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Abstract:

In this paper, we focus on the stabilizing role of cash from a society-wide perspective. Starting with
conceptual remarks on the importance of money for the economy in general, special attention is paid
to the unique characteristics of cash. As these become apparent especially during crisis periods, a
comparison of the Great Depression (1929 — 1933) and the Great Recession 2008/09 shows the
devastating effects of a severe monetary contraction and how a fully elastic provision of cash can help
to avoid such a situation. We find interesting similarities to both crises in two separate case studies,
one on the demonetization in India 2016 and the other on cash supply during various crises in Greece
since 2008. The paper concludes that supply-driven cash withdrawals from circulation (either by
demonetization or by capital controls) destabilize the economy if electronic payment substitutes are
not instantly available. However, as there is no perfect substitute for cash due to its unique properties,
from the viewpoint of the society as a whole an efficient payment mix necessarily includes cash: It
helps to stabilize the economy not only in times of crises in general, no matter which government is in
place. Consequently, it should be the undisputed task of central banks to ensure that cash remains in

circulation in normal times and is provided in a fully elastic way in times of crisis.
JEL: E41, E51, E58
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"Money makes the world go 'round” (Liza Minnelli, 1972)

l. Introduction

It is uncontroversial that there should be a sufficient supply of money in the economy without
any inflationary or deflationary pressure. However, it is less clear of what components the
money stock should consist of: Private money (usually in the form of bank deposits) and/or
public money in the form of cash or even Central Bank Digital Currency (CBDC) in the future?
In the last decade, there has been an intensive discussion on the role and importance of cash
for the economy. This discussion had several facets. Firstly, there are proposals of restricting
the use of or even abolishing cash, either in total or the large banknote denominations (see,
e. g., Garin et al,, 2021, Engert et al., 2018, Kriiger & Seitz, 2017, Rogoff, 2016). Secondly, the
introduction of negative nominal interest rates made it evident that cash introduces an
effective lower bound on the nominal yields of safe assets (Rosl et al., 2019, Kriiger & Seitz,
2017, ch. 7.2, Rogoff, 2016, part Il). Thirdly, the last decades have shown that in times of crises,
cash demand always increased regardless of the type of crisis (Rosl & Seitz, 2022). Fourthly,
especially since the financial crisis of 2008, global cash holdings increased drastically, in
nominal and real terms, and for the major currencies even relative to GDP indicating a trend
increase in cash demand (Rosl & Seitz, 2021, Ashworth & Goodhart, 2020, Arango-Arango &
Sudres-Ariza, 2019, Shirai & Sugandi, 2019, Bech et al., 2018, Jobst & Stix, 2017). In addition,
the Covid-19 pandemic (Chen et al., 2022, Rosl & Seitz, 2022, Ashworth & Goodhart, 2021,
Goodhart & Ashworth, 2020) and the war in Ukraine (ESTA, 2022, Lepecq & Bautista-Gonzalez,
2022) have reinforced these tendencies. And finally, the discussion about the so-called cash
paradox (Zamora-Pérez, 2021, Mitchell, 2020, Ardizzi et al., 2020, Caswell et al., 2020) brought
cash into the spotlight once more. It describes the enormous increase in global cash demand
despite a continuous and worldwide decline of cash used for day-to-day transactions at the

point of sale at the same time (see, e. g., Zamora-Pérez, 2021, Lalouette & Esselink, 2018) .

During crises and turbulences, a sufficient-elastic supply of cash, in total and by denomination,
has always stabilized the economic situation (R6sl & Seitz, 2022). This is even more true for
less developed countries, as, for instance, the situation of Syria during the war (GOAL, 2021),
Afghanistan after the coming into power of the Taliban (Bautista-Gonzalez, 2022), India in the

course of the demonetization (Lahiri, 2020) and Myanmar after the military coup (Lepecq,



2021) have demonstrated. The general population and especially the poor benefit if cash is
available. In line with these observations, the present paper's aim is to shed more light on and

rationalize the stabilizing properties of cash.

The paper is structured as follows. Section 2 presents the conceptual framework and explains
the importance of money for a well-functioning economy. Hereby, we also emphasize the
unique selling points (USPs) of cash and illustrate the current trends in cash in circulation
together with those of digital alternatives. Chapter 3 draws important lessons from the
comparison of the Great Depression of 1929 — 1933 with the Great Recession of 2008/09 with
regard to stabilizing the money supply and the specific role of cash in achieving this goal. In
Section 4 we extend the analysis on the stabilizing role of cash also to crisis periods which
originate outside the banking system. In chapter 5, we exemplify our propositions with two
specific examples, namely the demonetization in India in 2016 and the developments during

the various crises in Greece since 2008. Finally, section 6 summarizes and concludes.

Il. Conceptual framework: The role of money in the economy
11.1. Basic functions and categorization of various types of money

The wealth of nations depends crucially on a stable monetary and financial system. The reason
for that is simple: The quality and quantity of products that serve the needs of the citizens can
only be increased efficiently if all economic agents can specialize according to their
(comparative) advantages or skills. For instance, a dentist should ideally devote all his working
time on caring for his patients and not produce other goods and services such as his own food
or start teaching. This task is up to other specialized producers (farmers, teachers) which in
turn should concentrate on producing food and high-quality lectures and not provide dental
services. As this is true for all economic agents in the society, a simple and cheap exchange-
scheme is needed to ensure the efficient allocation of goods produced. The most efficient way
to do so is using a generally accepted means of exchange or means of payment in the form of
money. Money reduces the time and effort to find corresponding trade partners (“shoe
leather costs”) and drastically reduces the number of prices to know by referring to a common
unit of account (€, $, for instance). In addition, it allows market participants to store value with
an utmost degree of liquidity and, hence, increases the payment security for future spending.

And finally, a stable and generally accepted money eliminates the "double coincidence of



wants" problem of an exchange (barter) economy.! The services money renders are especially
important in a world of uncertainty with costly information acquisition. The monetary system
implemented should also avoid the 'double spending' problem which is one of the main
concerns in the cryptocurrency markets (e. g., Abadi & Brunnermeier, 2022). Whereas in an
exchange of physical means of payment like cash, validity and finality of the transaction is easy
to verify, a digital transaction makes finality more complicated as it involves only the exchange

of messages.

As shown in table 1, several types of monies existed over time, most of them being still in use

today.?

Table 1: Selected types of money

Type of Commodity Government Central bank money Commercial Decentra-
money money money bank money lized private
digital
money
Kind of Animals, Coins Banknotes | Central Central Commercial Crypto-
money pearls, shells, bank Bank bank deposits | Currencies
cigarettes etc. deposits Digital
(reserves) | Currency
Issuer Producer of Sovereign/ Central Central Central Commercial Mathe-
the government Bank Bank Bank Banks matical
commodity protocol
(private
entities)
Money Producer of Government/ | Central Central Central Central Bank Mathe-
stock commodity Central bank Bank Bank Bank matical
controlled algorithm
by
Significant Not relevant Relevant only | Relevant Relevant Not (yet) Relevant Not
on a global for minor only for relevant relevant
scale value interbank
payments payments

Source: Own figure.

Money can be traced back to ancient times where animals, pearls, shells, and many other
goods were used as commodity money. In the course of history, however, state issued money

in the form of coins and later banknotes replaced these oldest types of money.? Initially, cash

1 A modern interpretation of this transactions role of money can be found in the search-theoretic literature, see
for instance Kiyotaki & Wright (1989). State-of-the-art monetary models include money in the utility function
(MIU), see Walsh (2017), ch. 2. Feenstra (1986) proves that a cash-in-advance constraint is a special case of MIU,
while Croushore (1993) shows that MIU and shopping-time-models are equivalent. Holman (1998) succeeds in
incorporating transaction, precautionary and store-of-value motives in a MIU model.

ZIn addition, there are several other types of money in circulation in some countries such as “regional currencies”
or “private barter money”. For an overview of private unofficial currency issuance in Germany see for instance,
R6sl (2006).

3 The first known coins were found in the Eastern Mediterranean and date back to the middle of the seventh
century BC. For an excellent overview see Metcalf (2012). The first paper money was issued in China in the 7"
century. The first European banknote was issued in 1666 in Sweden.



had still a connection to a commodity since coins (first full-embodied coins, later mostly
fractional coins) consisted at least partly of precious metals (e. g., gold, silver) and banknotes
were in turn covered by coins or bullions stored in the vault of the money issuer. Of course, it
didn’t take long before governments’ desire for seigniorage led to production of coins from
inferior metals and (central) banks reduced their precious metal coverage of banknotes.*
Remarkably, the following disconnection of cash from its commodity coverage did not lead to
a rebirth of commodity money. By contrast, it became more and more clear over time that
such a backing is not necessary if the purchasing power of money remains sufficiently stable,
i. e., price stability is preserved. In the end, trust of money holders in the general acceptance
and availability of the money as a means of payment determines whether a specific type of
money is successful or not. And this trust finally refers to faith in a stable monetary value
which is nowadays a task of central banks. For that very reason the official legal tender status
of a currency is not necessary for a money to be widely accepted.® In modern times, cash is
not the only means of payment supplied by the state. Central banks also issue electronic
money (or book money) in the form of sight deposits mostly for interbank payments.® In
addition, many central banks consider issuing Central Bank Digital Currencies (CBDC) not only
for commercial banks (“wholesale CBDC”), but also, and more importantly, for the general
public (“retail CBDC”), see, e. g., Kosse & Mattei (2022) and Boar & Wehrli (2021). In October
2020, the Central Bank of The Bahamas introduced the “Sand Dollar”, the first CBDC
worldwide.” Money issued by commercial banks in the form of transferable sight deposits
(“commercial bank money”) is also widely used especially in developed countries. In the euro
area, for instance, cash comprises nowadays (end 2021) only about 10% of the monetary
aggregate M3. In addition to state-issued or at least state-controlled money, around 20,000

»g

“cryptocurrencies”® currently exist of which the most prominent is Bitcoin.® This new type of

4 The concept of seigniorage in this context refers to the difference between the face value of the coin or
banknote — representing the purchasing power of the money — and its production costs.

5 In the United Kingdom, for instance, banknotes issued by the Bank of England do not have a status of legal
tender in Northern Ireland and Scotland. The foreign use of USD and EUR proves this assertion as well.

5 Indeed, there was an enormous increase of central bank book money, the most secure electronic form of
money, following the financial crisis in 2008 and the following years.

7Until May 2022, two other currency areas followed, namely the Eastern Caribbean and Nigeria. For more
information see https://www.atlanticcouncil.org/cbdctracker/.

8 Although the term cryptocurrency is widely used in the literature, these types of encrypted assets fulfill the
payment function only gradually. For this reason, one should better use the notion “crypto token” or “crypto
asset”, see https://www.bundesbank.de/en/tasks/topics/jens-weidmann-sceptical-about-central-bank-digital-

currency-798326.
%1n May 2022, see https://coinmarketcap.com/de.




money is created in a decentralized manner based on a mathematical protocol typically using
the block-chain technology. Although one must take this development in many regards very
seriously, cryptocurrencies play no significant role neither in the world financial system nor in
specific countries up to now. In 2021, the market capitalization of all crypto assets in the whole
world amounted just to € 1,500 bn (Research & Markets, 2022) being way behind the current

value of the money stock M1 in the euro area alone totaling € 11,000 bn.

To sum-up, a well-functioning payment infrastructure is crucial to enhance the efficiency of
the financial system and the real economy, boost consumer confidence and facilitate
economic interaction and trade in goods and services (ECB, 2010). In contrast, unsafe and
inefficient payment systems hamper the efficient transfer of funds among individuals and

economic agents.

1.2. Trend towards digital payments

There is undoubtedly an ongoing and intensifying trend towards digitalization of the global
economy. And, of course, the monetary system and its payment structure is hereby also
heavily influenced. Especially in the developed countries, there was a remarkable shift from
payments in paper (e. g., cash or cheques) to cashless payments (e. g., credit and debit cards)

in the past decade as shown in figure 1.

Even in Germany, a country known for its preference for cash, card payments overtook
payments in banknotes and coins at the point of sale in value terms in 2019 (see figure 2). One
can also infer from this figure that the COVID-19 pandemic accelerated the tendency towards
cashless payments even more. This observation is in line with the payment behaviour
worldwide, including emerging and developing countries.’® However, at the same time global
cash demand increased significantly since the outbreak of Sars-Cov-2 creating the so-called
cash paradox (Zamora-Pérez, 2021).1! This implies that other motives for holding cash must
have over-compensated the decreasing demand for transaction balances. Due to a severe
recession in 2020 and declining criminal activities (see Nivette et al., 2021), this cannot be due

to the shadow economy.

10 See Chen et al., 2022, Résl & Seitz, 2022, Ashworth & Goodhart, 2021, Yoshizawa et al. 2021, Zamora-Pérez,
2021, Ardizzi et al., 2020, Caswell et al., 2020, and, Mitchell, 2020.

11 1n addition, the recent war in Ukraine also led to a considerable increase in cash demand in some countries,
inter alia also in Sweden.



Figure 1: Change in use of digital instruments versus physical instruments for payments
from 2012 to 2019
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Notes: Graph shows the number of payments per capita in the respective countries comparing the year 2012
(start of arrow) and 2019 (end of arrow). Digital instruments include credit transfers, direct debits, card and e-
money payments, and other cashless instruments. Physical instruments include paper-based payment
instruments (cheques) and cash withdrawals at ATMs (used as a proxy for cash payments). For CA, latest data for
cash withdrawals at ATMs is for 2017. For ES, the start of the arrow represents 2014. For more information see
also https://www.bis.org/statistics/payment stats/commentary2011.htm.

Source: Boar & Wehrli (2021), 16.

Figure 2: Shares of cards and cash payments at the point of sale in Germany (in value terms)
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11.3. Cash still heavily in demand worldwide

III

The following figure 3 shows “global” cash in circulation over the past three decades. It shows
unambiguously that this cash metric increased steadily since the 1990ies, and its trend growth

became steeper over time.

Figure 3: “Global” cash in circulation (US-Dollar bn)
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Notes: Data refer to cash or banknotes in circulation. Countries included are Egypt, Australia, Brazil, China (since
2006), Denmark, Germany (until end of 2001), Euro area (since 2002), United Kingdom, India, Japan, Canada,
Norway, Russia, Sweden, Switzerland, South Africa, South Korea, USA; sample period: 1990.01-2020.07. National
figures converted in US dollar by using the average exchange rate over the data period. The statistical breaks
resulting from the inclusion of the Euro area 2002 and China 2006 were smoothed by simple linear interpolation.

Source: Own chart with data from national central banks, IMF.

In most developed countries, except Sweden, cash even grew faster than GDP (see figure 4).

Figure 4: The ratio of cash to GPD internationally (%)
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Non-transactional motives — often summarized by the motive of hoarding or store of value —
explain why overall cash demand in the world continues to grow quicker than the ongoing
decline in cash-based payments at the point of sale. The following figure 5 shows that the
value of large banknote denominations for major currency areas, which are typically used for
non-transactional purposes, not only increased more than the respective small

denominations, but also followed a steeper trend over the past 30 years.

Figure 5: Small and large banknote denominations in circulation international (USD bn.)
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0
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large denominations

Notes: Data refer to the following banknotes in circulation: USD, DEM/EUR, JPY, CHF, GBP, SEK, AUD. Large
denominations: USD 100; JPY 10,000; DEM 200, 500, 1,000; EUR 200, 500; CHF 200, 500, 1,000; GBP 50; SEK
10,000; 1,000; 500; AUD 100; small denominations: USD 1 — 50; JPY 500 — 5,000; DEM 5, 10, 20, 50, 100; EUR 5,
10, 20, 50, 100; CHF 5, 10, 20, 50, 100; GBP 5, 10, 20; SEK 5; 10; 20; 50; 100; AUD 5 — 50. National currencies
converted into USD by using the average exchange rate of the national currency versus the US dollar over the
data period. GBP monthly data for 3/2020 — 6/2020 estimated by multiplying the share of small and large GBP
denominations in overall GBP banknotes in circulation in 2/2020 by overall GBP banknotes in circulation.

Source: Own chart with data from national central banks.

11.4. What makes cash so unique?

It is an interesting question what makes cash so resilient as a state-supplied currency despite
intensified competition from private cashless payment systems?!? Cash has special features
or even USPs which represent a potentially unreachable benchmark for any electronic or

digital substitute. In short, these characteristics are

= anonymity in use,
= cash is central bank money and therefore mostly trustworthy,

= cash does not necessitate the further involvement of service providers,

12 The benefits of cash in general are intensively discussed in Kriiger & Seitz (2017).



= cash is an offline payment medium,

= cash can be used for both small and large payments,
= cash payments are simple, convenient, and quick,

= cash payments are definitive and final,

= cash guarantees financial and payments inclusion,

= cash facilitates overview and control of spending,

= cash is relatively secure against counterfeiting.

Cash has the pivotal characteristic of providing uncompromising anonymity for the money
holders. It guarantees privacy and data protection.!> Admittedly, cryptocurrencies are also
often seen as being anonymous. In those schemes existing today, however, the payments
themselves are in fact fully transparent for all users, only the payment addresses are
encrypted. Once an address is decoded and linked to a certain money holder, all payments
ever sent or received will be publicly available for all interested observers (even for non-
holders of cryptocurrencies). Therefore, one should better use the notion “pseudonymity”

than anonymity.

Once being in circulation, cash also can be used without any electronic infrastructure. Indeed,
in times of crises in which the reliability of cashless payment systems is in doubt, demand for
cash typically increases rapidly.'* Additionally, offline functionality is important as a fallback

solution when communication networks are down.

A third very important feature of cash is that it can be used without any financial intermediary
such as banks, credit card institutions or other service providers. If provided in sufficient
guantities by the central bank, cash can also ensure financial inclusion very efficiently as no
special knowledge of the cash holders nor any availability of technical devices or authorisation
is required. In addition, it can be used indiscriminately for small and large payments and
usually without any fees for consumers or producers. Payments in cash are easy, quick,
definitive, and comfortable. In payment surveys, cash users also mention a better control and
overview of their spending in comparison to cashless payments (e. g., Hall et al., 2022,

Deutsche Bundesbank, 2017a, Esselink & Hernandez, 2017, Bagnall et al., 2016).1°

13 Some researchers even state that cash is privacy, see Kahn (2005).

14 See Rosl & Seitz (2021) and chapter IV of the present paper.

15 Budget control can potentially also be reached by noncash payers who use digital applications for that purpose.
Ebner et al. (2021) find that both types of watchers differ in important characteristics.



And finally, cash is currently the only state-issued means of payment by which the general
population has access to central bank money, the safest form of money which is typically
associated with some sort of legal tender function.'® In times of economic or political
turbulences, these elements usually lead to a higher demand for cash because cash holders
tend to trust central banks more than private institutions facing potential bankruptcy. Taking
all these advantages of cash together, it is unsurprising that banknotes and coins are in

circulation since centuries and electronic payment schemes cannot provide a perfect

substitute for cash.

Ill. Consequences of a monetary contraction
Ill.1. Lessons from the Great Depression (1929 — 1933)

What oil is for an engine, money is for the economy: if there is too little, the system breaks
down.” This is one of the main conclusions to be drawn from the Great Depression in the US
(1929 — 1933). After the stock market crash in October 1929, private households lost savings

and commercial banks suffered a severe reduction in equity (see figure 6).

Figure 6: Index of All Common Stock Prices in the USA
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Consequently, consumption and investment spending plummeted in the early 1930ies leading
to an unprecedented downturn of the US economy: nominal Gross National Product (GNP)

decreased by 50%, real GNP by 33% (see figure 7) and the unemployment rate went up to 26%
in January 193318,

16 |In the future, CBDC might be another form of central bank money. Depending upon the chosen CBDC design,
money holders could get direct access to central bank accounts.

17 Of course, the system also breaks down finally if there is too much money in circulation.
18 See National Bureau of Economic Research, Macro History Database.

10



Figure 7: Nominal and real Gross National Product (GNP) in the US (1927 - 1942)
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Source: National Bureau of Economic Research, Macro History Database.

As Friedman & Schwartz (1963, 1964) famously pointed out, this economic downturn could
have been attenuated enormously if the US Federal Reserve System (FED) would have taken
a more aggressive approach in terms of expansionary monetary policy measures. Initially,
after the outbreak of the crisis, the FED cut interest rates, but not aggressively enough and

even raised the discount rate amidst the freefall of the US economy in 1931 (see figure 8).1°

Figure 8: Federal Reserve Discount Rates New York (1929 — 1942) in %
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Source: National Bureau of Economic Research, Macro History Database.

On top, the FED accepted a steep decline in the US money stock. The monetary aggregate M2
also known as “broad money” is a measure of liquidity in the hands of private households,

firms, and the public sector (nonbanks) and consists conceptually of two components, cash

1% The cause for the increase in the US discount rate was to prevent the outflow of gold from the US
predominantly to Europe after France, the United Kingdom and Germany increased their key interest rates (also
during recessions), see Hamilton (1987). On the role of the gold standard during the Great Depression see, for
instance, Karau (2020), Eichengreen & Temin (2000) and Eichengreen (1992).
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and “book money”.?° As shown in the following figure 9, nonbank liquidity fell by 33 percent
from USD 46 bn in December 1929 to USD 31 bn, comparable to the decline in real Gross
National Product at that time. Hereby, the reduction in US money supply from 1929 until 1933

was solely driven by a reduction in book money as banks’ customers withdrew cash from their

deposit accounts (see figure 9).

Figure 9: Nonbank liquidity (M2), book money and cash held by nonbanks in the US (USD bn)
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Source: National Bureau of Economic Research, Macro History Database Book money held by nonbanks
calculated as difference between M2 and cash.

Of course, cash withdrawals pe se do not change the money stock M2. It only alters its
components. In other words, getting cash from the bank does not provide money holders with
additional liquidity, it only changes the composition of their money stock.?! If commercial
banks, however, go bankrupt due to enormous cash withdrawals by their customers (bank
runs), the remaining deposits in the hands of nonbanks will eventually get worthless which
leads to a corresponding decline in nonbank liquidity (M2).22 In fact, of the 24,970 commercial
banks that were in existence in the US in 1929, 9,940 suspended operations between 1929
and 1933, reducing the number of commercial banks by 40% (Mitchener, 2004, 37).23 This

banking crash might have been avoided if the FED had provided additional reserves for

20 “Book money” in turn can be decomposed into demand deposits and other short-term deposits. The European
Central Bank even includes short-term marketable instruments in its broadest nonbank liquidity measure M3.
The corresponding series for M2 is available at
https://data.nber.org/databases/macrohistory/data/14/m14144a.db.

21 The component “cash” in M2 increases to the extent the other component “book money” decreases.

22 There was no nation-wide deposit insurance available to US banks’ customers at that time. Note, that M2
declined in the US between 1929 and 1933 not only due to bank insolvencies, but also because solvent banks
decreased their net lending to nonbanks.

23 On the importance of bank failures in prolonging the Great Depression in the US see also Calomiris & Mason

(2000), Wicker (1980, 1996), White (1984), Temin (1976), and the ground-breaking work of Friedman & Schwartz
(1963, 1964).

12



commercial banks which in turn could have been used for cash withdrawals to meet the cash
demand of their customers.?* However, the Federal Reserve did — at least by modern
standards — not much in this regard: at the outbreak of the stock market crisis in October 1929
commercial banks' reserves stood at USD 10.1 bn and were raised to USD 14.3 bn until May
1931, but as the number of banks declined, so did their reserves (to USD 12.6 bn in March
1933, see figure 10). Finally, during 1930 — 1933, the money multiplier, the ratio of the money

stock (M) to reserves, fell sharply (Friedman & Schwartz, 1963).%°

Figure 10: Reserves of US commercial banks with the FED in USD bn

18.0
16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0

0.0
~
o
<

11-27
n-28

R EEEEEEEEEE

J
J
J
J
J
J
J

Source: National Bureau of Economic Research, Macro History Database.

This passive role of the FED during the Great Depression in the US does not only look bizarre
from today’s perspective, but was also criticized at the time (e. g., Currie, 1934). Since Bagehot
(1873) published his analysis of the successful containment of the “Overend-Gurney crisis” by
the Bank of England in 1866, the basic principles of fighting a banking crisis were already
known: The central bank as a lender of last resort shall then “lend early and freely (i.e., without
limit), to solvent firms, against good collateral, and at ‘high rates’ (Tucker, 2009, 5).2 Note,
that Bagehot did not restrict his recommendation for quick liquidity provision only to banks,

but also to nonbanks such as non-financial enterprises and private households.?’

2 Interestingly, during the banking crisis in the US in 1907, a bank run was successfully avoided by ample liquidity
provision by private banks organized and led by J. P. Morgan, see Bruner & Carr (2007).

25 0On March 6, 1933, newly elect President Roosevelt declared a nationwide 4-day bank holiday which is
nowadays considered to be the beginning of the end of the US banking crisis. For further details see:
https://www.federalreservehistory.org/essays/bank-holiday-of-1933. The money multiplier stabilized

afterwards.
26 o

High rates” mean, central bank money should be provided in a way that it remains expensive enough to limit
subsidized lending to solvent debtors but at the same time is cheap enough to stabilize the re-financing of entities
threatened by insolvency. For further discussion of “Bagehot’s dictum” see also Goodhart (1999) and Madigan
(2009).

27 See Madigan (2009) who cites Bagehot (1873), 51: “The holders of the cash reserve must be ready not only to
keep it for their own liabilities, but to advance it most freely for the liabilities of others. They must lend to
merchants, to minor bankers, to 'this man and that man,' whenever the security is good.”
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Consequently, once a banking crisis is looming, central banks should not only keep an eye on
the “liquidity of banks” (vault cash and (reserve) deposits of commercial banks with the central
bank), but also on “nonbank liquidity” (cash in circulation in the hands of the public and liquid

deposits of nonbanks with the banking system).?®

In modern monetary systems, however, in which central banks typically administer accounts
solely for commercial banks, monetary authorities can influence the money stock in the hands
of nonbanks only indirectly.?° They can — as a first step — lower central bank rates and provide
commercial banks with additional reserves in a perfectly elastic way which increases the
liquidity of banks and can be used instantly for interbank payments and cash withdrawals from
the central bank. However, the volume of nonbank liquidity remains — at least initially —
unaffected by these measures.3® Money in the hands of domestic nonbanks (nonbank
liquidity) only increases, if commercial banks a) increase their lending to their domestic
nonbank customers, b) increase purchases of net external assets from their domestic nonbank
customers and/or c) exchange long-term deposits of their domestic nonbank customers for

more liquid ones.

In an environment of flexible exchange rates, of the three principal channels of creating
commercial bank book money, the credit channel is typically the most important one. Once a
banking crisis translates to a broader economic turmoil, however, the demand for credit from
the side of nonbanks might decrease due to various crisis-related uncertainties. This in turn
implies that (perfectly liquid) commercial banks that would be willing to provide additional
credit to their customers find only subdued demand for it. On the other hand, there might be
liguid banks which do not grant credit due to risk and supervisory considerations. In such an
environment, the monetary transmission is distorted and there might be a huge increase in
bank liquidity but only a moderate increase in nonbank liquidity. This is exactly what happened
after the outbreak of the global finical crises in 2008 which quickly turned into the Great

Recession (2009) worldwide.

28 On the importance of closely observing the monetary aggregate M2 (nonbank liquidity) for a successful crisis
management see Anderson et al. (2016) who also compare the Great Depression (1929 — 1933) and the Great
Recession (2009 — 2011) in the US.

2 This might change in the future once central banks introduce CBDC for the general public (retail CBDC).

30 |f commercial banks’ customers withdraw cash from their banks, book money in the hands of nonbanks
declines to the extent cash in the hands of nonbanks increases. On balance, nonbank liquidity remains
unchanged.
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111.2. The Great Recession of 2008/9 — major mistakes not repeated

After the insolvency of Lehman Brothers in the US in October 2008, panic spread among
financial institutions worldwide. This time, however, central banks did not repeat the mistakes
of the 1930ies, but immediately started an aggressive expansionary monetary policy by

cutting interest rates steeply and increasing bank liquidity (reserves) extraordinary rapidly

(see the following figures 11 and 12).3!

Figure 11: Central bank interest rates (%) in major currency areas (2007 —2013)
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Figure 12: Growth in central bank balance sheets in the US, Euro area and UK
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Source: Rule (2015), 7.

31 The then Chairman of the Federal Reserve, Ben Bernanke, did exactly what he had suggested during his
academic career in several papers on the Great Depression, see Bernanke (2000). In a speech given at a
conference in honor of Milton Friedman in 2002, he stated: “Regarding the Great Depression, ... we did it. We're

very sorry. ... we won't do it again” (Bernanke (2002), 247. An analysis of the balance sheets of other central
banks, also relative to GDP, may be found in Neeley & Karlson (2021).
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This stabilized the “money market” (market for liquidity in the hands of commercial banks)

and helped also to avoid a decrease in the money stock in the hands of nonbanks (nonbank

liquidity), see figure 13.

Figure 13: Nonbank liquidity for different currency areas in national currency bn (2007 — 2010)
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Source: OECD.

These measures also successfully limited the recessionary impact in the US, the Euro area and
the UK to roughly -5% in 2008 and accelerated the remarkably quick recovery process
afterwards (see figure 14).32 Indeed, it took only one year for all three major currency areas

analysed to grow again after the rapid decline in real GDP in Q4/2008.

Figure 14: Real GDP in major currency areas
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32 Of course, heavy fiscal policy measures alongside with substantial rescue packages for banks completed the
expansionary policy mix.
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Comparing the Great Depression 1929 — 1933 and the Great Recession 2008/9 clearly shows
what happens if a crisis leads to an environment of monetary contraction in which not only
the liquidity of commercial banks, but — for the purpose of this study even more important —
also the money stock in the hands of the general public (nonbank liquidity) declines. The latter
implies that money is taken out of circulation and nonbanks (especially private households
and firms) don’t have enough media of exchange. Consequently, production in the economy
will be below its potential and a possible downward spiral becomes more likely. Note, that
these problems also occur if a monetary authority deliberately starts to demonetize its
economy. Recent examples for such a policy were seen in India and in Afghanistan, where the
national central bank/government reduced at least temporarily nonbank liquidity by
withdrawing cash from circulation without any compensation in form of book money or other
means of payments. As will be explicitly shown by the example of India in chapter V.1, the
policy of demonetization led indeed to a severe decline in India’s real consumption and GDP

and to devastating social consequences.

IV. On the stabilizing role of cash

The remarks on the Great Depression (1929 — 1933) above reveal what happens if a central
bank remains passive in times of a banking crisis and does not properly act as a lender of last
resort for financial institutions and — at the same time — watch the liquidity of nonbanks, the
money stock, carefully. By stark contrast, during the Great Recession (2008/9) all major central
banks provided commercial banks with an enormous amount of additional reserves (bank

liquidity) which they could use for interbank payments and cash withdrawals.

Up to now, however, it seems that bank deposits and cash are perfect substitutes. And this is
exactly what simple sum measures of money, like M1 or M3, suggest.33 As the discussion on
the special characteristics of cash in section 1.4 has shown, however, the assumption of
perfect substitutability is at odds with reality. This implies first that some allocations cannot

be reached without cash. And second, there is more to cash than only payments.

With their operations during the Great Recession, the central banks achieved two goals at the
same time: Firstly, commercial banks remained liquid even at times when the “money market”

dried out after banks with excess liquidity started hoarding of liquidity. Secondly, the money

33 An alternative would be so-called Divisia aggregates of money which weigh the different components
according to their degree of liquidity, see, e. g., Barnett et al. (1992).
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stock in the hands of the general public (nonbank liquidity) was prevented from declining (see
figure 13). But the latter was only achieved by a fully elastic provision of cash by central banks
to satisfy the increased cash demand. Indeed, annual growth rates of cash increased quickly
up to 14% in the Euro area, 11% in the US and 10% in the United Kingdom after the insolvency

of Lehman Brothers in October 2008 which marks the outbreak of the global financial and

economic crisis 2008/09 (see the following figure 15).

Figure 15: Annual growth rates of cash in circulation in major currency areas in %
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Source: Respective central banks.

This enormous increase in cash demand reflected predominantly the desire of commercial
banks’ customers to exchange their book money for (especially high value) banknotes.?* In
contrast to the Great Depression, however, this time commercial banks were able to deliver.
Consequently, the stock of money in the hands of nonbanks stabilized by the ample provision
of cash and the money stock could even continue to increase during the economic downturn.
Hence, economic transactions could be financed fully, and the economic recovery was literally
not hampered by a lack of money in circulation. This is even more true for countries with a

less developed banking sector for which cash is the predominant means of payment and store

of value (see figure 16).

34 vault cash of banks also increased noticeably at that time, see Résl & Seitz (2021, 2022).
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Figure 16: Money stock M3 for selected developing countries (2007 - 2010)
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Source: OECD.

It is important to note that the stabilizing role of cash in times of a (confidence) crisis is more
than just preventing the money stock from declining. A perfectly elastic provision of cash can
also help to calm down banks’ customers, especially the first in line who are typically more
risk-averse than other depositors. In other words, by a sheer ample provision of cash at the
outbreak of a crisis, the trust in the value of banks’ book money can be potentially increased.
A good example in this respect is the crisis in Greece from 2010-2015 which was not only a
banking crisis in a narrow sense but more of a sovereign debt crisis which quickly scaled up to

a confidence crisis of the whole Greek financial system (see chapter V.2).

However, the stabilizing role of cash is not limited only to banking or financial crises alone.
Rosl & Seitz (2021, 2022) distinguish three different types of crises (technological crises,
financial market crises, natural disasters) and analyse the demand for small and large
banknote denominations since the 1990ies in an international perspective. Hereby, three
prominent examples for each of the type of a global crisis were selected, namely the time
around the turn of the millenium (Y2K) for a technological crisis, the financial crisis 2008 for

its own and as an example for a crisis related to a natural disaster, the outbreak of Covid-19.
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Figure 17: Annual growth rates of cash in circulation in selected countries in %
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They find that cash demand always increased in times of crises over the past 30 years,

regardless of the nature of the crisis itself (see figure 17). However, the type of crisis

determines what kind of banknote denominations are relatively more in demand. Times of

payment uncertainties are associated with an increased demand for small denominations,

probably reflecting an elevated demand for transaction balances. By contrast, in times of

financial crisis or general economic uncertainty, the increased demand for cash is largely the

result of consumers taking precautionary actions and building up non-transaction balances;

for this reason, there is greater demand for large banknote denominations.
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But what makes cash so universal and special as a means of stabilizing the economy in times
of economic and political tensions? Firstly, it is a physical means of payment which can still be
used if cashless payment systems break down.3> In the US, for instance, cash demand usually
increases during the hurricane season even in regions that are not directly affected by the
hurricane itself (Cheney & Rhine, 2006 and Smith, 2014). In that case, fears of a breakdown of
power grids endanger the functioning of electronic payment systems. But cash demand can
also increase purely due to doubts about the digital infrastructure in the case of computer

program bugs (as in Y2K) or cyber-attacks on payment systems.

Secondly, cash is the most liquid store of value (Deutsche Bundesbank, 2016). Especially high
value banknotes can be viewed as central bank issue