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PREFACE

The 32nd issue of the ACCF publication Zopics in Corporate Finance is dedicated to
the evolution of money. Money is central to banking and finance. With information
technology developing rapidly, digital variations of money are mushrooming. Cryp-
tos (including Bitcoin), stablecoins and CBDC (Central Bank Digital Currency) are
very much in the news. Cash (coins and notes) on the other hand becomes less and
less prevalent. In this bewildering environment, we need to go back to basics and
truly understand what money is, how it is created, and what these modern acronyms
have to do with money. Once we thoroughly understand the fundamentals, we can
try to predict the future.

Dr. Wim Boonstra, for many years chief economist at Rabobank, is specialist in
understanding the evolution of money," and the ACCEF is delighted that he has been
willing to explain the economics of money in the four chapters that this booklet con-
tains. It is insightful and helps us grasp the important issues.

In the following paragraphs I will summarize key issues that pertain to money as
an introduction to the four chapters that Wim Boonstra has put together. It should
help the reader to get a quick grasp of the issues that are being discussed, and provide
a road map for the booklet. As Wim Boonstra focusses on the economics of money,
I will add some political and societal insights that may impact the future course of
action. In any case, the future is highly uncertain.

Understanding Money

Life was so easy. We all knew (or thought to know) what money is. Bank notes and
coins are clearly money. It is called cash — the physical manifestation of money. We
can use it at any moment and it is widely accepted. The same holds for what we have
in our bank accounts; this is called bank money, primarily the deposit balances that we
all hold at our banks. Contrary to cash, it is digital, but has the same value. We can
use it to pay bills, and even settle on the spot transactions via the use of debit cards.
Hardly any one of us, is in doubt — this is what money is and how it works. Accord-
ingly, Wim Boonstra defines money as follows (see chapter 1):

Money is an asset that is generally accepted within a certain community as a medium
of exchange, unit of account, and store of wealth.

I See for example his book (together with Linda van Goor), The basics of money and banking. From
ancient coins to credit and cryptos, VU University Press, 2021.



In other words, we can buy things with money (medium of exchange), prices every-
where are expressed in units of money (unit of account) and we store our wealth in
it (store of wealth).

But lately, things have become more confusing. Two things have changed: 7. cash
is becoming less important, while bank money becomes more and more important,
and 7. all kinds of digital alternatives to bank money have emerged.

On cash versus bank money, note that virtually all money now comes in digital
form as bank money (consisting primarily of deposit balances on bank accounts).
This change does not seem fundamental, but has raised controversy nevertheless.
Key is that only cash is issued by public authorities; the central bank to be precise.
Bank money (deposits) is in banks, and these institutions are typically private (often
referred to as commercial banks). A question then is, do we feel comfortable that
something as critically important for the functioning of society, as money arguably is,
increasingly only resides with commercial banks? And for sceptics of the key role of
commercial banks, matters are even worse: money is even created by these banks via
their lending. That is, when a bank makes a loan, it ends up as money on a customer’s
deposit account, and thus enlarges the money supply. Banks not even have to look for
the money to lend, just bookkeeping entries suffice (the loan is reported as an asset on
a bank’s balance sheet; and that money is credited to a customer account as liability;
see chapter 2).

With cash disappearing, money is thus getting more and more dependent on
private banks. A question then is, should public authorities, meaning central banks,
offer a digital equivalent for cash to reduce the almost exclusive dependence on com-
mercial banks? This is what Central Bank Digital Currency (CBDC) is about: being a
digital cash equivalent provided by central banks. Is this desirable, and can it be done?
And what are the drawbacks? Wim Boonstra deals with this extensively in chapter 4.

Now the second change: with the ongoing technological innovation, digital alter-
natives to bank money seem to mushroom. Thus, it is not just cash that is being
replaced by bank money, but bank money itself might be subjected to competition
from other digital alternatives. Cryptos, with bitcoin as most well know manifes-
tation, come to mind. Cryptos are also called cryptocurrencies, but this might be
misleading. The word ‘currency’ suggests that we are talking about money, but bitcoin
(like other cryptos) violates the definition of money in at least two ways: it is not
widely accepted as medium of exchange, and it cannot function as unit of account
(there is no underlying bitcoin economy with prices in units of bitcoin). As a matter
of fact, bitcoin is just too volatile to have money like properties. It is more like an
asset in which investors can choose to invest, albeit a very risky one; it does not even
have an underlying activity on which it has a claim. Wim Boonstra discusses this in
chapter 3.

However, technological innovation goes further. Cryptos in different form could
resemble money once made (more) stable. These are called swmblecoins. Volatility is
removed (or lessened) by pegging their value to ‘official’ money or other assets, and
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collateralizing them. Most stablecoins are backed by the U.S. dollar, meaning that ‘real’
dollars and/or short-term U.S. treasuries (safe obligations by the U.S. government) are
supporting them.

The attempt by Facebook several years ago to introduce the Libra (later called
Diem) was in essence an attempt to create a stablecoin. In that proposal, a basket
of different currencies was envisioned as support (and peg). Central banks were put
in overdrive to come up with their own equivalent for a stablecoin as Libra’s success
might have uprooted the financial system and possibly the control over money and
the payment system. Central banks started to investigate the prospects for CBDC
(i.e. claims on the central bank as discussed before) apparently to see whether intro-
ducing a widely available CBDC would take away the appetite for Libra and other
stablecoins. This was another avenue that led to further investigations in a potential
role for CBDC (beyond the earlier mentioned role as securing a digital alternative to
cash). While the Libra initiative was abandoned, the recent proliferation of all kinds
of other USsg-stablecoins has again led to discussions on the need for CBDC.

Observe that introducing CBDC has an impact on the financial system at large.
In a sense, the two-tier nature of banking, with central banks separate from, but sup-
porting customer-facing commercial banks would become less strict. CBDC would
give customers the opportunity to have their money directly with the central bank
possibly at the expense of balances at commercial banks. In times of stress, the public
may even abandon commercial banks and flee with their deposits to the safety of cen-
tral bank CBDC. What this implies is that CBDC could have a structural impact on
the financial system, including the functioning of banks, as highlighted by Boonstra
in Chapter 4.2

Wim Boonstra argues that the threat of stablecoins to the financial system might
be exaggerated. Stablecoins might come close(r) to money, but these privately arranged
constructs (with collateralization, etc.) are not foolproof. In times of stress, distrust
may undermine their values. He also argues that the current financial system could be
improved and made more efficient in ways that would obviate the need for CBDC, and
possibly mitigate the threat from alternative constructs like stablecoins. Introducing
a widely available CBDC would then not be needed (unless one wants to have it as
substitute for cash).3

2 This holds more generally, developments in information technology and digitalization have a major
impact on the banking industry. Banks traditionally bundle payments, deposits and lending. In all
these areas, but particularly payments, banks face increased competition from tech-oriented players
(fintech, Big Tech platforms). See Brunnermeier & Landau (2022), and Boot, et. al (2021).

3 Note that a selected group of institutions (mostly banks) obviously do have access to central bank
money. This is the way our two tier monetary system works, and has always worked in modern
history. These balances could be called wholesale CBDC (see chapter 4). Note that this wholesale
CBDC is different from the CBDC in the hands of the public at large as discussed in the text. In
chapter 4, such generally available CBDC is called retail CBDC.
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All this is still highly uncertain as much is unknown. As of today, stablecoins mostly
facilitate investments in the crypto eco-system. This may not have much importance
for the financial system at large. But can we be sure that this remains or becomes the
status quo? How to approach this? Critically evaluating inefliciencies in the current
financial system would be a good starting point as stablecoins and other innovations
might gain traction where these inefficiencies persist.

A key inefhiciency in the current system are cross-border payments. This is most
visible in the elaborate role that correspondent banking plays in international affairs.
Interestingly, Boonstra points at the technology underlying cryptos, the distributed
ledger technology (like blockchain), that could help overcome these inefliciencies,
and for example facilitate instantaneous cross-border transfers and settlement.

Wim Boonstra’s hesitation toward CBDC seems aligned with work by the BIS
in its recent annual report (BIS, 2025). The BIS, in full, the Bank for International
Settlements, also referred to as the ‘mother’ of central banks, favors preserving the two
tier system with central banks and commercial banks, where only the latter face the
general public.# Also in the thinking of the BIS, new technologies might be needed
to resolve inefficiencies in the financial system, but generally available CBDC might
not be desirable. The BIS talks about “tokenization” (i.e. the digital representation of
assets on programmable platforms) to facilitate cross border payments. It says (BIS,
2025): “It paves the way for new arrangements in cross-border payments, securities
markets and beyond. Tokenised platforms with central bank reserves, commercial
bank money and government bonds at the centre can lay the groundwork for the
next-generation monetary and financial system.”s

Core to these proposals is that the current two-tier banking system, modernized
via tokenization, might prevail, and obviate the need for CBDC.®

4 What this implies is that the BIS aims at preserving the way lending and deposits are bundled in
commercial banks. CBDC would possibly threaten this as it could divert deposits to the central
bank issued CBDC.

s In the words of the BIS, this would enable “the integration of messaging, reconciliation and asset
transfer into a single, seamless operation. Its potential lies in its ability to knit together operations
encompassing money and other assets that would reside on the same programmable platform. This
could be made possible by a new type of financial market infrastructure — a “unified ledger” — which
may or may not use distributed ledger technology (DLT),” BIS, 202s.

6 As discussed, such ‘tokenization’ could also be superior to stablecoins as the latter are not foolproof
and tokenization of (traditional) banking comes with credible regulation. But forces in the current
political debate might interfere, e.g., the US GENIUS ACT seeks to establish a regulatory regime for
(payment) stablecoins with interoperability with the banking system (Cecchetti and Schoenholtz,
2025). Concerns may also arise about monetary sovereignty (e.g. USs-stablecoins or tokenized
deposits becoming popular as payment option in non-USs jurisdictions).
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Future More than Ever Worrisome

The analysis by Wim Boonstra helps considerably in understanding the origins
of money and the functioning of the monetary system. His, what I would call,
rational economic analysis of cryptos, stablecoins and CBDC is very insightful
and clearly helps in mastering the complexities involved. However, discussions are
ongoing, and other arguments and considerations could be brought to the table
leading to different assessments. Moreover, real world developments may not quite
fit the notion of ‘rational analysis’; opportunistic actions and suboptimal outcomes
cannot be excluded.

Other arguments and considerations could put CBDC in a more favorable light.
Some see commercial banks as too powerful and even destabilizing (e.g. pro-cyclical,
extending excess credit in the upswing). Pushing them out of the money creation
business (via CBDC issuance by central banks) could possibly mitigate this. Wim
Boonstra’s analysis allows for an evaluation as costs and benefits are involved. Others
see general available CBDC as making central banks (and hence the government)
too powerful. This is a very political argument, and goes very much in an ideological
direction. More in general, when it comes to these issues, politics seems to play an
increasingly important role.

What the future will bring is highly uncertain. We are in the middle of ongoing
developments without a real understanding of where all this will end. Few would
have believed that cryptos (including Bitcoins) would become ‘normalized’ to the
extent that they have, with well-known banks and brokers facilitating broad access to
these inventions. And the surge in stablecoins has been remarkable too. In the United
States and Europe (and elsewhere) they are increasingly becoming mainstream.”

Particularly among some U.S. policymakers and politicians, stablecoins (and
cryptos) are seen as something that needs to get a free hand, and be able to prosper
without much interference. Potential concerns are increasingly ignored. This might
be in part anti-central bank rhetoric, but that possibly makes it an even a bigger
concern. If Bigtech today (say, Amazon) can issue its own stablecoins and declare
them the main ‘currency’ on their platforms, effectively creating their own money,
what prevents them from not only being powerful from a commercial point of view
(todays main concern), but also from a financial sector point of view? Their money
operation would arguably become more powerful than banks have ever been. With
hundreds of millions, if not billions of clients, it would be too-big-to-fail, and the
stablecoins would effectively have to be guaranteed by the government if problems
would emerge.

7 Dart of the uncertainty is also the different purposes that stablecoins might serve, and/or impact that
they may have. It is at first sight reminiscent of money market mutual funds. Stablecoins could be a
vehicle to sell treasuries to the public (as treasuries are often collateral for them).



With new legislation in the United States that opens the door to ‘radical’ innovation
in cryptos and stablecoins, these concerns appear warranted. The political backlash
on the United States central bank (the Federal Reserve) does not help as this under-
mines its system-wide supervisory powers that might be more than ever needed. Of
course, it does not help prudent decision making that financial self-interest seems to
play an important role as well. It appears sometimes like a goldrush. Some people see
enormous possibilities for self-enrichment. Policy makers and politicians might not
be immune for this. Also, in Europe we see former government officials lobbying for
crypto-firms. Where money is, is power.

As Amsterdam Center for Corporate Finance, we hope that you enjoy reading this

contribution to the Topics in Corporate Finance Series, and that it may help foster the
public debate.

Arnoud W.A. Boot
Director ACCF

September 2025
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1 WHAT IS MONEY?

Money is the most universal and most efficient system of mutual trust ever devised

Y.N. Harari (2014)

1.1 INTRODUCTION'

This chapter is about money. It deals with topics such as the definition of money, its
economic functions, how it is measured and why money has value. It gives also a brief
overview of the development of money, from primitive money, via coins, notes and
bank accounts to cryptos.

Money is used to exchange value, but those who exchange value need to agree on
the value of something. In this chapter we explain how people came up with the con-
cept of money when exchanging value and how this evolved over time from goods like
salt, shells and pearls towards the digital numbers on a computer, telephone screen or
smartwatch today. Then we will discuss the use of money as a unit of account, and as a
store of wealth. We will see that many different kinds of money are possible, but that
money will only be used widely if it meets certain criteria. We will also share the basic
concepts of measuring money, the so-called monetary aggregates. This is important,
especially for policymakers, as money fulfils several functions which makes it essential
to know the exact composition of the money supply.

In daily life, almost everyone uses money. People pay bills, repay debts, take out a
loan or hoard wealth, using money. Moreover, for many people the word ‘money’ is
frequently used as synonym for wealth. We speak of a person having a lot of money
when they have a high income, or a large positive balance on their bank account,
own a lot of securities such as shares and bonds, or possess substantial amounts of
non-monetary assets, such as land or houses. For an economic analysis, however, it is
essential to be precise in the terms we use. Therefore, we start with a precise defini-
tion of money:

Money is an asset that is generally accepted within a certain community as a medium
of exchange, unit of account, and store of wealth.

1 The first two chapters are based on the textbook The basics of money and banking. From ancient coins
to credit and cryptos that Linda van Goor and I have published with the VU University Press in 2021.
The text has been updated and reduced to its essence. The input by Linda has been invaluable.
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This definition has five important elements. The first is the general ‘acceptance of
money’. People are prepared to accept money if they have full confidence that other
people do the same. If this confidence disappears, and, what was used as money is not
widely accepted anymore, the triplet of functions of money — medium of exchange,
unit of account, and store of wealth — is no longer being served, or at the very least
weakened.

The second element is ‘within a certain community’. The kwacha, for example, is a
widely accepted currency in Malawi, but if you want to buy yourself a loaf of bread in a
bakery in Sydney and try to pay with kwachas you will be disappointed. Outside Malawi,
the kwacha is not money. Neither is the Australian dollar likely to be widely accepted in
Malawi. But some currencies have a broader scope than their country of origin. If you try
to use euros or U.S. dollars when travelling through Africa, you can probably pay your
bills, although neither the euro nor the dollar has an official status in Africa.

The third, fourth and fifth elements of the definition of money refer to the three
functions that money fulfils: medium of exchange, unit of account and store of
wealth. These three functions will be the topic of the next paragraphs.

Observe that the definition of money is not based on the material the money is
made of (the so-called intrinsic value), see for example euro or U.S. dollar bank notes
that clearly have no intrinsic value. Money can be made of paper, metal, stones, shells
or just a digital entry in a computer system. As long as people have confidence in its
general acceptance, money can function.

It is also important to realize that the institution that issues the money has no
absolute importance. Some people hold the opinion that only money issued by the
central bank is ‘real’ money. This is a mistake. The use of money is several millennia
older than the first modern central bank.

1.2 MONEY AS A MEDIUM OF EXCHANGE

When people start to trade, they soon need an asset (a good) that is generally accepted
as a medium of exchange. Of course, those who exchange value need to agree on
the value of the products exchanged. Once people agree to express the value of all
tradeable products in one standard commodity, money is born.

But how did people come up with the concept of money? It is much too simple to
state that all money developed in reaction to an ever more complicated barter system.
In some societies, money was already present, but primarily in a mystical or religious
sense, such as the Yap-stones or rai. Here the economic functions were simply added
to something that people already had in high regard. But these huge stones were
probably not developed as a convenient payment instrument. In other societies it was
economic convenience that drove the introduction of money, such as cowrie shells.
These were already used as money thousands of years ago and traces of this can be
found until the early twentieth century. These shells were found in the shallower parts
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of the Indian Ocean and the South Pacific (Davies, 2016, p. 37). The further away
from the source, the scarcer the shells were and the greater their value. This reflects the
fact that the economic value of money, or in other words how much you can buy with
a certain amount of money, depends on its scarcity. How more abundant the amount
of money, the more money you need to buy goods or services. In other words: if the
ratio between the money supply and the available goods and services changes, the
price level will change as well. If the money supply increases much faster than the
quantity of goods and services, the price level will increase.?

Davies also describes how robust this standard was. It had happened repeatedly
that the cowrie shells were gradually pushed into the background by more modern
currencies, in order to regain their popularity in times of high inflation (i.e. when
‘modern’ money was losing its value).

The importance of the role of money as a medium of exchange can best be
explained by starting in a world without money. Suppose we do not have money. The
baker would have to promise the miller to give him bread for the flour. The bakery’s
clients would have to pay for the bread with food or services that the baker would
need (cheese, apples, diapers for his baby). This is what is called a barter economy; a
complicated economic system with huge transaction costs.

You have to find a counterparty that offers exactly the thing that you need and
who needs exactly what you have to offer. Economists call this a double coincidence
of wants’. Moreover, you will have to agree a ratio of volume and content that justifies
the value of what is traded.

Over time, of course, people tried to make life simpler by organizing markets.
Potential buyers and sellers could meet here, in the knowledge that the others would
be there as well. But it still was a cumbersome process of finding matching buyers
and sellers.?

See here the need for a medium of exchange. A third good that is generally accept-
ed as medium of exchange, would ease the matching part. Anything could then be
bought or sold against this good. Such third good, accepted by everyone in the com-
munity, we call money. It is a medium of exchange, or broader a medium of payment.
You can imagine that in principle this can be anything: from salt, shells, pearls, animal
skin, and tobacco, to gold and silver. Anything will do that makes the community
accept it as a means of payment. Key is that anyone has full confidence that the other
members of society do the same.

2 This is not a direct relationship, as the velocity of money (the speed of circulation) is also important.
Money that lays idle has no impact on the price level. The relationship between the money supply
and the price level is explained by Irving Fisher’s equation of exchange (MxV = PxT), in which
M is the money supply, V is the velocity, P is the average price level and T is the volume of all
transactions. See Fisher (1911) and chapter 9 of Boonstra & Van Goor (2021).

3 Barter is a very old activity and it is still present today. Davies (2016) gives an elaborate description
of barter, both traditional and modern, and its background.
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Observe that specialization and division of labor drives the need for exchange.
Somebody makes good A, another good B, and with exchange, barter or otherwise,
each can enjoy both goods. The more a community embraces specialization and
division of labor, the more there is to be traded and the more the use of money makes
sense. It may be even the other way around: the use of money facilitates specialization
that would not be possible without it. In communities with little division of labor,
people can manage without paying with money. That is, when everyone is doing
more or less the same thing and the community is pretty much self-sustaining, people
do not need to trade much, so means of payments are not important. Even nowadays
communities exist that do not use money but are organized along clear and simple
lines of labor division, such as the Nambikwara, deep in Brazil’s rainforest. But as
soon as you need something that is not available within such a small community, you
will need money as a means of payment.

We can put it more radically: an advanced and free society with a high degree of
specialization among its members cannot function properly without money. Econ-
omies that function without money are either poor subsistence societies, or highly
centralized like a command economy without freedom for its members (such as the
Incas), or both (the Khmer Rouge in Cambodia).

1.3 THE USE OF MONEY AS MEANS OF ACCOUNTING AND
STORING WEALTH

There are two other nice features about money: it can function as a unit of account (a
reference to calculate the value of goods and services), and it can function as a store
of wealth.

Let us again take this community without money, stuck with barter trade only.
The bakery and the miller, and the baker’s customers have to determine the exchange
rate against which they can barter: how much flour for how many loaves of bread?
When there are two goods, there is one exchange rate, with three goods there are
three exchange rates, with four goods there are six exchange rates and that goes on
exponentially.

As a rule, the number of exchange rates without the use of money is equal to 7(n-
1)/2. In this formula, 7 is equal to the number of tradeable goods and services. So
when a community produces 100 goods and services it wishes to exchange, they need
4,950 exchange rates. With 1,000 products, that is 499,500, etc. etc. In a large modern
supermarket one can easily find 10,000 different products. In a barter situation, this
would amount to almost 50,000,000 different exchange rates. This is unworkable,
which explains why barter systems have only a very limited number of tradeable
products.

A much easier way of approaching the trade of 1,000 goods is to express the value
of each and every good in terms of this one good that is accepted by all as the means
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of payment, and you need only 7-1 exchange rates: 999 “prices” instead of 499,500
exchange rates.

Money, when used as the reference for value, therefore functions as the unit of
account; and the exchange rate of this one good in money, is called “price”. You can
imagine that using money to set prices makes life a lot easier: for keeping accounts,
changing prices of goods or services, trading, estimating future income, etc.

As a consequence of the use of money for payments and prices, it is very help-
ful if wealth can be stored using the same medium. Between selling something and
buying something, the value of what is sold needs to be stored, until that value can
be exchanged for something you want to buy. People will only do so, if they expect
the money not to lose value in the meantime. This explains why not all goods can
function as a store of wealth. Lemons or oranges will start to perish very quickly and
are of absolutely no use as a store of wealth. Grain is much better, as it can be stored
for several years without decay, but its durability is still limited. Modern money is
durable over time. Note that not only money can be a store of wealth. Securities, gold
or property can fulfil the same role, although their value will usually be expressed
in money. What makes money unique is that it combines the role of medium of
exchange, unit of account and store of wealth.

Inflation, a structural increase in the price level, undermines the proper function-
ing of money.* However, it is remarkable to see how long people can insist on using
the same means as money, even after its value has decreased significantly. Even in
a very high-inflation environment, when money starts to dysfunction, people stick
to using it because barter trade is even worse. Only during extreme hyperinflation
can an economy fall back (partially) on barter. A famous (or infamous) example is
the hyperinflation in Germany, when the German mark’s value in gold in 1923 was
one-trillionth of its value in 1914 (Bresciani-Turroni, 1937, p. 440). In such a situation
people will try to switch to another medium of exchange, such as tobacco or a foreign
currency. In Germany, public employees in 1923 were even paid in potatoes. This pro-
cess is called currency-substitution, which could also be observed in Zimbabwe after
the hyperinflation of 2008. In 2019, the economy of Venezuela was collapsing under
hyperinflation, with serious human suffering. Hyperinflation may derail complete
societies. Sometimes people resort to barter. In any case, in times of hyperinflation
people will always try to get rid of their money as soon as possible because it has com-
pletely lost its ability to function as a store of value.

Not everyone is happy with the role of money as a store of wealth. Aristotle (384
— 322 BC), the famous Greek philosopher, feared that the use of money would lead
to an unhealthy pursuit of wealth. It is simply too easy to store wealth in money.
Therefore, he advocated finding a kind of ‘money’, that could be used as medium of

4 The concepts of price-stability and inflation are extensively explained in chapter 9A of Boonstra &
Van Goor (2021).
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exchange and unit of account, but not as a store of wealth. Silvio Gesell (1862-1930),
who invented stamp scrip, money that would lose value over time, took up this idea
much later (see Preparato & Eliot, 2004).

1.4 KINDS OF MONEY

Libraries are filled with books describing the kinds of money used throughout the
history of mankind. We will not go deeply into the development of money standards
over time. Interested readers can find a broad literature on monetary systems, see
Boonstra & Van Goor (2021, chapter 3); Davies (2016); and Galbraith (1975). Here
we will have a closer look at money itself.

Salt, metals, stones, shells, tobacco, even fabric has served as money. In the end,
across the globe, precious metals were preferred. Examples are gold, silver, tin and
copper, which are sought after because they can be stored easily, they do not deteri-
orate, or in other words they keep their value, they’re easily dividable, and you can
weigh and measure them easily. This preference for precious metals illustrates the first
feature that money should have before it is accepted as such: its appearance should
reveal information about value, and that appearance should be more or less constant.
Therefore, precious metals are useful for the payment of large sums of money. For
small amounts, cheaper metals and alloys were preferred.

However, smaller transactions in gold can easily involve only fractions of grams.
This brings us to a difficulty that is linked to the use of goods as money, namely an
information problem. When metals are used, the weight and composition have to be
determined repeatedly, which is cumbersome and makes the process susceptible to
fraud. The solution to this problem was to pour the metal into a standard mold with
a stamp on it. This saved a lot of information costs. This development was strongly
enforced by the introduction of mints. Initially, these mints were central places where
people could have their metals stamped in such a way, that it was clear which value
it represented, with a standard weight for a standard precious metal, confirmed by a
standard stamp. Note, that the government did not have to create its own money, but
could still open a mint, where people could bring gold or silver to have it minted for
a fee, into coins of a standard weight in a standard mold.

The government guaranteed the quality of the coins, but the actual size of the
money supply was still the outcome of market forces. People could bring their pre-
cious metal to the mint in order to coin it, or otherwise, they could decide to melt
coins and use the metal for other purposes. As said, the private sector and not the
government initially determined the size of the money supply. The government made
money out of the system because people had to pay a fee to cast their metals into
coins.

Money, of which the economic (or nominal) value is exclusively based on the
value of the material from which it is made (intrinsic value) is called full money. This
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BOX 1
The (Non-)Meaning of the Concept of Intrinsic Value

A central question that often recurs when discussing money is whether money should pos-
sess value of its own accord (intrinsic value) or whether it is sufficient to agree that it can be
exchanged for something of value?

Already in 1900, during the heyday of the gold standard, this question was answered
negatively by Simmel. In his opinion, it suffices if money can serve as a measure to express
the relative value of other goods and services. It does not need an intrinsic value to do this.
The concept of intrinsic value of money is by definition problematic. Only the relative value
between two different types of money, but based on the same material, can be assessed
objectively: the intrinsic value of a coin with 10 grams of gold is twice as high as that of a
coin with a gold weight of 5 grams. From this point of view, full-fledged money can play a
role mainly in connecting one fiduciary system with another.

But that is where the objective valuation ends. All money, including so-called full-fledged
money, by definition has fiduciary properties. Whether or not the money can be exchanged
for something useful is by definition subject to local customs. And ultimately the relation-
ship between money and the quantity of goods or services it can be used to buy, its econom-
ic value, depends necessarily on the relative quantities of the money in circulation and the
goods to be purchased, respectively.

Now this use of metals like gold and silver for coins didn’t last forever, as it appeared
very difficult to stamp coins of little value using metals that have a very high intrinsic value
themselves such as gold and silver. Also, the intrinsic (market value) value of the metal in
the coin can fluctuate over time. When the intrinsic value of the metal in the coin would rise,
coins would disappear from the money circulating in the community as it became profita-
ble to melt the coins down to sell the metal at a higher price. Or the authorities may find it
simply too expensive to produce such coins, and stop bringing them into circulation. This
is one of the reasons why several countries in the Eurozone have stopped issuing coins of 1
and 2 eurocents. Recently, Elon Musk, in its function of director of the U.S. Department of
Government Efficiency (DOGE), announced that he wants to stop the production of coins of
one-dollar cent, as its costs of production would by far exceed its economic value.

So, money does not need intrinsic value to function properly. In principle, anything can
serve as money, as along as everybody is prepared to accept it as such.

is in contrast to money whose economic value is higher than its intrinsic value. Such
money is called fiduciary money. Today, most money is fiduciary, as it comes in the
shape of coins, bank notes and the balance on your bank account.

Most textbooks on money assume that the first mint was in the sixth century B.C.
in Lydia, in present-day Turkey. However, it is likely that the Chinese had already
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used coins on a large scale much earlier. The first Chinese coins, which looked less
attractive than the later silver and gold coins, were based on iron. These early Chinese
‘coins’ were introduced in the course of the second millennium BC. Round iron
coins came not much later and were common in China around 1200 BC. There was
also talk of large-scale counterfeiting, because the coins were easy to copy. What's
special is that although the first rudimentary round coins were minted in China long
before they were minted in the West, the country then stopped for thousands of years
in a numismatic sense. There was no significant Chinese innovation in the field of
minting. For large transactions, the Chinese did use precious metals, but this was
conducted in the traditional way of weighing the quantities of precious metals. It was
not until 1890 that China made its first precious metal (silver) based coin (Davies,

2016, p. 59).

A currency created by the government to provide services to the public is a wonderful
institution, especially if it succeeds in putting into circulation coins that cannot
easily be counterfeited by fraudsters. But even such a coin cannot prevent the
government itself from tampering with money. The government has the power to
reduce the precious metal content of a previously full-fledged gold or silver coin,
without changing its face value. In this case, the public authorities will be able to
collect seigniorage because the production costs of the new coins are lower than their
economic value.’ This allows the government to put more money into circulation
with a certain amount of available gold. It can therefore use less gold to pay soldiers
or civil servants, pay off loans or buy other things. Often acceptance of the ‘impaired’
money is enforced by giving it the status of legal tender allowing legal enforcement
of acceptance. In ancient Persia, the death penalty was even pronounced in 1294
for people who were refusing impaired (paper) money (Davies, 2016, p.188). If the
government continues to produce impaired money in such a way that the money
supply increases faster than the flow of goods and services, at some point inflation
may occur. Governments in need of money have made regularly done so over the
centuries.®

Money whose intrinsic value is less than its nominal value is, as already men-
tioned, referred to as fiduciary money. Its relative value is determined by the sign it
bears, not by the metal content. This is in contrast to full-fledged, so-called standard
coins, the value of which is entirely determined by the amount of precious metal.

Initially, the acceptance of fiduciary tokens was partly due to the fact that they
could always be exchanged at the central bank for fully-fledged standard tokens.

The concept of seigniorage is explained in chapter 2.

The professional literature is full of examples of this. See for example Keynes (1924, Ch. 2), Reinhart
& Rogoff (2009, Ch. 11), or Hayek (1978). Reinhart & Rogoff give an overview of the shocking
extent to which European coins were eroded in this way between the thirteenth and nineteenth
centuries (2009, tables 11.1 and 11.2).

A\
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Today, all coins used in the course of trade are fiduciary. The same applies to paper
money to an even greater extent. This too was initially covered by ‘something valu-
able’, such as gold or silver in the vault of the issuing bank, against which the paper
money could be exchanged.

1.5 FROM COINS TO BILLS

Once members of a community accepted money in the form of coins with a lower
intrinsic value than their nominal value, this led to another innovation: bills. In the
past in particular merchants, who had to deal with heavy loads of coins in between
trades, would rather have their coins stored by either a mint, a gold-smith or a cashier.
They would get a proof in return, a receipt, saying how much gold-silver-copper-you
name-it was stored in the mint’s or goldsmith’s or cashier’s vault on their behalf. When
they needed the coins, the merchants would pick them up. The merchant receiving
the contract would count on receiving the value in coins in return. Whether he really
could count on getting the value in coins back, depended on the trustworthiness of
the agent keeping it for him, which was not necessarily a given. A mint could, for
example, be exploited by a ruler desperately needing money and using some of the
stored money in the vaults of his mint. King Charles 1 of England even laid claim
to all the gold stored in his vaults, in 1628 and again in 1640.”7 Merchants in London
then turned to the goldsmiths, whose reputation would determine their success as
keepers of money. Meanwhile, merchants started using these signed contracts of
money-stored-elsewhere as money itself! This was confirmed by the innovation of
promesses, promises on paper saying, “I promise to pay to ... or bearer”. Thus the
promesse became an “IOU”, indicating that the goldsmith would owe X value in gold
to the person showing him the bill. Note that in Europe one of the most important
innovations in payments, the banknote, was a private sector invention that was for a
large part driven by the loss of confidence in the English King, who abused his power
over the mint.

1.6 FROM COINS AND BILLS TO CREDITS AND FIAT MONEY

These bills, or promises, initially were not fiduciary money, as the promises issued
by the goldsmith were 100% covered by the value in the vault, full-reserved” as it is
called today. Soon, however, the goldsmiths realized that merchants would not come
and claim their value on a daily basis. Value was in the vault waiting to be picked

7 Many older sources note that King Charles I confiscated this money. According to Davies (2016, pp.
249-250), however, these so-called forced creditors were ultimately repaid in full.
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up, but nobody came collect it! This is when they started writing more promises
than were actually covered by the gold or other value in their vaults, and they could
grant credit, which meant more people could benefit from the value in their vaults.
They started to move from full-reserved banking, meaning that all promises were fully
covered by genuinely valuable stuff like gold or silver, to fractional reserve banking, in
which the promises were only partly covered by value in the vaults. We will discuss
this in greater detail in chapter 2, when we take a closer look at money creation. As
stated, a signed promise was called promesse, a word used in many languages to refer
to a pledge, commitment, or legally binding agreement to pay. Credit was granted
in the form of both gold and paper bills. Goldsmiths became banks. The word bank
actually dates back to 12th century Italian money-traders, sitting behind a bancum
(table), who stored money for merchants, i.e. accepted and kept deposits, and granted
credits to merchants, following a similar mechanism.

BOX 2
Paper Money: Who Was First?

Above, we described how in England during the seventeenth century, promesses gradually
developed into modern banknotes. However, in 1661, Sweden was the first European coun-
try to introduce modern banknotes (Kindleberger, 1993). The background to this was that
the monetary reserves of Sweden consisted of copper. Swedish coins were also made of
copper, making them very heavy and cumbersome to use. Therefore, the decision to switch
to banknotes in the shape of ‘copper-notes’ was expedient.

But even the Swedes were not the first to issue banknotes, globally. Davies (2016, p.
186) describes how paper money was used in China for centuries before Europe became
acquainted with it. He refers to an experiment with money based on animal skins, 118 years
before the beginning of our era. Paper money was introduced in China in the early ninth cen-
tury A.D. in response to a shortage of precious metals. In both the eleventh and twelfth cen-
turies A.D., China experienced severe periods of hyperinflation, partly because the amount
of paper money in circulation rapidly increased in size. The Mongols adopted the Chinese
idea of paper money and thus it also became known in the West. Marco Polo was the
first to describe the ‘alchemy of paper money’ in Mongolia (Travels, chapter 18, quoted in
Davies (2016). Eventually, after several periods of hyperinflation, paper money disappeared
from circulation in China in the fifteenth century, a few centuries before it began to spread
throughout Europe.

10
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Now, if coins and bills are declared real by something like a government decree, and as
such are trusted by the people to be real, they are forms of fiat money. The Latin word
“fiat” translates more or less as “so shall it be”. In order for fiat money to be accepted,
people need to believe that the nominal value can indeed be used in trade, or that
the amount on the bank note can actually be picked up at the bank that made that
promise. The government wants to control this trust. The production of fiat money,
which by definition has lower production costs than its economic value, can be a
highly profitable business for the issuer, who can earn so-called seigniorage if they are
the first to spend the new money.? Therefore, governments have a vested interest in
establishing a monopoly on the production of fiat money. To ensure acceptance of fiat
money, they introduced the concept of legal tender, meaning that the acceptance of
money could be enforced by legal means. Throughout the ages, the production of fiat
money was a major source of government income. In this context it is not surprising
that forgery was usually severely.

In some countries, the word fiat was replaced with charta. Charta refers to the
certificate with which a ruler would grant a license to a mint to produce coins for a
certain geographical area. Fiat money needed to be carried around, which made it
vulnerable to theft, so merchants kept looking for better alternatives. The other form
of money is giro money, which in Europe also dates back to 12th century Italian bank-
ers or cashiers. Merchants would deposit their money with the banker, and would
authorize the cashier to transfer an amount from one account to another, within the
group or circle - the “giro”. They could even assign this task by means of a cheque,
instead of in person. As with the goldsmiths and the mints, not every banker or cash-
ier could be trusted. The temptation to grant more credit than was justified by the
amount of stored value led several of them into bankruptcy.®

This brings us to the final feature that money should have before it can be accept-
ed as a means of payment by a community: the reputation of whoever is issuing it
must be beyond dispute. If the government formally trusts the bank managing the
accounts, the giro money is also fiat money, even when it does not have the status of
‘legal tender’.

Giro money (nowadays usually known as cash on deposit or checking deposits)
can only be used as such, if someone orders the bank to transfer it to somebody else’s
bank account. In the past, this could be done by writing a cheque to a bank, which
authorizes the bank to transfer an amount to a specified account. Today, you can also
use a credit card, to ask the credit company for a loan that pays for your purchase;

8 The concept of seigniorage is discussed in more detail in chapter 2. There we will see that governments
and central banks can earn seigniorage on the money they create, but commercial banks cannot.

9 In modern banking, this temptation is still observed, when banks grant to many loans such that
they do not have enough equity to deal with potential losses (on their lending). It is the degree of
liquidity between the assets and liabilities that makes a bank vulnerable to runs. So when people
speak about fractional reserve banking, they usually mean fractional liquidity reserve banking.

n
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later you will have to pay back the loan to the credit card company from your bank
account.” Alternatively, you can use your debit card, which is directly linked to your
bank account to order the bank to pay the shop where you made a purchase. You can
use a payment app on your phone or wristwatch, which similarly authorizes the bank
to transfer money from your account to somebody else’s account. It is important
to realize that these cards or alternative techniques are not money in itself, but are
instruments of payment. You will find them neither in the definition of monetary
aggregates, nor in monetary statistics. Your bank account appears in the statistics. If
you lose your debit card, for example, you lose access to your bank account. This is
annoying, but no more than that (on condition that you did not write your pin-code
on the back of your card). If you lose a wallet with banknotes, you've become poorer
because you have lost actual money.

1.7 FIAT MONEY VERSUS OTHER FIDUCIARY MONEY

As explained above, fiduciary money is money that is trusted by all (or at least by the
overwhelming majority of the) members within a community as a means of payment
(giro money). It consists of notes and coins, usually legal tender, but also balances on
a bank account that represent a promise that is believed by this community. Notes
and coins are currency, also called cash.”™ The intrinsic value of the notes or coins
is much lower than the nominal value stated on the currency, which in practice is
not a problem. Fiduciary money is durable, divisible, portable and uniform, making
it perfect to function as money. Giro money (deposit money, paperless money) is
money in a bank account (your ‘current account’, or ‘checking deposit’) which can
be transferred to other bank accounts or, if you prefer cash, turned into banknotes at
any ATM. This also means that the amount in your savings account, which is not a
demand deposit, is in itself not money in this narrow definition, as it is not directly
transferable to someone else’s account. However, as you can convert it into money
very quickly by transferring it from your savings account to your current account,
it is known as near money. We will come back to this below, when we discuss how
amounts of money are measured (‘monetary aggregates).

Only a relatively small part of fiduciary money is fiat money, which is money that
is formally recognized — certified — by the government as a means of payment. How-
ever, in many countries, giro money (money on your bank account) has, in practice,

10 In chapter 2 we will explain that taking a loan from a (commercial) bank automatically changes the
money supply.

11 In German it is officially called ‘Bargeld’, in French ‘argent liquide’, in Italian ‘denaro contante’, in
Croatian ‘gotovina’ in Spanish ‘dinero en efectivo’, in Polish gotéwka and in Dutch it is ‘contant
geld’. But all over the world people understand what ‘cash’ means. Its origin is probably in the word
Kasu from the Tamil language, making it the best-known word ever that originated from Sri Lanka.

12
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the same status as coins and notes, although it usually does not have the status of
legal tender. Moreover, this does not exclude communities from creating their own
fiduciary money, separately from the government. You can go and create your own
money (‘currency’) within a community defined by yourself and your peers, as long as
the members of this community trust its value, and if it is durable, divisible, portable
and uniform. There are many examples of this kind of money, used in Local Exchange
and Trade Systems (LETS)."

You can buy and sell dollars, pounds, yen or euros on a daily basis. We speak of a
convertible currency when it can be freely changed into another currency. Although
a pound sterling is not money in the strict sense in the eurozone, it can easily be
exchanged for euros.” The price of foreign money is called the exchange rate. Con-
vertibility is only possible when the governments of the respective countries trust each
other’s way of regulating money. Convertibility blurs the borders between monetary
areas. If countries do not trust each other’s methods, or if governments fear the out-
flow of too much money abroad, the currency is non-convertible and you can use
it only within the region or country that accepts it as such. This was the case when
Europe was divided into east and west by the Iron Curtain. The currencies used in
the countries east of that border were not convertible into the currencies used in the
west.'

So even fiat money is not accepted everywhere. It is only accepted as means of pay-
ment in the country, region or jurisdiction, for which the “fiat” was formally given.
This, of course, didn’t stop many people on both sides of the Iron Curtain at the time
from using each other’s currencies, at a mutually agreed exchange rate.

1.8 MONEY AND MYTHS
Economists tend to emphasize the economic functions of money, as described above.

But money is surrounded by a lot of misunderstanding and even myth. Let’s briefly
discuss a few.

12 Globally, there are thousands of such systems. We will not dwell on them in this book. See Boonstra
& Van Goor (2021), chapter 10A, for more thorough discussion of this topic.

13 If you try to pay with a dollar, pound or a yen in a shop within the eurozone, your money will
probably be refused or only accepted at a substantial discount. However, certainly in urban areas
there are many currency exchange offices where you can change your banknotes into euro. The best
way to pay is by using your debit or credit card. The bank will change the euro amount into your
home currency when debiting your bank account.

14 In fact, these currencies were not even convertible between Eastern European countries themselves.
Their cross-border trade was conducted in barter form or, ironically, in U.S. dollars. But even within
Western Europe it took several decades after World War II before full convertibility between all
currencies was restored.
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Money Is the Root of All Evil and Will Ultimately Disappear

Some see money as the root of all evil. We said it before, an economically advanced
society in combination with a high degree of economic freedom is simply not possible
without the use of money. Those who advocate a money-free society implicitly call for
a much less complex economy with limited economic freedom.

Others have stated that the use of money is strongly intertwined with capitalism
and that it will ultimately disappear when communism and its central planning will
prevail in the end. These voices have been silenced after the demise of the Soviet
Union.

The use of money is older than any existing society and over the centuries it has
only increased (Davies, 2016). Like it or not, money is here to stay.

An Important Function of Money Is to Promote National Unity

Most modern monetary systems are organized around national political entities. The
euro, for example, is the common currency of twenty European countries and is
therefore a major exception. But a national currency is often a source of national
pride. An extreme example was the German mark, which strength for decades was
synonymous with a strong increase in affluence. In general, people like ‘their own’
money best, until it falls into disgrace through hyperinflation of course.

Figure 1: Chinese Banknote
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Figure 2: Hyperinflation Money from Zimbabwe

Politicians always have used their country’s currency to strengthen national feelings.
The faces of sovereigns or national heroes are stamped on coins and banknotes. National
symbols, that illustrate unity, strength and an impressive history, traditionally appear
on banknotes as well. When a new state is born, one of the first acts of its political
leaders usually is the introduction of a new currency, with beautiful banknotes.
However, there are exceptions to this rule, such as Montenegro that quickly adapted
the euro as its national currency, without the consent of the European Central Bank.

Although there is nothing wrong with the use of money to enhance national (or
European) feelings, you should understand that this is not an essential function of
money. National sentiment can also be boosted by the national flag or the national
soccer team. And almost anything can function as money, as long as it is generally
accepted. And if it is not accepted, the design does not change a thing. This can be
illustrated by this beautiful bank note from Zimbabwe. Despite its beauty it was
worthless. It had less value than toilet paper and no one was prepared to accept it
voluntarily or use it as a store of value.

Money Does Not Make One Happy

According to the old saying, money does not make you happy. This statement is a
good example of the confusion of the concept of ‘money’ with wealth and income.
Nevertheless, it remains an interesting question whether or not material riches make
one happy. The answer to this question is complex and ambiguous and deserves much
more attention than we can give in the limited space of this publication. Interested
readers are advised to study the work of ‘happiness economists’ such as Richard Layard

15



Wim Boonstra

(2011) or Skidelsky and Skidelsky (2012). We limit ourselves to two observations.
First, empirical research confirms a positive relationship between wealth/income and
happiness, especially when one climbs the first steps of the income ladder, out of
poverty. As long as increasing wealth helps to reduce daily worries about basic needs,
such as food, housing, health and education, it increases happiness. However - and this
is the second observation - once one has reached a comfortable living standard other
factors become more important. Layard describes how happiness is also influenced
by relative wealth, and not merely absolute wealth. A relatively rich man in a poor
country is probably happier than a relatively poor man in a rich country, even when
the latter is richer in absolute terms than the former.

However, many people hold the ambition to be better off than their neighbors, or
‘keep up with the Joneses’. This urge drives whole societies forward and makes them
richer and richer, although not happier. One reason is that not everything that has
value is for sale (Sandel, 2012). Friendship, care, love are highly valued, but are not
for sale and therefore cannot be bought. Sometimes proxies are available, but to find
the real thing you have to invest non-monetary input, such as real friendship and
love, yourself. It was this notion that made the Beatles® sing: 7 don’t care too much for
money, money can’t buy me love. This in sharp contrast to earlier in their career, when
the same, but much poorer Beatles sang: Your love gives me such a thrill, bur all your
love can’t pay my bills. Just give me money, that’s what I want. A very successful career
and many millions of pounds Sterling later, they had found out that not everything
is for sale.

Money Stinks

Most people know the expression pecunia non olet, which is Latin for ‘money does not
stink’. The origins of this expression date back to Roman emperor Vespasianus (AD 69
—79) who had decided to tax the use of public latrines. When his son, Titus, accused
him of making money from such a smelly business, this was his reply. Indeed, money
in itself usually does not stink. But in the same way as the use of money facilitates
transactions and helps the economy to prosper, it also is very helpful in facilitating
shady or illegal transactions. In particular money species that leave no traces, such as
cash or certain cryptocurrencies like bitcoin, are highly popular in criminal circuits.
Money does not stink, but the use of it unavoidably facilitates smelly business just as
well as the legal economy.

15 The Beatles were an extremely popular pop group from the 1960s.
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1.9 MEASURING MONEY

Economists like to measure things. By measuring, trying to find correlations and
causalities and using this information to build models, they can analyze the economy,
advise the government on certain policies and try to forecast the economic future.
However, this all begins with sound definitions and precise measurement. In this
respect, money is no different.

We already discussed how in daily language the word ‘money’ is used in many
different ways. But even if we stick closely to our definition of money stated in the
beginning of this chapter, it is still not easy to define money in a way we can measure
it. Of course, we can count the outstanding amount of coins and banknotes in a cer-
tain country, but some countries hardly use them anymore, while in other countries
they account for the lion’s share of the money supply. In the Netherlands, for exam-
ple, savings deposits can be transferred to a checking account in a couple of seconds,
while in countries like Germany a large chunk of private savings are held in term
deposits with maturities up to ten years. How do we deal with such ‘near monies’
when measuring the money supply? Finally, some kinds of money have a different
role to play than others. As we will see in chapter 2, money issued by the central
bank has a large impact on the liquidity of banks, but relatively little influence on the
amount of money in circulation. How to deal with this?

The answer to this problem lies with the introduction of a standardized series of
precisely defined so-called monetary aggregates. This standardization makes it possi-
ble to compare monetary developments between countries. And thanks to the precise
definitions it is possible to analyze how changes in a monetary aggregate affect the
economy.

We will briefly introduce the monetary aggregates as defined by the European
Central Bank (see www.ecb.europa.eu/stats/money/aggregates/).

The most important aggregates are the following:
Mo: Base Money (The Monetary Base; High-Powered Money)

The monetary base or Mo (pronounced M-zero) consists of liabilities of the central
bank, i.e. contracts that say that the central bank owes you a certain amount of value.
Its first component is the volume of all issued banknotes and coins.’ This includes
the banknotes held in the vaults of the banks. The second, and in most countries
much larger component of Mo is formed by the liquidity reserves that commercial

16 In many countries, coins are not issued by the central bank but by the national mint, part of the
government. Therefore, they are not a liability of the central bank. However, the value of coins in
circulation is very limited. Therefore, we omit them from consideration.
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banks hold at the central bank. The size of these reserves plays an important role in
their money-creating capacity, as we will see in chapter 2, which explains why Mo is
also called ‘high-powered money’. Note that the money in the bank accounts of the
non-monetary private sector is not a part of Mo. They are included in M (see below).

Not all liabilities of the central bank are part of Mo. In many countries, the
government often also holds an account with the central bank. The money in this
account is not a part of Mo but, as we will see in chapter 2, is nevertheless important
for the monetary conditions in a country. When a central bank issues bonds, these
are not a part of Mo either."”

M1: Narrow Money

M is the most liquid measure of money, comprising currency (cash: banknotes and
coins) in circulation and overnight deposits (the balances people hold at their bank,
checking accounts, current accounts, bank accounts). Note that the amount of cash
in the vaults of the banks is not ‘in circulation’ and is therefore not a part of M1. Also
note that ‘cash in circulation’ is the only overlap between M1 and Mo.

M2: Intermediate Money

The M2 aggregate consists of M1, plus so-called ‘secondary liquidities” such as savings
deposits with an agreed maturity of up to two years and deposits redeemable at notice
of up to three months. This definition includes savings that are highly liquid and can
be converted into M1 (bank accounts) at very short notice and without any price
risks.

M3: Broad Money

M3 (broad money) includes M2 plus repurchase agreements, money market fund
(MMEF) shares/units, and debt securities with a maturity of up to two years issued by
monetary financial institutions (MFIs), such as banks.® These instruments can also
easily be converted into M1, but are less liquid than the savings accounts that are
part of M2. Note that savings account with a maturity longer than two years are not
part of M2 and M3, but they will enter these aggregates as their maturities gradually
shorten over time.

17 See Boonstra & Van Geffen (2022).

18 A repo, or repurchase agreement, is a contract with which securities are sold for a fixed period, and
at the end of this period, the transaction is reversed at a price that was agreed upon at the time of the
initial transaction.
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Note that Mo is a very different aggregate than the other three mentioned here.
All components of Mo are liabilities of the central bank, while apart from cash in
circulation all components of M1 and M2 and most of M3 are liabilities of commercial

banks.

1.10 WRAP-UP

We have highlighted why the use of money reduces the transaction costs of trade. The
use of money is essential for a modern economy with a high degree of specialization
and economic freedom. Specialization leads to trade, and for that money is important.
In a historic perspective, clarity has been provided on how mints, goldsmiths and
cashiers evolved into bankers, with fiat money at the core. Crucial features of money
were discussed, and we described how money is measured (via the introduction of
a standardized series of so-called monetary aggregates). How money is created is
discussed next.






2 MONEY CREATION

How does money come into circulation and how does it disappear again?

“When the uninitiated first learn that the number of dollars which note holders and
depositors have the right to draw out of a bank exceeds the number of dollars in the
bank, they are apt to jump to the conclusion that there is nothing behind the notes or
deposit liabilities.”

“Yet behind all these obligations there is always, in the case of a solvent bank, full
value; if not actual dollars, at any rate dollars worth of property.”

Irving Fisher (1911)

“...(a) bank coins specific liabilities into generally acceptable liabilities...”
Milton Friedman (1956)

‘A Government can live for a long time, even the German Government or the Russian
Government, by printing paper money.”
John Maynard Keynes (1924)

2.1 INTRODUCTION

In the previous chapter, we discussed what money is and what it does. We already
gave a brief description of how primitive kinds of money and coinage are brought into
circulation. At this point we explain how money (including paperless bank deposits)
appears in a modern economy and also disappears. We focus in detail on the influence
of government, the central bank, the private banks and international conditions on the
various monetary aggregates.” The subject will now gradually become more complex.
We shall see that it is chiefly private banks that play an important role in both the
volume and composition, as well as the allocation of paperless money. It will also
become clear that money creation and destruction are a product of the interaction

19 'The terms ‘banks’, ‘private banks’, *general banks’, ’commercial banks’ and ’regular banks’ are used
interchangeably. The important thing for the reader to realize is that these terms do 7o refer to the
central bank.
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between banks and their clients. Ultimately, the visible results of all these interactions
are expressed on the balance sheets of the banking sector. For this reason, one often
hears the assertion that ‘banks create money’. This is only partly true, because it can
equally be stated that the banks’ clients create money. Without a counterparty, a bank
is not able to create money. Thus, as we will see, banks do not create money out of
‘thin air’..

This chapter is mainly concerned with the supply side of the money creation pro-
cess, in which the actions of private banks are central. The reader should bear in mind
that a bank can only extend credit if demand for credit exists. Moreover, the behavior
of the central bank and the government, and the influence of international conditions
are of great importance. We will also briefly discuss the money multiplier model. This
is a commonly used, simple model that affords insight into the relationship between
the monetary base, the balance sheet ratios of a money creating bank and the money
supply. That said, this model is deficient in several respects. We will take a close look
at these inadequacies.

In this chapter, we dwell at length on the technique of money creation, by looking
at balance sheet changes while also examining the underlying economic processes. By
the end of the chapter, the reader will understand how paperless money comes into
circulation in the bank giro system, how it disappears, and which parties play a role
in this process.

2.2 FROM METAL TO PAPER

Chapter 1 contained a brief description of how the money system developed from
primitive forms of money to coinage. Over time, coins were overtaken by paper money,
which in turn later lost ground to paperless cash deposits (bank accounts).>® Initially,
paper money was still frequently brought into circulation by market participants.
The first paper money issued by ‘banks’ represented a claim on ‘real’ money, such as
silver or gold coins. It was issued by goldsmiths or bankers as proof that there was
precious metal in the vault. Thus, paper money was created by virtue of substitution
as is shown in Figure 3. Here, precious metal with a corresponding value of 1,000
euro is deposited with bankers and the owner receives paper money (banknotes) of
the same amount.

20 Incidentally, a money system does not necessarily always develop directly from a primitive system,
via a metal system, then a paper system, to a cashless system. In some countries, such as Polynesia,
money existed in virtual form from the start. In other civilizations, for example in Egypt, a credit
system based on grain existed for centuries before money was used (Davies, 2016; Visser, 2009).
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Figure 3: Creating Paper Money by Substitution

ASSETS BANK LIABILITIES

Precious metal in the vault + 1,000 Banknotes issued + 1,000

Note that these transactions do not change the amount of money in circulation. The
paper money brought into circulation is offset by the silver and gold coins that have
been removed from circulation. This is known as formal, but not material money
creation. The new paper money is 100% covered by precious metal as collateral.
However, the composition of the money supply has changed. Over time, these
banknotes were increasingly used as a means of payment, without the precious metal
that covered it being withdrawn from the bank. As a result, innovative minds found
ways to bring increasing amounts of paper money into circulation, for example
by extending credit. When this happens, the asset side of the bank’s balance sheet
increases by the amount of the loan given, while the liabilities side increases by the
amount of banknotes outstanding (see Figure 4 for the effect of a 10,000 euro loan).
This is known as creating money by mutual debt acceptance. The new loan constitutes
the client’s debt to the bank; but the money brought into circulation is the bank’s
liability to its clients.”

Figure 4: Creating Paper Money by Mutual Debt Acceptance

ASSETS BANK LIABILITIES

Loans + 10,000 Banknotes issued + 10,000

As the result of this transaction the money supply increases. There is more paper
money in circulation, without other money having been removed from circulation.
Once paper money has been issued and circulates within the economy, it no longer

21 Note that this transaction could equally be called a mutual asset creation. The bank receives an asset
(the claim against the debtor), while the debtor in turn also obtains a claim against the bank (the
amount of money borrowed that is added to the debtor’s bank account).
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has any influence on the balance sheet of the issuing bank. The money remains in
circulation but generally is not returned to the bank. Only when a client appears
at the bank to exchange paper money for precious metal does this influence the
bank’s balance sheet: the outstanding amount of paper money decreases, as do the
cash reserves (in this case the amount of precious metal). In this way, a bank can
be tempted to grow its lending or purchase income earning assets (such as shares or
bonds) against the issuance of increasing amounts of paper money. This can work for
a long time, but if a bank issues too much paper money, uncertainty can arise as to
whether the bank has enough precious metal in reserve to satisfy demand if a large
number of clients want to exchange their paper money for precious metal. If this
uncertainty takes hold, it can lead to a bank run,** and the bank could collapse. This
is an example of liquidity risk.

Figure 5: The Bank’s Balance Sheet after Substitution and

Mutual Debt Acceptance
ASSETS BANK LIABILITIES
Precious metal in the vault 1,000 Banknotes issued 11,000
Loans 10,000
Total assets (balance sheet total) 11,000 Balance sheet total 11,000

Figure 5 shows the balance sheet of this bank after the two transactions described
above. Note that the (liquidity) reserve ratio of the issued banknotes expressed as the
amount of precious metal in the safe as a percentage of the quantity of banknotes
issued, still amounted to 100% after the first transaction (‘substitution’). However,
extending credit and the ensuing additional issuing of paper money pushes this
(liquidity) reserve ratio down to just over 9%.

It is important to understand that we are concerned here with the amount of
liquidity that the bank holds as collateral for the paper money issued. This is the
so-called liquidity ratio. One often hears that money brought into circulation by
commercial banks is not fully covered, and that banks create money "out of thin air’.
These assertions are incorrect. A bank’s liabilities, which include the money it issues,
are balanced out by the bank’s assets. Assuming that the bank is not acting fraudulent-

22 See for examples: https://en.wikipedia.org/wiki/List_of_bank_runs.
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ly, i.e., by simply printing money and using this money to pay for the bankers’ private
expenditure, new money is only issued if it is offset by the purchase of assets, such as
credit. Therefore, all of a bank’s liabilities are in principle fully covered by its assets.
The main difference is that a bank’s assets are generally less liquid than its liabilities
(and of course there might be credit risk). The money issued, which is clearly highly
liquid, is offset by relatively fewer liquid assets. Most bank assets have a lower degree
of liquidity. Nonetheless, the new money issued by a regular bank is fully covered.
This system is known in the literature as fractional reserve banking. This term is rather
misleading; it would be more accurate to speak of fractional liquidity reserve banking,
which would reduce the level of misunderstanding in the debate considerably.

A bank may also bring paper money into circulation by purchasing valuable
income earning assets. This is known as money creation via transformation. The temp-
tation to do so can prove too great, which can lead to a further decline in the liquidity
ratio. Moreover, there have indeed been cases, as alluded to above, of imprudent
or even utterly fraudulent bankers issuing fresh paper money for their own use. In
these cases, the paper money issued is no longer fully covered by assets. Yet this can
go undetected for a long time. The paradox of paper money is that so long as people
are confident that the money is covered by valuable assets and/or will be excepted by
the rest of society, they feel no urgency to exchange it for ‘real’ money, such as gold
coins. Paper money is much more convenient than coinage. However, once a bank’s
reputation comes into question, clients will be quick to demand ‘real’ money from
the issuing bank in exchange for the paper money.

Figure 6: Banknote Issued by a Private Bank
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From the onset, governments have tried to regulate how private banks issue paper
money by imposing requirements for their liquidity reserves. Galbraith (1975) describes
how around 1830 in the United States (in Michigan), government-employed ofhicials
had to check whether the banks were complying with liquidity requirements. At the
time, these were set at 30%, which meant that the banks had to hold a minimum
of 30% of the value of the paper money issued in the form of precious metal in the
vault. After a long trip, visiting hundreds of banks, the inspectors concluded that by
far the most banks held enough liquidity reserves to cover their issued banknotes.
What the inspectors did not know was that the banks constantly shared their precious
metal deposits (sometimes supplemented with a combination of painted lead and
glass shards - the latter to simulate a clinking sound). The banks did this in advance
of the pre-announced visit by the inspectors, who thus continually inspected the same
‘gold reserves’ (Galbraith, 1975, pp. 96-97). However, as long as confidence prevailed,
the paper money continued to circulate, no gold was demanded from the banks, and
the system could function reasonably well. This was despite the fact that many banks
actually had virtually no precious metal on deposit. Galbraith cites the example of
a bank in Michigan which at one point held only $ 86.48 worth of liquid reserves
as provision for an outstanding amount of $ 500,000 in cash, i.e. a liquidity ratio of
o.o17. He describes this as ‘modest backing”.

Today, banknotes are usually issued by central banks. This, however, is a rather
recent development. In 1880 the UK counted no less than 180 private banks that
issued their own banknotes. The Bank of England was by far the largest issuer of
banknotes, but certainly not the only one. This situation was extreme, but the pres-

BOX 3
The Shifting Perception of ‘Real’ Money

The perception of ‘real’ money has changed radically over time. In the early days of modern
paper money, the banknotes were covered by ‘real’ money in the form of gold or another
precious metal, or full value coin that was supposed to be deposited in the bank’s safe. Over
time, however, paper money became increasingly dominant.

When towards the end of the 19th century paperless money (bank deposits) in the
bank giro system gained increasingly in importance, the question arose as to whether bank
deposits were adequately covered by ‘real’ money, in the form of banknotes issued by the
government (Fisher, 1935). Currently, virtually all bank transactions are conducted in paper-
less form, electronically, and wealth is also held in paperless form. Nowadays, the relevant
question is mainly whether the paperless money in circulation is adequately covered by ‘real’
reserves in the form of liquidity reserves held by the private banks with the central bank.

26



The Evolution of Money

ence of more note-issuing banks in a country was certainly not uncommon. Be aware
that modern central banks, usually part of the government complex, with a monop-
oly of the issue of banknotes are a relatively recent development.

Although formally the money printed represents a liability of the central bank that
can be exchanged for something of value, such as precious metal, in practice this is
an empty promise. It is a long time since banknotes have been exchangeable for gold
or silver. If someone wants to exchange banknotes with the central bank, they will
simply be given other banknotes in return.

Issuing new paper money can be attractive to whoever is the first to bring the
money into circulation in order to finance spending (the issuer). Today, this is cur-
rently almost always the government (including the central bank).> It is attractive
because the production costs of creating paper money are far lower than the value of
the money in the economy. Assuming that the government itself is allowed to spend
the money issued, it can benefit entirely from this difference in cost - the money
creation profit or seigniorage. Consequently, there is always a temptation to just keep
printing more money. If this runs out of hand, a country may end up in a hyperin-
flation. Most, if not all periods of hyperinflation can be traced back to governments
misusing their monopoly on the production of money. Well-known examples from
history are hyperinflation in Germany (1923) and Hungary (1946), and more recently
in Zimbabwe (2008) and Venezuela (2018). See Boonstra & Van Goor (2021, chapter
9A) or Brescioni (1937) for a description of the causes and dramatic consequences of
hyperinflation.

2.3 THE CREATION OF PAPERLESS MONEY

In modern economies most of the money exists in paperless form in bank deposits,
although there are considerable differences between countries (Rogoff, 2016; ECB,
2024). In some countries, with Sweden, Finland and The Netherlands leading the
way, the use of notes and coins (cash) is declining rapidly; in other countries, cash
still plays an important role. Within the eurozone, there are large differences between
countries in this respect (see Figure 7).

23 On occasion, private banks still issue banknotes (see Figure 6 for an illustration). This occurs chiefly
in the United Kingdom. Today, however, this practice is strictly monitored by the Bank of England.
If, for instance, a Scottish commercial bank issues its own banknotes, it is obliged to purchase
an equivalent amount of pound notes issued by the Bank of England. Accordingly, this is (non-
material) money creation via substitution.
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Figure 7: The Role of Cash in the Eurozone Countries
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Note: Share in Total Number of Transactions
Source: European Central Bank (2024)

Unlike cash, paperless money has no physical appearance. It consists solely of bank
account balances with a commercial bank. When physical money is used, this is
virtually always paper money. Coinage has undergone a drastic decline in use; and
a full value coin is nowadays only found among coin collectors. The production
costs of paperless money are, in turn, lower than for banknotes, but are certainly
not negligible. In order for a paperless money system to function, banks have to
participate in bank transfer payment systems, which requires heavy investment in
ICT and considerable running costs. More about this later.

Currently, most paperless money ’in the hands of the public, i.e., the cash depos-
its within the aggregates M1, M2 and part of M3, is brought into circulation by
private banks.* However, these banks can derive no profit (seigniorage) from issuing
this money, as will be explained later in this chapter. By contrast, governments and
central banks can, in principle, create unlimited amounts of money and derive profit

24 Only the cash component of the M1 aggregate (cash money and demand deposit accounts) is created
by the central bank. The monetary aggregates are explained in chapter 1.

28



The Evolution of Money

from the money created. We shall now examine various forms of paperless money
creation, which will be illustrated by examples of a bank’s balance sheet (or balance
sheet changes).

It is important that the reader understands that although changes in the money
supply are registered on the balance sheet of the banking system, the actual transactions
can only take place in the interaction between the banks and their clients. As we shall
see below, most transactions take place on the client’s initiative, although the bank
may sometimes take the lead.

Money Created by the Central Bank

It is important to distinguish clearly between the role of the central bank, as a state
body, and that of other banks in the money creation process. We therefore first take
a closer look at the function of the central bank in this process. It is essential to
have a thorough understanding of the central bank’s role, because it occupies such
a pivotal position in monetary policy (Boonstra & Van Goor, 2021, chapter 9). We
will again make frequent use of balance sheet examples showing the effects of certain
transactions.

The central bank, usually controlled by the government, is responsible for issuing
banknotes and it creates banking (liquidity) reserves.” Together, these are known as
the monetary base, or Mo. The central bank can have banknotes printed and circulat-
ed or can increase the reserves held by the banks with the central bank. These reserves,
from the central bank’s perspective a liability to the commercial banking sector, are
created by the central bank by means of an administrative intervention. For example,
the central bank can extend credit to the commercial banks and then increase their
reserves. Likewise, if the central bank buys up securities from the banks, the liquidity
reserves of the banking system expand. The latter is the most common scenario, and
is known as an open-market intervention by the central bank. In both examples, the
assets as well the liabilities of the central bank increase, as is illustrated in Figure 8. We
focus on a transaction of 1,000 euro. On the right side we can observe the impact of
these actions on the balance sheet of the commercial banks.

25 To simplify matters, we disregard coins and coinage. These are typically issued by the Mint (a govern-
ment institution). The amounts involved are (very) small. A central bank can also issue Central Bank
Digital Currency. This will be discussed more extensively in chapter 4.
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Figure 8a and 8b: Creation of Paperless Base Money (‘Bank Reserves’)

by the Central Bank

FIGURE 8A: CENTRAL BANK GIVES LOANS TO BANKS

ASSETS CENTRAL BANK

Loans to banks + 1,000 Banks’ liquidity reserves
ASSETS COMMERCIAL BANKS

Reserves held with central bank + 1,000 Loans from central bank

FIGURE 8B: CENTRAL BANK BUYS SECURITIES FROM BANKS

ASSETS CENTRAL BANK

Securities + 1,000 Banks’ liquidity reserves
ASSETS COMMERCIAL BANKS

Reserves held with central bank + 1,000

Securities -1,000

LIABILITIES

+ 1,000

LIABILITIES

+ 1,000

LIABILITIES

+ 1,000

LIABILITIES

Money is also created if the government issues bonds in order to fund additional

spending, and the central bank immediately buys up this debt, bringing extra money

into circulation. This process is known as monetary financing, which is discussed in

greater detail later in this chapter, when we take a closer look at the government’s role

in the money creation process.
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Money Creation by Private Banks

Commercial banks may also create paperless money. This appears as a liability on the
balance sheet, or more precisely, in the form of current or deposit accounts held there
by private citizens and companies. The deposit money created by the banks are part
of the M1, M2 and M3 aggregates. Because this new money is not the property of
the banks but of their clients, money-creating commercial banks cannot derive profit
from this process in the usual sense of the word. The newly created money is an entry
on the liability side of the bank balance. It is important to bear this point in mind.
In discussions about banking, one often hears the observation that ’banks create their
own money’.?® This is therefore untrue.

The bank’s clients bring the money created by the bank into circulation by spend-
ing it. But they, equally, do not derive any real profit from this, because as we shall
see below, they owe a debt to the bank for their newly obtained money. They will
ultimately have to pay back the credit that they received from the bank. The amount
of paperless money in circulation can also increase if people sell products to the bank,
such as securities, or deposit physical cash (notes and coins) into their bank account.
Although the commercial banks cannot derive profit from money creation as such,
the underlying process of extending credit of course is attractive to them.

We shall now look in greater depth at how paperless money is created by private
banks. As we shall see, unlike governments and central banks, private banks are sub-
ject to several restrictions when it comes to creating money. Consequently, it is not
possible for a regular bank to create unlimited amounts of cash on deposit. This can
be understood by examining the technique of creating paperless money, one step at
a time.

Creating Bank Deposits by Substitution.

As is the case with notes and coins, paperless money can also be brought into circulation
by virtue of substitution. When people put physical money on their bank account, the
amount of deposit money increases, while the volume of cash in circulation declines
by the same amount. The amount of the M1 aggregate remains unchanged, therefore,
but its composition does not. The bank’s balance sheet is expanded by the amount of
the lodgment, and the bank’s liquidity position improves because the banknotes held
in its safe are included in its liquidity reserves. Figure 9 illustrates what happens when
a client lodges 500 euro into his bank account.

26 This was also asserted prior to the Swiss referendum on the introduction of “Vollgeld’ (full reserve
money) held on 10 June 2018. The supporters of this plan claimed that deposit accounts were not
fully backed (which is untrue) and that the money in a client’s bank account belongs to the bank
and not the client (also incorrect). The majority of the Swiss voters did not fall for this.

31



Wim Boonstra

Figure 9: The Creation of Paperless Money by Commercial Banks
via Substitution

ASSETS LIABILITIES

Cash reserves + 500 Current accounts + 500

As was the case in Figure 3, this represents formal money creation, but not material
money creation. Note that the opposite occurs when people withdraw banknotes from
an ATM. Then, the amount of cash on deposit declines by the amount withdrawn,
while the volume of physical money in circulation increases. In this case, the paperless
liquidity shrinks and the bank’s liquidity position also deteriorates.

Money Creation by Mutual Debt Acceptance

Regular banks can also bring paperless money into circulation via what is known
as mutual debt acceptance. This is the most frequently occurring form of money
creation, and is therefore at the center of the debate about the creation of money by
banks. As such, it constitutes a source of considerable misunderstanding.

The system works in the following way: suppose a bank extends credit amounting
to 10,000 euro and transfers this amount to its client (the debtor). The loan of 10,000
euro will be added to the asset side of the bank’s balance sheet (bank’s assets, client’s
liability). The amount lent to the client will be credited to the client’s account (client’s
asset, seen as liability from the bank’s perspective). See Figure 10.

Figure 10: Creating Paperless Money by Mutual Debt Acceptance

ASSETS LIABILITIES

Outstanding loans + 10,000 Current accounts 10,000

The bank’s balance sheet has expanded by 10,000 euro thanks to this transaction.
M1 liquidity has grown by 10,000 in paperless money, as has the amount of credit
outstanding. This also has an effect on both the bank’s solvency and its liquidity
position. This will be discussed in greater detail below. Owing to this transaction, the
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M aggregate increases, and consequently also M2 and M3. Likewise, the transaction
changes the composition of M1, because the supply of paperless money increases,
while the amount of banknotes and coins in circulation remains unchanged.

It would appear on the surface that private banks, like central banks, can create
money ‘out of thin air’ in this manner. However, this is not the case, because the
money created by the bank is covered by the debtor’s obligation to endeavor to repay
the loan (Fisher, 1911). Seen in this light, we can state that in the process of mutual
debt acceptance, banks convert their clients’ non-liquid assets (i.e., their future earn-
ing capacity, also described as their human capital) into liquidity (money), and in
return they receive an illiquid asset (the credit). As Milton Friedman (1956) puts it in
anutshell: ... (a) bank coins specific liabilities into generally acceptable liabilities. . .. That
said, in this system, the cash deposits on the liabilities side of most banks’ balance
sheets greatly exceed the liquidity reserves on the asset side. This is why it is called
Sfractional reserve banking. As we explained earlier, in this often-used expression, the
term reserve refers to the bank’s liquidity reserves, and not their own equity (solvency).
In order to prevent confusion, it would therefore be preferable to speak of fractional
liquidity reserve banking.

A second important point is that as a consequence of this type of money creation,
the net wealth position (or net debt position) of both bank and client does 7oz change.
Both incur a debt, as a claim of an equal amount on each other. The main advantage
to the bank in this transaction is not the amount of money it creates, but the interest
it will receive on the loan. Naturally, as long as the money remains untouched in
the client’s account, the bank will not pay interest, or only very little interest on its
new liability. This means that the bank will first and foremost have created some free
funding for itself.?” In practice, however, credit issued by banks to their clients is soon
drawn down, and the newly created money starts to circulate through the economy.
It is therefore highly likely that this money arrives in the accounts of other banks, and
that the original bank will still have to find other forms of finance to fund the credit
it has issued. After all, the bank’s interest rate margin is the difference between what
it receives in interest income on the one hand from its loans and the interest it has to
pay to finance its activities on the liability side.

The advantage to the client in this transaction is that it converts an illiquid asset
via the bank into liquidity, or money.

27 'The higher the interest rate, the greater the benefit to the banks. Note that in the current era of
extremely low interest rates, a large share of bank financing is (virtually) ‘free’. Consequently, the
banks have less to gain from creating free funding.
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Paperless Money Creation by Transformation

When a bank purchases an existing asset, such as an investment portfolio, from a
client, then the amount of electronic, paperless money on the liability side of the
bank balance increases, while the bank adds the acquired securities to the asset side
of its balance sheet. From the client’s perspective, the bank has again converted an
illiquid asset (investment portfolio) into a liquid one, viz. money. This is therefore
known as creating money via transformation. (see Figure 11, for a transaction of 2,500
euro).

Figure 11: Creating Paperless Money by Transformation

ASSETS COMMERCIAL BANK LIABILITIES

Securities + 2,500 Current accounts + 2,500

Creating Money Through Monetization on the Liability Side
of the Bank’s Balance Sheet

Finally, deposit money (M) can be brought into circulation when clients transfer
money from their savings deposits to their current account. Figure 12 illustrates
what happens if clients transfer 500 euro from their savings accounts to their current
accounts. This pushes the aggregate M1 up by 500 euro. The other monetary aggregates
remain unchanged in volume, but not in composition, because the amount of money
on savings deposit (part of M2) declines by the same amount.

Figure 12: Creating Paperless Money by Monetization on the Liability Side

of the Bank’s Balance Sheet
ASSETS COMMERCIAL BANK LIABILITIES
Current accounts + 500
Savings accounts —-500
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Conversely, if a client transfers money to their savings account, the Mr aggregate
declines, but the M2 aggregate remains unchanged because the amount of savings on
deposit increases by the same amount.

Again, it is important to realize that the net credit or debit position of both bank
and its clients does not change as a result of all these transactions. Both parties are
acquiring a debt and an asset at the same time; or they are exchanging an illiquid asset
for a liquid asset, i.e. money.

Money Destruction When the Banks Issue Securities

If a bank wishes to boost its equity position by issuing shares, or wants to secure
longer term funding via long-dated bonds, then such transactions lead to a reduction
in the volume of cash deposits. Suppose, for instance, a bank issues an amount of
2,000 euro worth of new securities, divided equally between shares and bonds which
are purchased by its clients, then this will have the consequences illustrated in Figure
13. M1 will decline by 2,000 euro, as will M2.

Figure 13: Bank Issues New Shares and Bonds
(Destroying Money in the Process)

ASSETS COMMERCIAL BANK LIABILITIES
Current accounts —-2,000
Borrowed capital + 1,000
Equity + 1,000

If the newly issued securities are not purchased by the bank’s own clients, but by
clients of other banks, the value of the securities is not subtracted from the item
‘current account’ on the balance sheet of the issuing bank, rather the item ’liquidity
reserves is expanded by this amount. In the banks where the purchasing clients have
their accounts, both the item ’current account’ and the item ’liquidity reserves’ are
reduced, which also pushes down the balance sheet total. If these withdrawals from
the money supply (Mi), caused by issuing long-term instruments, are subtracted
from the money created by the banks (including credit to government as discussed
elsewhere), the result is the net money-creating activity of the banks. Bear in mind that
when this transaction is reversed, viz., when a bank purchases previously issued debt
instruments or shares, this has the effect of expanding the money supply.

As we have seen, there is a relationship between bank liquidity reserves (which
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together with the total supply of notes and coins constitute the monetary base) and
the amount of money in circulation among private citizens and businesses (notes
and coins in circulation plus cash deposits). This relationship is known as the money
multiplier, and is explained in greater detail in the appendix.

That said, unlike the central banks, the money-creating capacity of private banks
is strictly limited. This is partly because, for each transaction undertaken, a bank
requires a counterparty, and the bank has a very limited influence on their behavior.
Moreover, with the exception of money creation via substitution, paperless money
creation causes both the bank’s liquidity ratio and its solvency ratio to decline. This is
not because the amount of liquidity and/or bank’s equity decline as a result of money
creation, but because these are offset by a larger amount of cash deposits and a larger
balance sheet total, respectively. Because these ratios are not permitted to sink below
a certain minimum, the bank’s money-creating capacity is limited, irrespective of its
clients’ position. This is illustrated in Box 4 by an example of money creation via
mutual debt acceptance. Bear in mind that the principle outlined in this Box also
applies to other forms of money creation which lead to changes in the bank’s balance
sheet length or its composition.

The decline in these ratios curbs the growth of credit because both are subject to
certain limits. In the first instance, a bank will always try to hold sufficient liquidity
(bank reserves, cash deposits and highly liquid securities) to meet demand if clients
decide to withdraw their money. It is important to realize that liquidity risk is one of
the main risks incurred by a bank. Second, banks have to hold sufficient equity to be
solvent, in order to absorb any losses. Third, bank supervisors often attach require-
ments to both banks’ liquidity and equity, with the aim of aligning the growth of the
money supply as much as possible to economic growth. Supervision of the banking
sector, if it is conducted correctly, ensures that the banks do not allow credit to grow
excessively (See Boonstra & Van Goor, 2021, chapters 7 and 7A; Boonstra & De
Cleen, 2022). In this respect, the danger of excessively rapid money-supply growth
on the part of the government is more real and more dangerous. Central banks, often
with the government as sole shareholder, have no external curb on their lending. If a
government deficit is funded by monetary financing, then not only does the money
supply grow from the additional liquidity brought into circulation by government
spending, but the banks’ liquidity reserves grow apace (see below). This extra liquidity
gives the banks greater scope for increased lending, which in turn can lead to more
money being created. Therefore, monetary financing has both a direct and a knock-
on effect on the money supply.
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BOX 4
The Influence of Paperless Money Creation on Liquidity and Solvency Ratios

The starting position is represented in Figure 14 by a greatly simplified bank balance sheet.
The bank in this example has a balance sheet total of 100,000 euro. Its asset side consists
exclusively of loans and liquid assets. The liquidity ratio is obtained by dividing the liquid
assets by the current account balances (demand deposits). The (unweighted) solvency ratio
is calculated by dividing the bank’s equity by the balance sheet total.

Figure 14: Starting Position

ASSETS COMMERCIAL BANK LIABILITIES

Liquidity reserves 10,000 Current accounts 20,000

Outstanding loans 90,000 Savings accounts 40,000
Other creditors 20,000
Equity 20,000

Balance sheet total 100,000 Balance sheet total 100,000
Liquidity reserves / Current accounts 50%
Equity / Balance sheet total 20%

Liq ratio 50%

EV ratui 20%

Then the bank issues a loan of 10,000 euro, creating paperless money according to the
principle of mutual debt acceptance. This is shown in Figure 15.

Figure 15: Creation of Cash Deposits by Mutual Debt Acceptance
ASSETS COMMERCIAL BANK LIABILITIES

Outstanding loans 10,000 Current accounts 10,000

This transaction pushes up both the supply of paperless money (current account) and the
amount of credit given by 10,000. Likewise, the balance sheet total increases by 10,000
euro, resulting in the following balance sheet total.

37



Wim Boonstra

Figure 16: Balance Sheet Total with Credit Given and Cash Deposits Created

ASSETS COMMERCIAL BANK LIABILITIES

Liquidity reserves 10,000 Current accounts 30,000

Outstanding loans 100,000 Savings accounts 40,000
Other creditors 20,000
Equity 20,000

Balance sheet total 110,000 Balance sheet total 110,000
Liquidity reserves / Current accounts 33%
Equity / Balance sheet total 18%

Liq ratio 33%

EV ratui 18%

Both the liquidity and the solvency ratios have declined as a result of this transaction (com-
pare Figure 14 with Figure 16). This is because of an increase in the denominators (current
account balances and balance sheet total, respectively). Both the amount of paperless money
on the bank account and the balance sheet total have expanded in this example by 10,000.

In Figure 17 the money creation process is shown in a diagram. The money multi-
plier in the center shows the possible relationship between the monetary base (Mo)
and the money supply (the aggregates M1 and M2), in so far as this is process runs
through the balance sheets of the banks. However, this relationship is not stable,
because it depends on a number of variables. These include the extent to which banks
prefer or have to hold reserves with the central bank (liquidity preference, indicated
by the reserve ratio, k), and how much physical cash (notes and coins) the citizens
want to have in their wallets. This is indicated as ¢ — the proportion of cash in the M1
money supply. If k and/or c increase, then the money multiplier declines. This can
happen, for instance, if people keep a larger share of their money in banknotes, or if
banks want to play safe and keep bigger liquidity buffers. Then the money supply in
circulation will soon diminish and the central bank will quickly have to act to expand
the monetary base (the banks™ liquidity reserves). In such cases, it is fortunate that
there is no curb on money creation by the central bank. Of course, this kind of expan-
sion has to be reversed as soon as the money multiplier returns to normal. Otherwise,
the money supply may rise too quickly and inflation will be a threat.

Incidentally, in recent years, banks have generally had plenty of liquidity at their
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Figure 17: The Money Creating Process Summarized and Illustrated

CENTRAL BANK
Loans to banks and governments
Open market operations

Foreign sector

Governments Base money (M0) (cross-border

transactions)

General public

(¢ d)

multiplier

Loans to consumers, business and
governments
Banks buying non-monetary assets

Money supply in circulation
(M1, M2, M3)

Note: In this diagram, c refers to the cash preferences (notes and coins) of the public and k is the banks’
preferred liquidity reserve ratio to back cash deposits. The diagram also shows that not only the central
bank, but also the government and the international sector can exert influence on both money supply
(M1 and M2) and the monetary base (Mo).

disposal. This is the consequence of the very expansive monetary policy after the crisis
until 2022 (Boonstra & Van Goor, 2021, chapter 10). The central bank bought up
large quantities of securities, which led to an enormous increase in liquidity on the
money market. To date, this has not yet resulted in a sharp rise in demand for credit.
This indicates that the relationship between Mo and the other monetary aggregates
can no longer in a satisfying way be explained by the money multiplier.

Figure 17 also shows that government actions and cross-border transactions like-
wise exert influence on the money supply. To put it simply, the more open an econ-
omy is, i.e., the more international trade it conducts, the greater this potential effect
can be. We say potential, because international transactions can have completely
unpredictable consequences for the domestic money supply (see below).

39



Wim Boonstra

2.4 GOVERNMENT AS MONEY CREATOR: MONETARY FINANCING

The term monetary financing has already been mentioned several times. This refers
to situations where the government finances extra spending with new money. In the
media this is often alluded to as "letting the printing press run’. This highly evocative
expression dates from a time when transactions largely took place with physical
money, and is described in Box 3. Nowadays, money is chiefly created in paperless,
electronic form, as is monetary financing.

This works in the following way. We shall assume the following, drastically sim-
plified, opening balance sheet of the central bank. The liability side is of particular
importance here. The central bank’s liabilities include the liquidity reserves from the
commercial banking sector.?® This is the Mo aggregate, from which, for the sake of
simplicity, we disregard banknotes in circulation. The government also has a banking
relationship with the central bank, but both its bank balances and other liabilities do
not form part of the monetary base.

Figure 18: Central Bank’s Opening Balance Sheet

ASSETS CENTRAL BANK LIABILITIES
Miscellaneous assets 10,000 Liquidity reserves banks 3,000
Government account 2,000
Otbher liabilities and equity 5,000
Balance sheet total 10,000 Balance sheet total 10,000

Suppose the government wishes to finance new spending of 1,000 euro by issuing
new government bonds, and these are immediately purchased by the central bank.
The asset side of the central bank’s account is then credited with the item ’government
bonds’ as a result of this first step; and on the liability side, the government’s bank
balance is expanded by 1,000 euro (Figure 19).

28 Some central banks also issue bonds. See Boonstra and Van Geffen (2022).
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Figure 19: Central Bank’s Purchases Government Bonds

ASSETS CENTRAL BANK LIABILITIES

Government bonds + 1,000 Government account + 1,000

Figure 20: Central Bank’s Balance Sheet after Purchasing Government Bonds

ASSETS CENTRAL BANK LIABILITIES
Miscellaneous assets 10,000 Liquidity reserves banks 3,000

Government account 3,000
Government bonds 1,000 Other liabilities and equity 5,000
Balance sheet total 11,000 Balance sheet total 11,000

After this first step, not much has changed. The central bank’s balance sheet has
expanded. On the asset side, the item ‘government bonds’ has increased by 1 billion
euro, while on the liability side, the government’s bank account has increased by the
same amount. Because the governments balance is not part of Mo, the monetary
effect of this first step is not yet felt. This changes, as soon as the government starts to
spend the money it has borrowed. Suppose it spends 1,000 euro on new infrastruc-
ture, using the money to pay the building contractors for their work. The contractors
all bank with a commercial bank. The bank balances of these contractors thus increase
by 1,000 euro in total. Because this increases the banks’ liabilities, they have to receive
the necessary liquidity to meet these liabilities. Accordingly, their liquidity reserves
with the central bank also increase by 1,000 euro. The government’s account with the
central bank is debited by 1,000 euro, while the liquidity reserves deposited with the
central bank by the banks increase by the same amount. The consequences of these
changes are reflected in Figure 21 and Figure 22.
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Figure 21: Central Bank’s Balance Sheet after Government Spends Money

ASSETS CENTRAL BANK LIABILITIES
Miscellaneous assets 10,000 Liquidity reserves banks 4,000

Government account 2,000
Government bonds 1,000 Otbher liabilities and equity 5,000
Balance sheet total 11,000 Balance sheet total 11,000

Figure 22: Commercial Bank’s Balance Sheet after Government Spending

ASSETS COMMERCIAL BANKS LIABILITIES

Liquidity reserves at central bank + 1,000 Current accounts + 1,000

The monetary consequences of this step are as follows: First, the money supply
increases (M1; specifically: the current account balances, paperless money) as a result
of the government having spent 1,000 euro. The banks™ liquidity reserves likewise
increase by 1,000 euro, which means that the monetary base also rises by this amount.
The banks become more liquid, which, other things being equal, increases their credit
potential.?? Consequently, a side effect of monetary financing is that, in the second
instance, it can lead to credit growth and hence a further rise in the money supply.

Note that an important characteristic of monetary financing is that government
spending increases, which is financed by new money that has been brought into cir-
culation by the central bank. This is a subtle, yet important difference to quantitative
easing, as conducted by the ECB. In that case, the central bank creates money by
buying up existing government debt. This policy is, in principle, separate from budg-
etary policy (Boonstra & Van Goor, 2021 chapter 9).

29 In fractional reserve banking, the banks’ liquidity reserves are generally smaller than the paperless
money supply (cash deposits). If both in this case increase by the same amount, the banks’ liquidity
ratios improve.
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BOX §
Monetary Financing of Government Spending versus Helicopter Money

In the wake of the financial crisis, a discussion is playing out about the possible use of heli-
copter money by the central bank. This term was originally used by Milton Friedman, when
he asserted that if regular monetary policy no longer helps, the government can always
shower the population with freshly printed money by helicopter: a gift to the population by
monetary financing (Friedman, 1967). Nowadays, the government could do this electroni-
cally, of course, by transferring money to everyone’s bank account. The effect on the size of
Mo and M1 would be the same.

The effectiveness of helicopter money is rather controversial. Although it sounds very
dramatic it may appear that the economic impact of helicopter money would be less pro-
nounced than that of regular monetary financing of for example government investment.
This is illustrated by the two diagrams below.

Figure 23: Monetary Financing of Government Spending

Monetary base Banks can lend more
increases, bank money, which will
reserves larger result in increase of M1

Money lands in bank

Increase in X
accounts of companies

government '
spending, financed and employees, Money is spent
Pb the’central involved in public and/or saved
4 projects

bank (M1 increases)

Money comes
directly into
circulation and
economic activity
wil increase

Figure 23 contains a flow-chart which shows how 'ordinary’ monetary financing works in the
banking system. Again, we have used the example of monetary financing of infrastructure.
The money spent by the government leads directly to economic activity. The contractors
engaged by the government in turn spend the money they receive on living costs and other
expenses. Although part of the money may end up in a savings account, the spending will
initially generate momentum. This can be seen in the lower part of the diagram. The upper
half shows the credit channel: the banks’ liquidity (Mo) rises, and hence also their lend-
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ing potential. Whether this channel has the desired effect, naturally also depends on the
demand for credit.

The situation is different in the case of (cashless) helicopter money, as can be seen
from Figure 24. The top half of the diagram is identical to that in Figure 23. However, in the
bottom half, an important link is missing. The new money is transferred directly to the bank
accounts of the population. But there is no payback — it is for free. This means that the direct
effect on economic activity as described above is absent.

Figure 24: Monetary Financing of Helicopter Money

Monetary base Banks can lend more
increases, bank money, which will
reserves larger result in increase of M1
Government
hands out money Money lands in bank
to citizens as a accounts of the people Money is spent
present, financed that receive this and/or saved
by the central present
bank

One can therefore question whether the newly created money actually does lead to more
economic activity. Indeed, it is possible, that a relatively large share is put aside. It is even
not unthinkable that if people think the government is at its wits end because it is giving
away helicopter money, they will put the entire sum on a savings account in order to be
on the safe side in case things get worse. That said, every citizen benefits from helicopter
money. Monetary financing of government spending on infrastructure affects only those
people and businesses who are directly or indirectly involved in the relevant projects.

One may conclude that on balance, helicopter money would appear to be a less effective
way to finance government spending. However, it also has some advantages. The first one
is that it can be implemented very quickly, where monetary financing of government invest-
ments usually takes more time before they become more effective. The second one is that in
times of rapidly increasing unemployment in countries with a low degree of social security
many people may become acutely cash-strapped. In such a situation, helicopter money may
be very effective. This is what could be seen in the United States during the corona recession
(Marey & Boonstra, 2020).
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2.5 BANK DEPOSITS BOTH AN ASSET AND A LIABILITY

Virtually all money comes into circulation as a result of an IOU from others. Modern
currency always exists in the form of a claim on whoever brings it into circulation
— the issuer. This is illustrated by the fact that most bank deposit money enters into
circulation via mutual debt acceptance. As was pointed out earlier, this process could
just as well be called mutual asset formation. After all, the bank receives an asset (the
credit issued — receivable from the client), and the client receives a claim on the bank,
viz., the money credited to their account.

In theory, banknotes also represent an IOU from the central bank; however, this is
not the case, materially speaking. The central bank will virtually always only discharge
this debt with its own banknotes. In theory, you could exchange a 5o euro note with
the central bank and get five 10 euro notes back. In practice, however, this does not
happen. The notes continue to circulate and you can pay with them everywhere. The
central bank also has bank deposit debts that are withdrawable on demand. These are
the banks’ liquidity reserves (together with banknotes, they constitute the Mo mone-
tary aggregate). Likewise, the so-called central bank digital currency (CBDC), which
we examine more closely in chapter 4, is supposed to represent a claim on the central
bank. Incidentally, there is currently considerable heated discussion about CBDC; so
far, however, it virtually does not exist anywhere.

Seigniorage

The money that citizens have in their bank accounts constitutes a debt for that bank,
with its assets as collateral. Thus, in the modern banking system, creating ‘money not
based on debt’, as is sometimes called for, is not possible, although a claim on the
central bank is a formal, but not a material claim. In the debate about the money
supply, it is sometimes suggested that the government can create ‘money not based on
debt’ through monetary financing. This is partly true, because the new money does
not involve a material claim. Unfortunately, however, it is not free either, because the
profit (seigniorage) realized by the government through money creation for monetary
financing must be regarded economically as a tax (Keynes, 1924). And, as said earlier,
monetary financing, as it runs out of hand, is potentially very dangerous.

2.6 INTERNATIONAL SOURCES OF MONEY CREATION

The previous paragraph contained a brief analysis of the processes that determine
the money supply at the macro level. We discussed the role of the central bank,
the commercial banks and the government in this system. However, we have not
yet dwelt on the interplay with international factors. To focus only on the domestic
situation would be to ignore an important reality. In this world of free international
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trade and free cross-border movement of capital which we inhabit, international
conditions have a potentially large influence on the domestic monetary situation.
The smaller and more open an economy, the greater this influence is. Nowadays
t0o, the influence of cross-border financial transactions - also known as international
capital flows - is considerably more important in terms of volume than international
trade in goods and services. This is evident from the balance of payments in which
all the financial consequences of a country’s entire cross-border transactions are
recorded. Because financial transactions are not only substantially larger, but also
more unpredictable and capricious in nature than the flow of goods and services, the
international influence on the domestic monetary situation is not only much greater,
but above all more unpredictable than was the case in the past.

International transactions have a potential influence on both the volume of the
money supply and on bank reserves - part of Mo. However, the extent of this influ-
ence cannot be predicted in advance. Not only has the influence of international
transactions become greater and more volatile in recent decades, but for each indi-
vidual transaction the knock-on effect on the domestic money supply is difficult to
predict in advance. That said, its actual effect can be estimated on an empirical basis.
Depending on the client’s and/or bank’s actions, this effect can vary from zero, to
only affecting Mo, to affecting both Mo and M1.3° Moreover, there is a continuous
and simultaneous flow of money both in and out of a country. These are the result of
cross-border trade in goods and services, as registered on the current account of the
balance of payments, and of financial in- and outflows as registered on its financial
account.?'

2.7 SUMMARY AND EVALUATION OF THE MONEY-CREATING PROCESS

The bulk of the money supply in the hands of the public exists in the form of bank
deposits and is brought into circulation by commercial banks on behalf of their clients.
This paperless money created by the banks is normally backed by a liquidity reserve
that only represents a certain fraction of the amount of money that can be withdrawn
on demand from the bank (both from current and savings accounts). Hence the term
Sfractional reserve banking. This does not mean that the money that the banks have
brought into circulation is not fully backed. As collateral to their liabilities, including

30 Note that a change to M in this case also implies a change to M2 and M3.

31 Observe that this example concerns a transaction on the financial account of the balance of payments.
For a transaction on the current account, the potential effect on the money supply is the same. By
contrast, there is a different effect on net foreign assets. If there is a surplus on the current account,
the net foreign assets of a country will increase, all other thing being equal; they decline if there is
a deficit. Note, however, that the value of international assets and liabilities can also change due to
value changes, such as changes in bond or stock prices.
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bank deposits, there are bank assets on the other side of the balance sheet. The main
difference is that the bank’s assets, with the exception of the liquidity reserve, tend to
be less liquid than its liabilities. Therefore, as said before, the term fractional’ refers to
the size of the liquidity reserve, but not to total assets.

Governments and central banks are responsible for bringing base money into circu-
lation, i.e. physical money (both circulating and deposited in bank safes) as well as the
banking reserves. The central bank can also finance government spending by extending
credit to the government or buying up government bonds. Assuming the government
spends the funds thus obtained, this leads to an expansion of both the base money and
the amount of money in the hands of the public. The relationship between base money
created in this way and the money supply is known as the money multiplier. However,
this variable describes only the role of the banks in the money-creating process, and
then only from the supply perspective.
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APPENDICES

APPENDIX 2.1
THE MONEY CREATING PROCESS: THE MONEY MULTIPLIER UNDER SCRUTINY

So far, the money creating process has been outlined in broad strokes. In many
textbooks this process is described this process more formally, based on the money
multiplier model. Although the model can be found in almost all textbooks on money
and banking, it is outdated and increasingly irrelevant.

The problem of the money multiplier model is its mechanistic character. Earlier,
we introduced the various monetary aggregates, including the base money supply
(Mo). Again, Mo is made up of means of payment that are created by the monetary
authorities. The bulk of base money is in the hands of money creating institutions,
and is not part of the money supply in circulation (M1, M2, etc.).

Mo is the base on which the money supply (M1, M2, etc.) can be created via the
money creating operations of the commercial banks. This money supply usually is a
multiple of the volume of base money.

The multiplier equation is as follows:

Mi=1/((c+k(1-c)) )*Mo

In which c¢ reflects the cash preference of the public, which means that if a bank
creates money, a part of it (the c-fraction) is immediately converted into cash. The
coeflicient k reflects the optimal cash ratio of the bank. If ¢ = o, reflecting a cashless
society, an increase in Mo translates in an increase in M1 of 1/k * Mo. If the people
prefer to hold all their money in cash (meaning ¢ = 1), the multiplier becomes one as
the amount of M1 does not change. For a full discussion of the money multiplier (see
Boonstra & Van Goor, 2021, chapter 5, appendix 1)

Note that the money multiplier calculated in this appendix only concerns the lending
capacity of the banks, within a very limited number of parameters. The outcome of
this exercise is the maximum amount of money that the banks can create, given the
banks’ liquidity reserves and the public’s preferences for liquid currency - nothing
more and nothing less.

For decades, the money multiplier model has been a staple of economics text
books, and remains so to date. Generations of economists have grown up with it.
However, its limitations have now become apparent. As already explained in the text,
the model is based largely on the lending capacity of banks — and also assumes normal
circumstances. In a world of over-liquidity, as is currently the case, the model is less
informative. Moreover, it does not take account of the demand for credit or the con-
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sequences of money creation for the banks’ liquidity and capital ratios, and scarcely
considers the other sources of money creation (government and international trans-
actions), if at all. This latter hiatus makes the model virtually unusable for an open
economy with free movement of capital. Finally, nowadays, the regulator assesses the
banks’ liquidity on the basis of more advanced indicators, such as the Liguidity Cov-
erage Ratio and Net Stable Funding Ratio (Boonstra & De Cleen, 2022). This devel-
opment further reduces the relevance of the already limited money multiplier model,
which is based on a simple definition of liquidity.

What remains is that this model illustrates reasonably well how the money cre-
ating capacity of the banks is influenced by their liquidity position and the liquidity
preferences of the public. The model also enables us to derive information from the
ex-post observed ratio between Mo and the other monetary aggregates as to whether
the credit channel is working adequately or not. These are still useful insights.
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APPENDIX 2.2
PROS AND CONS OF FRACTIONAL RESERVE BANKING

As illustrated in this chapter the bank deposit money in circulation is normally
buffered by a liquidity reserve that is substantially smaller than the amount of
money that can be withdrawn on demand. Money on deposit can be converted to
base money (notes and coins) at any time, but the banks only hold a fraction of
their directly withdrawable liabilities in physical cash. As explained, all of a bank’s
liabilities are fully covered by its assets. The most urgent potential problems consist
in the difference in the degree of liquidity between a bank’s assets and liabilities.
This difference is a direct consequence of the fact that one of a banK’s core tasks is to
convert illiquid assets into liquidity (money).

The central banks bring base money into circulation, i.e., notes and coins (both
in circulation and in the banks’ safes) and the private banks’ liquidity reserves. The
central banks can also finance government spending by creating government reserves
which result in an increase in both the base money supply and the amount of money
in the hands of the public (monetary financing). The relationship between the base
money supply created in this way and the money supply brought into circulation by
the banks is known as the money multiplier (see appendix 2.1). As such, it is a very
incomplete model. After all, the reality is much more complex than the situation
outlined above.

There are both advantages and disadvantages attached to fractional reserve bank-
ing. We first list the disadvantages, then the advantages. We also address the question
of how to eliminate (most of) the disadvantages of the system without simultaneously
losing its benefits.

The Disadvantages of Fractional Reserve Banking
LIQUIDITY RISK IS THE MAIN VULNERABILITY

Under normal circumstances, fractional reserve banking usually works without
unduly large problems. The main disadvantage concerns the liquidity risk that
banks by definition incur. This is because the system is based on the law of large
numbers. The banks operate on the assumption of largely predictable client
behavior, and they base their targeted/projected cash reserves on this. However, if
clients decide en masse to withdraw their money, or if a number of unexpectedly
large transactions cause a major outflow of liquidity, an individual bank can run
into an acute liquidity shortage.

As such this does not have to be a problem. In a well-functioning money market,
banks can finance a temporary liquidity shortage by borrowing on the interbank
money market (from banks with a liquidity surplus) and/or from the central bank.
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This occurs on a daily basis. If the entire money market runs short of liquidity, the
central bank will have to intervene. It can do this by large-scale purchasing of securi-
ties or currencies. As we have seen in this chapter, this has the effect of expanding the
base money supply (Mo). Conversely, the central bank may consider the market to be
overly liquid. The authorities can intervene in this case too, either by selling securities
to the banks, or by raising the cash reserve requirements. Moreover, the central bank
has considerable influence on the price of borrowing money. It can influence the
entire interest rate curve by means of its policy rate, thus affecting both the supply of
and the demand for money.

Occasionally, an individual bank may experience acute and large liquidity prob-
lems (also known as a bank run), and other banks may be unwilling or unable to pro-
vide cash. In that case, the central bank has to be willing to provide the illiquid bank
with liquidity, at least if the bank is fundamentally sound. A bank is fundamentally
sound if it has sufficient high quality liquid assets (HQLA) to offer the central bank
as collateral for liquidity support. Yet, even if this is not the case, the central bank
must ensure that an individual bank in difficulty does not contaminate the market.
A bank that is known to be struggling may jeopardize confidence in the entire sector.
Additionally, because banks are strongly interconnected through mutual liabilities,
the central bank always has to be ready to provide the necessary funds to those with
a liquidity shortage. The central bank is known in this capacity as the lender of last
resort (LOLR). Clearly, only a central bank is in a position to urgently create what is in
theory unlimited liquidity. To determine whether a bank is essentially sound depends
on the quality of its assets and the extent to which it can absorb potential losses, on
the strength of its equity capital. Although this insight is not new, and was described
as far back as 1873, there have been episodes when central banks failed to provide the
necessary liquidity (Bagehot, 1873). Occasionally, a bank may not be sound and may
not be viable. When a bank cannot survive, it must be wound up in a controlled way.

Therefore, the weak spot of fractional reserve banking would appear to be the
danger of a bank run. While the long queues in front of the ATM at British bank,
Northern Rock, in 2007 are what most people might associate with a bank run, in
reality, a bank run can occur unseen by the general public. It can happen when people
shift their money from one bank to another via online banking. This can affect the
liquidity of the individual banks concerned, but usually not the system as a whole.
Only when people massively convert their deposit money into banknotes or people
send their money to foreign banks does the liquidity of the entire banking system
decline. And this does not often happen. However, if mutual trust between banks
disappears, and they are not prepared to cover each other’s liquidity shortages via the
money market, then even a sound bank can get into real difficulties.

If the central bank then falls short as a lender of last resort, a bank run, whether
virtual or physical, can lead to a sharp decline in the money supply and the available
credit. This was the case, for instance during the crisis of the 1930s in the United
States (see also Friedman, 1967, p. 97). By contrast in the Great Financial Crisis of
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2008 the central banks gave very generous liquidity support, and the money supply
generally remained at an acceptable level.

THE SYSTEM IS PROCYCLICAL, PARTLY ON ACCOUNT OF THE
SUPERVISORY SYSTEM

Another drawback of fractional reserve banking is that it can have a procyclical effect.
Once again, the money creating capacity of banks is curtailed by their required
liquidity and equity ratios. In practice, the equity ratios usually do not have any
restrictive effect. However, the supervisory regime can have a procyclical influence.
Since the introduction of the first Basel supervisory regime (BIS 1), the banks’ capital
ratio requirements are based on risk-weighted assets. This means that a risk weight is
allocated to each of a bank’s assets, which is used to calculate a risk-weighted balance
sheet. The capital requirements are based on the most recent balance sheet. Since
the second Basel regime (BIS 2) banks are allowed to determine the risk weights
themselves, using risk models, though of course this process is overseen by the
supervisory authority. During periods of economic growth, the credit risk generally
declines, as does the number of bankruptcies. The risk weighting attached to loans to
companies and individuals is lowered accordingly, which means the banks can lend
more money on the basis of the same amount of equity capital.

When the economy slows down, the opposite is the case. The effect is even more
pronounced because banks need to have larger reserves not only for new loans, but
also against all existing outstanding loans. During a cyclical downturn, the risk profile
of earlier loans deteriorates, forcing the banks to keep greater capital reserves to cover
their existing credit portfolio. The capital ratios shrink and the banks will be more
reluctant to lend money. During an economic upturn, banks that are short of capital
can relatively easily attract new risk-bearing capital. During a downturn, however,
this is generally more difficult and more expensive. The effect is also procyclical.

To summarize, the main economic disadvantages of fractional reserve banking
are first, its vulnerability to liquidity problems, which at its most extreme could turn
into a bank run, and second, its procyclical character which is based on risk-weight-
ed assets (BIS ratios). The first of these can be addressed by adequate action by the
central bank in its role of lender of last resort. The second can be minimized by lim-
iting the banks’ liquidity risk by subjecting them to more stringent liquidity require-
ments and restricting maturity transformation. In concrete terms, this refers to the
BIS 3 requirements concerning the Liquidity Coverage Ratio (LCR) and the Nez Stable
Funding Ratio (NSFR), see Boonstra & De Cleen, 2021.

The new supervisory framework seeks to address the procyclical nature of the
system of BIS ratios by setting anti-cyclical capital requirements (when things are
going well, banks have to attract extra capital more rapidly), introducing a minimum
level for the leverage ratio and setting lower limits for the risk weights that banks are
required to allocate to their assets.
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THE ‘PRIVILEGE' OF MONEY CREATION

A more fundamental criticism that is often levelled at the current system is that it
grants great privileges to the money creating banks.>*> Money creating banks can
generate their own funding, which is seen as major advantage. However, this money
creating privilege offers at best a rather dubious advantage. After all, newly created
money finds its way quickly into circulation. Therefore, it is highly likely that newly
created money from one bank will soon flow to another bank. The first bank will
still have to attract funds from the market, or eat into its own liquidity. The second
bank, where the new money arrives, is confronted with lengthening of its balance
sheet and an increase in liquidity reserves. Alternatively, the newly created money
could be transferred by a client to a savings deposit, immediately losing its status
as free funding for the bank. And frequently, newly created money is transferred
elsewhere to pay back a loan, resulting in money destruction. An example is mortgage
redemption, where a house-seller has to repay an existing mortgage upon selling
a house. Particularly at individual bank level, the supposed advantages of money
creation are at best limited and uncertain and play no significant role in the daily
business of banking. Banks have no ‘money creation department’. When a bank
extends credit or purchases securities, the most it has to gain is the expected return on
the loan or the investment.

At system level, however, the advantage of free funding can be substantial. The
extent of this advantage can be estimated by multiplying the increase in the amounts
in the bank accounts (part of the M1 aggregate) by the costs of bank funding. Even
in a relatively small country such as the Netherlands, this can easily amount to several
billion euro annually. Needless to say, the higher the funding costs, the greater this
advantage ceteris paribus. That said, in an environment with positive interest rates, the
opportunity costs for the client of keeping money in a no-interest demand account
are also higher. They will not leave the money languishing for long in their current
account and will soon transfer it to a savings account, whereby the ‘free funding for
the bank’ immediately evaporates.

In general, research literature has devoted little attention to the costs of running
a payment system. It is essential to understand that, if a bank wants to participate
in the money creation process, it must by definition also participate in the giro pay-
ment system. And running a payment system is a costly process. A study on this
topic was conducted in the Netherlands in 2005, in response to clients’ suspicions
that their banks were over-charging them for payment services (McKinsey, 2006).

32 It is also argued that because money constitutes an essential component of a modern economy,
the provision of money ‘should therefore’ be a public task. Because this is more a philosophical/
political stance than an empirically based economic argument, we will not explore it further here.
One important note is that the use of money, including cash and deposit money is much older than
central banks or even governments (Davies, 2016).
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This study showed that if the costs of participating in the payments system were
taken into account, the advantages derived from the ‘money creation privilege’ were
markedly lower than those costs. These include the costs of set-up, security and con-
tinuous upgrading of the payment system. These systems have to be able to handle
millions or even billions of transactions annually, which also brings costs. The banks
are also expected to ensure that their payments systems are not misused for illegal
transactions, which requires very substantial investment in compliance resources. The
finding that the payments system is actually loss-making for the banks holds up even
when income from the payments system is factored in. This income consists, for
example, of charges to customers for having a current account, a debit and credit
card and for ‘transaction-related costs’. It also includes charges to vendors every time
a customer uses a debit card. It turns out that these charges only partly cover the costs
incurred by the banks (McKinsey, 2006). This is one reason why some banks even
do not offer payment services to their clients, thus renouncing the role of primary or
money-creating bank.

It is currently not known how representative in this respect the Netherlands is for
the rest of the world. The Netherlands has an advanced level of bank payment trans-
fers. In this respect, it is ahead of the posse, together with a number of Scandinavian
countries. Moreover, there is a high level of competition between the banks which
includes how they offer specialized payment services. Due to this competition, having
a payments account in the Netherlands appears to be cheaper than in other European
countries. Moreover, in the Netherlands there are no clearance days between pay-
ments, which is not yet the case in many other countries.?

The Advantages of Fractional Reserve Banking

So far in this appendix we have focused on the disadvantages of fractional reserve
banking and the measures needed to mitigate these. However, the system also has a
number of advantages.

A FLEXIBLE SYSTEM THAT CAN BE SYNCHRONIZED TO THE CLIENTS’ NEEDS

One advantage of fractional reserve banking is that unlike central banks, commercial
banks cannot keep extending credit on an unlimited basis.>* Thus they cannot

33 There can be a lag of a few days between the time that a payment is deducted from the payer’s
account and the time it appears on the payee’s account. In the meantime, the money is a source of
‘free funding’ for the banks.

34 Actually, this is not so much an advantage of fractional reserve banking as curtailing a disadvantage
of a system in which all money-creating authority lies with the government (including the central

bank).
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unilaterally cause an explosion in the money supply. Their money-creating activity is
curbed in the first instance by the liquidity requirements and secondly by the solvency
requirements, as explained earlier in this chapter. Added to this, today most central
banks have far-reaching authority to determine both the liquidity in the banking
sector and interest rates.

Arguably, an even greater advantage of the system is that each transaction that
brings extra money into circulation requires the bank to have a client. Although the
result of all transactions that involve the creation or destruction of cash deposits is
ultimately reflected in the amount of cash on deposit on the bank’s balance sheet, the
majority of these transactions are initiated by the banks’ clients. This system ensures
that the volume of money in cash deposits is normally more or less synchronized with
economic activity. The system is highly flexible, and even in a small country like the
Netherlands, it facilitates billions of both small and large transactions annually. The
second advantage, and one that directly ensues from this, is that the money brought
into circulation finds its way directly to where it is needed in the economy. It is not
brought into circulation ‘for no reason’; but reaches those households that need extra
liquidity and are prepared to sell (or mortgage) illiquid assets (securities, physical
goods or the expected returns of their human capital) to the bank, in exchange for
liquidity: money. At least in this respect, the system is superior to alternatives that
propose the new money be brought into circulation by the government.

CLOSING THE GAP BETWEEN DIVERGENT CLIENT NEEDS

A third advantage, which we have already seen can also be a disadvantage, is that
fractional reserve banking is capable of closing the gap between divergent client needs.
People have vastly differing preferences with regard to their liabilities (where they may
prefer a long-term maturity, with predictable cash flows and without being called in
by the bank in the interim period) and their financial assets, which they may prefer
to keep largely in liquid form. The banks can narrow this gap by means of maturity
transformation, yet the same client preferences are the cause of the liquidity risk.
Cross-border transactions arising from trade or investments have a potentially
a sizeable but unpredictable influence on the domestic money supply. These can
affect both the M1 money supply and the base money supply (Mo), but this is not a
given. Because of the difficulty in predicting cross-border influence, we cannot say in
advance what the optimal economic growth from the domestic source of money cre-
ation should be. This is an important consideration. Over the years, quite a number
of proposals have been launched to improve, supplement or even completely replace
the current system of fractional reserve banking. However, most of these proposals
completely disregard the issue of cross-border flows and it appears that many of the
proposals to make banks more stable are at odds with the wishes of the banks’ clients.
Nevertheless, various reform proposals have already influenced the current system of
supervision. Indeed, essential elements of both the so-called Chicago Plan (Fisher,
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1935) and HayeK’s (1990) proposals to eliminate all government interference from
money creation have already been incorporated comprehensively into the current
supervisory system. These proposals are more thoroughly discussed in chapter 10A of
Boonstra & Van Goor (2021).

We can summarize the most important advantages of the current system as fol-
lows. One advantage is that the banks are limited in how much money they can create
because they are curbed by mandatory bank balance ratios. Moreover, it is mainly
the clients who take the initiative for most transactions, not the banks themselves.
A bank can only create new liquidity if a client is willing to cede an illiquid asset to
the bank. A second advantage is that the system is very flexible and the newly created
liquidity goes to where there is demand for it. Finally, the system is effective in closing
the gap between diverging client preferences, for example in relation to the maturity
of assets and liabilities. That said, a disadvantage arising from this last advantage is

the liquidity risk.
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3 THE ECONOMICS OF BITCOIN

3.1 INTRODUCTION

In the previous chapters, we have discussed the definition of money, the way it is
brought into circulation and the pros and cons of the system of so-called fractional
reserve banking. More recently, the world was enriched by a new monetary phenom-
enon: crypto currencies.

It all started with the arrival of Bitcoin, in 2008. Once Bitcoin had arrived, there
has been an explosion of so-called crypto-currencies. Today, there are more than 37
million of cryptocurrencies around, much more than there are countries in the world
(196).3 Especially, the Bitcoin is well known and by far the most important crypto
in the world. One country, El Salvador, had even temporarily adopted the Bitcoin
as legal tender. In spite of this, the jury is still out on the answer of the most basic
question of all: is the Bitcoin money? Opinions are widely divided. In this chapter,
we will discuss Bitcoin from an economic point of view. We will not go into purely
technical issues.

The price of Bitcoin is extremely volatile, but over time has risen. After the
U.S.-elections of 2024 it reached a new peak above the $ 100,000 threshold (having
been just 10% of that a few years back), only to drop to $ 80,000 a couple of months
later. Mid-year 2025, however, it was back above the level of $ 100,000. Time and
again, the latest cryptocurrency’s price spike is prompting new talks about Bitcoin’s
future. Skeptics anticipate a fatal collapse at some point, while true crypto believers
see Bitcoin as the world currency of the future. The discussions about Bitcoin are very
broad and opinions are deeply divided on even its most basic aspects. For example,
Bitcoin was designed to be a payment method, but more and more people have come
to view it mainly as a new investment category. The likely future of Bitcoin and cryp-
tos in general is also the subject of debate; will it replace the existing system, will it
eventually become “just” another new financial product that exists alongside the ones
we already know, or will it ultimately collapse?

For this, it is also important to distinguish the Bitcoin, and Bitcoin-like highly

35 These are the number of unique cryptocurrencies per July 2025, see Tangem.com. Most of these,
though, may have never seen ‘daylight’, e.g. have failed immediately after launch, or had been made
for special and/or experimental purposes. CoinMarketCap, a web-based information service on the
cryptomarket, identifies over 18,800 actively tracked cryptocurrencies; see CoinMarketCap.com.
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volatile cryptocurrencies, from stablecoins. These are, as the name already indicates,
at least in theory much less volatile in that their value is pegged to regular currencies,
commodities, or other (traded) assets, including cryptos. If credible, a fully backed
stablecoin would mimic the value of the pegged asset. For example, a dollar stablecoin
would via arbitrage be as valuable as the real dollar, assuming that everybody trusts
that the issuer has 100% dollars in its vaults for all $ stablecoins issued. The next chap-
ter, when discussing Central Bank Digital Currencies, will also touch on stablecoins
as alternative.

In this chapter, we will attempt to answer some of the pressing questions about
Bitcoin (as most prominent example of cryptocurrencies), without the least intention
of even trying to settle them definitively. As said, the main perspective we take is that
of an economist. Regardless of all the innovation unleashed by the arrival of Bitcoin,
the economic claims being thrown around deserve, at the very least, closer scrutiny.
Some of them are just plain wrong.

3.2 IS BITCOIN REALLY MONEY?
Common Definition of Money

As stated in chapter 1, money is typically defined as follows: something is money if it
is generally accepted within a specific society as a unit of account, a payment medium,
and a store of wealth. If we take this definition of money as our starting point, we
can review the various elements. Bitcoin’s general acceptance is limited to Bitcoin
believers. General acceptance is nowhere the case. At best it was accepted as an official
complement to a currency, as in El Salvador that for a couple of years had accepted
Bitcoin as an auxiliary legal tender besides the U.S. dollar. The group of believers can
be likened to a sort of society that is spread across the world and has become pretty
big. But it does not overlap with an underlying real Bitcoin economy. In fact, there
hardly is one. In this light, Bitcoin is like owning foreign currency of a distant land,
but without such land to support it (and widely accepting it domestically as a means
of payment). This makes Bitcoin and other cryptocurrencies fairly different from
what we see as money.

Having said this, there are nevertheless a few companies that claim to accept pay-
ments in Bitcoin, although it is very difficult to find reliable data. Some companies
say that they accept Bitcoin and/or other cryptos, but in practice they convert the
received cryptos immediately into regular currency. One gets the impression that
such companies use their Bitcoin acceptance above all as a marketing instrument, in
order to underpin their ‘modern’ image. An example is (or better: was) Elon Musk
who in early February 2021 announced that soon you would be able to buy a Tesla
with Bitcoin. A few months later, though, he cancelled these plans. Tesla, as today,
only accepts one crypto — the Dogecoin. Arguably, the reason for ditching the Bitcoin
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was its high energy consumption (needed for ‘mining’). Dogecoin was considered
more environmentally friendly. Nevertheless, Tesla owns many Bitcoins making its
share price highly sensitive to movements in the price of Bitcoin.

Public acceptance of Bitcoin still has a long way to go, even if millions of people
across the globe have their own so-called wallet. Bitcoin has value, but to turn that
value into cash, which is undifferentiated purchasing power, it has to be converted
into regular money, like dollars or euros. As a unit of account, Bitcoin only works if
valued in a regular currency.

Whether or not inflation occurs in the Bitcoin world is an open question. No
information on that is available. Bitcoin prices do not exist as an allocation mecha-
nism within a Bitcoin economy, or at least not perceptibly, on which more later.

Bitcoin Versus Cash

Paying with Bitcoin appears in some ways similar to paying with cash. In particular, it
suggests anonymity that payments via transfers between bank accounts (the bank giro
system) cannot offer. Law-abiding citizens use cash without any bad intentions, but
it also attracts people with more questionable intentions. So does Bitcoin. There is
strong evidence that cash payments, especially banknotes in large denominations, play
a significant role in the criminal world. For that reason, some economists advocate a
reduction in the use of cash money (Rogoff, 2016).

Over the past few decades, the central bank in Sweden conducted a large-scale
cash purge, which has lessened the importance of large banknotes considerably (Riks-
bank, 2018). The ECB has also taken some cautious, early steps to this end, but it is
a politically sensitive matter. In some countries, like Germany and Austria, people
place a lot of value on cash. These countries have always considered privacy important
where money is concerned, which is not to say that German and Austrian citizens
are involved in large-scale tax evasion. It is more a question of culture, as illustrated
by the saying Nur Bahres ist Wahres, which basically means that many people only
consider a payment complete if it is settled in cash. Modern methods of payment, e.g.
contactless payments, are becoming better available as well but are not as popular as
for example in The Netherlands.

Central banks and regulators want to have oversight of payments in order to
detect criminal transactions. Indeed, this is legally required. Against this backdrop,
it is highly unlikely that regulators would tolerate opaque crypto networks undo-
ing their efforts. The underlying Distributed Ledger Technology (DLT) of Bitcoin
facilitates a decentralized record keeping away from central authorities (like regular
banks). To the extent that large-scale use of DLT is permitted, at some point central
banks will likely demand that they be given access to the transactions and the parties
behind them. Incidentally, this discussion is also currently playing out in the design
of digital central bank money. In China, for example, the PBoC will soon be able to
see exactly what is happening in the DCEP network (the Chinese version of CBDC).
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Bitcoin as an Asset Class (Store of Wealth)

Bitcoin can increase or decrease strongly in value. Its availability is predetermined
and ultimately limited. The return on investment for holding Bitcoins is only related
to the development of the price of the Bitcoin itself, expressed in regular currency. A
Bitcoin investor can claim a return if another investor is prepared to invest in Bitcoin
at a higher price expressed in regular currency than paid for by the initial investor. It
is a speculative asset. Without the inflow of new money, investors in Bitcoin cannot
reap a return on investment expressed in regular currency.

At the same time, commentators regularly point out that price manipulation can
occur in the Bitcoin market when a few big parties manipulate the price for their own
gain. The market for Bitcoin is relatively illiquid compared to traditional financial
markets, which means that it lends itself well to such manipulation. Of course, the
same can be said of an asset class like precious metals, too. They often have only lim-
ited value in regular economic activity, even though some have industrial applications
and can be used to make jewelry.

One could say that the earlier discussed Cowrie shells and Rai stones resemble
Bitcoin in that they had no other applications as well. Nonetheless, these two old
means of payment have been in use for thousands of years, even if their significance
has declined considerably. Even gold was pushed from its pedestal temporarily in the
19th century by the advent of aluminum. Early perspectives on aluminum considered

BOX 6
Paying Taxes in Bitcoin

If the government backs a currency as a means of payment, in a normal economy, it greatly
helps to increase general acceptance. So the news in February 2021 that taxes could be paid
in Bitcoin and Ethereum in Switzerland was welcomed in crypto circles.

Closer examination, however, reveals that this news is less spectacular than it first
appears. It was the canton of Zug that opened the possibility of paying taxes in Bitcoin,
something that was already possible in a few Swiss cities. But the tax assessment simply
reads in Swiss francs, not in Bitcoin. And the tax authorities just want to be paid in francs.
However, people can convert their cryptos into francs through a designated crypto company
with which the tax assessment can be paid. After all, local governments keep their books in
the national currency.

Not so spectacular, then. At any time, people can decide to convert illiquid assets, such
as gold, stocks, real estate, or cryptos, into regular money to pay a bill. That has now been
made a little easier for Bitcoin users.
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it an exceptionally remarkable new metal. Napoleon III even replaced the golden
tableware he used at state banquets temporarily with the new-fangled aluminum.
The hype was short-lived; aluminum cutlery soon became part of soldiers’ standard
equipment and disappeared even sooner from the royal court. Gold and silver have
traditionally played an important role as safe investments that are relatively easy to
exchange for currency. They still do.

Note the contrast between Bitcoin and regular money. Regular money can be used
for more than just payments, it can at the same time be borrowed or invested. People
can make a return by investing money in shares or bonds issued by businesses. These
companies could generate positive returns and investors can let their money grow in
line with real economic activity. With Bitcoin, it is its own value (expressed in regular
money) that ultimately determines the return, positive or negative.

The issue is that there is no underlying Bitcoin economy in which all costs and
revenues are in Bitcoin. This is the same as saying that there is no real economy where
Bitcoin can be invested productively. As long as people’s daily incomes and expendi-
tures take place in regular money, Bitcoin (or any other random crypto) will, at best,
be ill-prepared to serve the same function as money.

That said, Bitcoin clearly fulfills the function as a store of wealth, but its high
volatility also makes it high risk. Therefore, the most likely role that Bitcoin could
have in the future financial system is as a highly volatile speculative asset class. And
yes, it might turn out to be a good investment, or not of course. Some people antici-
pate that the value of Bitcoin can rise much higher. If asked whether this is possible,
we can only say: yes, it could. But it might not, because the chance that the value
of Bitcoin could suddenly crash, even to zero, is arguably just as likely. Things are as
valuable as the value we attach to them. Hypes may come about, and can go very far,
though. Back in the 17th century when Tulip Mania was sweeping the Netherlands,
there was one type of tulip bulb that was worth so much you could trade it for a fine
canal house in Amsterdam. Relatively speaking, the hype surrounding Bitcoin is not
so bad, although with a much larger international reach.

3.3 BITCOIN ECONOMY, AND SCARCITY OF BITCOIN

Can we do a thought experiment, and suppose there is a bitcoin economy? The pre-
determined, fixed amount of Bitcoin is a great handicap. To maintain a stable price
level, it is important for the amount of money to be able to grow more or less in line
with economic activity. This is not entirely a one-to-one relationship, because the
rate at which money is exchanged between owners (the so-called velocity of money)
also plays a role (Boonstra & Van Goor, 2021). If the amount of money cannot grow
in relation to economic activity, it can only be accommodated by cither an ever-in-
creasing velocity of money and/or a structural decline in prices. A problem arises
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when people begin to expect structural price decline, in that the velocity of money
is more likely to decrease instead of go up. This could land the economy in a serious
depression. The same problem, among others, affected the gold standard, eventually
leading to its being given up. As a result, fiduciary money became far more common
during the last few decades of the gold standard, for example, debased currency, bank
notes, and fiat money. At the end of the gold standard the gold reserves of the Bank
of England covered only 12% of the money in circulation (Mayhew, 1999).

When Bitcoin was launched, commentators (see for example, 7he Economist in
2011) quickly noted the coin’s structurally deflationary nature. The artificial scarcity of
Bitcoin is an advantage for Bitcoin investors as long as enthusiasm for Bitcoin contin-
ues to grow: rising demand with inelastic supply by definition leads to a higher price.
In this sense, Bitcoin resembles gold. But from a monetary perspective, it severely
handicaps Bitcoin’s potential to become a serious currency. Price stability requires the
amount of money to retain some elasticity so that it can grow in line with the econo-
my. The gold standard proved untenable for a reason. Once the economy “outgrew”
the gold supply, fiduciary money became increasingly important.

The same thing could happen to cryptocurrency, too. Since the introduction
of Bitcoin, a great many new cryptocurrencies have been created. As the deflation-
ary character of Bitcoin becomes a bigger handicap to its successfully fulfilling the
payment function of money, other cryptos may well step in to play that role. It is
what happened when paper money and later, fiat money, gradually replaced pre-
cious metals as a means of payment. In this scenario, it is imaginable that Bitcoin
would increasingly become an investment category. History provides an analogy with
precious metals here, as well. Considering the fact that the amount of some newer
cryptocurrencies is not limited in advance, unlike Bitcoin, the crypto world is neither
more nor less inflationary than the regular money market.

3.4 HOW FAST IS THE BLOCKCHAIN?

The distributed ledger technology (DLT) behind Bitcoin, can handle a few hundred
thousand transactions per day. That seems like a lot, but actually it is not. The Dutch
giro-based payment system alone can handle that volume in a few minutes. The exist-
ing Chinese giro payment system can handle it in a few seconds; the new Digital Cur-
rency Electronic Payment (DCEP) system is even designed for 300,000 transactions
per second. Compared to regular currencies, then, Bitcoin is clearly lagging behind as
a means of payment. To put it bluntly, for the time being, the speed of the blockchain
is to regular payments what a handcar is to an F35 at top speed.

That could all change, of course. A so-called lightning network has been under
construction since 2016. The lightning Network allows users to open channels so
that they can send transactions directly to each other without waiting for the slower
main net to confirm single exchanges. As long as such a channel is open, parties can
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conduct payment transactions as needed. Once the channel is closed, the transactions
go to the main net for miner’s verification and confirmation. This partly solves the
extreme slowness of the BTC network, but is also eliminates the anonymous char-
acter of the blockchain. It is more or less a replication of the hub-and-spoke model
that characterizes today’s financial systems. As said, in the current model, banks and
other financial institutions are the primary intermediaries through which all payment
transactions occur. People can only use the lightning network if they know (and trust)
each other. It is useless, however, for so-called Point-of Sales (POS) transactions in
the supermarket. The lightning network would not make the Bitcoin a good means
of payments on a mass level. However, for cross-border transactions it might become
popular. It is faster than the traditional cross-border banking retail payments, have a
relatively high degree of anonymity and they are well suited to circumvent restrictions
on capital market flows (Cerutti et al., 2024).

3.5 DISADVANTAGES OF BITCOIN
Bitcoin and Sustainability

It is well known that the "mining” of Bitcoins is a very energy-intensive process.
According to the U.S. Energy Information Agency estimated the total usage at the
time was around 120 Terawatt hours (TWh) per year (U.S. EIA, 2024). To put this
in context: this is more than the annual energy consumption of the whole of the
Netherlands and is about thirty times the annual energy production of the Dutch
nuclear power plant in Borssele. Relative to other payment methods, like cash or fiat
money, Bitcoin is extremely energy intensive. There are newer cryptos that consume
far less energy.

Some Bitcoin adepts argue that Bitcoin’s high energy consumption should be
accepted without complaint simply because Bitcoin is such an innovative application.
Here the crypto devotees seem to be confusing the Bitcoin blockchain with the “cur-
rency”. Because as a means of payment, it is not clear what functionality Bitcoin adds
compared to regular fiat money. On the other hand, the distributed ledger technology
it uses is a distinct innovation compared to the regular system.

How Transparent is Bitcoin?

People who are deeply enthusiastic about Bitcoin like to draw attention to the net-
work’s transparency. After all, every individual transaction is visible on the block-
chain. But this is not the whole story. It is true that every web address is visible, but
it is often not known who is behind it. This is because of pseudonymity. The creators
of Bitcoin and similar crypto currencies and their supporters are mostly strongly
committed to privacy. There is nothing wrong with that in itself, but it also makes
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cryptos very attractive for the financial settlement of criminal transactions. In the
case of computer hacks, as for example was the case in 2021 at Maastricht University,
the hackers almost always have to be paid off in Bitcoins. If such a transaction were
concluded through an ordinary bank account, the police would probably be on the
criminals’ doorstep within minutes. But when criminal transactions are conducted
via the blockchain, tracking down the criminals requires much more law enforcement
effort, although gradually the police are becoming more effective in tracing Bitcoin
transactions. Incidentally, the number of criminal transactions completed in Bitcoin
accounts for less than 1% of the total number of Bitcoin transactions. That of course
says nothing about the amounts of money that could supposedly be involved as the
transaction sizes could differ.

Human Mistakes in Payments Cannot Be Corrected

The absence of a central regulator for the blockchain is good for privacy, as explained
above, but it also means that if anything goes wrong, no central authority can be
called upon to fix it. In the regular payment systems of most advanced economies,
human error is responsible for almost all payment transactions gone wrong. People
occasionally mistakenly transfer money to the wrong account. The payment systems
themselves are close to perfect, but people can be tricked into transferring money to a
fake account (spoofing). Also, people sometimes pay the incorrect amount. In many
if not most cases, banks can resolve payment errors. Even when, through no fault of
the account holder, an account is hacked by an outside party, banks often (partly)
compensate the account holder’s damages. Not so in the blockchain. If a payment for
whatever reason goes wrong, or a wallet is hacked and emptied, users can't do any-
thing to fix it. Another vulnerability is that losing the password for a Bitcoin wallet is
just as bad as losing an actual wallet.

You May Forget your Wallet Password

Losing your Bitcoin wallet password is very similar to losing a winning lottery ticket.
The internet has stories to tell about lost passwords, people who deleted passwords
while reformatting their hard drives, and people who discarded old computers only
to realize their wallet had literally ended up on the garbage belt with it. There is no
central regulator protecting Bitcoin users. One could also argue that the people who
choose to hold (part of) their assets in Bitcoin are aware of this. It is the risk you inev-
itably run in exchange for far-reaching privacy and the absence of central supervision.
Whether every enthusiastic Bitcoin follower who has recently jumped in realizes this,
is an open question.
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BOX 7
The Bitcoin as Legal Tender: The Case of El Salvador

In September 2021, El Salvador became the first country in the world to introduce Bitcoin as
legal tender, alongside the U.S. dollar. In many ways, this was a very unusual move, which
has attracted a lot of international attention. While the crypto community received this ini-
tiative enthusiastically, the reaction of institutions such as the International Monetary Fund
(IMF) and the World Bank was mostly negative. The IMF even suspended negotiations on
a new support program.

The question that arises is why the country wanted to introduce Bitcoin as legal tender.
Introducing Bitcoin does not in itself offer any new policy options. Because El Salvador
already did not have its own currency, it already could not pursue its own monetary policy.
The introduction of Bitcoin did of course not change that. Nor did it increase its fiscal policy
options, since the country cannot create its own Bitcoins.

Still, the El Salvador government expected some potentially big advantages. The expect-
ed main benefit concerns incoming transfers. The country receives around USD 6 billion
(25% of GDP) a year in transfers from Salvadorans abroad. These cross-border payments,
made through the traditional banking system, are generally slow and expensive. When Sal-
vadorans living abroad transfer their money via the Bitcoin lightning network, it is much
faster and cheaper. Note that probably most of these transactions are off-chain, bypassing
the blockchain. The country expected that this could increase El Salvador’s revenues by
several hundreds of million dollars a year. Without being able to verify this calculation, that
expectation seems not unrealistic. Note, however, that this benefit can also be achieved
without Bitcoin being introduced as legal tender.

Furthermore, introducing Bitcoin could promote financial inclusion in the country. El
Salvador’s economy was currently predominantly cash-based. Also, the vast majority of Sal-
vadorans did not have a bank account. If people start using a Bitcoin wallet, they will have
access to an alternative cashless payment system. The more people then have such a wallet,
the more effective Bitcoin can work as a legal tender. It is likely that most Bitcoins received
will still be converted into dollars. But that means that the people must have a bank account.
It appears that financial inclusion since 2021 indeed has increased.

However, if people decide to hold the received Bitcoins instead of converting them
directly into dollars, they expose themselves to the Bitcoin price risk. This risk is real, as the
Bitcoin price experienced very large fluctuations in the recent past. If an increasing number
of parties in El Salvador, such as individuals, crypto exchanges, companies or even the cen-
tral bank and the government, hold hefty positions in Bitcoin, fluctuations in the price of
Bitcoin will also spill over into the real economy.

Financial markets reacted negatively to El Salvador’s initiative. Of the major rating agen-
cies, both Moody’ s and Standard & Poor’s quickly downgraded El Salvador’s credit rating.
Following El Salvador's announcement, the International Monetary Fund immediately
stated in a blog that it believes the use of a crypto as legal tender is a step too far. It points to
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Bitcoin’s high instability. Two legal tender currencies in a single country, side by side, which
can fluctuate firmly against each other, are expected to disrupt the functioning of the market
mechanism. If the Salvadoran government decides to start its own administration in Bit-
coin, the country faces major exchange rate risks vis-a-vis the rest of the world. Bitcoin also
has a reputation for a significant number of criminal transactions on the so-called dark web
being settled in Bitcoin. Partly for this reason, the IMF is concerned that introducing Bitcoin
as legal tender could undermine not only the stability but also the integrity of the Salvadoran
banking system. This could lead to the country being seen internationally as a pariah state,
with all the consequences that would entail. It was a major setback for El Salvador that the
IMF is negative on the introduction of Bitcoin as legal tender. Indeed, the IMF immediately
shelved a USD 1.3 billion support program for El Salvador. Without an agreement with the
IMF, support programs from other multilateral institutions, such as the World Bank and the
IDB, are also at risk.

Be that as it may, El Salvador has taken a unique step with the introduction of Bitcoin
as legal tender. As far as we know, never before has a country voluntarily surrendered part
of its monetary autonomy to an anonymous, decentralized network like Bitcoin. However,
the experiment ended in December 2024. The IMF issued a press release, stating that the
potential risks of the Bitcoin project will be diminished as legal reforms in el Salvador will
make acceptance of Bitcoin by the private sector voluntary. This means that the Bitcoin will
de facto lose its status as legal tender. Engagement in Bitcoin-related economic activities
and transactions in and purchases of Bitcoin by the public sector will be conned. Taxes will
only be paid in U.S. dollars and the government’s participation in the national crypto e-wal-
let (Chivo) will be gradually unwound. In the same statement, the IMF also announced a
new loan to El Salvador of USD 1.4 billion.

In conclusion — in 2021, El Salvador was the first country to introduce crypto as legal
tender, while in 2024 it was also the first country to abolish it. The benefits of having the
Bitcoin as legal tender were outweighed by the cost of losing confidence by the markets and
support by the IMF.

3.6 PROSPECTS FOR BITCOIN
Could Bitcoin Become the Ultimate Global Currency?

The concept of a global currency, meaning a currency that holds a monopoly over
all payment transactions worldwide, is related to the notion of an optimum currency
area (OCA). Whether one could consider a particular currency area an optimum cur-
rency area (OCA) depends on the economic and political cohesion in that area. The
concept of a global currency would be relevant if one could consider the world being
an optimum currency area. But, in the words of Nobel laureate Robert Mundell, “the
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optimum currency area is not the world” (Mundell, 1961). Economic and political
cohesion is lacking.

Monetary autonomy is also important. Policymakers of particular currency areas
want to be able to influence the money supply within their economy so that there is
not excessive inflation or deflation. In Europe, we have the Economic and Monetary
Union (EMU or eurozone), a currency area in which political integration is not yet
complete. Given how hard it is to achieve political cohesion in a group of about
twenty countries that are similar in many ways, the chances that it could be achieved
on a global scale are zero.

Could Bitcoin Become a Global Currency Anchor?

Some people think that the Bitcoin could develop into a global currency anchor,
like gold was under the gold standard. This will not happen, as the Bitcoin system
is neither fast enough nor transparent enough. Moreover, creating a global curren-
cy anchor is a highly political process. It would enormously influence the way the
international financial system is organized and could place restrictions on national
monetary sovereignty. The stakes are extremely high. Policy makers would not allow
an untransparent system like Bitcoin to fulfill that role.

That does not diminish the fact that intelligently designed crypto currencies may
well play a role here. We are then in the realm of stablecoins. In 2019, for example, a
consortium led by Facebook announced plans for a new digital so-called stablecoin,
the Libra (later renamed Diem). There are many differences between Libra/Diem
and Bitcoin, and of course the most important is that the Diem did not come into
existence. In 2022 the consortium stopped the project.

But the design of the Diem was, at least in theory, economically sound. It was
flexible, the consortium behind the Diem wanted to cooperate with supervisors to
prevent use of the Diem for illegal transactions and, as said, the Diem is a so-called
stablecoin. This means that all Diem are in principle backed by high quality and very
liquid assets. However, the authorities immediately recognized that the Diem has the
potential to become much more threatening to the monetary system than Bitcoin,
potentially affecting the monetary autonomy of central banks, especially in smaller
and financially less developed countries. The Diem is probably the main reason why
central banks greatly increased their efforts to introduce CBDC in recent years (see
chapter 4).

However, with a few adjustments the Libra/Diem could have served as a global
currency anchor, based on the technology behind its currency basket. The composi-
tion of the Diem would need to be like the SDR, the International Monetary Fund’s
basket of currencies which is comprised of the most important currencies in the
world. The IMF would have to supervise this basket, specified its composition and
the amount available. The Bank for International Settlements (BIS) could manage
the currency on a day-to-day basis. That would potentially have improved the global
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financial infrastructure and simultaneously make the global economy more stable
(Boonstra, 2011; 2019).

Will Bitcoin Ever be Fully Integrated into the Mainstream System?

This is already happening to some degree. For example, some banks are acting as
custodians for Bitcoin companies. More and more financial institutions offer Bit-
coin-based products, such as ETFs. However, this does not necessarily mean that they
take Bitcoins on their balance sheet themselves; trading at their own risk is still largely
unattractive for most banks. They would also have to hold a lot of equity against it,
given Bitcoin’s volatility.

Observe that when banks offer services to Bitcoin companies, they immedi-
ately provide a means for the regulator to get a better handle on them. After all,
banks need to know their customers well, which means they need to have a good
understanding of what their customers are doing. The customers behind the wallets
may very well have to reveal their real identity to the custodian. Many parties are
entering this market with additional financial services in cryptocurrency. Although
some of these companies are starting to look like banks in many ways, they rarely
are, which makes sense, as they would be directly subject to banking supervision.
For Bitcoin to be fully integrated into the system, its pseudonymity will have to be
largely abandoned.

What will Happen if Bitcoin Becomes Regulated?

The fact that Bitcoin is used to settle illegal activities also gives investing in Bitcoin a
bit of a sour aftertaste. It is, of course, conceivable that the blockchain will be mod-
ified in such a way that a certain degree of transparency for a central regulator will
replace pseudonymity. And that a market regulator will henceforth oversee whether
price manipulation is taking place and whether Bitcoin investors are being provided
with good, objectively accurate information.

Nevertheless, the possibility remains that such measures, which regulators are
bound to consider sooner or later, will subsequently cause Bitcoin’s light to burn out.
The anonymity and distance from a central regulator might be critical ‘success factors’
that would be compromised too much.

3.7 CONCLUDING THOUGHTS
Bitcoin and cryptos in general face a slightly contradictory threat, namely, that they
could become too successful. Central banks will not allow an uncontrollable type of

alternative money to take away their control of domestic monetary developments.
This is particularly true with stablecoins: central banks are now working hard on the
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development of their own digital currency (CBDC), with the preservation of mone-
tary sovereignty as the main reason.

Bitcoin may be handicapped in its role as a new currency, but it came with a com-
pletely new, revolutionary technology, the distributed ledger technology (DLT). DLT
is a technology that is rapidly gaining a foothold in the mainstream financial system.
It is finding more and more applications away from Bitcoin in existing institutions,
for example in transnational payments or expediting international letters of credit.
In these places, DLT is adding significant value. Some central banks are considering
introducing a central bank digital currency (CBDC) which will be based on DLT,
although DLT appears to be more feasible for (wholesale) central bank applications
rather than retail. The Swiss Central Bank (SNB) is one of the central banks that
focusses its CBDC-project on DLT-based cross-border wholesale transactions instead
of retail transactions (see chapter 4).

Opverall, one could sense that DLT, the innovation behind crypto currencies, is
likely to become a permanent fixture in the financial system. The prospects of Bitcoin
as a currency, like those of other crypto currencies, are a lot less clear.
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4 CENTRAL BANK DIGITAL CURRENCY

4.1 INTRODUCTION3®

Since a couple of years, there is a growing debate about central bank digital currencies
or CBDC (Gnan et al., 2018). This would be a new development in a long history
of central banking. Central banks have been issuing money for centuries, although
their status as modern central banks is of more recent origin. As described in chapter
2, central banks issue bank notes, which are used by the public for payments, and
they create bank reserves, which cover the commercial banks’ most liquid liabilities.
Together, these categories of money form the aggregate Mo. Historically, it was not
unusual that central banks also offered payment accounts to private companies and
individuals. This made sense, given the fact that many central banks started their lives
as a commercial bank and gradually grew into their formal role as central bank, being
the lender of last resort for commercial banks and banking supervisor. Today, most
central banks only offer payment services to banks (with interbank clearing services),
and to some non-banking financial companies. As a result, most central banks today
only issue cash to private citizens, but do not offer them payment accounts.

The discussion about CBDC started in reaction to two important trends. The first is
that cash payments are gradually overtaken by payments by bank transfers. The second
trend is the rise of so-called crypto’s, like the Bitcoin (see chapter 3). When private
parties can issue digital money using Blockchain technology, why can’t central banks
do the same thing? Especially when in 2019 Facebook announced the introduction of
a new stablecoin, the Libra (later called, Diem), central banks acutely woke up (Libra
Association, 2019; Catalini, et al. 2019; Carney, 2019). The Dutch central bank, DNB,
is a good example. In its annual report over 2017, it takes a rather critical stance towards
CBDC, as it was convinced that any advantages that CBDC could bring were out-
weighed by its potential disadvantages (DNB, 2018). Two years later it published a
report on CBDC with a much more positive tone (DNB, 2020). One cannot escape
the impression that the announcement of Libra played an important role in this switch
in position. Over time, more arguments in favor of CBDC were put forward.

This chapter is structured as follows. We will begin with a definition of CBDC.

36 This chapter has benefitted from research of Shalva Mkhatrasvili who is an external PhD student at
VU Amsterdam.
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Next, we will discuss the most important arguments that were put forward in favor
of CBDC, followed by a discussion of respectively the various design options, possi-
ble technologies and the various challenges that central banks face when they want to
introduce CBDC.

4.2 WHAT IS A CENTRAL BANK DIGITAL CURRENCY?

Central bank digital currency (CBDC) is cashless money (money in a bank account)
that is held by ‘the public’ either directly or indirectly via a payment interface provid-
er (PIP) in an account with the central bank (Gnan et al., 2018). Alternatively, CBDC
may be offered by the central bank on a value-based token, such as a smartcard of
a smartphone. Both versions can be used for payments between consumers. It is a
retail payment product, although it is also possible to develop a wholesale CBDC
(see below). Such CBDC does not yet exist anywhere on a large scale, although some
central banks do offer payment services to non-financial institutions on a limited
scale (wholesale CBDC). Central banks emphasize that CBDC would be an addition
to the existing means of payments. They generally do not intend to replace cash or
deposit money by CBDC. However, some discussants see CBDC as an opportunity
to eliminate deposit money on traditional bank accounts completely, which would
mean that all payment accounts would be held at the central bank and that the cen-
tral bank would have a monopoly on money creation. We will discuss this later.

The basic idea of CBDC as an addition to the current system looks simple at first
sight, but gradually it will become clear that it is a highly complex issue. Figure 25
illustrates the impact of CBDC on a central bank’s balance sheet.

CBDC has many faces. According to the BIS, the multitude of possibilities avail-
able even means that it is only possible to properly define CBDC by what it is not:
“CBDC is a digital form of central bank money that is different from balances in tradi-
tional reserve or settlement accounts” (BIS, 2018, p. 4).

Sometimes, CBDC is referred to as an electronic equivalent of cash or digital cash.
This is rather confusing, as there are many possible variants of CBDC, that differ
widely in underlying technology, scope and design. Most varieties are certainly not a
full-blown equivalent of cash, as any transaction that runs via a bank administration
is by definition not anonymous. A final remark is necessary on the scope of CBDC.
As said, most of the discussion is about so-called rezil-CBDC, meaning a payment
instrument for the general public. This in contrast to a wholesale CBDC, which is a
payment instrument for large (financial) companies. Initially the focus in this chap-
ter is on the retail CBDC, more specifically, the digital euro. We will come back to
wholesale CBDC later.
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Figure 25: Central Bank Balance Sheet Without and With CBDC

FIGURE 25A: BALANCE SHEET WITHOUT CBDC
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FIGURE 25B: BALANCE SHEET WITH CBDC
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4.3 WHY WOULD CBDC BE A GOOD IDEA?

As a retail CBDC basically offers the same functionality as a payment account with
a commercial bank, the added value of it beforehand is not clear. Moreover, as we
shall see, CBDC also may bring disadvantages and costs, which largely depends on
the way CBDC is designed. We will discuss the potential benefits and the costs of
CBDC briefly in the next paragraphs. Over time, central banks have put forward
several arguments in favor of the introduction of CBDC. We will discuss the most
important:

— First, monetary authorities feel that there is a real possibility that cash, viz.
banknotes and coins in circulation, would entirely disappear. Introduction of
CBDC would guarantee that the central bank retains a role (‘footprint’) in the
provision of money, once cash has disappeared.

— Second, quite a number of people world-wide still have no access to banking services
and are strongly reliant on central bank money (banknotes), which would be
problematic when cash disappears. Moreover, in a cash-based economy it is difficult
to conduct long-distance payments, get credit or store financial wealth in safe place.

— 'This is the so-called financial inclusion argument, which is especially important in
many emerging markets.

— 'Third, cross-border payments are often relatively cumbersome and expensive.
Moreover, many countries have poorly-performing domestic payment systems.
Within the eurozone, however, the situation is better, as many if not most
bankcards are accepted in virtually all member states.

— Fourth, central banks want to prevent unreliable private ‘stablecoins’ to become
important. As mentioned above, this argument became more prominent after
Facebook announced that it would introduce the Libra (see chapter 3).

— Fifth, central bankswould like to stimulate innovation of the paymentinfrastructure.
CBDC is expected to open possibilities here, such as micropayments, conditional
payments and smart contracts, part of the digitalization trend.

— Sixth, central banks want to decrease the dependence on foreign technology. This
of course is a protectionist argument, which is seen as important in Europe where
American payment providers play an important role. Since the second presidency
of Donald Trump this argument has become more acute.

— Seventh, CBDC could open more opportunities for monetary policy. Especially
in a cashless world, academics expect that an interest-bearing CBDC would make
it possible to eliminate the Effective Lower Bound (ELB) of interest rates.

Note, that there are a lot of additional presumed benefits of introducing CBDC.
Some expect, for example, that CBDC would improve the effectiveness of Anti
Money Laundering (AML) legislation. Others emphasize a positive effect on financial
stability. Sometimes it is argued that a digital euro could strengthen the international
position of the euro and improve Europe’s strategic autonomy. Whether or not this
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would be the case depends among other things on the scope and design of the digital
euro.

4.4 A CLOSER LOOK AT THE ARGUMENTS

In this section, each of the arguments that were put forward in section 4.3. will be
discussed. The first argument states that cash may be disappearing. The statistics show
indeed, that the use of cash is declining, but the differences between countries are
large. See Figure 26 for data on the eurozone. The figure shows as well that in the
countries with the lowest degree of cash usage in the eurozone, viz. Finland and The
Netherlands, the use of cash between 2022 and 2024 actually has slightly increased.
Note that if it really would be a problem that people use less cash, there may be effec-
tive options to strengthen the position of cash. In many countries, shops are allowed
to refuse cash for payments. Therefore, an easy first step is to strengthen the position
of cash as legal tender.

By way of illustration, Figure 277 gives an indication of global payment behavior.
These data, which show the share of cash in the va/ue of PoS transactions in 2023, give
also an indication that cash faces strong competition from other means of payments.

Figure 26: The Use of Cash at Points of Sale (PoS) in the Eurozone

The share of cash in the number of transactions, 2016-2024. Source: ECB SPACE report
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Figure 27: Payment Behavior All Over the World

Share in POS-payments, value, 2023. Source: World Payments Report 2024
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It also shows the enormous rate of innovation in payments technology all over the
globe. The case of Chinas is most noteworthy. Some decades ago, China was largely
a cash-based economy. Today, the country is a global frontrunner in the use of digital
wallets. On the other hand, Japan, one of the most advanced economies in the world,
is still overwhelmingly cash-based.

Moreover, the argument that central banks should keep a foothold in the payment
system is not very strong. Modern central banks are a relatively young phenomenon
and the world has functioned for millennia without them. Banknotes are much older
than central banks. This does certainly not mean that central banks are unimportant
institutions. Today, they play an important role is economic policy. But this does not
automatically mean that they need to have a large footprint in the retail payment
system.

The second argument on financial inclusion is not really a problem in Europe.
According to World Bank data, financial inclusion in Europe is higher than anywhere
in the rest of the world. There are some spots where it is below average, but that
probably is the result of a low degree of digital inclusion. A digital euro does not solve
that problem.

The third argument is basically correct. Cross border retail payments, especially
with countries outside the eurozone, can indeed be relatively cumbersome. But is this
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BOX 8
The Advantages and Disadvantages of Paying with Cash

Paying with banknotes and coins brings several advantages. First, cash transactions are
‘real-time’, meaning they are completed as soon as the money changes hands. There is
no delay in completing the transaction, nor is there doubt about the creditworthiness of
the customer. Indeed, where cash payments are concerned, creditworthiness is irrelevant,
as the payment takes place in real time in every respect. A second advantage is that cash
payments are anonymous. For privacy reasons, this is important to many people, if they
do not want to leave a paper trail of their dealings. In short, cash payments are effective,
immediate and anonymous. A digital euro that would want to mimic cash should have these
same characteristics.

Paying through a bank account is by definition not anonymous. Records of the transac-
tion remain in the administrative system of one or more banks. This is not the case for cash
payments. Furthermore, another advantage of cash, and one not to be underestimated,
is that it is a fallback option if for any reason payments through bank accounts should no
longer function.

Conversely, the main disadvantage of cash payments is the very anonymity that many
cash users experience as an advantage. The fact that a cash transaction leaves no traces
makes cash very suited to illegal dealings. There is convincing evidence that cash plays an
important role in criminal circuits. The U.S. economist Kenneth Rogoff points to the enor-
mous discrepancy between the volume of cash in circulation and the amount that people
claim to have in their possession. Americans report having an average of 250 dollars in cash
per household, whereas the central bank has issued a total of 4,200 dollars per household
in banknotes (Rogoff, 2016). This surely indicates that cash plays a role in criminal activities
that should not be underestimated. According to Rogoff (2016), the seigniorage income
from printing banknotes falls well short of the costs incurred by the central banks to detect
illegal transactions combined with the loss of tax revenues from tax evasion through cash
payments.

solved by a domestic retail CBDC? Things are already rapidly improving, sometimes
under pressure of available alternatives, such as the Bitcoin lightning network (see
box 7 on El Salvador in chapter 3). A wholesale CBDC may be more effective here.
Following the fourth argument, it is very understandable that central banks want
to prevent unreliable private ‘stablecoins’ to become of systemic important. But one
could wonder whether their fears are well-founded. One can imagine that the central
bank of a small and financial unstable country is afraid for losing its monetary auton-
omy. But what options does it have? Why would people have confidence in CBDC
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issued by a failing central bank? The Petro of Venezuela, for example, was launched
in 2017 against the context of an accelerating inflation, which in 2018 culminated
in a severe hyperinflation. The people did not fall for it and prefer U.S. dollars over
both the Petro and the Venezuelan Bolivar. On the other hand, the chances seem slim
that an effective central bank of a stable large economy has anything to fear from a
stablecoin. For the eurozone, for example, if the ECB continues to do a good job on
price stability, why would there a reason to fear stablecoins? And if the ECB fails in
its mission, having the digital euro might be of little help.

The fifth argument, that central banks want to stimulate innovation of the pay-
ment infrastructure might not be very convincing either. There is certainly no lack of
innovation in the world of retail payments. It is more or less the other way around:
thanks to the rapid and successful rate of innovations in the world of payments the
use of modern giro payments systems has increased enormously. Moreover, almost
everything that the central banks mention as ‘new’ possibilities thanks to the digital
euro is already possible in the current system. The key question then is, what extras
does the digital euro bring.

The sixth argument is that central banks want to decrease the dependence on for-
eign systems. This is a somewhat protectionist argument, which is seen as important
in Europe where American payment providers, such as Visa and Mastercard, play an
important role. European policymakers fear that the dependence on American pay-
ment providers could be a potential threat to Europe’s strategic autonomy. This argu-
ment has become more urgent now that the relations between the United States and
Europe are rapidly deteriorating under the Trump presidency. The question that arises
is whether introducing a (retail) CBDC is the best answer to this challenge. And is it
a helpful answer at all? To make things even more difficult, the European payments
system is also dependent on network providers from the United States.

The seventh argument put forward is that, under certain circumstances, the pres-
ence of BDC may be able to remove cash completely. Once cash has disappeared, it
may open the road to negative policy rates by removing the effective lower bound
(ELB). These arguments are typically not put forward by central bankers, who would
like to retain cash (see above), but by academic authors, Kenneth Rogoff the most
prominent among them (Rogoff, 2016). Rogoft argues that cash is still the most
prominent means of payment in criminal circles. By retaining physical cash, central
banks are at least partly responsible for facilitating criminal transactions. Note, that
the largest part of the money supply consists of high value notes, such as the U.S.
dollar 100 banknote or the euro notes with a denomination of € 100, € 200 and €
500. Most people do not own such notes, but they are highly popular among crim-
inals and people who want to avoid taxes. Central banks are aware of this, some
of them, such as the Swedish Riksbank, have even put through a serious monetary
reform to remove a substantial amount of banknotes with large denominations. But,
as said, some European countries are still relatively cash-based. In Germany and Aus-
tria, for example, people hold a substantial part of their financial wealth in cash. This
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BOX 9
How to Reduce Cash Usage

The possibility of offering a negative interest rate on CBDC is not the only argument for
reducing or even elimination the use of cash. Cash is highly popular among criminals and
tax evaders. Therefore, there are voices to reduce the use of cash. U.S. economist Kenneth
Rogoff is one of the strongest advocates of curtailing the use of cash in society. He propos-
es that its use should be phased out gradually. A gradual approach is important because it
would allow time to deal with any complications that might arise. One of the difficulties is
that in some developed economies, such as Japan and the United States, the bank giro pay-
ments system is not as well developed as elsewhere. Moreover, as the use of cash is still so
popular, attempts to reduce it too drastically would likely meet with considerable resistance.

The first step would be to stop issuing banknotes with the largest denominations. Subse-
quently, after a number of years, the central bank would strip all existing banknotes in these
large denominations of their status as legal tender, thus compelling the owners to exchange
them in good time for banknotes in lower denominations. This trend is already underway in
a number of countries. Rogoff refers to developments like this in several countries, includ-
ing Sweden, Denmark, Singapore and Canada. In the eurozone, the ECB decided in 2016
not to issue any new € 500 banknotes, but remarkably also issued a press report stating that
already existing € 500 notes would ‘always’ keep their value (ECB, 2016). For the time being,
the ECB is continuing to issue banknotes of € 50, € 100 and € 200. This illustrates the popu-
larity of cash in countries such as Germany, Austria and countries in South-Eastern Europe.
In these regions, cash often still dominates in retail transactions (Figure 27).

The transition to a fully cashless world requires that a number of pre-conditions be met. For
a start, we would need a flawless bank giro system. This would have to be not only very efficient
(therefore cost-effective), but transactions would have to be 100% faultless and conducted in
real time. It would also require that everyone can participate in the bank payment system. Many
economies, even those that are highly developed, are far from being at this point in cashless
banking. Moreover, many people are attached to cash for privacy reasons (see above).

Rogoff proposes that money should continue to circulate in smaller denominations for
the time being. He would set the upper limit at € 20 or $ 20. Notes of this amount would be
adequate to complete most cash transactions, but for criminal activities and/or large-scale
tax evasion, it would be much less attractive to use cash. He also suggests to transition
gradually to cash in the form of coins only. As he explains, a sum of USD 1 million in $
500 banknotes would fit in a small suitcase. The same amount in $ 20 notes needs 50,000
banknotes, requiring several large cases. If the same amount were to be paid in coins, you
would need a truck with strong suspension. Criminals will not be happy to see banknotes
disappear entirely from circulation. They will likely switch in even greater numbers to cryp-
tos, such as Bitcoin (see chapter 3).
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makes a policy that aims at the reduction of the physical money supply politically a
very sensitive issue.

The removal of the ELB can also be controversial. People in times of recession
would receive negative interest on their savings. It may improve monetary transmis-
sion though, yet central banks may have proved over the last decade that they already
have a powerful arsenal of alternative monetary instruments available.

Note, that the aim of removing the ELB necessitates that CBDC becomes interest
bearing (positively and/or negatively remunerated). By definition, this conflicts with
a high degree in anonymity in transactions with CBDC, which may be one of the
reasons why the European Commission already has decided that the digital euro will
not be interest bearing.

This is one of the examples where certain aims of CBDC have consequences for its
design which automatically exclude other design options and functions (see Box 10).

We may conclude, that the arguments in favor of CBDC are debatable, and that
central banks often fail to explain what CBDC would exactly solve, and/or why
CBDC would be superior to alternative remedies. This is why some gave CBDC a
nickname: a solution looking for a problem.

4.5 CBDC: OPTIONS, DESIGN CHOICES AND TECHNOLOGY
Several choices come up once one considers introducing CBDC.
Direct Engagement by Central Banks?

A question is whether central bank will engage directly with retail clients, or indirect-
ly? The first is direct engagement, meaning that people can hold a payments account
directly with the central bank. This would mean that the central bank runs a retail
payment system which can be directly accessed by hundreds of millions of clients.
Note, that most central banks have no experience in running such a massive retail
system at all. It for sure is a dramatic change compared to current practice, albeit from
a historical perspective, such change would look less dramatic. Most modern central
banks originate from relatively old institutions that had many functions for the gov-
ernment but also for private clients. Examples are the Bank of England (BoE, 1694)
and the Dutch central bank (DNB, 1814), which only in the middle of the 20th centu-
ry were formally established as central banks, with a monopoly on banknote issue and
supervisory tasks. In the course of time, they had to say goodbye to their commercial
activities. With a direct CBDC-model they should invest heavily in new payments
systems and their operation, including establishing new compliance departments. It
would also bring new challenges and even risks for the central bank (see below).
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Figure 28: The Most Probably CBDC Infrastructure
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Therefore, most central banks appear to prefer an indirect design, in which the central
ledger of CBDC accounts are held with the central bank, but these accounts can only
be approached via a layer of private operators (Figure 28). Such operators, named
Payment Interface Providers (PIPs) could be private banks or other private providers
of payment services. In this model, the central bank does not have direct contact with
retail clients, as all retail client-based activities are outsourced to those PIDs. It is clear
that this model has advantages for central banks, because outsourcing of the client
contacts to private entities also means that all the costs and potential risks that they
bring will be outsourced to the private sector. Moreover, the private sector is supposed
to produce all the CBDC-based innovations that central banks expect the arrival of
CBDC will bring.

Design Choice: Interest-Bearing or Not?

A very important question is whether or not a central bank should offer interest on
CBDC-account or not. We already briefly touched upon this issue. If CBDC does
not carry any interest, effectively offering an interest of 0%, it will determine the ELB
in a similar way cash does today. But if CBDC would offer interest, for example the
official policy interest rate, in combination with an almost total absence of cash, this
will also be possible to offer a negative interest rate, which opens options of deeply
negative policy rates (Rogoff, 2016). This may be more effective in combatting defla-
tion than the current practice of quantitative easing.

The elimination of cash and its substitution by an interest-bearing CBDC would
have two other consequences. The first is that central banks will lose an important
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source of income, viz. seigniorage. The production costs of banknotes are lower than
their economic value, meaning that central banks make a profit out of it.” The moment
they have to pay interest on the retail money they produce, this profit source diminishes
or is even gone. Second, in order to pay interest to an CBDC-owner, the central banks
(and the tax collector) need to know the identity of the account holder, meaning no
anonymity and basically a farewell to CBDC with a high degree of cash-like features.
Recall that the ECB has already decided not to pay interest on the digital euro.

CBDC Technology

There are basically two technologies available. The first is the traditional payment tech-
nology that today already is used by commercial banks. The second is so-called Block-
chain or Distributed Ledger Technology (DLT). At the time of writing, Blockchain
technology is not a real option for a retail CBDC, as it is until now unsuitable for the
handling of mass payments. The existing retail payment infrastructure can howev-
er; in for example the Netherlands or Sweden thousands and thousands of payment
transactions via bank accounts can be handled in a second, and with real-time settle-
ment. Blockchain technology cannot (see chapter 3). This may change in the future, of
course, but for the time being traditional payment technology appears superior.

A further distinction is between an account-based CBDC or an off-line version that
more closely reflects cash. Most discussion is about CBDC-accounts, but another
possibility is to offer CBDC on a so-called value-based token, such as a chipcard or
a mobile phone, with the possibility of anonymous peer-to-peer transactions. Only
then CBDC comes close to the anonymity of cash, although even such a token should
regularly contact the central database, in order to prevent double spending or digital
counterfeiting. A central bank can decide to do both: offer people CBDC-account
with the option of an additional value-based CBDC token.

Optimal Amount of CBDC

Another question is whether or not there should be an upper limit on the amount of
CBDC that people may keep on their account with the central bank. CBDC without
a limit may have a negative impact on financial stability, as long as CBDC is offered
along payment accounts with commercial banks (see next section).

There is also the option to replace the payment accounts that today are held with
commercial banks completely by CBDC accounts with the central bank. This would
be a drastic redesign of the financial system, because when commercial banks are not

37 Note, that the costs and benefits for society may be different. The loss of government income due to
cash-based tax evasion may be larger than the seigniorage of the central bank.
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BOX 10
Design Options. One Choice May Exclude the Other

Central banks have mentioned a series of reasons why they think introducing CBDC might
be a good idea. The problem is, that choosing an objective may automatically imply a certain
design choice. This may in turn automatically exclude other options. Shalva Mkhatrashvi-
li was the first to formally investigate this topic and to develop an instrument that could
help central banks in designing a functioning CBDC. This is a rather complex issue, but a
few simple examples may clarify the problem. If a central bank wants to use CBDC as an
alternative of cash, this would mean developing CBDC with as many features of cash as
possible, viz. a high degree of anonymity and with a peer-to-peer payment possibility. It
would automatically exclude an account-based product, as payments via a bank account
leave unavoidably an administrative trace. If, on the other hand, a central bank would like to
use CBDC to improve financial inclusion, it will develop an account-based CBDC that can
be used as an anchor product. The latter means that the central bank should also open the
door for other functionalities, such as the possibility to get credit or a savings account. This,
automatically excludes a high degree of anonymity. You cannot have both. Also, as already
pointed out, a ‘cash look-alike’ CBDC by definition cannot pay out interest and, the other
way around, a high degree of anonymity excludes the payment of interest. There are many,
sometimes rather subtle consequences of such design decisions and sometimes they are
easily overlooked. The interested reader can find an extensive list of them in Mkhatrashvili
& Boonstra (2022a; 2022b).

able to offer payment accounts to their clients, they also are no longer able to create
money (chapter 2). Under this scenario, all private banks would become so-called
secondary banks, meaning that they are only simple intermediaries between deposi-
tors and borrowers. In this scenario, running the payment system would become a
monopoly of the central bank, as well as money creation. This is a similar situation
as under so-called full-reserve banking, as discussed in more detail in chapter 10A of
Boonstra & Van Goor (2021).

4.6 COULD CBDC ALSO BRING PROBLEMS?
Potentially, CBDC can bring several serious problems, although it depends very much

on the actual design. As we saw, there are many different potential variants of CBDC.
The following addresses some of the potential disadvantages of CBDC.
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CBDC and Financial Stability

An important disadvantage of CBDC is the potential for a substantial negative effect
on financial stability. This risk is very actual in the scenario when a retail version of
CBDC is introduced alongside the existing system, with cash and traditional bank
accounts still in place. This is because the existence of CBDC would make it very
easy for people to transfer money from a regular payment account with a commercial
bank to their CBDC account with the central bank. If this happened on a large scale,
we could be looking at a digital bank run. Figure 29 illustrates this.

Under the current system of fractional reserve banking, the threat of a run on the
commercial banks is always present, given their role in maturity transformation and
the resulting unavoidable liquidity risk. However, the consequences in today’s system
are less far-reaching when compared with a situation with CBDC. Today, the most
common manifestation of a bank run is either that people withdraw cash from their
payment accounts or, which happens more often, that people and companies transfer
money away from their accounts at a bank perceived to be in difficulty to another
bank considered to be safer. The banks under pressure then have an acute liquidity
problem, but the liquidity of the banking system as a whole is, apart from the cash
withdrawal or transfers to foreign banks, not seriously affected. In such circumstanc-
es, the central banks can concentrate its lender of last resort activities on the banks
in liquidity problems, as other banks may find themselves in a situation of sufficient
or even abundant liquidity. A good example is what happened at the start of the
financial crisis in the Netherlands in 2008, when people en masse shifted money to
Rabobank.

If, on the other hand, a run on the banks occurs via CBDC, meaning that people
transfer money from their payment account with a commercial bank to a CBDC
account with the central bank, the monetary base declines, as CBDC is not part of
the bank liquidity reserves. As a result, it would not only be the banks in difficulty
that would experience a liquidity problem, but the liquidity of the banking system
as a whole will be reduced as well. In other words, a run on the banking system as
a whole would be easier with CBDC; as a result, the consequences for the liquidity
of the banking system would be more serious, and escalation would be more likely.
This would make it more difficult for a central bank to fulfill its role as lender of last
resort (see chapters 5 and 6 on money creation and chapter 10 on monetary policy of
Boonstra & Van Goor, 2021).

Central banks are thoroughly aware of this threat. Some proponents of CBDC,
however, think that the existence of a deposit guarantee scheme (DGS) would pro-
vide adequate protection. But it is an open question whether or not a DGS would
offer enough protection if people could transfer their balances to CBDC account at
the central bank in a matter of seconds. At the very least they could avoid the uncer-
tainty with respect to how long it would take to activate the deposit guarantee system
and get their money back.
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To address these issues, the ECB has already announced that there will be a max-
imum balance of digital euro that people may hold on their account with the cen-
tral bank. If the balances become too high, a ‘waterfall function’ will automatically
transfer the surplus to an account with a private bank. But the discussion about the
optimum amount is far from having been decided. The ECB has proposed an amount
of € 3,000 per person, but many bankers think that this limit may be too high. Espe-
cially small savings and cooperative banks, such as in Germany, have many clients
with relatively low savings balances. These banks fear that many of their clients may
shift all of their money to the central bank. In 2024, the BVR (umbrella organiza-
tion of cooperative banks) has conducted an investigation among 714 of its member
banks. In a stress scenario, in which all of their clients would shift an amount of €
3,000 from their bank accounts to CBDC accounts at the ECB, a large majority of
their member banks would have serious liquidity problems (Osman, 2023). This ‘dis-
astrous’ scenario could have a major impact on the structure of the German banking
system. Therefore, they have proposed a limit of € soo per person. This discussion is
far from concluded.

Who Will Supervise the Supervisor?

If every resident had direct access to a CBDC account with the central bank, it would
(like the commercial banks today) be responsible for continuous monitoring of the
payments system to prevent illegal transactions and/or tax evasion. In formal terms,
it would have to meet all regulations in the field of Anti Money Laundering and the
prevention of criminal transactions (the so-called AML/CFT regulation, see chapter
7 of Boonstra & Van Goor, 2021) that today already applies for private banks. This
would require the central bank to invest heavily in customer and compliance depart-
ments and possibly an extension of its branch network.?® In most countries, central
banks today have only a very limited number of offices.

The question then arises: which agency would monitor the central bank to ensure
it was doing this job adequately? Moreover, if things go wrong, the central bank
will also run a substantial reputational risk. Furthermore, once a central bank offers
CBDC o its citizens, it is in direct competition with the private banks it is supervis-
ing, which is a disagreeable situation. People might therefore also question whether
it would still be appropriate for central banks to continue to supervise the payments
system operated by the commercial banks as is the situation today. It is quite possible
that in many countries a new supervisor would have to be created, or that both the
commercial and the central banks would have to be supervised by the authority that

38 The numbers involved are enormous. The Financial and Economic Crime department of a large
bank like the Dutch Rabobank counts around 8,000 employees.
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Figure 29: A Bank Run Without And With CBDC

FIGURE 29A: BANK RUN WITHOUT CBDC

A classic bank run: money is shifted from Bank B to Bank A. Most liquidity remains in
the system.
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FIGURE 29B: BANK RUN WITH CBDC

A bank run in the presence of CBDC: money is shifted from Bank B and Bank A to
the central bank. The total of banks’ liquidity reserves may decline dramatically.
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is responsible for behavioral supervision. Whatever the case, the introduction of a
directly accessible variety of CBDC would also result in a fundamental change in the
position of the central bank (Boonstra, 2019b).

Costs of CBDC and Political Independence of Central Banks

The debate on CBDC has so far not paid much attention to the costs of introducing
CBDC, although there are some exceptions (Panetta, 2018; Boonstra, 2019b). The
costs consist of running and continually updating a payments system, protecting it
against hackers, and being compliant with all relevant regulation. Maintaining and
securing a large-scale payments system is expensive: for each major bank, and so also
for central banks, this can easily amount to hundreds of millions of euros per year,
if not more (chapter 2). These costs consist of investing in a huge I'T-infrastructure
and keeping it up to date. Moreover, these systems will have to process billions of
transactions per year. Protecting such a system against hackers and other criminals is
also very costly. Probably the system will need one or even more real-time back-up
systems to prevent a total standstill in the financial system in case of failure of the
central bank’s system.

While costly, CBDC might help save on the costs associated with physical cash
handling, which is estimated to cost at least 0.5 % of GDP in EU countries (Panetta,
2018). Note, however, that the same Panetta, previously board member of the ECB
and now governor of the Bank of Italy, has stated several times that the digital euro
will be an addition to the current system and will not replace cash, meaning that
cash handling costs will stay. The savings he mentions will only fully materialize in
a cash-free society, which is not to be expected. Moreover, if cash would completely
disappear, central banks would also lose seigniorage income. Even in countries where
payments by debit card have overtaken cash payments, such as Sweden and the Neth-
erlands, it is far from sure that cash will disappear completely. Recall that only a cash
transaction can be fully anonymous and guarantee full privacy. Even more important,
when the payments systems of both central and commercial bank fail, cash is the
ultimate back-up system.

These costs may have an adverse impact on the profitability of the central banks
that offer CBDC. In many countries, the central bank transfers (part of) its profit to
its shareholder(s), which is often the government.?? If as a result of offering CBDC-ac-
counts central banks become structurally loss-making, this could be at the expense of

39 Note that most national European central banks today are loss-making as a consequence of Quan-
titative Easing (QE). Under QE, they acquired a large portfolio of government bonds above pari,
meaning that they will realize a loss when interest rates increase and bond prices decline.
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government budgets.*® In which case the central bank’s budget would become a reg-
ular issue in the political debate on the government budget, which could undermine
the political independence of central banks.

If the political independence of central banks is seen as important, it is crucial that
the central bank should not be subject to any political budgetary restriction in this
respect. Moreover, there is a systemic risk, since inadequate maintenance and/or secu-
rity of a retail CBDC payments system set up by the central bank could entail serious
risks for the financial system. Indeed, as an issuer of CBDC, the central bank would
become by far the most systemically relevant bank in any country, and certainly 700
important to fail’. Especially if CBDC would replace all regular payment accounts
with commercial banks, the central bank would become the ‘single point of failure’ of
a country. Hack the central bank and you have hacked a whole country!

4.7 CONCLUSION

CBDC is a digital currency, issued by the central bank, and offered to parts of, or to
the whole population. There are many varieties, some of them are discussed in this
chapter. It is important to understand that the benefits and costs depend on the actual
version that is chosen. Our focus has been on retail CBDC: an instrument of mass
payments, which in principle will be available for every individual citizen.

Potential benefits of CBDC are, that central banks continue to be involved in the
retail payment circuit and guaranteeing full financial inclusion of the population in
case cash disappears and the opportunity to use deeply negative policy rates in mon-
etary policy. Possible costs of CBDC, however, are manyfold.

The main question to be answered is whether countries should spend substantial
amounts of money and effort on a new retail payment instrument that delivers vir-
tually no new services, potentially complicates the position of the central bank, adds
complexity, has the potential to undermine financial stability and may force countries
to redesign their supervisory structure. Thus, whether, as some claim, such CBDC
for everybody (retail CBDC) is ‘just beyond the horizon’ remains to be seen. Several
central banks appear not to be in a hurry to introduce a retail CBDC. The Swedish
Riksbank, that started working on an eKrona in 2017, has finished its preparations in
2023 but it has decided not to introduce the eKrona until it has a clearer sight on what
other central banks, especially the ECB, will do. Canada recently decided to slow
down the work on retail CBDC and the National Bank of Australia announced in

40 The costs of running the payment systems of the commercial banks are partly covered by the fees
they charge their clients and also by the income on their commercial activities. Central banks can
also charge their clients fees to cover these costs. However, central banks usually have no commercial
activities. The balance sheets of central banks are driven by monetary policy operations and lender
of last resort activities.
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September 2024 that a retail CBDC has no added value for a country with a smooth-
ly running private payments system. Finally, in January 2025 the U.S. government
decided to stop all preparations for the introduction of a Digital dollar.

Most advanced economies already have efficient domestic payment systems. Cross
border payments between different currency jurisdictions, however, are often rela-
tively cumbersome and expensive (BIS, 2025). This points at a wholesale CBDC that
could bring real benefits. Switzerland seems already to have arrived at this conclusion
and appears to concentrate on developing a wholesale CBDC. Several other central
banks, including some from the eurozone, are running experiments for a wholesale
CBDC, for example for securities settlement or international transactions. Such a
wholesale CBDC would entail a much more limited change to banking, but could be
innovative by being based on Blockchain (DLT) technology.

Against this background, it is a serious possibility that the ECB arrives at this con-
clusion as well, and will focus on introducing such wholesale CBDC. Time will tell.
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