming means of

payment is be remunerated). In Baumol's formulation, the optimal average money holding

8  Ramiji Sundararajan and Uzayr Jeenah, ‘'The End of Inertia: Agentic Al's Disruption of Retail and SME Banking',
Article, 15 August 2025, McKinsey & Company, https://www.mckinsey.com/industries/financial-services/
our-insights/the-end-of-inertia-agentic-ais-disruption-of-retail-and-sme-banking.
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is proportional to the square root of total expenditure and the fixed transaction cost,
and inversely proportional to the square root of the nominal interest rate forgone on
the alternative asset. The implied demand for money is therefore a decreasing function
of the interest rate differential between the remunerated asset and money. Agents will
hold money only up to the point at which the marginal convenience of avoiding a further
liquidation transaction is offset by the interest income sacrificed. As Whitesell (1992)
showed in an extension of the model (incorporating multiple assets and differentiated
transaction costs), the equilibrium portfolio allocation across money, deposits and
securitiesis highly sensitive to the relative transaction costs of conversion between asset
classes, so that even modest reductions in conversion costs produce large substitutions
away from low-yield money balances.

Regarding the yield spread between sight and term deposits, we could start with the
need for any private money issuer to present a balance-sheet structure such that money
holders will not feel the need to ‘run’ on the issuer. Diamond and Dybvig (1983) showed
that this is sustained by a coordination equilibrium whereby depositors expect also
others not to withdraw. Variants of this approach can help to derive exact model-implied
yield spreads between sight deposits and deposits subject to notice periods of, say, one
day, one week or one month. In the simple bank-run model of Bindseil and Lanari (2022),
the key parameter is fire-sale cost®. If a deposit is not renewed (or the convertibility
promise given for money issued is relied upon), the issuing institution must liquidate
assets to meet the claim. The shorter the notice period, the less time is available for asset
liquidation and therefore the larger the fire-sale discounts. Sight deposits represent
the limiting case, facing the highest potential fire-sale losses of any deposit category
because asset liquidations to generate the necessary cash need to be immediate. Higher
fire-sale losses for a given asset imply that the issuing institution must either hold more
capital (to absorb losses and thereby sustain the no-run equilibrium) or hold more liquid
assets, which earn lower returns. Both responses reduce the maximum remuneration

the institution can offer on the deposit. In equilibrium, the institution will optimise across

9 That asset fire-sale losses are for given assets by the notice period can be simply modelled as follows:
the assets (in the unit space) are characterised by L(x), the liquidity generated by liquidating at some time
horizon, say one week, the share x of assets that is most liquid, whereby L(0)=0, L(1)<1 (a sale of all assets
provides at the very maximum their book value), dL(x)/dx=0 and d2L(x)/d2x < 0 (each new unit of asset
sold provides not more liquidity than the previous one, reflecting the ranking from the most-liquid to the
least-liquid assets). The liquidity generation is thus a concave monotonously non-decreasing function of x.
The function L(x) implies the fire-sale loss function F(x) = x - L(x). The function f(x)=dF(x)/dx is the marginal
fire-sale loss function indicating the size of fire-sale losses resulting from selling the asset ranked at x.
Assume the vehicle has equity E, and has to generate through fire sales a cash flow L1 at the time horizon
T1. For every time horizon T the function LT(x) is non-decreasing and therefore invertible, such that we
can write the inverse function xT(L), describing the share of assets that must be liquidated for generating
liquidity of a specified size L. Then, the company is solvent, conditional on the need to generate a cash flow
L1 at time horizon T1 if, and only if the fire-sale losses caused by the liquidation are lower than the equity of
the company: FT1(xT1(L1)) < E. We expect that the longer the time horizon, the lower the losses: if T1>T2,
then for every x, we expect that fT2(x) = fT1(x). Duffie (2010) illustrated this empirically and explained it with
limited permanent participation of suitable buyers, due to the “cost of maintaining perfect attentiveness to
trading opportunities. ... access to a natural trading counterparty (especially in over-the-counter markets) ...
is difficult to arrange on short notice or is limited by the capitalization of intermediaries. The key implication
is that supply or demand shocks must be absorbed on short notice by a limited set of investors,” which
leads to strong price reactions. See also Shleifer and Vishny (2011) on fire sales more generally, including
systemic issues.
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both (capital and asset liquidity) and, regardless of the optimal mix, the outcome will be
equilibrium remunerations increasing with the notice period, implying the lowest possible

remuneration for sight deposits.

2.6 Deriving deposit rates from the perspective of bank
intermediation costs

A further strand of theoretical literature approaches the deposit spread from the
perspective of the bank as intermediary. Ho and Saunders (1981) modelled the bank as
a risk-averse dealer in the credit market, analogous to a securities market maker, who
sets bid (deposit) and ask (loan) rates symmetrically around a reference rate to balance
the inventory risk arising from the stochastic arrival of depositors and borrowers. In
this framework, the equilibrium spread increases with market power (which allows
for monopolistic pricing), interest rate risk (the variance of the reference rate), the
bank's risk aversion and the size of individual transactions. Allen (1988) extended the
Ho-Saunders model in different directions (multiproduct banking and interest and credit
risk, respectively). Saunders and Schumacher (2000) studied six European countries and
the United States, decomposing the observed netinterest margin and finding substantial
cross-country variation attributable to differences in market structure and regulatory
burden. This literature again allows derivation of an equilibrium spread between deposit
rates and market rates (again without providing any reason why the deposit rate must be
zero or that non-remuneration is a necessity rather than conditional on low market rates,

market power or regulatory constraints).

2.7 Market power, switching costs and client inertia in
economic models of interest rate spreads

A wide literature studies the role of market power, switching costs and client inertia in

deriving the equilibrium spread between (sight) deposit rates and short-term market

rates. We review this literature to check if it could in any way support a conclusion that

the remuneration of sight deposits should generally be zero.

Klein (1971) and Monti (1972) modelled how market power in banking produces a
wedge between the policy rate and the deposit rate. The profit-maximising deposit rate
of a bank with market power lies below the money-market rate by a markup inversely
proportional to the elasticity of deposit supply, exactly as a monopolist prices below
competitive level on the input side.

Klemperer (1987) provided a general model of markets with consumer switching
costs, which illustrates how ex-ante homogeneous products become differentiated
ex post once a consumer has chosen one provider, because changing to another one
implies learning and switching costs. Switching costs front-load competition: firms
compete ex ante, and extractrents ex postfrom locked-in customers. Applied to banking,
the current-account relationship is the relationship that banks compete for at account
opening to subsequently exploit customers through low deposit remuneration for years
thereafter. Switching costs raise oligopolists' total profits, particularly when firms can
identify locked-in consumers and price-discriminate between them and new entrants to

the market.
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Farrell and Klemperer (2007) noted that current accounts provide debit cards, direct
debit mandates, standing orders, payroll receipt, overdraft facilities and integration with
digital payment infrastructure. These services are valuable and are frequently provided
below cost, cross-subsidised by the spread between the policy rate and the near-zero
current account remuneration. The bundling would appear as a tying arrangement
and consumers who want payment services must accept low or zero remuneration on
deposits. Farrelland Klemperer (2007) treated such bundles as ways to increase switching
costs: the joint product creates attachment and inertia that competitors cannot easily
overcome, because the full current account relationship would not be portable.

Berger and Hannan (1989) showed that banks in more concentrated US local markets
paid 25-100 basis points less on deposits than banks in competitive markets, providing
direct evidence of the rent extraction. Hannan and Berger (1991) and Neumark and
Sharpe (1992) showed that deposit rates adjust asymmetrically with upward rigidity in
concentrated markets during rate-rising cycles. Kho (2024) replicated these findings for
the euroarea. Sharpe (1997) applied the Klemperer framework to the bank deposit market,
generalising Klemperer's model and testing it with panel data on retail deposit interest
rates across US metropolitan areas. He noted that household migration (the share of new
depositors entering a local market) has a significant positive effect on the deposit rates
banks offer, operating through the competitive pressure to attract these new depositors.
Hannan and Adams (2011) also found that “banks, in addressing the trade-off between
attracting new customers and exploiting old ones, offer higher deposit rates in areas (and
at times) experiencing more in-migration”. Kiser (2002) provided survey evidence of self-
reported switching costs and derived deposit market equilibrium implications from that.

Drechsler et al (2017) analysed depositor inertia and its implications for a “deposit
channel” of monetary policy. Their model relies on the assumption that local banking
markets are oligopolistic and that depositors face switching frictions, which create market
power for incumbent banks over the current-account relationship. Policy rate increases
are not passed on to current-account rates, because the inelastic depositor base, locked
in by switching costs and the convenience value of payment services bundled with the
current account, will not leave. The model predicts, and the data confirms, that deposit
spreads widen systematically with increases in the federal funds rate, and that this
widening is more pronounced in concentrated markets and specifically for sight deposits.

The EU 2014 Payment Accounts Directive (PAD, Directive 2014/92/EU) was designed
to address, among other things, the difficulty of switching payment accounts. While
PAD Article 10 contains the key provisions on switching, Recitals 9 and 27 explained the

objectives:

“Recital 9: In order to support effective and smooth financial mobility in the long
term, itis vital to establish a uniform set of rules to tackle the issue of low customer
mobility, and in particular to improve comparison of payment account services
and fees and to incentivise payment account switching... Those measures
will incentivise entry for payment service providers ... thereby strengthening
competition and the efficient allocation of resources within the Union’s financial

retail market to the benefit of businesses and consumers. ...
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Recital 27: Consumers only have an incentive to switch payment accounts if
the process does not entail an excessive administrative and financial burden.
Therefore, payment service providers should offer to consumers a clear, quick
and safe procedure to switch payment accounts, ... This would allow consumers to
benefit from the most convenient offers on the market and to easily change from

their existing payment account to other potentially more suitable ones... *

The empirical evidence on the effectiveness of PAD seems modest, however. The
European Commission, in a 2023 review, found that while the switching service itself
is technically well-functioning and generally available without fee, switching volumes
remain very low (European Commission, 2023a). The Commission attributed this
outcome to several factors: consumers' limited awareness of the switching service,
satisfaction with current providers, the fact that the switching mechanism applies only
to the payment account itself and not to bundled financial products, such as mortgage
loans or investments to which the account may be linked, and the attentional costs that

even a simplified switching procedure stillimposes on account holders.

2.8 Conclusion: no economic model suggests that electronic
means of payment should have zero remuneration

Across the economic approaches we have reviewed, the equilibrium spread between
the remuneration of readily available money and short-term market rates is determined
by identifiable and time-varying economic fundamentals, including transaction costs,
liquidation risk, fire-sale discounts, information asymmetries, market power and
intermediation costs. None of these imply that the spread must equal the full market rate,
ie that means of payment must be unremunerated. Gesell and Friedman, though from
opposite normative directions, both considered non-remuneration as a distortionary
arrangement rather than an economic necessity. Keynes identified the convenience yield
as a basis for the interest rate spread. Black and Fama, despite overstating the tendency
of falling transaction costs to dissolve the money-investment boundary, identified the
dependency of the deposit franchise on frictions that technology progressively erodes.
The microstructure and intermediation cost literatures confirm that equilibrium deposit
spreads are functions of market structure, regulatory burden and liquidity risk, rather
than of any intrinsic payment instrument property. The switching cost literature adds that
even when the equilibrium spread implied by transaction costs is modest, banks have
been able to sustain substantially wider (welfare-reducing) spreads on current-account
balances by exploiting the lock-in created through product bundling and consumer

inertia.
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3 Economic policy justifications for
constraining remuneration

As section 4 will document, remuneration constraints across monetary instruments
appears to share the objective of protecting the bank deposit franchise against
competition from within the banking system (eg Regulation Q) and competition from non-
banks. Before turning to the individual instruments, this section therefore reviews the
main arguments that have been advanced to constrain the remuneration of money for the
sake of protecting the banks' deposit franchise, and explains why we consider each of
them insufficient. It closes by addressing the general second-best objection (Lipsey and
Lancaster, 1956) and by deriving from it a criterion for when remuneration constraints

could be legitimate.

3.1 Competing for deposits would incentivise reckless risk-
taking

The oldest argument against unrestricted deposit-rate competition is financial stability,
going back at least to Motschmann (1915): competition for sight deposits compresses
banks' net interest margins and incentivises them to extend the maturity and riskiness of
their assets in an 'unhealthy’ search for yield. Motschmann (1915, 554-562) documented
in detail the vigorous competition from within the domestic banking sector and from
foreign banks and non-banks for sight deposits and their implied high remuneration rates
in the early twentieth century Berlin. Sight deposits were remunerated often close to the

Reichsbank's discount rate (p. 556):

“... the various institutions - banks, cooperatives, and savings banks - compete
with one another, since all of them wish to attract as large amounts as possible of
outside funds, which are soimportant for their operations. The struggle for deposits
and savings has become universal, and even department stores have joined in: in
Berlin, for example, the firm A. Wertheim, which at times paid even higher interest
rates than the banks and thereby succeeded in attracting considerable sums.
In certain districts, particularly the border regions, the competition of foreign
institutions is added to this. Various Swiss credit institutions, as the Frankfurter
Zeitung has reported on several occasions, seek to attract funds, particularly from
southern Germany, by offering favorable interest rates. Similarly, in banking circles

in Upper Silesia, complaints are heard about the competition of Austrian banks.”

Motschmann also quoted numerous contemporary sources viewing this situation as
undesirable and harmful (p. 558) and anticipated the maturity-transformation risk that

would seem to arise endogenously from deposit-rate competition (p. 561).
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"

the intense competition in this area has produced very undesirable
consequences. For one thing, the results for the banks themselves have been
impaired.... With the increasing struggle for the expansion of business, the rates
for fees, commissions, etc. have been pressed down to an unnaturally low level and
lending interest rates have been pushed up excessively — in short, the return from
normal banking activity has been progressively eroded. Therein lies, above all, the
seed of an unsound investment policy. For in order to work out an adequate margin
despite the high interest rates, funds are simply committed for correspondingly
longer periods, whereby the liquidity of the banks is deteriorated and ultimately

seriously endangered.”

Banks would thus bid up deposit rates, compress their net interest margins and
respond by reaching for yield through riskier longer-duration assets. Two decades later,
similar considerations would justify Regulation Q in the United States. Modern literature
on bank risk-taking and deposit competition would subsequently try to rationalise these
considerations (eg Keeley, 1990).

Regulation Q aimed explicitly at preventing ‘destructive competition'. Keeley (1990)
and Hellmann et al (2000) provided modern formalisations showing that deposit-rate
competition could indeed erode profitability and incentivise risk-taking. Repullo (2004)
however found that adequate capital requirements are an effective and sufficient

instrument to address that:

“Itis well known that an increase in bank competition that erodes the present value
of the banks' future rents (their franchise or charter value) reduces their incentives
to behave prudently. The standard regulatory response has been to tighten capital
requirements: higher capital implies higher losses for the banks’ shareholders in

case of default, and hence lower incentives for risk-taking.”

Repullo (2004) confirmed that capital requirements are effective under plausible
conditions, showing in his model that “if the cost of capital exceeds the return of the
prudent asset, capital requirements are always effective in ensuring the existence of a
prudent equilibrium.” Egan et al (2017) found that a capital requirement in the range of
18 percent would suffice to eliminate equilibria with bank-run characteristics in the US
banking system. They acknowledged that deposit-rate ceilings can result in increased
stability of the banking system, but also highlighted that, “it can have an adverse effect
on the level of uninsured deposit services provided by the banking system. These
results caution that even simple, and seemingly reasonable policies, have distributional
consequences which have to be considered”. Admati and Hellwig (2024) argued that high
capital requirements are a sufficient and efficient means of achieving financial stability,
and that protecting bank franchise value is unnecessary and even harmful.

Anyway, stabilising an industry by protecting it from competition so that franchise
value increases would appear blunt: it amounts to endorsing oligopolistic rents at the
expense of social welfare, rather than addressing directly the underlying incentive

problem. The prohibition would moreover not even work in the case of the deposit
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franchise: when market rates rise, disintermediation occurs. Andolfatto (2021) and Chiu
et al (2023) showed that the introduction of a CBDC that forces banks to compete for
deposits can expand rather than contract intermediation, indicating that the relationship
between deposit rate competition and bank performance is positive.

The experience of jurisdictions including Brazil, Mauritius, India and Nigeria, where
non-bank payment providers remunerate client balances without generating systemic
distress, further weakens the universality of the franchise argument. If the franchise value
argument were robust, one would also expect to find consistent evidence that higher
deposit betas, the pass-through of policy rates to deposit rates, are associated with
greater bank fragility. Drechsler et al (2017), who confirmed that deposit-rate stickiness is
explained by banks' market power, noted the destabilising effect of the deposit franchise
on lending: “Consistent with the market power mechanism, deposit spreads increase
more and deposits flow out more in concentrated markets. ... When the Fed funds rate
rises, banks that raise deposits in concentrated markets contract their lending by more
than other banks.” This would be the case even though banks in concentrated market
“partly offset the contraction in deposits with wholesale funding, but the net effect is a
significant contraction in lending, securities, and total assets.”

We do not dispute that near-zero switching costs create the potential for large and
rapid flows of funds, nor that deposit outflows can destabilise individual institutions. But
this hot-money potential is a property of the technology and survives the removal of
remuneration constraints. What the constraints add are additional, rationale-free flows
across the interest-rate cycle whose amplitude rises with the level of nominal rates. The
appropriate policy response to the underlying fragility is to regulate the safety of the
money issuers (capital requirements, liquidity and reserve requirements), rather than to
suppress remuneration. In this sense the current arrangement in advanced economies,
with remuneration constraints that are only mildly binding at moderate interest rate
levels, is not acutely harmful. But nor is it a useful or stable arrangement, since both its
potential costs and circumvention of it grow with the level of nominal interest rates and

with declining switching costs.

3.2 The positive externalities from banking deserve protection
A general argument for protecting the deposit franchise of banks is that banks enable
realisation of synergies between account services and lending services, for instance
because of information gained from the former for assessing the credit quality of
borrowers when deciding on the latter.

However, firstly, achieving synergies in production is a universal feature of profitable
firms that does notinitself deserve protective regulation. What is required for aregulatory
intervention is that bank deposits generate positive externalities. The externality could
take several forms: the liquidity-transformation function of banks creates social value
beyondthe private return; the monitoring of borrowers by deposit-funded banksis a public
good that would be undersupplied if funding costs rose; the payment system exhibits
network properties that justify privileging the incumbent infrastructure. Moreover, the
assertion of positive externalities is insufficient; any industry could claim to generate

spillover benefits and seek protection from competition on that basis. The claim requires
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precise identification and quantification of the externality, before it can justify regulatory
intervention.

Second, if bank credit and maturity transformation genuinely generate positive
externalities, the appropriate policy response would be a direct Pigouvian subsidy
targeted at the activity generating the externality. It would not be a restriction on the
remuneration of money instruments, of which the effects are proportional to the interest
rate level, while the claimed positive externality of banking is certainly not. Relying on
interest-rate restrictions instead of imposing a well-calibrated and stable Pigou tax
implies not only that the subsidy is most of the time inadequate (too low or too high), but
also that it fluctuates over time and thereby creates flows of funds and instability across

the interest-rate cycle.

3.3 Deposit franchise allows for maturity transformation with
less interest-rate risk

Drechsler et al (2021) argued that the deposit franchise “ensures that maturity
transformation does not expose banks to interest rate risk—it hedges it”. This is because
“hedging the deposit franchise requires banks to earn income that is also insensitive, that
is, to lend long term at fixed rates.” Drechsler et al (2021) demonstrated this empirically
but did not claim that this would be a basis for concluding that the deposit franchise would
need to be protected from a social-welfare perspective. Indeed, if banks did not have
a deposit franchise and had higher deposit betas and higher short-term deposit rates
on average, they would just need to provide long-term loans at variable interest rates
and again would hedge their interest-rate risk. A cross-sectional country study could
verify that banking systems with low deposit franchise tend to have a predominance of
variable-rate loans, while banking systems with high deposit franchise would rely mainly
on fixed-rate loans. In Mauritius, for example, where the deposit franchise is exceptionally
low, practically all longer-term loans are at variable interest rates, and rates for loans and

deposit refer to the Bank of Mauritius's Key Rate (see section A1.1 in annex 1).

3.4 Protecting sight deposits from competition compensates
for a heavy regulatory burden on banks

A further argument advanced (also often implicitly) in favour of protecting banks from
deposit-rate competition is that non-remuneration of sight deposits is a form of implicit
compensation for the heavy burden that banking regulation imposes on banks for the
benefit of society. Banks are subject to capital requirements, liquidity coverage ratios,
resolution planning obligations, deposit insurance levies, anti-money-laundering
compliance costs and a host of conduct and reporting requirements that non-bank
competitors do not face. The protection of the deposit franchise can be understood
as quid pro quo. Society obtains safety, stability and systemic resilience from banks
through regulation, and compensates them through the rent embedded in the deposit
spread (Calomiris and Haber, 2014). But again, it is difficult to defend this argumentation:
in regulation, the ‘one function, one risk, one regulation’ principle should apply, so it is not
clear why banks should be heavily regulated and non-banks offering competing services

less so, unless these competitors indeed create fewer issues that require regulation. The
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first-best is to apply regulation consistently, and then not apologise about it or seek to

compensate the regulated entities in exchange for the justifiable regulatory intervention.

3.5 Non-remuneration of sight deposits is efficiently
compensated for by free transaction services

Not remunerating sight deposits could be interpreted as an efficient way to compensate
banks for providing transaction services. Before the nineteenth century, a compensation
approach would also have had the benefit of ensuring compliance with usury laws, as far
as these were still applicable. During the period of Regulation Q, it allowed in some way
the no-remuneration constraint to be attenuated. Moreover, from the perspectives of the
banks and their clients, sight deposits without interest payments and without fees on
giro services (letting the two broadly compensate each other) save operating costs for
both billing (and the related debiting of balances) and for the crediting of balances with
interest.

This comes however at the cost of a lack of precision to steer economic decisions
through pricing. Under a general-netting approach, from a social perspective, account
holders will make too many transfers and will put too much effort into steering their
account balance to a low level. If there were no legal prohibition of interest, then the
market mechanism could be expected to achieve an optimum solution: either netting
to save billing and interest administration cost while accepting the distortions resulting
from wrong incentives, or accept the transaction costs of both billing and paying interest
and provide better allocative incentives. The specific observation of Gilbart (1834), that
London private banks did not provide interest on current accounts while land banks
did, may relate to the fact that for land banks, the ‘velocity’ of deposits was much lower,
implying that there was less need to be compensated for extensive free bank-transfer
services. The operating cost savings of netting the transaction services bills and
remuneration should gradually decline with electronification, which implies that the social
costs of suppressing the remuneration of deposits through regulation would increase.

The bundling argument was possibly a valid defence of non-remuneration under
certain conditions in previous times. When payment services cannot be separately
priced and billed at reasonable cost, the zero-remuneration-plus-free-services bundle
is a constrained-efficient way of charging for a service with components that cannot
cheaply be unbundled, ie a second-best arrangement. Precisely for this reason, however,
the argument cannot carry the constraint into the future: with electronification, the costs
of metering, billing and crediting shrink towards zero.

An extensive literature on the subject was developed during the Regulation Q period
in the US. Barro and Santomero (1972) started from the observation that:

“.. explicit interest on demand accounts has been prohibited for some time.
However, even a casual view of commercial banking suggests that the provision of
services (or remission of charges) in accordance with deposit balances provides

an effective means for paying demand deposit interest.”
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They added the interesting idea that non-interest compensation of depositors “would
not be constant over time but would vary according to the overall pattern of market rates”
(p. 398). Their empirical analysis confirmed that “the effective rate on demand deposits
has been significantly positive and has varied considerably over the last two decades in
the United States” (p. 399).

Klein (1974) reviewed practices of compensating depositors for foregone interest
on sight deposits with services and perks, and considered the case that competitive
pressures force banks to equate the implicitreturn from free services with the competitive
deposit rate, which would imply that the level of compensation is broadly efficient. Startz
(1979) found that implicit interest payments fall short of what a fully competitive explicit
rate would have been, by approximately half, suggesting that the prohibition on explicit
interest remained relevant. Klein (1978) reviewed different approaches to estimate the
implicit remuneration rate on US sight deposits during Regulation Q times, and discussed
their methodologies and results. Saving (1979) provided a model of competitive banking
with jointly determined deposit rates and per-transaction “activity charges”and explicitly
identified the trade-off between the two pricing regimes. Santomero (1979) extended
this analysis by adding the demand deposit decision in a transaction-cost framework and
demonstrated that both the rate of return on deposits and the per-unit cost of transfers
are determinants of depositors' behaviour, and that suppressing the explicit deposit rate
while providing free services cannot replicate the first-best allocation.

The netting between billing of transaction services and remunerating of sight deposits
is in any case nothing that would need to be imposed via regulation, ie in case it were

efficient, the market could be expected to reach this conclusion itself.

3.6 Remuneration constraints as second-best solutions to
address public policy concerns?

The rebuttals presented in this section assume that for each alleged harm from deposit-
rate competition, a dedicated first-best instrument exists — capital requirements against
excessive risk-taking, a Pigouvian subsidy for positive externalities, consistent cross-
sectoral regulation for the level playing field (preventing stablecoins being used for
regulatory arbitrage and illicit payments) — so that the remuneration constraint is always
the wrong, poorly targeted tool.

This method presupposes, however, that the first-best instrument exists not only in
theory but also that it is effective and can actually be deployed. The general theory of
the second best (Lipsey and Lancaster, 1956) warns that when some distortions cannot
be removed, removing another distortion in isolation may lower welfare, so that a blunt
uniform rule (such as zero remuneration) could in principle be a constrained optimum.

Of course, this objection requires the assumed second best (in our case the non-
remuneration constraint) to be also somewhat effective and deployable. In the case of
remuneration constraints, it could be argued that this is not necessarily the case, since
non-remuneration constraints tend to be ineffective: they are circumvented internally or
externally when they become really binding. Therefore, it is doubtful that they can be

considered a second-best solution in most cases.
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Remuneration constraints can thus be defended only if all the following four conditions

are met:

1. Arealharmis identified;

2. The first-best instrument addressing this harm is unavailable or unenforceable;

3.  The remuneration constraint is effective enough to address the identified harm;

4. The remuneration constraint is temporary, pending the development of the first-

best instrument.

Undermining the deposit franchise of banks and financial-stability more broadly should
not be recognised as sufficient harm, as we argued above. This means remuneration
constraints fail to fulfil even the first condition to be considered a justifiable second-
best solution in this context. Regarding the second condition, it can be argued that for
commercial bank sight deposits, central bank reserves, CBDCs and e-money, capital and
liquidity regulations are available and can achieve consistent implementation of the ‘one
function, one risk, one regulation’ principle.

The one instrument for which the conditions may be fulfilled are stablecoins in the
context of facilitating regulatory arbitrage and illicit payments. Even for these, however, a
ban on remuneration bites mainly compliant holders, while illicit use is largely insensitive
to remuneration (raising the question of whether condition 3 is fulfilled). We return to this

in sections 4.5 and 5.

3.7 Floors on sight deposit rates and other regulatory
initiatives to increase remuneration rates

The arguments we have reviewed in this section are all defences of the deposit franchise.
It is instructive that a number of countries take an opposite approach to constraining
deposit remuneration by imposing floors (ie minima) on remuneration rates, thereby
deliberately undermining the deposit franchise (see section 4.1 and annex 1 for examples).
In these cases, the primary concern of regulators is depositor protection in the context
of market power on the supply side of deposits. Concentrated or cartelised banking
systems hold deposit rates artificially below competitive levels, extracting oligopolistic
rents from retail depositors. A floor is a price support for the depositor, analogous to
a minimum wage in labour markets: it is supposed to correct a market-power problem
when first-best solutions (breaking the cartel, promoting entry or enforcing competition
law) are unavailable or too slow. The depositor is the beneficiary and the cost is borne
by the bank in the form of a reduction of the deposit franchise. Countries with regulatory
deposit floorsinclude Nigeria, Pakistan and, until recently, Ethiopia. The political economy
logic of ceilings on the remuneration of money is thus reversed: ceilings arise when banks
lobby regulators to suppress competition. Floors arise when regulators act against bank
market power, typically under political pressure from depositors or for financial-inclusion
reasons.

Also, legislators who have protected the deposit franchise by prohibiting the
remuneration of e-money, stablecoins and CBDCs (including the EU legislator) have at the

same time recognised the abuse of market power by banks, and have launched initiatives
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to erode the deposit franchise (ie facilitate remuneration of demand deposits) by trying
to increase competition between banks. The EU Payment Accounts Directive is an
example: it aims to reduce current-account switching costs for consumers (section 2.7).
The consistency of these policies with those suppressing competition via remuneration

constraints is debatable.

4 Remuneration across five forms of
money: constraints and practice

This section surveys, for each of the five forms of money, the theoretical debates, the
legal constraints and actual remuneration practice. Annex 1 provides detailed country-

by-country evidence, and the detailed historical evidence is in annex 2.

4.1 Remuneration of commercial bank sight deposits

The historical evidence (annex 2) may be summarised as follows: evidence for the
remuneration of sight deposits in early Mediterranean giro banking is sparse, and where it
appeared —as in smaller Venetian exchange banks soliciting deposits withan agio in 1528
(see section A2.2 in annex 2) — authorities tended to suppress it as contrary to the safety
of banking. Clear cases of remunerated sight deposits are documented for the London
goldsmith-bankers of 1660-1694, and for Scottish banks during the free banking period,
in both cases plausibly reflecting effective competition.

In the early nineteenth century, remuneration of readily available money was neither
considered impossible nor a problem, although London private bankers preferred to
compensate depositors through free transfer services, an early instance of the bundling
equilibrium discussed in section 3. Vigorous, unregulated competition for sight deposits
characterised the decades before 1914, both in Germany, where sight deposits were at
times remunerated at the level of the Reichsbank discount rate, and in the US, where
interest-bearing correspondent balances linked country banks to the New York money
market.

The common lesson of the regulatory constraints of the twentieth century (Regulation
Qinthe US, 1933-1986; the German interest rate limitation regime, 1934-1967; the British
clearing bank cartel, until 1971; and Japan's administered deposit rates from 1947 into
the 1990s — see annex 2) is that non-remuneration constraints are tolerable as long as
they do not really bind. They fail precisely when they become relevant, namely when
nominal market rates are high. Under Regulation Q, rising rates in the 1970s triggered
disintermediation into Treasury bills, commercial paper, money market funds and
Eurodollar deposits, and a wave of financial innovation designed to replicate interest-
bearing demand deposits — the canonical case of external circumvention. By 2020,
binding constraints on bank deposit remuneration had become the exception worldwide
(Calice et al, 2020).

In the early
nineteenth
century,
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4.2 Current pass-through to deposit rates and spread levels

A key empirical concept in the literature on deposit spreads is the ‘deposit beta’, the
coefficient B in the equation Atsq¢ = @ + BAtmms + €¢, where Aigqy is the interest rate
on sight deposits and A%mm,t is the short-term policy or money-market (mm) rate. A beta
of one implies complete pass-through while a beta of zero implies the deposit rate is
invariant to market rates. Neumark and Sharpe (1992) noted and explained an asymmetry
in banks' betas, ie that they depend on whether policy rates increase or decrease. The
structural spread would instead be estimated from a level regression such as:
isdt =7 + Omms + €t This captures the franchise premium that banks extract from
depositors for a given level of market interest rates (Hutchison and Pennacchi, 1996;
Kiser, 2004; Koont et al, 2024). One problem the latter equation may encounter is the zero
lower bound creating a non-linearity and compressing spreads when i,,,; moves
towards zero.

In practice, and when estimating either of these two equations, the distinction
between current accounts and readily available savings accounts appears important.
Across advanced economies, the two pay different remuneration, with current accounts
normally at near-zero interestand readily-available savings accountsin somejurisdictions
approaching the short-term market rate'®. Known as high-yield savings accounts in the
US, Tagesgeldkonten in Germany, and easy-access savings accounts in the United
Kingdom, these instruments are callable on demand and instantly transferable to linked
current accounts, but typically have no direct payment functionality. As of June 2026,
online banks in the United States offer standing rates of approximately 3.5 percent to
four percent, compared with roughly 0.1 percent on interest-bearing checking accounts
and a national average savings rate below 0.4 percent. In the United Kingdom, the market
average across all easy-access accounts is around 2.5 percent, against a bank rate of
3.75 percent and current account remuneration typically below 0.5 percent. In Germany,
standing Tagesgeld rates at established online banks range from approximately one
percent to two percent, against a European Central Bank deposit facility rate of 2.25
percent, while savings banks, cooperative banks and branch banks remunerate both
current accounts and overnight savings balances at close to zero. The persistence of
these spreads is puzzling: if depositors can freely maintain both account types and
transfer funds between them at no cost, why do they not simply minimise currentaccount
balances and park residual funds in better-remunerated savings accounts? The answer
appears to lie in depositor inertia, implied by switching costs, inattention and bundling.

Outside the advanced Western economies, examples can be found of current-
account remuneration close to short-term market rates. In India, Mauritius and Pakistan,
savings accounts usable for all payment purposes have become widespread retail

payment instruments, effectively merging current and savings accounts. This may be

10 The treatment in official interest-rate statistics of readily available, non-payment deposits vs current
accounts is also of interest in this context. The euro area conflates the two account types in its statistics.
The UK offers statistical subcategories by interest-bearing status but not by function. The US separates
by product type in rate statistics but has merged them in the monetary aggregates since 2020. In all three
cases, the published average rate on the ‘sight/overnight’ category is a volume-weighted blend, the level of
which is still dominated by the large mass of poorly remunerated balances.
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explained, relative to advanced economies, mainly by three factors:

1. Higher average inflation rates and thus higher nominal interest rates;
2. Aless-regulated environment with less power of banks to influence regulation with
a view to prevent more competition for deposits;

3. Distributional fairness and inclusiveness considerations.

In higher-inflation economies, holding non-remunerated instruments (most obviously
cash, but also non-interest-bearing transaction accounts) imposes a cost that falls
disproportionately on lower-income households, which tend to hold larger fractions of
theirwealthinsuchinstrumentsbecausetheylackaccesstointerest-bearingalternatives.
Erosa and Ventura (2002) showed that low-income households use cash for larger
shares of their total purchases than high-income households, and that the probability
of accessing instruments that protect against inflation rises with household income,
wealth and education. Easterly and Fischer (2001) provided evidence that the poor are
more likely than the rich to identify inflation as a problem, consistent with their greater
exposure to it. The suppression of remuneration on payment instruments amplifies
this because it excludes a way for lower-income households to obtain at least partial
compensation for holding money. Where remuneration is permitted, whether on retail
deposits, e-money balances or CBDCs, less financially sophisticated and less-wealthy
households can benefit from positive yields without needing to access capital markets
or other investment products. Restricting remuneration on retail payment instruments
implies that the tax associated with inflation is regressive and widens, rather than narrows,
the wealth gap. In the CBDC context, Tan (2023) also considered that remuneration is
particularly relevant in developing countries, where the unbanked population is large, as
an interest-bearing instrument can function as an accessible, safe savings vehicle.

By country, the main patterns in pass-through and remuneration levels are as follows

(see annex 1):

« Inthe US, the average demand deposit rate rose from 0.04 to only 0.46 percent while
the federal funds rate was raised by 525 basis points between March 2022 and July
2023;

« Inthe euro area, the implied deposit beta on overnight household accounts over the
ECB's 2022-2023 tightening cycle was 0.10, with the spread to the deposit facility
rate reaching 365 basis points by December 2023;

o Inthe UK, easy access savings accounts displayed a beta of around 0.60, while cur-
rent-account rates remained near zero.

« Incontrast, India (following the 2011 deregulation of savings deposit rates), Nigeria
(with a regulatory floor at 30 percent of the policy rate), Brazil (via fintech accounts
remunerated at the CDlI rate (Certificado de Depdsito Interbancario, the Brazilian
interbank deposit rate)), Mauritius (savings accounts at 3.10 percent against a key-
rate anchor of three percent) and Pakistan (with a minimum profit rate set 50 basis
points below the policy rate floor) all combine market-related remuneration with

full payment functionality, whereas Indonesia, Bangladesh, Vietnam, the Philippines
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and Mexico display low or administratively capped remuneration of readily available

deposits.

4.3 Remuneration of bank deposits held at central banks

This section traces how the remuneration of central bank reserves became standard
practice only in the twenty-first century. Corridor systems from the mid-1990s and the
ECB's deposit facility in 1999 established remuneration as an instrument of monetary
policy implementation; the US authorised it effectively in 2008.

The remuneration of commercial bank reserves at the central bank was generally zero
until the 1990s. Before 1914, the standard monetary-policy implementation approach
was to keep banks constantly dependent on central bank credit, so that the remuneration
of small excess deposits was accepted to be zero. Also, after being established in 1914,
the Federal Reserve Banks did not pay interest on member-bank reserve balances.
Banning interest on demand deposits (Regulation Q, Banking Act of 1933) and eliminating
the correspondent reserve counting provision were also considered applicable to the
Federal Reserve system.

When interest rates eventually normalised after the Second World War, the prohibition
oninterest on reserves applicable to the Fed created tensions in terms of imposing a tax
on banks proportional to the level of nominal interest rates and the volume of required
reserves. This implicit tax had two consequences. First, it was a cost to member banks,
reducing their competitiveness relative to non-member institutions not subjecttoreserve
requirements — the so-called ‘'membership problem’. Second, it was a distortion in the
allocation of credit as the reserve tax raised banks' effective cost of funds, compressing
lending margins and reducing the volume of bank intermediation.

A 1977 staff analysis at the Board of Governors argued that repeal of Regulation Q
should be paired with the introduction of interest on reserves, to offset the higher deposit
costs that banks would face post-Regulation Q. Senator William Proxmire, who chaired
the Senate Banking Committee, made the same link from the opposite perspective,
arguing that that since banks benefitted for decades from the Regulation Q prohibition,
any proposal to pay interest on reserves should be tied to the elimination of that benefit'".
The Monetary Control Act of 1980 extended reserve requirements to all depository
institutions regardless of Federal Reserve membership, eliminating the membership
problem as one motivation for reform. To the disappointment of banks, interest on
reserves however remained banned for another 30 years™.

Several central banks started to introduce deposit facilities and so-called corridor

systems in the 1990s, aiming at more transparent and effective monetary policy

11 Federal Reserve History, ‘Interest on Reserves', 12 December 2025, https://www.federalreservehistory.org/
essaysl/interest-on-reserves.

12 See Board of Governors of the Federal Reserve System press release of 10 July 1978, 'Proposed
Legislation for Program to Promote Competitive Equality among Member Banks and Other Financial
Institutions and to Encourage Membership in the Federal Reserve System’, https:/fraser.stlouisfed.org/title/
press-releases-board-governors-federal-reserve-system-9237/proposed-legislation-program-promote-
competitive-equality-among-member-banks-financial-institutions-encourage-membership-federal-
reserve-system-694321.
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implementation. Canada and Norges Bank introduced interest rate corridors around
1994, and thus also a form of remuneration of surplus liquidity overnight (eg Bindseil
and Jablecki, 2011). In 1999, the ECB launched the operational framework for the euro
in which it offered a deposit facility that could be accessed any time and that has an
overnight maturity. Depositing funds there can be done at the end of the business day
when the real-time gross settlement (RTGS) system closes. Getting them back exactly
when the RTGS system re-opens means offering almost equivalence to remunerating
reserves directly.

Inspired by the European examples, Goodfriend (2002) argued that the US Fed should
be allowedtointroduce interest onreserves, though he did notlink this to a deposit facility.
He argued that paying interest onreserves at a rate that the Federal Reserve could adjust
independently of open-market operations would give policymakers a new policy tool. In
the Fed operating framework of the time, the federal funds rate was controlled by adjusting
the supply of reserves through frequent open-market operations, with the reserve supply
calibrated precisely to the funds rate target, creating operational complexity. Paying
interest on reserves at or near the funds rate target would instead establish a floor under
the funds rate directly, allowing the level of reserves to be decoupled from the funds rate
(Keister and McAndrews, 2009; Ennis and Weinberg, 2022).

The convincing economic arguments, combined with a period of bipartisan interest in
reducing regulatory burden on financial institutions, eventually produced the US Financial
Services Regulatory Relief Act of 2006 (Pub. L. 109-351, 120 Stat. 1966). Section 201
of that Act amended the Federal Reserve Act to authorise the payment of interest on
reserve balances at a rate “not to exceed the general level of short-term interest rates”,
to be effective 1 October 2011. The five-year delay was driven by cost considerations,
since payinginterest onreserves would reduce Federal Reserve transfers to the Treasury.
The 2008 financial crisis however rendered the five-year delay obsolete. As the Fed's
emergency liquidity facilities injected large excess reserves into the banking system,
remuneration of reserves was immediately needed to prevent the Fed funds rate falling to
zero. The 2008 Emergency Economic Stabilization Act (Pub. L. 110-343, 122 Stat. 3765)
therefore allowed the Federal Reserve to begin paying interest on reserve balances on 9
October 2008 (Ennis and Weinberg, 2022; see also footnote 9).

As mentioned, from 1999, the Eurosystem offered a daily deposit facility. Interestingly,
the Bank of Finland's at that time already pursued the more efficient approach of
automatically remunerating all excess reserves at the deposit facility rate, allowing banks
to avoid the operational burden of transferring funds each evening. Although obviously
more efficient, the Finnish approach was first rejected by the Governing Council of the
ECB, and the Bank of Finland had to change its systems to require again from the banks
manual recourse to the deposit facility. A quarter of a century later, the initial Bank of
Finland approach was ultimately generalised and applied across the Eurosystem. As of
June 2026, all excess reserves (across all ‘dedicated cash accounts’) are automatically
remunerated at the deposit facility rate (ECB Decision (EU) 2026/812 of 26 March 2026).
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4.4 Remuneration of CBDCs

This section examines the academic debates and legislative conclusions on the question
of remuneration of CBDCs. The economic debate of 2015-2020 generally assumed
remuneration, but views on the merits and practice of remuneration were split between
‘activist'and ‘passivist’ schools. Legislatorsignored all of these views and instead decided
to transpose the non-remuneration of cash to CBDCs. We argue that this conclusion
resulted from regulatory capture and that fears that large CBDC balances would turn
the central bank into a disproportionate credit intermediary call for tiered remuneration
rather than for the combination of zero remuneration with holding limits, as adopted for
the digital euro.

Between 2015 and 2020, remuneration of CBDCs was actively debated in central bank
research. ‘Activist’ economists, led by Barrdear and Kumhof (2016) and alarge subsequent
macro-monetary policy literature, argued for positive remuneration of CBDCs as an
independent monetary policy instrument that could improve macroeconomic outcomes
by expanding the transmission of policy rates to the broad public. ‘Passivist' economists,
such as Bindseil (2020), Bindseil and Panetta (2020) and Niepelt (2024) argued that
remunerating CBDCs should not be understood as introducing a new monetary policy
instrument, but as correcting the anomaly that banknotes are unremunerated with
the unintended effect that, for a given liquidity premium, their relative attractiveness
fluctuates without economic rationale with the interest rate cycle, creating flows of funds,
distributional, monetary policy and financial-stability issues. In this view, the CBDC rate
should move in parallel with other official rates, with a spread set so as not to encourage
large-scale investment into CBDCs. As discussed in section 2, the non-remunerability
of banknotes has sizable redistributive and flow-of-funds side effects that fluctuate
with the interest rate cycle. While for banknotes, such unintended macro- and micro-
economic side effects of no-remuneration have been accepted as inevitable (except by
Gesell; section 2.2), passivist economists assumed that CBDCs, not being subject to the
same technical constraints, would be remunerated to allow these abnormalities to be
overcome.

One argument brought forward by opponents of CBDC remuneration relates to the
supposed risk of a significant increase of central bank balance sheets and the crowding-
out of retail deposits. If households and firms hold large remunerated CBDC balances
as an alternative to bank deposits, the central bank's balance sheet would expand
correspondingly, requiring it to invest in financial assets on a scale that would effectively
give it a dominant role in allocating credit across the economy. Moreover, banks would
face higher average funding costs. Liberal economists such as Hayek (1945) rightly
argued that centralised economic decision-making suffers from insufficient access
or capacity to analyse decentralised information. Moreover, the public-choice school
argues that public-sector decision-makers face incentive structures no less distorted
than the market failures they are supposed to correct, and central bank employees are
ill-placed to make credit allocation decisions. In addition, the doctrine of central bank
independence would deprive the central bank of the democratic legitimacy thatany large-
scale credit allocation decision requires. Calibrating the trade-offs would also depend

on the availability of information-insensitive safe assets (sovereign debt and similar
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instruments) that a central bank balance sheet could hold without crowding-out private
credit allocation. Niepelt (2024) modelled the problem of optimal CBDC remuneration
in a theoretical macroeconomic model, which “robustly suggests a cost advantage of
CBDC". Choosing an adequate level of remuneration would also address the argument
that a CBDC would have an undue comparative advantage from being credit-risk free,
while private forms of money would be risky, and there would moreover be an implied
risk of runs from private into public money. Lower remuneration would stop public money
from benefitting fully from its potential advantages — if one believes that doing so would
have negative side effects.

In any case, the decision taken for the digital euro (non-remuneration combined
with quantity limits'3) does not appear to be an optimal solution to this trade-off. The
quick rejection of remuneration resulted from an ‘unholy alliance’ of heterogeneous
interests. Commercial banks feared that a positively remunerated digital euro would
impose competitive pressure on their deposit franchise. Financial-repression conspiracy
believers and voters in the libertarian-conservative spectrum feared that a remunerable
digital euro would facilitate negative rates by providing a vehicle for central banks to
overcome the zero lower bound, in combination with a discontinuation of banknotes.
Non-economist policymakers and legal advisers saw no inherent reason why a means of
payment should bear interest, being themselves used to non-remunerated central bank
money. And central banks, eager to preserve the political viability of CBDCs, were willing
to sacrifice remuneration as a concession to various opponents. Non-remuneration
was ultimately presented as a natural consequence of the digital euro’s intended role as
‘digital cash’. However, neither EU monetary law nor the concept of legal tender™ appear
to require non-remuneration.

Holding limits foreseen for digital euro will make it the only form of widely available
money in Europe subject to quantity restrictions. This seems to be a dramatic reversal
from the perspective of the normal hierarchy of money, in which central bank money is
senior to commercial bank money. The public sector has accepted constraints on its
own instrument that it does not impose on private-sector alternatives. With the reverse-
waterfall sweep facility, the ECB has designed a good mechanism that would allow the
digital euro to work as an effective means of payment, a holding limit notwithstanding.
However, this mechanism seems to invite the use of the digital euro as a pure payment

instrument on top of commercial bank money, which could appear to push the idea of

13 Recital 37 of the Commission’s proposal for a regulation establishing the digital euro (European
Commission, 2023b) states that “the digital euro should not bear interest for the purposes of primarily using
the digital euro as a means of payment while limiting its use as a store of value”.

14 Inthe legal debate on the digital euro, some commentators have derived a non-remuneration requirement
from its envisaged legal tender status. Mooij (2023) discussed two variants of this position. According to
the first, legal tender is issued under Article 128 TFEU, which would exclude its use as a monetary-policy
instrument under Article 127 TFEU, and hence its remuneration at policy-motivated rates. According to
the second, a legal tender digital euro “should mimic banknotes which are not remunerated” (Mooij, 2023,
p.13), such that the non-remuneration of physical cash would carry over, as a matter of legal consistency,
to its digital counterpart. Mooij rejected both arguments as inconclusive: Article 128 TFEU does not
per se preclude the use of legal tender as a monetary tool, and the analogy with banknotes conflates a
technological constraint - the impracticality of paying interest on physical bearer instruments — with a legal
principle. She also noted that “remuneration could furthermore be used to cushion inflationary pressures for
the poorest” (p.8).
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a CBDC ad absurdum, allowing its adversaries to argue that there is no justification for
all the costs of digital euro if nobody needs to warehouse it and it relies in practice on
commercial bank money. Monnet and Niepelt (2023) interpreted all this as meaning that
the ECB, when designing the digital euro, would have the implicit objective of protecting
the business model of banks, and that this objective would actually “dominate all
others. Key design options favoured by the Governing Council trim the digital euro’s
attractiveness rather than increasing it". They conclude that the ECB has sacrificed
the digital euro “on the altar of banking”. Niepelt (2026) reviewed more generally CBDC
specifications, including remuneration, in macro-economic modelling.

China decided to introduce remuneration on the digital yuan (e-CNY) with effect from
1 January 20265 '8, Digital yuan balances held at commercial banks are simultaneously
being brought within the national deposit-insurance system, incorporated into the
reserve requirement calculation base and treated as part of the M1 money supply, a
reclassification that raises the question of whether the e-CNY is strictly speaking still
central bank money or not. As justification for the changes, the People’'s Bank of China
explicitly cited the need to compete with established mobile payment platforms and to

enhance the e-CNY's attractiveness™.

4.5 Remuneration of e-money

While e-money is a European regulatory term, we use it in this section to cover all forms
of money offered by non-bank payment services providers and offered via non-DLT
technology. Typically, such institutions are not allowed to provide loans and therefore
have narrow balance sheets, similarly to the large stablecoin issuers. Under EU law, the
non-remuneration of e-money balances (the European legal form of money issued by
non-bank payment services providers) is prohibited through Article 12 of the Second
Electronic Money Directive (EMD2, Directive 2009/110/EC): "“Member States shall prohibit
the granting of interest or any other benefit related to the length of time during which
an electronic money holder holds the electronic money”. This assumes that e-money is
solely a payment mechanism rather than a form of deposit-taking activity. Recital 13 of
EMD2 presents e-money explicitly as an electronic substitute for coins and banknotes,
stored on an electronic medium and generally intended for electronic payments of

limited amounts. The prohibition seems to have generated room for circumvention

15 See Kun Tian, ‘China is running the CBDC experiment the West designed away', OMFIF, 2 July 2026, https://
www.omfif.org/2026/07/china-is-running-the-cbdc-experiment-the-west-designed-away/ and Omkar
Godbole, ‘Digital Yuan Holdings to Earn Interest under China's New Framework’, Coindesk, 29 December
2025, https://www.coindesk.com/coindesk-news/2025/12/29/digital-yuan-holdings-to-earn-interest-under-
china-s-new-framework.

16 In China, sight deposits are formally positive but have been compressed to near-negligible levels as a
consequence of lower interest rates. The People’s Bank of China (PBoC) administers deposit interest
rates through a market-based self-regulatory mechanism under which commercial banks set rates within
guidance issued by the PBOC and the China Banking and Insurance Regulatory Commission. Following
multiple rounds of coordinated cuts, the demand deposit rate at China’'s major state-owned commercial
banks stood recently at 0.05 percent per annum. China Daily, ‘China’s Major Lenders Lower Deposit Interest
Rates’, 20 May 2025, https://global.chinadaily.com.cn/a/202505/20/WS682c106fa310a04af22c075e.html.

17 Reuters, 'China’s digital yuan to become interest-bearing next year, state broadcaster says', 29 December
2025, https://www.reuters.com/world/asia-pacific/china-issue-digital-yuan-management-action-
plan-2025-12-29/.
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because Article 12 bans only benefits “related to the length of time” e-money is held.
As workarounds, providers have identified cashback programmes, transaction-linked
reward schemes and loyalty points that are formally decoupled from holding duration,
but which in practice function as a yield substitute for the remuneration that is prohibited
in its explicit form. Wise Europe SA, a payment institution authorised by the National Bank
of Belgium, even states in its own product documentation that it pays balance cashback
each month based onthe euro, sterling and dollars customers hold in their Wise accounts.
The monthly message sent to a client in June 2026 advised of the May cashback amount

and noted:

“Your annualised cashback rates are currently 0.8% for EUR, 2.2% for GBP and
2.2% for USD. We've paid the cashback for May into your account, minus the 30%

withholding tax which we've paid to the Belgian tax authorities.”

The payment appears economically identical to interest on a sight deposit, and in the
message, Wise puts little effort into camouflaging the remuneration to avoid legal issues.

The US has no federal prohibition on paying interest on non-bank payment wallet
balances, but in practice US non-bank payment services providers normally do not
remunerate balances. PayPal's US terms explicitly state that the account holder will not
receive any interest or other return on funds held with PayPal, and that PayPal owns the
interest or other earnings on its investments of safeguarded funds.

The picture outside the EU and the US (see annex 1) is heterogeneous. Nigeria and
Brazil permit non-bank payment service providers to remunerate client balances, and
remuneration is actually practiced at scale (OPay and PalmPay in Nigeria; Nubank and
competing fintechs in Brazil). India, Japan, Indonesia, Bangladesh, the Philippines and
Mexico prohibit the remuneration of such balances outright or by implication of the
licensing framework. Pakistan channels the dominant wallet providers into microfinance
bank licenses, with deposits subject to the minimum rate regime. China achieves non-
remuneration indirectly through the requirement to hold 100 percent of client funds with

the PBoC (at no or very low remuneration).

4.6 Remuneration of stablecoins

The remuneration of stablecoins has been discussed in detail elsewhere (Garcia,
2025; Bindseil and Senner, 2025; Barbon et al, 2025; Liang, 2026). MiCA Article 50(1)
prohibits issuers of e-money tokens from granting interest, and Article 50(2) extends the
prohibition to crypto-asset service providers offering related services. The US GENIUS
Act's prohibition is somewhat narrower, covering only direct remuneration by the issuer;
this has been identified as a loophole by US banks. New planned digital-asset rules in
the US Clarity Act (negotiated compromise text that emerged during the Senate Banking
Committee process in spring 2026) would seem to broaden the restriction to affiliated
entities and intermediaries acting on the issuer’s behalf, thereby attempting to close the
circumvention channels through exchanges, staking arrangements or affiliated lending
structures. Activity-basedrewards tied to specific useractions such as payments, liquidity

provision or loyalty programme participation would however still be possible. The market
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data confirms that the remuneration of US stablecoins was material in 2025. Barbon et a/
(2025), found that about a third of dollar stablecoins are effectively remunerated and that
US monetary policy has a limited but statistically significant pass-through to stablecoin
lending rates in DeFi protocols, with a beta around 0.5 after controlling for crypto-specific

factors. The Coinbase website explicitly promises:

“Earn 3.35% rewards on USDC. Put your assets to work simply by holding USDC
and grow your balance in a low-risk way, starting with as little as $1. ... No lockups.

Get your money back whenever you need it. Your earnings accrue automatically®.

Bindseil and Voloder (2026) and Reichlin et al (2026) argued that the MICA
remuneration ban has rendered euro-denominated stablecoins uncompetitive relative
to dollar-denominated stablecoins. In a positive-rate environment, euro e-money tokens
earn nothing while their dollar counterparts could at least so far distribute yield through
affiliate structures. Euro stablecoins account for less than 1 percent of global stablecoin
volume, far below the euro’s share in global trade and finance. This underperformance
reflects in part the regulatory asymmetry introduced by the remuneration prohibition.

The true reason behind the resistance of many policymakers in Europe, Asia and Africa
to permitting the remuneration of stablecoins may relate to general concerns about this
instrument. These concerns are to some extent justified. It can indeed be argued that
stablecoins operating on public blockchains with pseudonymous addresses are also
instruments to circumvent the regulation of payments services provided by banks and
money-transfer operators. From this perspective, the cost advantages of stablecoin
providers relative to regulated intermediaries does not reflect superior efficiency, but
avoidance of compliance obligations and legal liability. This could facilitate a range of
illicit activities: capital-control evasion, tax evasion, drug- and human trafficking related
payments, money laundering and terrorist financing (Chainalysis, 2026). US stablecoins
can also be perceived as a form of “crypto-mercantilism” (van 't Klooster et al, 2025):
the extension of dollar dominance at the expense of monetary sovereignty in the rest of
the world, in particular in less-advanced economies, with the associated redistribution of
seigniorage income from lower-income countries to a rich one.

Prohibiting the remuneration of stablecoins could then be understood as a second-
best instrument to limit the penetration and societal harm of an instrument that cannot,
for political reasons, simply be prohibited outright. Several considerations weaken this
argument. First, remuneration constraints are set by authorities in the issuing country (eg
the US), in view of concerns voiced by banks about protecting their deposit franchises,
and are unlikely to aim at preventing the illicit usage of stablecoins in the rest of the world.
Second, non-remuneration of stablecoins is more likely to be impactful in terms of limiting
the store-of-value function of stablecoins, but less so for preventing illicit payments that
do not require long-term holdings. If the worry is illicit use, the proportionate instruments
are more effective anti-money laundering and licensing regulations, and the effective

prohibition of non-hosted wallets. At most, therefore, the remuneration ban on stablecoins

18 Coinbase, 'Earn up to 13% APY on your crypto with staking’, undated, https://www.coinbase.com/earn.
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can be defended as a temporary, second-best measure, to be maintained only for aslong
as the first-best instruments are unavailable. We return to the implications for the review
of MiCA in section 5.

Finally, it should be noted that it is not so clear that dollar payment stablecoins would
really fulfil the defining characteristic of money to be ‘readily available’ in the sense of
a permanent and instantaneous convertibility promise. According to the GENIUS Act
Sec. 2(22)(A)ii)1), the issuer “is obligated to convert, redeem, or repurchase for a fixed
amount of monetary value, not including a digital asset denominated in a fixed amount of

monetary value”. Sec. 4(B) states that the issuer must:

“.. publicly disclose the issuer's redemption policy, which shall— (i) establish
clear and conspicuous procedures for timely redemption of outstanding payment
stablecoins, ... and (i) publicly, clearly, and conspicuously disclose in plain language

all fees associated with purchasing or redeeming the payment stablecoins”.,

The GENIUS Act itself does not specify what “timely” redemption means, but
surprisingly the US Office of the Comptroller of the Currency (OCC) has stated in a
proposed rule that “timely redemption may not exceed two business days following
the date of the requested redemption” (Code of Federal Regulations Title 12, Article§
15.12(b)). This rule is consistent with the one set by the New York Department of Financial
Services, in stablecoin guidance from 8 June 2022. Moreover, the OCC proposal
(Code of Federal Regulations Title 12, Article 15.12(c)) states that'®: “If a permitted
payment stablecoin issuer faces redemption demands in excess of 10 percent of its
outstanding issuance value in a single 24-hour period, the period for timely redemption
... is immediately extended to seven calendar days” and this “applies to all redemption
requests that are outstanding at the time the 10 percent threshold is met as well as any

subsequent redemption requests.”

4.7 A cross-country synthesis of constraints and
remuneration

Table 1 summarises the state of remuneration of bank sight deposits and e-money in

the jurisdictions covered in annex 1. Under bank sight deposits we report full payment

services current accounts, but in addition, where relevant, readily available non-

transactional savings accounts are also reported (NPA = no payment account).

19 See OCC proposed rule of 2 March 2026, ‘Guiding and Establishing National Innovation for U.S. Stablecoins
Act for the Issuance of Stablecoins by Entities Subject to the Jurisdiction of the Office of the Comptroller of
the Currency', https://www.regulations.gov/document/OCC-2025-0372-0001.
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Table 1: Remuneration of monetary instruments (overnight money market rate) versus rates

on, or possible regulations on readily available money

Short-term market or policy

Bank current account; no

E-money/non-bank deposits

rate payment accounts: ‘NPA'
us 3.6% 0.1%; NPA: 3-3.5% Not prohibited, but rare
Euro area 2.00% 0.25%; NPA: 1-2% Prohibited but eg Wise pays
0.8%
UK 3.5% 0%; NPA: 3.5% Prohibited but eg Wise pays
2.2%
Japan 0.5% 0% Prohibited
Brazil 14.5% 0% Allowed 14%
Mexico 6.50% 0% Prohibited
Nigeria 26% 4-8% Allowed 10-15%
Ethiopia 12.0% Around 7% Prohibited (but rely on
partner banks)
Mauritius 3.25% 3.10% Plays no role
China 1.5% Rate floor at 0.35% No; implied by 100% RR
with PBoC
India 5.0% 3% Prohibited
Indonesia 5.25% 0.7% Prohibited
Bangladesh 10.00% 3-6% Prohibited
Pakistan 11.5% 11% floor = bank rate -50 Prohibited (Fintechs get
bp banking licence)
Vietnam 6.5% Capped at 0.5% Prohibited
Philippines 4.5% 0%; 3-4% by digital banks Prohibited (but rely on

partner banks)

Sources: Bruegel based on central banks websites, central bank regulations and other sources. Note: snapshot
as of May 2026.

Table 1 suggests that some parts of the cross-sectional diversity of remuneration can
be explained, though not all of it. First, it is consistent with the expectation that a country
that has experienced extremely low short-term market rates for three decades, such as
Japan, has no remunerated form of retail means of payment, while high-rate countries
such as Nigeria and Brazil offer at least one remunerated payment instrument. Second,
in advanced economies, constraining the ability of competing non-bank money issuers
to offer remunerated money is widespread, although in the US the non-remuneration of
these would not be implied by regulatory constraints.

In Global South countries the picture is less consistent: some prohibit e-money
remuneration while permitting it for bank deposits (India), others do the reverse (Brazil)
and still others allow both (Nigeria). It is also not fully clear why in some countries the
spread between the short-term market rate and the best remunerated retail money
instrument is negligible (Brazil, Mauritius, the US and the UK), while in others it is wider,
as in India and the euro area. Competition, habit and regulation (eg non-remunerated
reserve requirements) appear to matter as well. Nigeria seems to have all the conditions
in place for strong competitive pressure and thus a low spread, notably by permitting
both banks and fintechs to remunerate the instruments they issue. Yet Nigeria has the
largest absolute spread between the market rate and the retail money remuneration rate

in the sample (annex 1). This can be explained in part by the high reserve requirements:
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45 percent without remuneration, although this is only applicable to banks. Interestingly,
Nigerian regulation also imposes on banks a floor for the remuneration of retail deposits

at one third of the market rate.

5 Policy considerations for the European
Union

In the European Union, as discussed, remuneration prohibitions currently apply to
three forms of money simultaneously: e-money (Article 12 of EMD2), stablecoins in
the form of e-money tokens (Article 50 of MiCA) and the digital euro (Article 16(8) of
the European Commission’'s proposed digital-euro regulation; European Commission,
2023b). In relation to this, our general recommendation is that non-remuneration of
means of payment should not be defended as a matter of principle. It can at most be
justified, instrument by instrument, as an explicitly temporary second-best measure
under the criteria developed in section 3. Among the EU's current prohibitions, at most

the stablecoin case can invoke that criterion, and only partially.

5.1 The digital euro: tiered remuneration instead of holding
limits

The design decision to combine zero remuneration of the digital euro with individual
holding limits should ultimately be revisited. The digital euro, as currently designed,
combines zero remuneration with individual holding limits, making it the only widely
available monetary instrument in Europe subject to quantity restrictions in a monetary
system in which all other instruments are available without limit. This outcome seems
anomalous from the standpoint of the normal hierarchy of money, in which central bank
money is senior to private-sector alternatives (which are defined by a convertibility
promise). If it is felt that a remunerated digital euro might expand the central bank
balance sheet beyond desirable limits, then the appropriate instrument for demand
management is well-calibrated tiered remuneration, ie a progressively less favourable
rate of remuneration on larger investment-like balances. Such a structure would address
concerns about bank disintermediation and maintaining decentralised credit allocation,
without sacrificing the welfare gains associated with remuneration and without the
distortions that accompany quantity limits. A tiered remuneration structure without
quantity constraints would moreover restore the seniority of central bank money in the
hierarchy of money, and would preserve the usefulness of the digital euro as a store of
value for households that lack easy access to alternative investments — which is the

group for which the distributional argument developed below has the most force.
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5.2 Stablecoins: the MiCA review

The non-remuneration constraints on newer forms of money (including stablecoins
under MiCA and the GENIUS Act, CBDC under the digital euro design, e-money under
the EU's EMD2) seem particularly odd because these instruments are part of a new low-
transaction-cost environment in which switching costs between money and near-money
assets are negligible. Constraining the remuneration of stablecoins, which are circulating
on 24/7 DLT platforms allowing for instantaneous smart-contract based execution,
seems particularly ineffective and counterproductive. Interest rate changes will create
significant flows of funds between constrained and unconstrained instruments which
lack any economic rationale. This could have negative financial stability, allocative and
competitiveness implications.

Regarding competitiveness, euro-denominated stablecoins are disadvantaged
relative to dollar-denominated alternatives capable of distributing yield through rewards.
This contributes to the underperformance of euro-denominated stablecoin issuance
relative to the euro’s weight in global trade and finance.

The European Commission is reviewing MiCA?. In this context, the conclusion is not
necessarily that Article 50 prohibiting remuneration must be repealed overnight, but that
itmust not be defended as a matter of principle. If EU lawmakers decide that the first-best
instruments, in particular effective anti-money laundering enforcement on public chains,
are not yet available, the remuneration prohibition might be retained as an explicitly
transitional measure, ideally with a review clause tying its expiry to the development of
those instruments. What should be avoided is the current situation, in which a measure
with the character of a second-best stopgap is entrenched as if it reflected an economic
necessity, while its main actual effect is to disadvantage euro-denominated stablecoins
(relative to dollar stablecoins and also to neighbouring remunerated financial instruments).

Making EU stablecoins less attractive through non-remuneration will not prevent
the large-scale use of crypto assets (including non-EU stablecoins) for illicit payments,
including within the EU. Moreover, it is questionable that the non-remuneration of
stablecoins is an effective second-best instrument to prevent illicit payments in
stablecoins. Non-remuneration bites against the store-of-value function of stablecoins,
but much less so against illicit payments, which do not require long-term holdings.
Therefore, overall, we conclude that non-remuneration of stablecoins is unlikely to be

justifiable even as temporary second-best solution.

5.3 E-money: abolishing the remuneration prohibition

The prohibition of remuneration in Article 12 of EMD2 (and any successor provision
in the recast payments framework) should be abolished. No concrete harm specific
to remunerated e-money has been identified that would not equally be present for
bank deposits. The first-best instruments (safeguarding requirements and prudential

regulation of e-money institutions under the principle of ‘one function, one risk, one

20 See European Commission, ‘Targeted consultation on the review of Regulation on the Markets in Crypto-
Assets (MiCA), 20 May 2026, https://finance.ec.europa.eu/regulation-and-supervision/consultations-0/
targeted-consultation-review-mica-regulation_en.
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stablecoins less
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non-remuneration
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regulation’) are available. The prohibition is in practice circumvented through cashback
arrangements, undermining the credibility of the legislator (section 4.4). Consistent
regulation of the safety of client funds, not suppression of their remuneration, is the

appropriate instrument.

5.4 Bank sight deposits: competition rather than franchise
protection

For commercial bank sight deposits, the EU rightly does not impose any remuneration
constraint, and the policy question is the opposite one: whether the pro-competitive
logic of the Payment Accounts Directive should be pursued more vigorously. As noted in
section 3, the EU legislator simultaneously protects the deposit franchise from non-bank
competition (through the prohibitions discussed above) and seeks to erode it through
facilitated switching between banks, which appears contradictory. Consistency requires
choosing the second path: reducing switching costs (including through open banking
and, prospectively, agentic Al acting on behalf of consumers), enforcing competition
and leaving deposit remuneration to be determined by the market. The beneficiaries
would above all be the less-wealthy and less-attentive depositors from whom the current

franchise premium is predominantly extracted.

5.5 The distributional dimension in the rest of the world

The distributional consequences of non-remuneration of payment have particularly
strong effects in countries with somewhat higher inflation and where large parts of the
populationlackaccessto alternative financial investmentinstruments. Non-remuneration
of money makes the taxation inherent in inflation regressive by disproportionately
burdening lower-income households, which hold larger shares of their wealth in cash
and non-interest-bearing accounts and lack easy access to yield-bearing non-monetary
financial investments. In countries including Brazil, India and Nigeria, permitting and
encouraging remuneration on money is an important matter of financial inclusion and
distributional fairness.

In advanced, wealthy, well-banked, low-inflation countries, it may appear sufficient to
discontinue regulatory interventions that prohibit the remuneration of money. In lower-
income, higher-inflation economies, it is proportionate and necessary to go one step
further, ie to identify ways to ensure that remuneration of electronic means of paymentis
truly competitive, as, for example, in Brazil and Mauritius. Monetary economists, payment
experts, central banks and legislators should push to achieve this in view of the crucial

societal roles of payments and wealth preservation through investment.
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6 Conclusion

The paper has examined the remuneration of money across five instruments —commercial
bank sight deposits, central bank reserves, CBDCs, e-money and stablecoins — viewed
from economic, regulatory and empirical perspectives. We argue that non-remuneration
constraints on money lack economic justification. The ineffectiveness and/or welfare
costs of such constraints increase with the level of nominal interest rates and the
ongoing trend decline of transaction costs implied by electronification. Successful
forced non-remuneration acts like a distortionary tax on money holders, proportional to
the nominal interest rate. This includes anincome transfer from money holders to issuers
and an allocative distortion arising from the wedge between the private and social cost
of holding money. As electronification advances, transaction costs associated with
switching between unremunerated money and neighbouring financial assets can be
expected to fall further, thereby making external circumvention progressively easier. The
rise of agentic Al-based investment and liquidity management, combined with instant
24/7 payments and open banking (and possibly tokenisation) will allow for a further
significant step to minimise switching costs between forms of electronic money and
nearby substitutes.

The standard defences of non-remuneration remain unconvincing. The financial-
stability argument (that unrestricted deposit-rate competition induces excessive bank
risk-taking and compresses intermediation margins to dangerous levels) was the original
justification for Regulation Q and for analogous constraints in Germany, Japan and other
countries. Restrictions were non-binding during periods of low nominal rates and broke
down (through circumvention or regulatory adjustments) when they became relevant.
Furthermore, the empirical literature on deposit market concentration documents an
association between banks' market power over depositors and deposit rate stickiness
and sharper contractions in bank lending during tightening cycles in markets. If deposit-
rate competition were to create undue risk taking, this should be addressed through
adequate capital requirements, rather than protecting the deposit franchise of banks at
the expense of retail depositors.

The argument that the deposit franchise constitutes implicit compensation for the
regulatory burden imposed on banks is also flawed. The implicit subsidisation in non-
remuneration is poorly designed as it fluctuates with the interest-rate cycle. Moreover,
such compensation would not be needed if authorities regulated banks and non-bank
payment services providers consistently. India, Brazil and Mauritius each demonstrate
that positively remunerated accounts serving as primary payment instruments are viable
and do not produce the financial instability that proponents of the franchise protection
argument predict. In each case, market-referenced remuneration of transaction balances
coexists with efficient, high-volume retail payment infrastructure.

A constraint on the remuneration of means of payment can be defended only where a
concrete harm is identified, when the first-best instrument addressing it is demonstrably
unavailable, if the remuneration constraint reaches the harm rather than taxing benign

holders, and the constraint is temporary. Sight deposits, central bank reserves, CBDCs

The standard
defences of non-
remuneration
remain
unconvincing
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and e-money fail this test, since capital and liquidity regulation, tiered remuneration and
consistent cross-sectoral regulation are available. Stablecoins on pseudonymous public
chains are the only instrument for which the test can be discussed, and even in that case
the interest ban is poorly targeted, so that it can be retained at most transitionally, and
not as a matter of principle.

Universal electronification, open banking, continuity and instantaneity of payments,
and agentic Al will continue to reduce the switching costs that once made non-
remuneration constraints effective. Legislators must react to this development with well-

designed liberalisation or be overtaken by it.
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Annex 1: Country survey on the
remuneration of readily available money

This annex provides the country-by-country evidence underlying the synthesis in sections
4.1 and 4.4. Section A.1 covers the remuneration of commercial bank sight deposits,
section A.2 the remuneration of balances with non-bank payment service providers

(e-money in the European terminology).

A1.1 Commercial bank sight deposits: country evidence
Pass-through and remuneration rates for commercial bank sight deposits in selected
countries in more detail:

For the US, Drechsler et al (2017) estimated betas (for 1986 to 2013) of 0.00-0.10
for current accounts. The same authors showed (2021) that corporate deposits exhibit
higher betas than household deposits across all account types, reflecting lower switching
costs for institutional depositors. Driscoll and Judson (2013) documented that the spread
between the three-month Treasury bill rate and the rate on interest-bearing checking
accounts averaged approximately 150 basis points between 1983 and 2007, widening to
over 400 basis points during high-rate episodes. Between March 2022 and July 2023, the
Federal Reserve raised the federal funds rate by 525 basis points, yet the average demand
deposit rate rose from 0.04 to only 0.46 percent.

The euro areadisplays similarly low pass-through. Over the ECB's 2022-2023 tightening
cycle (450 basis points rate increases between July 2022 and September 2023), the
implied deposit beta on overnight household accounts was 0.10. By December 2023 the
spread between the ECB deposit facility rate and overnight household deposit rates had

reached 365 basis points. Busch and Memmel (2021) analysed the gamma (the long-run
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sight deposit spread), finding that German sight deposit rates have historically remained
100-200 basis points below comparable money-market rates, but widen to 300-400 basis
points during elevated-rate periods.

In the United Kingdom, the bank rate tightened from 0.10 percent in December
2021 to 5.25 percent by August 2023. Average instant-access savings rates rose from
approximately 0.2 percent to 3.2 percent by end-2023, implying a deposit beta of around
0.60 for such accounts; current account rates remained near zero throughout, consistent
with a near-zero beta?".

The Reserve Bank of India deregulated savings bank deposit interest rates in 201122
(Reserve Bank of India, 2011). Since deregulation, private-sector banks have competed
on savings rates, which would average around three percent against a market rate of
five percent. Indian savings accounts are the primary account through which the Unified
Payments Interface (UPI) operates, meaning that most electronic retail payments, peer-to-
peer transfers, merchant payments via QR code and utility bill payments are executed by
direct debit from a remunerated savings balance (Bharat et al, 2025).

In Nigeria, which combines an innovative electronic banking and fintech environment
with relatively high inflation, remunerated accounts that function as payment instruments
are common. For commercial banks, the Central Bank of Nigeria mandates a minimum
savings deposit rate of 30 percent of the Monetary Policy Rate (MPR). With the MPR
standing at 26.50 percent following the February 2026 MPC meeting, most tier-one banks
remunerate savings account around 8.1 percent per annum. These savings accounts often
carry debit cards for point-of-sale and online payments and access to the NIBSS Instant
Payments infrastructure for real-time interbank transfers?. Nigeria has an exceptionally
high non-remunerated reserve requirement of 45 percent. Consider a bank funding
itself with a deposit subject to a reserve requirement ratio r, where required reserves are
remunerated at a rate i and the short-term market rate is i. Of each unit of deposits raised,
only the fraction (1-r) can be deployed at the market rate, while the fraction r earnsi. Under
perfect competition and if intermediation would be cost-free, the maximum deposit rate a
bank can offer is therefore i — r(i - i). For unremunerated reserves the wedge equals ri and
thus rises one-for-one with the level of nominal interest rates. For Nigeria this means that
the wedge under perfect competition and efficiency would be 0.45*26=11.7 percentage
points.

Brazil provides an unusual example of a high-interest-rate economy in which traditional
bank demand deposits have remained essentially hon-remunerated, while consumers
can readily access market-remunerated transaction balances through digital financial

institutions. Following the launch of the Banco Central do Brasil's Pix instant payment

21 See for example Caitlyn Eastell, ‘Climbing fixed rates offer savers best returns in years', Moneyfacts, 11
June 2026, https://www.moneyfactsgroup.co.uk/media-centre/group/climbing-fixed-rates-offer-savers-
best-returns-in-years/.

22 Reserve Bank of India, ‘Deregulation of Savings Bank Deposit Interest Rate', Circular RBI/2011-12/233, 25
October 2011, https://www.rbi.org.in/scripts/BS_CircularindexDisplay.aspx?ld=6779.

23 Dave Ibemere, ‘CBN Releases GTB, UBA, Other Banks' Interest Rates on Savings Accounts in 2026', Legit,
16 January 2026, https://www.legit.ng/business-economy/money/1692694-cbn-unviels-banks-offering-
customers-interest-rates-savings-accounts-2026/.
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system in 2020%, both banks and non-bank payment institutions have been able to offer
highly functional payment accounts. Competition has increasingly centred on remuneration
of idle balances, often through automatic investment mechanisms or prepaid payment
accounts linked to money-market instruments, rather than through explicit interest on
conventional sight deposits. Consequently, from the customer’s perspective, remunerated
paymentaccounts have become widespread even though traditional bank demand deposits
generally remain non-interest-bearing. (Sarkisyan, 2024; see also section A.2 of this annex).

In Mauritius, savings deposits bearing positive and market-related interest rates can
be used for day-to-day payments. In early May 2026, the Bank of Mauritius deposit facility
rate, which is the anchor of overnight rates (since the Bank of Mauritius currently operates
in a floor system) stood at three percent per annum. The savings accounts rate offered by
Mauritius Commercial Bank stood at 3.10 percent. MCB Juice, with over 650,000 users
(half of the population of Mauritius), is the most common retail payment instrument in
Mauritius, supporting all payment functions directly out of the savings account, including
bank transfers, direct debits, peer-to-peer transfers and point-of-sale payments at physical
merchants?.

Indonesia: Conventional commercial-bank savings deposits were remunerated at
approximately 0.70 percent per annum in late 2025, while demand/current accounts carried
low remuneration, against a Bank Indonesia policy rate of 4.75 percent in October 2025.

Bangladesh: While the policy rate stood at 10 percent in H1 2026, current accounts
were generally unremunerated, while savings accounts were remunerated at rates typically
between three percent and six percent per annum at conventional banks. Islamic banks
structure savings products as mudharabah profit-sharing arrangements.

Pakistan: The State Bank of Pakistan (SBP, the central bank) has historically maintained a
minimum deposit rate (MDR, or minimum profit rate, MPR) that compels banks to remunerate
(readily available) savings deposits at a floor linked to the policy rate. A framework introduced
in 2013 sets “...the Minimum Profit Rate to be paid on all Pak Rupee Saving Deposits, ...
50 basis points below the prevailing SBP Repo Rate (Interest Rate Corridor - Floor)” (BPRD
Circular No. 07, 27 September 2013). Current accounts remain nominally unremunerated for
conventional banking, but the SBP’s MDR framework ensures that the bulk of transactional
retail savings balances bear a market-linked return.

Ethiopia discontinued the country's long-standing seven percent minimum savings
deposit rate in December 2025 (NBE Press release of 30 December 2025), following a
broader International Monetary Fund-supported transition to a market-based foreign
exchange and interest rate regime initiated in July 2024. Currently readily available deposit
rates still stand at around seven percent in Ethiopia (against short term market rates around
12 percent).

Vietnam applies a regime of administered deposit rate ceilings (Calice et al, 2020).
Sight deposits rates are capped at 0.5 percent per annum (while policy rates are around 6.5

percent).

24 Banco Central do Brasil, ‘O que é o Pix?" https://www.bcb.gov.br/estabilidadefinanceira/pix.
25 Mauritius Commercial Bank, ‘Standard Savings Account’, https://mcb.mu/personal/accounts-packages/

standard-savings-account.
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Philippines: Incumbent commercial banks remunerate savings accounts at around
0.10-0.25 percent per annum, while current accounts are unremunerated, against short-
term market interest rates are around four to five percent. By contrast, licensed digital
banks compete for retail deposits and commonly offer base savings rates of approximately
three to four percent per annum, with some institutions advertising higher promotional
or activity-contingent rates. These digital-bank savings accounts are full insured bank
deposits, connected to the national real-time payment and allowing customers to make
and receive payments.

Mexico: Traditional Mexican banks generally remunerate standard current accounts
at negligible or zero rates, notwithstanding the absence of legal constraints on such
remuneration. Mexico's banking system has historically exhibited high net interest,
reflecting relatively high intermediation spreads and the considerable franchise value of
retail deposits (Gelos, 2009).

A1.2 E-money and non-bank payment service providers:
country evidence

In Nigeria, non-bank payment service providers are allowed and offer remunerated
deposits. OPay's OWealth product, held by tens of millions of users, pays interest of at least
five percent, with instant withdrawal at any time and supporting the full range of NIBSS
Instant Payment (NIP) transfers and merchant payments. PalmPay offers at least eight
percent with similar services, against a policy rate of 27.50 percent. Nigeria also explicitly
permits interest on savings wallets held with mobile money operators (MMOs; see CBN
Guidelines on Mobile Money Services, July 2021).

Brazil has no prohibition for non-bank payment services providers to pay interest on
deposits either. Under Law No. 12,865 of 2013 and Banco Central do Brazil Resolution
No. 4,282/2013, payment institutions are a distinct licensed category that may offer
electronic money issuance. At the same time, remuneration of sight deposits with banks
is excluded in Brazil. In 2020 the Banco Central do Brazil launched Pix, its mandatory
instant payment system, which by end-2024 had become Brazil's by far most widely-used
payment method (Banco Central do Brazil, 2026). One widespread account linked to Pix
is the NuConta, operated by the fintech Nubank, with more than 110 million customers in
Brazil. The NuConta enables transfers via Pix, with balances automatically remunerated at
100 percent of the CDI (Certificado de Depdsito Interbancario rate), without maintenance
fees?6. Competing fintechs offer analogous structures (Sarkisyan, 2024)%".

India prohibits remuneration of deposits with non-bank payment services providers.
Paragraph 7.4 of the RBI Master Directions on Prepaid Payment Instruments (MD-PPIs),
issued 27 August 2021, reads: “PPl issuers shall ensure that no interest is payable on PPI
balances.”

Japan goes further as under the Payment Services Act (Act No. 59 of 2009, as

26 Nubank, 'Rendimento da Conta do Nubank é Maior que o da Poupanga?' https://blog.nubank.com.br/
rendimento-conta-nubank-melhor-poupancal/.

27 See also Kshitija Kaur and Risav Chakraborty, ‘Retail Banking in Brazil: Exploring Digital and Traditional
Offerings’, Whitesight, 3 March 2025, https://whitesight.net/retail-banking-in-brazil-exploring-digital-and-
traditional-offerings/.
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amended), non-bank fund transfer service providers and prepaid payment instrument
issuers are not permitted to accept deposits, which is reserved for entities holding a
banking license under the Banking Act. Paying interest on customer balances would
constitute deposit-taking and is therefore impermissible without a banking license.

In China, prudential regulation has been used to constrain the ability of non-bank
payment institutions to remunerate client funds. Prior to 2017, Alipay and WeChat Pay
held client reserve funds at commercial banks, earning market-rate interest — revenue
that was not passed on to users. Beginning in 2017, the PBoC required all non-bank
payment institutions to deposit a share of client reserves directly with the central bank,
set to 100 percent in January 2019. As of the end of January 2019, Alipay and WeChat
Pay had placed over 600 billion yuan in reserve funds at the PBoC, where they would
no longer generate any interest earnings. A partial reversal followed: from August 2019,
the PBoC paid a below-market rate of interest on a portion of the reserves, with 10
percent of the interest income redirected to a financial consumer protection fund rather
than retained by the platforms?8. The PBoC policy had sought to reduce systemic risks
by ensuring the security of customer funds and reducing the wholesale funding risk of
banks, since Alipay and WeChat Pay had initially turned small retail deposits, typically a
stable source of funding for banks, into potentially unstable wholesale funding. Requiring
the deposits to be held with the central bank on one side diverted the funds completely
from the commercial banks. On the other side, by restricting remuneration, PBoC could
ensure that no or only very limited interest is passed on to clients, preventing depositing
with the two e-money institutions from becoming even more attractive via remuneration.

Indonesia’'s non-bank payment service providers, dominated by GoPay, OVO, Dana
and ShopeePay, which collectively process the majority of the country’s rapidly expanding
e-wallet market, operate under Bank Indonesia Regulation No. 23/6/PBI/2021, whereby
e-money balances are explicitly not remunerated. Some non-monetary compensation
would partially offset the missing yield.

Bangladesh's mobile financial services (MFS) sector, dominated by bKash and Nagad
with over 110 million registered accounts and some 40 million monthly active users,
operates under the Bangladesh Mobile Financial Services (MFS) Regulations 2018%.
Under this framework, every MFS provider is required to maintain an account with a
bank in which the aggregate of all customer funds must be held. The investment return
accrues to the MFS provider, as wallet balances must not be remunerated. Balances are
typically low.

Pakistan's mobile wallets operate under two pillars. The dominant providers hold
microfinance bank licenses, so that their wallet balances constitute bank deposits
subject to the banking regulatory framework, including applicable minimum rates on
savings deposits. The Electronic Money Institution framework, introduced by the SBP

in 2019 and revised in 2023 (State Bank of Pakistan, Regulations for Electronic Money

28 Wu Yujian and Timmy Shen, ‘PBOC Backtracks on “No Interest” Policy for Third-Party Payment Providers',
Caixin, 7 January 2020, https://www.caixinglobal.com/2020-01-07/exclusive-pboc-backtracks-on-no-
interest-policy-for-third-party-payment-providers-101501922.html.

29 Bangladesh Bank, Payment Systems Department, ‘Bangladesh Mobile Financial Services (MFS) Regulations’,
PSD Circular No. 04, 30 July 2018, https://www.bb.org.bd/mediaroom/circulars/psd/jul302018psdl04e.pdf.
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Institutions, 21 June 2023) governs a separate category of non-bank payment providers,
whose wallet balances are held in trust accounts with banks and are not remunerated.

The Philippines’ Manual of Regulations for Banks, Section 702, states that “e-money
shall not earn interest nor rewards and other similar incentives convertible to cash, nor
be purchased at a discount”. BSP Circular No. 1166 of 2023 restated this prohibition:
e-money “shall not earn interest and other similar incentives convertible to cash that may
be construed as earning of interest”, though issuers may offer promotional incentives
not based on the outstanding balance.

Mexico's 2018 Fintech Law introduced a dedicated license category for electronic
payment fund institutions (Instituciones de Fondos de Pago Electrénico), governing non-
bank e-wallet providers. Article 29 of the Fintech Law provides explicitly that electronic
payment fund institutions may not pay their clients interest or any other monetary benefit

or return on the balance they accumulate over time or hold at any given time.

Annex 2: History of the remuneration of
means of payment

This annex assembles, in chronological sequence, the historical evidence on the

remuneration of means of payment that underlies the synthesis in sections 2 and 4.1.

A2.1 From antiquity to the nineteenth century: interest
prohibitions and readily available money

The debate on whether readily available money may bear interest has some historical
roots. As early as Aristotle's Politics, interest on money and monetary investments was
condemned as reprehensible, a judgment that the monotheist religions subsequently
endorsed with unanimity. Medieval canon law forbade Christians from charging interest
onreadily available and invested money. Often, when it really mattered because amounts
were large, usury laws were successfully circumvented and there is little doubt that,
most of the time, economically meaningful intertemporal finance applied some form of
disguised or explicit interest.

For example, Schmelzing (2020) collected data on nominal and real interest rates
in Europe since 1311 and estimated a linear trend for global nominal interest rates on
invested money, starting at around eight percent in 1311 and ending with around four
percent in 1800 with, however, significant variance over places and economic cycles.
On 4 May 1515, a Papal Bull ('On the reform of credit organisations’) explicitly allowed
Monte Pietatis to charge interest on loans to cover costs, with subsequent specification
of afive percent limit, starting a gradual liberalisation trend that would take another three
centuries. The five percent maximum tolerated rate of interest would still be mentionedin
1802 by Henry Thornton as applicable to the Bank of England.

Islamic law developed its own religious prohibition on interest. In the dominant

contemporary interpretation, a conventional bank deposit is legally equivalent to a loan

Working Paper | Issue n®26/26 | September 2026

51



from the depositor to the bank, making guaranteed interest payments impermissible.
Islamic banks consequently offer either non-remunerated demand deposits orinvestment
accounts in which returns are formally linked to the performance of underlying assets,
rather than fixed in advance. “While these deposits can be withdrawn at any time, the
depositors have no right to any return/profit on such deposits. However, depositors, at
the bank’s discretion, may be rewarded with a profit” (Samad and Chowdhury, 2017).
For example, the Premier Bank PLC of Bangladesh offers a ‘Mudaraba Special Notice
Deposit, which is an “Islamic banking product that combines features of both a current
account and a savings account, operating on the Mudaraba principle of Islamic Shariah”.
It is a “profit bearing transactional account, calculated daily and payable on half yearly

basis”, including cash withdrawals, debit card and free online banking.

A2.2 The remuneration of bank sight deposits before 1915
Before book money appeared, money took the form of precious metal coins, which
could benefit from capital gains (ie an increasing purchasing power), but couldn't be
remunerated. The origins of Giro banking, that is, banking offering sight deposits
transferable within the bank to the accounts of other depositors, or even across
interoperable institutions, lie in late medieval and Renaissance Italy (Usher, 1943; Lane
and Mueller, 1985; Kohn, 1999). Mueller's (1997, pp.77-78) study of the Venetian money
market documented that, in 1528, smaller unlicensed exchange banks were found to be
actively soliciting deposits away from the established banchi di scritta by offering what
Mueller calls “an agio, or premium, on specie brought for deposit”, and that these banks
“kept journals and alphabetized ledgers in which they performed transfers, just like the
banchi di scritta”. The Venetian Senate found it necessary to prohibit these operations
explicitly as contrary to the requirement of safety as a precondition for banking. Overall,
evidence for remuneration of sight deposits in early Mediterranean Giro banking (say
between 1200 and 1800) seems sparse.

From the 1660s to 1694, goldsmiths operating primarily on Lombard Street in London
would have accepted deposits repayable on demand (termed ‘running cash’) which would
have paid interest (Quinn, 1994). Richard's (1929) earlier account confirmed that interest
was paid on such deposits as a competitive instrument for attracting funds that could
then be loaned on. These were sight deposits in the modern sense as the balance was
available immediately for cash withdrawal or assignment to a third party, and the interest
rate was contractually agreed ex ante. Other pre-1800 evidence of remuneration of
current accounts comes from Scotland: White (1995), studying the Scottish free banking
period, noted that the “contrast between Scottish and English deposit practices — only
the Scottish banks paid interest on deposits as small as £10 and paid interest on current
accounts without charging a fee for withdrawals — may be attributed to the effectiveness
of competition in the supply of bank notes in Scotland”. The competitive dynamics of the
Scottish system, with multiple issuing banks and an active note-exchange mechanism,
would appear to have provided incentives to remunerate balances.

Gilbart (1834) discussed briefly the question of the remuneration of deposits with
banks and argued that the non-remuneration is for some banks in exchange of the

transfer services provided by the bank: “The London private bankers usually grant no
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interest for money placed in their hands, nor charge any commission upon the amount of
the transactions. Their customers pay them for the trouble of conducting their business,
by keeping a larger balance in their hands than would otherwise be necessary”. Gilbart,
however, also noted that this was not a universal feature, since, in contrast to London
private bankers, private country banks would apply remuneration on current accounts:
“As banks of deposit they usually allow interest on both deposits and balances of current
accounts”. Gilbart did not state whether there was a difference between the two types
of banks in terms of charging for transfer orders. What matters in our context is that in
the early nineteenth century, at least insofar as Gilbart was concerned, remuneration of
readily available money was neither considered impossible nor a problem. Usury laws
were, after centuries of gradual softening, generally repealed in the nineteenth century. In
the UK for example, usury restrictions were scrapped altogether in 1854.

In the absence of a central bank, the United States fragmented banking system
operated prior to 1914 for 80 years relying on a hierarchical network of correspondent
relationships to clear payments and manage liquidity. One feature of this system,
enshrined in the National Banking Act of 1863, was that country and reserve city banks
were permitted to count interest-earning deposits at larger correspondent banks
toward their reserve requirements. These ‘bankers’ balances’ would have been used by
the New York correspondent banks for financing stockbrokers and securities dealers,
collateralised by stock exchange securities. The result would have been a linkage
between reserve requirements, interest payments by New York correspondent banks
to the country banks, and speculative activity in securities markets which would have
been harmful for overall financial stability (White, 1990; Calomiris and Mason, 2003).
Motschmann (1915, pp.554-562) documented in detail the vigorous competition for
sight deposits and their implied high remuneration rates in early twentieth-century Berlin.
Sight deposits were sometimes remunerated at four percent, in an environment in which

the Reichsbank discount rate was at the same level (p. 556).

A2.3 Regulatory constraints in advanced economies in the
twentieth century

Although the Federal Reserve System was introduced in 1914, the instability of the late
1920s was still attributed in the early 1930s to the pyramiding of remunerated reserves
in New York and their deployment in speculative lending. The interest that New York
correspondent banks paid to attract country-bank funds was an important driver of the
speculation that led to the collapse of the late 1920s and early 1930s. Banning interest
on demand deposits, ie Regulation Q (Section 11(b)) in the Banking Act of 1933, was
considered the legislative remedy to this problem (“No member bank shall, directly or
indirectly, by any device whatsoever, pay any interest on any deposit which is payable on
demand”). As summarised by Gilbert (1986), the initial rationale combined two arguments:
that interest competition contributed to bank failures by inducing excessive risk-taking,
and that prohibiting such competition would raise bank profitability and thereby reduce
systemic fragility. For roughly three decades, Regulation Q was largely non-binding
because of the low general interest-rate level, but in the 1970s rising inflation drove

nominal rates higher, which destabilised deposits at the level of individual banks, from
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which they flowed into Treasury bills, commercial paper and money-market mutual funds.
Banks responded with financial innovations (negotiable CDs, repurchase agreements,
Eurodollar deposits) that replicated the economic characteristics of interest-bearing
demand deposits while avoiding formal classification as such. The lesson of Regulation
Q appears to be that non-remuneration constraints are acceptable if they are not really
binding, but fail when they become relevant, namely when market interest rates are high.
Regulation Q then became simultaneously difficult to enforce and increasingly harmful.

Germany: Before 1914, as documented by Motschmann (1915), the attempts of
German banks to suppress deposit competition failed, and legislation does not seem to
have been considered at that time. The situation changed after the banking crisis of 1931,
inwhich Danat-Bankand Dresdner Bank collapsed. This prompted the emergency Banking
Decree (Notverordnung) of 1931 and ultimately the Banking Act (Kreditwesengesetz,
KWG) of December 1934. Under section 6 of the 1934 KWG, the Reichsaufsichtsamt fiir
das Kreditwesen was empowered to issue binding regulations on the interest rates that
banks could pay on deposits, for the sake of “maintenance of the orderly conduct of
banking”. The preamble of the law invoked the “destructive interest rate competition”
that allegedly destabilised bank balance sheets. Under the authority of the 1934 KWG,
the banking supervisors issued the first binding Zinsbegrenzungsabkommen (interest-
rate limitation agreements). The post-war KWG of 1961, which replaced the 1934 law,
retained the supervisory authority over deposit rates in section 23, under which the
Bundesbank and the Federal Banking Supervisory Office jointly administered the ceiling
system. Controls were lifted in 1967.

UK: No legal ceiling on sight deposit rates equivalent to those in the US or Germany
was enacted in the UK. Instead, the major clearing banks maintained a collective
agreement on deposit and lending rates that was tolerated by the Bank of England. This
cartel took shape in the 1930s but was formalised after 1945 as part of the broader
system of quantitative credit controls. The clearing banks agreed to pay no interest on
current account balances and to pay only a uniform rate, set at a fixed margin below
the bank rate, on deposit accounts subject to seven days' notice. The cartel created
a comprehensive suppression of price competition across the retail banking sector. A
reformin 1971 restored competition in the UK banking market by removing interest-rate
limits on both loans and deposits and by eliminating other cartel agreements (Bank of
England, 1971; Goodhart, 2011).

Japan operated a comprehensive and long-lasting system of administered deposit
rates (eg Hoshi et al, 1999). A law of 1947 granted the finance minister authority to set
maximum interest rates on both deposits and loans. The Bank of Japan set deposit rate
ceilings, both for time deposits and effectively for demand/current accounts, designed
to keep banks financially sound by eliminating rate competition and ensuring stable,
low-cost deposit funding. The relaxation of restrictions on interest rates began in 1979,
and was accomplished during the 1990s, but sight deposit rates on current accounts
remained zero, even after formal liberalisation, because of the notoriously low market
rates since 1994.

Calice et al (2020) reviewed the current general global “interest rate repression”,

ie constraining lending or deposit interest rates through laws and regulations, but did not
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refer specifically to the case of sight deposits with banks, nor to new forms of money,
such as e-money or stablecoins. They reported that interest-rate ceilings on savings
deposits applied and were binding only in very few countries, such as Morocco, Mauritania
and Vietnam. Overall, in 2020, the phenomenon of binding constraints on bank deposit
remuneration seems to have been the exception, which would also seem to apply for

sight deposits.
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