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Abstract 
By “hostility to cash” we refer to the recent trend of incentivizing individuals towards a (privately 
managed) digital payment system driven by banking and financial sectors and supported by 
Governments. COVID-19 has on the one hand boosted this movement, with false messages about 
banknotes spreading the virus as a new instrument of convincement. On the other, the enduring 
flight to cash shows that this “relic” is even more essential in bad economic times. Restricting or 
eliminating cash is synonymous of welfare losses due to increased monopoly power of the 
financial and technology industry, reduced privacy, and threatened financial stability as a public 
good. As a consequence, financial exclusion and social discrimination would increase, adding to 
the impact of the COVID-19 crisis on inequality. By means of a logical-analytical approach 
combined with the newest statistical evidence and never-published comparative tables, the paper 
demonstrates why banknotes and coins are – all the more, in uncertain times due to SARS-CoV-
2 – not otherwise substitutable, but rather a public good to be safeguarded.   
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1. Introduction and methodological approach 
There is a significant amount of economic literature investigating the hostility to cash or “war on 
cash” – among others, Beretta (2005, 2007), Deutsche Bundesbank (2017), Jain (2017) and Scott 
(2013) – by which banking and financial sectors supported by local Governments have tried to 
discourage individuals from using (publicly-issued) physical means of payments and to convince 
them to progressively move to digital (privately-issued) ones. In fact, “[b]anks in particular have 
a considerable interest in cutting the costs of intermediate transactions and moving directly to 
electronic payment systems” (Spar, 2003). The term “war” might well sound like “a polemical 
exaggeration” (Rogoff, 2017), because behavioral economics has often described this 
phenomenon as if it would have been driven by emerging needs of individuals (Schreft, 2006). 
However, there are little doubts about how intense the “persuasion work” by several economic 
subjects has been (Nagata, 2019). According to Scott (2020), in a “bankful society” banks or 
platforms built on top of them like PayPal intermediate even between small-size payments. This 
business model consolidates and expands the influence of banking systems, provides an 
increasing amount of data on consumers’ behaviors, and facilitates remunerative agreements with 
technology platforms (“The banks began to quicken the pace of automation in the late 1950s and 
1960s in response to a number of pressures. These included larger numbers of customers, more 
transactions and a rise in the relative cost of clerical staff” (National Consumer Council, 1983)). 
 
The COVID-19 pandemic has given this trend toward digitization an additional boost through 
physical lockdowns, while the (private) banking and financial sector is taking this opportunity to 
extend its market influence. Maybe exaggeratedly formulated, “[f]ar more hi-tech than anything 
we have seen during previous disasters, the future that is being rushed into being […] treats our 
past weeks of physical isolation not as a painful necessity to save lives, but as a living laboratory 
for a permanent – and highly profitable – no-touch future. […] It’s a future that […] accepts no 
cash or credit cards (under guise of virus control)” (Klein, 2020a). It therefore has to be urgently 
investigated whether COVID-19 has been also used as an instrument to push this top-down driven 
hostility to cash, because scientific literature on this issue is missing so far. While several 
contributions to academic research have long doubted that banknotes and coins are replaceable 
by alternative means of payments (Belke and Beretta, 2020c; Drehmann et al., 2002; Von 
Kalckreuth et al., 2014)2, in the light of the ongoing pressure for digitization, an in-depth scientific 
discussion has become even more important. In order to close this research gap, the paper deals 
with the growing cash-aversion pushed by the banking and financial system on the one hand and 
Governments on the other prior to the pandemic and how the approach has in the meantime 
evolved. By means of a logical-analytical approach combined with the newest statistical evidence 
allowing to strip down the topic to its very essence, the paper highlights in an innovative manner 
why cash should not lose its systemic relevance. All the more in times of an unprecedented 
exogenous global economic crisis.  
 
More precisely, we argue that cash has been unjustifiably accused of facilitating illicit transactions 
(despite being the legal tender and publicly issued money subject to regulations) and that the 
SARS-CoV-2 pandemic has been also (mis)used to push economic subjects away from banknotes 
and coins. Cash is – even more, in troubled economic times – not otherwise substitutable, but 
rather a welfare-enhancing public good to be safeguarded. The paper proceeds as follows. Section 
2 presents a critical review of (less explored) “instruments of convincement” – among others: de-
iure and de-facto demonetization, promotional campaigns and “nudges” towards cashless 
payments as well as cash payment limitations – used before the outbreak of the current pandemic. 
In parallel to this critical review, we take also the opportunity to prove that large-size banknotes 
                                                           
2 If cash and demand deposits would really serve as means of payment in all situations, it would be difficult 
to reliably estimate the demand for both separately. For the USA in the period before 1970, Goldfeld (1973) 
shows that the differences in the use of these means of payments have been indeed large enough to reliably 
estimate the demand for cash and the demand for demand deposits separately (Hellwig, 2018). 
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do not – at least, in the period before and after the legal introduction of the Euro – incentivize the 
shadow economy, as instead claimed so far by parts of the economic literature. Section 3 shows 
that after COVID-19 the hostility to cash is continued with the same aims, but different 
approaches. In the meantime, currency in circulation (and demand for it) is continuously soaring 
and raising the hypothesis that in times of severe crises cash moves from means of payments to a 
store of value – no matter how digitized payment methods might have meanwhile become. While 
banknotes and coins might be less used to settle transactions, their role as “anchor of stability” in 
uncertain economic times has grown over time. The SARS-CoV-2 pandemic is another proof for 
this matter of fact, with demand for cash having soared as soon as lockdowns have been 
announced in March/April 2020. Therefore, Section 4 concludes with an explanation why cash 
remains essential. Certainly, the present paper does not aim at just reviewing the arguments in 
favor of (or against) cash or assessing the ongoing debate in general, but at analyzing some less 
reviewed policies to push individuals away from cash and showing which further approaches have 
been developed from the SARS-CoV-2 pandemic onwards.       
 
 
2. A critical assessment of (less explored) “instruments of convincement” before COVID-19 
to abandon cash. 
In order to contextualize the whole debate on cash (and the growing hostility against it) we could 
simply refer to the most commonly studied arguments against – for instance, money laundering 
and financing of terrorism (Passas, 2003) because of its limited traceability – or in favor of cash 
– for instance, practicality, better control of expenses, immediate finalization of settlement (i.e. 
“final settlement” (Committee on Payments and Market Infrastructures, 2020)) and better data 
protection (Mai, 2019). However, this would be no added-value approach to an enduring scientific 
debate, which will soon also have also to deal with the potential impact on payment behaviors 
during (and, especially, after) SARS-CoV-2. The present paper is, on the one hand, a proactive 
attempt to identify the new “instruments of convincement” – especially, hygiene- and health-
related arguments – the financial and banking sector is using (with the diffuse support of 
Governments) to further push the digital payments system. On the other, it introduces the readers 
to some less discussed methods used so far (i.e. before the pandemic) to reduce cash’s influence 
in daily lives. In this specific regards, the paper shows that a “mixed” payments system made of 
digital and physical means of settlements is still up-to-date with cash representing the epitome of 
store of value (excluding gold).   
 
2.1 De-iure and de-facto demonetization. 
The growing trend of institutional aversion to cash has become particularly evident in India when 
the local Government degraded its cash system during the so-called “demonetisation” (Pankaj 
and Jain, 2017) or, from June to October 2019, in Kenya (“From a total of 217,047,000 pieces of 
the KSh 1,000 notes on June 1, [the Central Bank of Kenya] had received 209,661,000 pieces at 
the end of the demonetisation period on September 30. Thus, 7,386,000 pieces of the older 
KSh.1,000 notes, worth KSh.7.386 billion, were rendered worthless at the end of demonetisation. 
A significant proportion of this amount would represent cash that was held by individuals who 
were unable or unwilling to subject themselves to the robust checks in place” (Central Bank of 
Kenya, 2019)). Obviously enough, central banks and Governments are unlikely mentioning 
demonetization aims among the reasons for withdrawing entire or parts of banknote series. Hence, 
demonetization might not be explicitly (i.e. de iure) declared but somehow (i.e. de facto) pursued 
still by policymakers. Let us analyze Table 2, which compares the Swiss, Euro-Area and US 
policy in terms of newer and older currency in circulation. For instance, while Switzerland will 
withdraw its eighth banknote series within a couple of months after its announcement in 2021 
(and, de facto, demonetize a part of the currency in circulation), the Euro Area is still issuing the 
second series. In the contrary, US banknotes – no matter how old they are, provided that they 
have been issued from 1914 onwards – remain legal tender. Certainly, this is a particularly 
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democratic approach, which is often neglected by those who look at the United States solely as 
an example for payment digitization. 
 
 

Table 1 
 

 Banknote series Year Banknote 
sizes 

 

Comments 

Switzerland First 1907 CHF50, 100, 
500 and 
1,000  

Withdrawn and invalid. 

Second 1911 CHF5, 10, 
20, 40, 50, 
100, 500 and 
1,000  

Third 1918 CHF20 and 
100  

Fourth 1938 CHF50, 100, 
500 and 
1,000  

Fifth 1956 CHF10, 20, 
50, 100, 500 
and 1,000 

Sixth 1976 CHF10, 20, 
50, 100, 500 
and 1,000  

Recalled but still exchangeable. 

Seventh 1984 CHF10, 20, 
50, 100, 500 
and 1,000 

Reserve series (never put into circulation and duly 
destroyed). 

Eighth 1995 CHF10, 20, 
50, 100, 200 
and 1,000  

In circulation. Since the ninth banknote series has been 
completed on September 12, 2019 after the release of the 
CHF100- note, the recall of the banknotes from the eighth 
series will be announced two months before and, in any case, 
in the first half of 2021. This banknote series will still be 
legal tender and usable as well as exchangeable without 
restrictions. However, after the recall will have been 
completed, the banknote series will lose its status as legal 
tender and be exchangeable at the Swiss National Bank only. 

Ninth 2016 CHF10, 20, 
50, 200 and 
1,000  

Euro Area First 2002 €5, 10, 20, 
50, 100, 200 
and 500  

In circulation. 
  

Second 2013 €5, 10, 20, 
50, 100 and 
200  

USA - - $1, 2, 5, 10, 
20, 50 and 
100  

Periodical redesign of Federal Reserve notes. However, all 
designs remain legal tender, regardless of when they have 
been issued (i.e. from 1914 onwards). 

 
Source: own elaboration based on European Central Bank (2020a), Swiss National Bank (2020a, 2020b) and U.S. Currency 
Education Program (2020) 

 
 
As the paper will duly highlight in Table 5, while “[t]he use of credit cards originated in the 
United States during the 1920s, when individual firms, such as oil companies and hotel chains 
first credit card” (Britannica, 2020), only European countries have decided to legally limit 
transactions settled in cash. This is however another fact, which is often glossed over. The relevant 
conclusion of Section 2.1 is that – in the same way as the International Monetary Fund (2020a) 
distinguishes between de-iure and de-facto exchange arrangements based on the actual exchange 
rate fluctuations and central banks’ interventions – demonetization can be conducted explicitly 
(i.e. de iure) or rather implicitly (i.e. de facto). New banknote series combined with a near-term 
deadline to exchange them before losing their status of legal tender are, for sure, a subtle but 
frequent approach to absorb a part of circulating cash. Obviously enough, no matter if deriving 
from illicit transactions or legal ones. 
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2.2 Promotional campaigns, “nudges” towards cashless payments and shutdowns of ATMs: 
why seigniorage matters.    
Movements against cash have also taken more explicit forms − Visa has for example launched a 
campaign called “Cashfree and proud” (Payment Week, 2016) in order to “continue to persuade 
British consumers that contactless was better than cash” (Jon Ashwell Creative, 2020) − amidst a 
subtle drive to make cash increasingly inconvenient. At the same time, people are told to be dodgy 
if they do not wish to “spontaneously” comply with new ways of paying digitally (The Economic 
Times, 2020). Cash is displayed as a “barbarous relic” (Financial Times, 2015) as compared to 
more advanced payment instruments. Shutting down ATMs has been another (though less used) 
approach since “[r]egulators seek to safeguard consumer access to cash as branches and free-to-
use ATMs disappear” (Makortoff, 2020). As shown in Table 2, at the global level (which includes 
data for low-and-middle-income countries with limited, but rapidly increasing numbers of ATMs) 
there is not yet a pronounced trend towards shutting them down. In the contrary, this has been the 
case in selected advanced countries.  
 
 
Table 2 

 
Automated teller machines (ATMs) per 100,000 adults, 2004-2018 

 2004 2006 2008 2010 2012 2014 2016 2018 Change  
(in percentage) 

Euro Area 77.7 80.1 89.5 90.3 84.5 90.5 88.4 68.1 -12.4 
European Union 59.4 67.2 79.9 78.5 72.9 65.1 70.0 66.3 +11.6 
OECD countries 68.2 76.9 87.5 83.6 79.2 76.5 75.1 69.5 +1.9 
Sweden 36.5 37.5 42.2 42.8 43.0 40.2 34.8 - -4.5 
United Kingdom - 120.9 125.6 122.0 125.9 129.5 129.6 115.7 -4.3 
USA 165.8 167.2 168.0 - - - - - +1.3 
World 18.3 19.3 27.2 29.2 31.9 36.0 38.9 40.1 +119.1 

 
Source: own elaboration based on The World Bank (2020a) 
 
 
However, there still is a remarkable tendency to “nudge” consumers towards digital (payment) 
services (Scott, 2016). In fact, banknotes and coins are a public utility, which cannot be used by 
private actors of the banking and financial sector to earn profits, but are even likely to generate 
so-called “costs of handling” (for instance, 9 percent of retail cash receipts in 2017 and from 5 to 
10 percent of bank operating costs in 2018 (G4S Retail Cash Solutions, 2020)). It is the 
Government, which instead gains from the supply of fiat-money, since “[s]eigniorage 
encompasses both the global social gain of substituting paper money for commodity money, 
through a saving of real resources, and the gains to a particular monetary authority from exercising 
monopoly power over money issuance” (Bergsten, 1996). A practical, emblematic example 
suffices: the Swiss National Bank (2020c) has in this specific regard declared that “[t]he cost of 
producing Swiss banknotes depends on the note’s size (denomination) and on the production 
volume, and generally averages around 40 centimes”. Since the local maximum note’s nominal 
value is CHF1,000, the seigniorage per CHF1,000-banknote might even reach CHF999.60 and 
imply a profit margin of 99.96 percent. Therefore, from a mere entrepreneurial perspective, it is 
understandable that private financial actors – among others, commercial banks – are interested in 
pushing consumers towards private digital money. In order to achieve this result smoothly, 
individuals should be convinced that they are “choosing” (i.e. “preferring”) digital payments. This 
approach also resembles how several supermarkets inspire young consumers to “choose” sweet 
and/or unhealthy food by placing it at eye level by the checkout counters (Aydogan and Van 
Hove, 2015). Once an adaptation process has begun, compliance becomes the most likely 
outcome. 
 
2.3 Currency in circulation (i.e. the only form of State money): a not-to-be-stopped trend. 
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Despite these “nudges” driving individuals towards technological advanced financial and banking 
solutions, total values of circulating banknotes issued by the European Central Bank are still 
(significantly) growing (Figure 1). While from 2002 to 2019 Euro Area’s GDP at market prices 
based on constant local currency has cumulatively increased by 21.63 percent (The World Bank, 
2020b) the total value of circulating banknotes has increased by 475.63 percent (European Central 
Bank, 2020b).  
 
 
Figure 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source: own elaboration based on European Central Bank (2020b) 
 
 
This result can be interpreted in two different ways: on the one hand, it can be argued that the 
local central bank has over-issued means of payments, although Figure 2 alone would not be 
sufficient to prove this argumentation. On the other, the behavior of the European Central Bank 
can be seen as a response to a strong demand for the legal tender. In this respect, our hypothesis 
is that cash remains an inclusive, privacy-preserving, public means of settlement while digital 
payments further privatize the banking and financial system gentrifying payments too. Cash 
remains a strategically relevant public good as highlighted in Figure 2, which displays, for Italy 
in March 2020, the sudden increase of currency in circulation held by the public by €6.1 bn. 
(Banca d’Italia, 2020a) just before the first SARS-CoV-2-related lockdown of a European country 
ever occurred.  
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Figure 2 
 

 
 
Source: own elaboration based on Banca d’Italia (2020a; 2020b) 

 
 
If we push the Euro-Area-related example even further, banknotes issued by the European Central 
Bank are the only form of legal tender, i.e. with mandatory acceptance and no levying of 
additional fees permitted (Mersh, 2018). Banknotes and coins have been also defined as “safe, 
sound or stable money […], plain money (J. Huber / J. Robertson), pure money (R. Striner), 
chartal money (derived from chartalism), state money (R. Werner), public money (K. Yamaguchi, 
M. Melior), constitutional money (R. Morrison) and, specifically in the United States, U.S. money 
(S. Zarlenga)” (Huber, 2020). While e-cash is still in the works, because of its characteristics – 
especially, its missing physicality –, it will not represent a perfect substitute (Belke and Beretta, 
2020c). At the same time, central bank digital money might even increase inflationary money 
issues due to shrinking production (and maintenance) costs. As shown in Table 3, the United 
States have paid printing costs of banknotes equal to $0.72 bn. in 2020, which is admittedly not 
particularly significant at first sight. If physical cash would be replaced by central bank digital 
money, printing costs would however shrink to almost zero and increase the potential seigniorage 
benefit for the central bank too. At the same time, this might add up to any further potential source 
of excess (i.e. inflationary) liquidity, which also includes the over-issue of money in its physical 
as well as digital form. E-cash might therefore propel (inflationary) over-lending while exposing 
the central bank – if it should also take deposits from the general public – to risks deriving from 
the need to comply with the principles of “know your customer” (KYC) and “anti-money-
laundering” (AML) as emphasized by Pundrik (2009) and Verhage (2011).  
 
 

-12,00
-10,00
-8,00
-6,00
-4,00
-2,00
0,00
2,00
4,00
6,00
8,00
10,00

0,00

50,00

100,00

150,00

200,00

250,00

Fl
ow

s, 
€ 

bn
.

St
oc

ks
, 

€ 
bn

.

Currency in circulation held by the public in Italy (stocks)

Currency in circulation held by the public in Italy (flows)



8 
 

Table 3 
 

Denomination Number of notes  
ordered in 2020  
(bn. of pieces) 

Face value 
($ bn.) 

Printing cost  
per note  

($ ¢) 

Printing cost of notes  
ordered in 2020 ($ bn.) 

$1 note 1.57 1.57 7.7 0.12 
$2 note 0 0 7.7 0 
$5 note 0.74 3.68 15.5 0.11 
$10 note 0.46 4.61 15.9 0.07 
$20 note 1.24 24.83 16.1 0.20 
$50 note 0.08 3.84 16.1 0.01 
$100 note 1.08 107.84 19.6 0.21 
Total 5.17 146.37 - 0.72 

 
Source: own elaboration based on Board of Governors of the Federal Reserve System (2020a; 2020b) 

 
 
As highlighted by Mersch (2020) who indirectly confirms the argumentation carried out so far, 
“[s]ome 76% of all transactions in the euro area are carried out in cash, amounting to more than 
half of the total value of all payments. The demand for cash in the euro area currently outstrips 
the rate of nominal GDP growth. In crisis times, the demand for cash surges even higher. At mid-
March this year, the weekly increase in the value of banknotes in circulation almost reached the 
historical peak of €19 billion”. The tangibility of banknotes and coins remains, in fact, the 
fundamental reason why they are considered so safe and are correspondingly demanded in crisis 
times. At the same time, it has already been investigated that “holding cash physically does 
significantly change subjects’ behaviors by way of decreasing their likelihood of participating in 
an investment experiment and their investment amount when they do participate” (Shen and 
Takahashi, 2017). Besides, funds deposited in bank accounts at commercial banks are 
IOUs promising savers to get access to public money, which is itself a “spontaneous 
acknowledgement of debt” (Cencini, 2002) but at least one backed by economic wealth (“The 
dollar is nothing more than an IOU, and only has value if both parties in an exchange verbally or 
contractually accept it as payment for goods and services while remaining under the illusion (or 
blind faith) that the government or institution which issues this paper has the power, wealth, and 
credit to back up this currency” (Goodbaudy, 2011)). As further confirmed by the Federal Reserve 
Bank of New York (2013), “[b]ecause banks pay the Fed for cash by having their reserve accounts 
debited, the level of reserves in the nation’s banking system drops when the public’s demand for 
cash rises”. Since commercial banks pay the central bank for getting cash while transferring part 
of the customers’ deposits in private money, banknotes and coins are the only form of publicly-
issued money and intrinsically different from digital money created by private commercial banks. 
At the same time, it is essential that commercial banks have claims for cash at the central bank 
and that the central bank can always meet these claims. Furthermore, by homogenizing each 
issuance of digital private bank money, “[c]entral bank money […] plays the role of the common 
denominator between bank monies issued within a country” (Cencini, 2005).  From an accounting 
perspective, Figure 3 illustrates what happens at the bank level as soon as an individual withdraws 
a certain amount (e.g. 100) from his/her bank account: customer deposits (i.e. private money) will 
be replaced by cash (i.e. public money), thus shortening the balance sheet of both the commercial 
bank and the central bank by the same amount. 
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Figure 3 
 

Central bank of the country 
Assets   Liabilities 
Receivable from commercial bank 100 Cash 100 

 

Commercial bank of the country 
Assets   Liabilities 
Cash 100 Customer 

deposits 
100 

 
Source: own elaboration based on Cencini (2008) 
 
 
The reciprocal indebtedness of the commercial on the one side and central bank on the other 
stands for the perfect substitutability of money issued by the same banking system. In fact, the 
central bank homogenizes each issuance of commercial money by means of its common 
denominator (i.e. central bank money represented by banknotes and coins). Each time savers 
make us of ATMs to withdraw cash they are, therefore, leaving the digital banking system. On 
the one hand, in order to boost its influence in payment and settlement processes, the private 
payments industry needs to “convince” people that public cash systems (competing with them) 
are less efficient, although there is still some margin of scientific disagreement on this conclusion 
too. For instance, “[c]ash is still widely used, as it is more efficient (e.g., processing times, costs)” 
(Van der Kroft and Zijp, 2019). On the other, “Governments […] discourage cash transactions 
with the intention to fight tax evasion and money laundering” (Brunnermeier and Niepelt, 2019). 
This alleged causal nexus has been criticized by Beretta (2007), because “illicit transactions in 
globalized economies need to be untraceable; at the same time […] they need to be immediately 
transferable. Neither of these conditions is guaranteed by physical payment methods for medium-
large transactions”. However, this equally relevant requirement is often glossed over in the current 
debate, which is almost exclusively centered on the lack of traceability. Hence, “[p]hysical cash 
has […] disadvantages. It is bulky and difficult to move. […] The physical movement of large 
quantities of cash is the money launderer’s biggest problem” (Molander et al., 1998). Otherwise 
stated, “[c]oins and banknotes are anonymous and therefore transactions based on either are not 
traceable. […] Still coins and banknotes represent the base money issued by governments while 
bank deposits are created by banks. […] However, banknotes which are issued by the state 
represent the numeraire of money” (Focardi, 2018). Even at the bank level, we can conclude that 
banknotes and coins are not just an alternative way of holding funds, but the only means of owning 
State-issued money. 
 
2.4 The myth of facilitating the shadow economy: an innovative, Euro-Area-related 
counterproof.  
There is a further analytical intuition notably formulated by Rogoff (2017) according to whom 
“[p]aper currency has always facilitated tax evasion and crime […]. The $100-bill and the €500-
note, for example, are relatively unimportant in everyday retail transactions. Yet they dwarf small 
bills in their share of currency supplies in the United States and Europe”. It therefore has to be 
explored whether a large-denomination note like the €500 one has somehow facilitated what is 
generally called the “shadow economy”. By comparing the largest-size notes circulating in the 
Euro Area member countries before the issue of the €500 one, Table 4 clearly shows that there is 
neither a causal nexus nor a correlation between large-denomination banknotes and the size of the 
shadow economy defined as “all economic activities which are hidden from official authorities 
for monetary, regulatory, and institutional reasons. Monetary reasons include avoiding paying 
taxes and all social security contributions, regulatory reasons include avoiding governmental 
bureaucracy or the burden of regulatory framework, while institutional reasons include corruption 
law, the quality of political institutions and weak rule of law” (Medina and Schneider, 2018).  
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Table 4 
 

 Euro-
notes 

circulating 
since … 

Largest-
size note 
in local 

currency 
before 
Euro-
notes 

Countervalue Shadow 
economy 

(from 1991 
to 

introduction 
of Euro-

notes) 
(percentage 

of GDP) 

Shadow 
economy 

(from 
introduction 

of Euro-
notes to 
2015) 

(percentage 
of GDP) 

Change in 
terms of 
shadow 

economy 
(percentage 

of GDP) 

Compared 
to largest-
size notes 

before 
Euro-
notes 

€500-note 
is … 

Austria 2002 öS1,000  €72.67  9.36 8.59 Decrease Larger 
Belgium 2002 Fr.10,000 €247.89 22.18 19.31 Decrease Larger 
Cyprus 2008 £20  €34.17 30.23 32.17 Increase Larger 
Estonia 2011 kr500  €31.96 22.05 18.40 Decrease Larger 
Finland 2002 mk1,000  €168.19 15.02 12.29 Decrease Larger 
France 2002 Fr.500  €76.22 15.43 13.01 Decrease Larger 
Germany 2002 DM1,000  €511.29 13.69 10.63 Decrease Smaller 
Greece 2002 Δρχ10,000 €29.35 28.31 26.08 Decrease Larger 
Ireland 2002 IR£100 €126.97 16.03 12.20 Decrease Larger 
Italy 2002 ₤500,000 €258.23 25.66 24.40 Decrease Larger 
Latvia 2014 Ls500  €711.44 19.87 16.27 Decrease Smaller 
Lithuania 2015 Lt500 €144.81 22.45 18.65 Decrease Larger 
Luxembourg 2002 F5,000 €123.95 11.01 10.41 Decrease Larger 
Malta 2008 Lm20 €46.59 29.93 8.54 Decrease Larger 
Netherlands 2002 ƒ1,000 €453.78 12.17 9.67 Decrease Larger 
Portugal 2002 $10,000 €49.88 22.91 21.07 Decrease Larger 
Slovakia 2009 Sk5,000 €165.97 14.40 12.09 Decrease Larger 
Slovenia 2007 SIT10,000  €41.7 23.16 21.12 Decrease Larger 
Spain 2002 Pta 10,000 €60.10 26.06 23.32 Decrease Larger 

 
Source: own elaboration based on European Commission (2020), Medina and Schneider (2018) and Pratscher (2020) 

 
 
Although the €500-banknote is by far larger in size than most of the previously circulating largest-
size notes, the shadow economy (as a percentage of GDP) has significantly decreased. This may 
be explained in two different, though comparable ways: either the €500-banknote does not 
significantly contribute to tax evasion and/or money laundering or its impact on illegal activities 
is sufficiently irrelevant to be compensated by a common, stricter monetary regulation framework 
like the European one. In both cases, this never-used counterproof does not confirm the alleged 
link between large-seize note and the “shadow economy”. 
 
2.5 Cash payment limitations in epoques of (deregulated) mining of cryptocurrencies: a 
counterintuitive trend.  
An increasingly private payments system is also exposed to “modern monetary Middle Ages” 
(Belke and Beretta, 2020b) resembling the status quo before the establishment of central banks, 
which have been the very first “modern” regulators of seigniorage and money issue rights in 
general (“An important function of the central bank is to control money supply in the economy” 
(Das and Basu, 2016)). Granting potentially everyone the “right” to mint private monies à la 
cryptocurrencies “out of thin air” (i.e. nominally) in order to pay real-terms purchases reflects a 
particularly threatening trend of deregulation. How can a “non-value” like money   – no matter if 
publicly as well as privately issued (digital) currencies – settle per se any real-term transaction? 
In fact, “[m]oney’s value is purely derivative; money has no value of its own. […] The entire 
economy is the backing of the currency” (Parsson, 2011), because “nobody can create wealth or 
positive purchasing power by a stroke of a pen, but just excess (and, therefore, inflationary) 
liquidity. Otherwise stated, the increased frequency of attempts to avoid the monopoly of issuance 
of the central bank can be compared to a “modern Middle Age” in monetary terms when 
seigniorage still ruled” (Belke and Beretta, 2020a). While de facto tolerating such partial breakup 
of the Governmental money monopoly, European States have from the recent global financial and 
economic crisis onwards (2007-) introduced cash payments restrictions. Paradoxically enough, 
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while cryptocurrencies are mined ex nihilo (i.e. with no real backing), traded and even used to 
settle (where accepted) real-terms transactions, States are regulating and limiting the legal use of 
the legal tender itself. In fact, “[t]here are clear signs that the use of cash is being increasingly 
restricted inside the European Monetary Union (EMU). […] Even statutory rules have been 
passed to prohibit the use of cash exceeding a certain, albeit rather low, limit” (Siekmann, 2017). 
Table 5 analyzes this trend by exploring, if countries limiting cash payments by law are on the 
one hand prone to use banknotes and coins in daily transactions and, on the other, if policymakers 
of precisely these nations have meanwhile introduced some form of taxation (i.e. regulation) of 
cryptocurrencies too.  
 
 
Table 5 
 

Cash payment limitations Taxation of cryptocurrencies Percentage of 
transactions 

settled in cash in 
2018 

Belgium €3,000  (for goods/services) - 63 
Bulgaria Lw 9,999 (≈ €5,110) Taxes have to be paid on gains from sales of 

cryptocurrencies. 
- 

Croatia €15,000 - - 
Czech 
Republic 

CZK350,000 per day (≈ €14,000) - - 

France €1,000 (for 
taxpayers based 
in France and 
foreign 
salesmen) 

€15,000  (for non-
resident 
taxpayers) 

- 68 

Greece €1,500  - 88 
Italy €1,999.99  - 86 
Poland €15,000  (≈ PLN62,220) Income from transactions with cryptocurrencies is 

subject to income tax – respectively, to a tax rate of 
18 and 32 percent –, while sales or purchases of 
digital currencies are considered a transfer of 
property rights subject to a 1-percent-levy on the 
transaction value. 

- 

Portugal €1,000  (for goods and services 
between consumers and traders) 

- 81 

Romania RON10,000 per person per day (≈ 
€2,260) 

Income from transactions with cryptocurrencies is 
taxable. 

- 

Slovakia €5,000 (for B2B-
, C2B- and B2C-
payments)  

€15,000 (for 
natural person 
acting for 
purposes outside 
their trade) 

Revenues from cryptocurrencies are taxed while 
exchanges between cryptocurrencies and 
goods/services or other cryptocurrencies are 
considered taxable transfers too. 

78 

Spain €2,500 (for 
residents) 

€15,000 (for non-
residents) 

Profits from transactions with cryptocurrencies are 
taxable. However, the General Directorate on 
Taxation has decided that operations with Bitcoins 
are exempt from VAT. 

87 

 
Source: own elaboration based on European Consumer Centre France (2020), G4S Global Cash Solutions (2018) and Law Library of 
Congress (2020) 
 
 
While in some European nations cryptocurrencies are neither regulated nor taxed, in others 
Governments have instead taken the opportunity to levy taxes on their use. No matter how the 
readers might look at it: both approaches are equally wrong. While the absence of regulation and 
taxation further enables that the right to issue money is reduced to a mere formality, taxing what 
has no intrinsic value (because of having been created from scratch) does not make sense too. The 
existence of cash payments restrictions despite the dominance of transactions still settled in cash 
(e.g. last column of Table 5) also confirm the top-down-approach hypothesis formulated at the 
beginning of the paper. At the same time, as explained in Beretta (2015), the regularly evoked 
taxation of intangible financial assets (e.g. the proposal of a “Financial Transaction Tax” (FTT) 
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3) in combination with bank accounts potentially subject to haircuts (as happened in the Cyprus 
banking crisis in 2012-2013) is not a coherent strategy in support of a cashless society too.  
 
 
3. How hostility to cash has evolved after COVID-19: same aims, but different approaches. 
In the wake of the SARS-CoV-2 pandemic banknotes and coins have begun to be even analyzed 
from a health-related perspective. Are they safe or may they carry viruses? From an economic 
perspective, this Section shows that – if there are some legitimate concerns – they should be also 
transposed to cashless payments, which imply the touching of surfaces too. The fact that payments 
settled in cash due to physical lockdowns may be shrinking should not let us gloss over the 
(especially in times of severe crises) increasing relevance of banknotes and coins as stores of 
values. Otherwise stated, the coexistence of movements towards continuous digitization of 
payment methods and physical means of payments (functioning also as stores of wealth) is not a 
scenario to fight against.   
 
3.1 Does cash carry viruses? Maybe, but no more nor less than other payment instruments.    
With the onset of the SARS-CoV-2 pandemic, the argument that cash is “dirty” has become 
visceral. This criticism is not new, since Maritz et al. (2017) have already pointed out that 
“[s]hotgun metagenomics identified eukaryotes as the most abundant sequences on money, 
followed by bacteria, viruses and archaea”. After the outbreak of COVID-19, mass-consumption 
stores like supermarkets have however openly suggested people to switch from a (public) cash 
system to a (private) cashless payments system. A survey conducted in Switzerland in April 2020 
about payment methods in times of COVID-19 has shown that “over one-third of respondents 
have increased the number of digital payments or contactless payments with debit cards at 
supermarkets” (Egerth, 2020). Especially for big corporates, this is an opportunity to consolidate 
and extend their contractual and economic power, since many of them are already systemically 
important payments systems (SIPS), namely “[a] payment system which has the potential to 
trigger or transmit systemic disruptions” (Bank for International Settlements, 2020). According 
to preliminary studies, “[e]ven after lockdowns lift, […] many consumers will continue to favor 
online shopping rather than returning to physical stores. Once consumer behavior changes, it tends 
to stick. […] The move to a cashless society […] has been accelerated by the perceived risk of 
infection via hard currency” (Thomalla and Schnippe, 2020). There is, therefore, no doubt that 
global tech players have massively expanded their power during the SARS-CoV-2 pandemic 
(Klein, 2020a). For instance, Amazon.com (2020) recently announced that its “[o]perating cash 
flow increased 56% to $55.3 billion for the trailing twelve months [while n]et sales increased 37% 
to $96.1 billion in the third quarter”. Obviously enough, the digital payments industry aims at 
achieving synergies with technologically advanced and automatized sectors too. In this specific 
regard, “cash doesn’t play well with Amazon’s desire for fully automated systems. The digital 
payments industry tries to present cash as the horse-drawn carriage of payment methods” (CQ 
Researchers, 2019). 
 
From this perspective, the pandemic has – at least, for now – massively changed the way 
individuals interact with each other (“Gestures involving touch, usually understood to convey 
affection or warmth, get replaced by distance – which, in its own way, conveys care” (Fetters, 
2020)). Although there is no precise scientific evidence – in fact, the “risk posed by handling a 
banknote is not greater than touching any other common surface, such as handrails, doorknobs or 
credit cards” (Bank of England, 2020) –, banknotes and coins have been accused to carry viruses. 

                                                           
3 The European Commission has counterintuitively proposed a FTT corresponding to 0.1 percent for shares 
and bonds while to 0.01 percent for equity-linked, interest-rate linked and currency-linked derivatives 
(Directorate-General for Taxation and Customs Union, 2012). As long as purely speculative or even 
harmful financial transactions are allowed, a FTT levied on them would be a suitable “second-best” 
instrument to increase financial stability and economic welfare. 
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However, it is obvious that anything touchable (i.e. almost everything) might transmit bacteria 
and viruses, but this is also true for credit/debit cards, ATM cards and contactless payment 
methods – yes, for them too –, since the smartphone used might well become “contaminated” 
during the settlement process. Paying something (often) includes carrying something physical 
away, meaning that smartphones could become a “new driver” of diseases (“As possible breeding 
grounds for microbial organisms, [mobile phones] constitute a potential global public health risk 
for microbial transmission” (Olsen et al., 2020)). The relevant principle is, therefore, the same for 
banknotes, coins, “plastic money” and cashless payment methodologies: it is not how people pay 
something to pose a risk, but it is what they do afterwards with their hands. Somehow 
exaggeratedly, though explicitly formulated, “[w]hen I forwarded that study [i.e. that banknotes 
could help spread a future plague] to a friend at the Centers for Disease Control, she was 
unimpressed. “Are the researcher sucking on banknotes or inserting them in their noses?” she 
asked. Without a perfect storm of transmission conditions – someone sneezes on a banknote, 
doesn’t allow it to dry, stores it someplace dark and humid, doesn’t rub it on other material like a 
leather wallet or pants pocket – maybe, and only maybe, enough viral particles could survive to 
infect the next person handling those bills” (Wolman, 2013). More recently, the Commonwealth 
Scientific and Industrial Research Organisation (2020) has also claimed that “[a]t 20 degrees 
Celsius, which is about room temperature, […] the virus was extremely robust, surviving for 28 
days on smooth surfaces such as glass found on mobile phone screens and plastic banknotes”. 
Hence, since both cash and mobile phones (i.e. the new cashless payments methodology) can be 
easily contaminated, hygiene is at risk independently from the payment methods, but dependently 
from people’s (potentially unhygienic) behaviors.  
 
Despite that, as already pointed out, the German Savings Banks Finance Group – we are referring 
to one of the most influential group of banks employing more than 300,000 workers and running 
385 bank branches (Sparkasse, 2020) – is actively promoting its contactless payment methods at 
prime-time hours by promoting them with the so-called Mainzelmännchen, namely a comic figure 
having an almost iconic status in Germany. The underlying symbolism is evident. But, even 
before, articles surfaced claiming that “[d]irty banknotes may be spreading the coronavirus, WHO 
suggests” (The Telegraph, 2020), which prompted Fadela Chaib, a spokesperson of the World 
Health Organization, to issue a statement specifying that “[w]e did NOT say that cash was 
transmitting coronavirus” (MarketWatch, 2020). However, in the meantime, the banking industry 
in the UK was taking advantage of such uncertainty and increasing the contactless payments 
limit  (“From today [1 April 2020] the spending limit for contactless card payments has increased 
from £30 to £45 across the country” (UK Finance, 2020)).  
 
3.2 Banknotes and coins in crisis times: from means of payments to stores of value. 
Despite marketing efforts by of the financial and banking system in general in support of cashless 
payment methods, statistics clearly show that cash withdrawals and “currency in circulation 
ha[ve] actually surged in a number of countries” (Ashworth and Goodhart, 2020; The Economist, 
2020) just before lockdowns. This confirms once again that, especially during severe crises, cash 
is valued more than in usual times. In fact, this is what happened when fears about the future of 
the Euro as a common currency (and a potential “Grexit”) have arisen in the middle of the 
European debt crisis before Mario Draghi’s (2012) “whatever it takes”.  
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Figure 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: own elaboration on the basis of Bank of Greece (2020) 

 
 
As highlighted in Figure 4, the stock of deposits and repos in Greece plummeted by more than 
€100 bn. during the acute phase of the European debt crisis (and has not significantly recovered 
since then). Therefore, people use cash to “leave” an unstable banking system, which is why they 
tend to increasingly withdraw it before an impending hurricane, war or also after large shocks 
caused by epidemics (Goodell, 2020). By using a terminology typical for central banks, this 
represents a “precautionary demand for cash” due to “uncertainty as the prime motive for the 
holding of money by consumers” (Plessner and Reid, Jr., 1980). Of course, it might be well argued 
that without banknotes and coins there would be less bank-run episodes during crises, since savers 
would no longer have the possibility to physically withdraw their deposits. If this way of 
reasoning should be true – in fact, it depends on whether individuals would replace “traditional” 
bank runs with “digital” ones (“The head of the Deutsche Bundesbank has warned of the risks to 
financial stability should central banks issue their own virtual currencies, including from a 
potential “digital bank run”” (Pinsent Masons, 2018)) –, it would tantamount to saying that the 
general public would lose an efficient way to rescue part of their savings. Otherwise stated, 
financial and banking crises would endanger even more social and economic wealth than they 
already do. This is not much different – making use of a parallelism – from what happened in the 
wake of an unexpected, catastrophic event like the attacks on September 11, 2001 when “airlines 
with lower levels of cash and equivalents to total assets were penalized most, suggesting the 
market was concerned about the airlines’ ability to survive a prolonged downturn in air travel” 
(Carter and Simkins, 2004). Now the catastrophe is represented by COVID-19 while cash (i.e. 
liquidity) maintains its role of anchor of stability in uncertain times.     
 
The major difference between the European debt crisis occurred in the most-affected countries 
(2009-) and the SARS-CoV-2 pandemic (2020) is, however, that the first one has been 
endogenous to the banking and financial system while the latter is exogenous. Evidently enough, 
if banknotes and coins have been perceived during the European debt crisis as more spendable 
than funds deposited in banks exposed to liquidity and/or insolvency risks, in times where 
individuals are less able to leave their homes due to lockdowns cashless payment methods become 
“an obliged choice”. Certainly, “[c]ontactless card payments may have replaced a certain share 
of cash payments permanently. However, the new payment mix […] will not become fully 
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apparent until consumer habits normalise after the pandemic” (Mai, 2020). But even if payments 
settled in banknotes and coins should (further) decrease due to the SARS-CoV-2 pandemic, it 
would be wrong to draw strong conclusions about the future. Cash is, in fact, not only a means of 
payment – this role might well be shrinking, as statistics often highlight –, but also (and perhaps 
more importantly) a store of value. This additional characteristic is particularly relevant in 
economic systems detached from any backing by precious metals. Otherwise stated, cash has 
increasingly become the “new gold” to which paper money has been itself convertible before 
August 15, 1971 (i.e. the demonetization of gold by US President Richard Nixon). Banknotes and 
coins are by far not a barbarous relic, if we compare historical data about their circulation. For 
instance, in 1918 circulating US cash corresponded to $4.37 bn. while in 1938 it was still at $6.51 
bn. The big increase started right during World War II ($12.68 bn. in 1942), became even more 
pronounced after the demonetization of gold ($58.07 bn. in 1971) and reached in 2019 $1,745.10 
bn. (Federal Reserve Bank of St. Louis, 2020a), meaning that circulating (or hoarded) amounts 
of banknotes and coins have increased by 39,833.6 percent within a century. Therefore, an 
increase of digital payments is not in contradiction with the increasing relevance of cash as an 
epitome of means of payments and store of wealth.  
 
 
Figure 5 
 

 
Source: own elaboration on the basis of Federal Reserve Bank of St. Louis (2020a, 2020b) 

 
 
This is also proven by Figure 5, which depicts the increase/decrease of the amount of currency 
circulating in the United States as compared to GDP variations. From the 1990s onwards (which 
represent a decade of pronounced financialization worldwide), the demand for currency has 
surged more than economic growth. Equally interestingly, the 2010s have been even more 
characterized by significant increases of currency in circulation, but it is the year 2020 which truly 
highlights what has been claimed so far. Banknotes and coins have become – especially, in such 
troubled economic times – an “anchor of stability”, which might be less used in the payment 
processes but is also increasingly appreciated because of its function of store of value. This matter 
of fact is not astonishing in digital societies, since physicality and tangibility will forever be an 
irreplaceable characteristic becoming even more essential in bad economic times. And, given the 
fact that “stores of value” (i.e. wealth) are traditionally greater in amount than “means of 
payments” (i.e. net income), the role of banknotes and coins is not at risk because of individuals’ 
behaviors. It might instead be because of policymakers’ decisions, which might artificially (i.e. 
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by means of a top-down approach) reduce its usability. However, by doing so, the stability of the 
global economic and financial system would be threatened since individuals (i.e. savers) would 
have no “true” alternative to digital money and bank deposits held immaterially.        
 
 
4. Concluding remarks. Why cash remains essential – even more in COVID-19 times. 
Any attempt to restrict or eliminate cash, namely a (monetary) public good issued by central 
banks, results in welfare losses due to the increased monopoly power of the (private) banking and 
financial system. Otherwise stated, “money […] constitutes a pure public good: money creates 
trust between people who do not know each other. The state establishes and supports the trust in 
legal tender and the official currency, making this trust a “pure public good” – non-excludable 
and non-rivalrous” (Felber, 2017). At the same time, any partial or complete privatization of 
money tends to increase financial exclusion and social discrimination, adding to the dramatic 
impact of the COVID-19 crisis on inequality (Stiglitz, 2020). In fact, according to Access to Cash 
Review (2019), “around 17% of the UK population – over 8 million adults – would struggle to 
cope in a cashless society. For many people in the UK, using cash is not a matter of choice, but 
of necessity. Digital payment options just don’t yet work for everyone. […] For a start, poverty 
is the biggest indicator of cash dependency, not age”. The pandemic has also set in motion a major 
economic downturn – the International Monetary Fund (2020b) forecasts a drop in world output 
by at least 4.4 percent – and banks are likely to react by adopting more conservative lending 
policies (Goodell, 2020). Among the most penalized economic subjects there are those often 
called “the unbanked” (where “cash has remained the preferred method of payment in most of the 
unbanked world” (King, 2014)) and “the underbanked”, who have instead “limited access to 
services, but they do not use them on a regular basis. For instance, an individual may have an 
open bank account, but he or she may, in fact, be using predominantly cash” (Wherry and Schor, 
2015).   
 
It is also no coincidence at all that, like every disaster, the pandemic is acting as a magnifier and 
intensifier of social discrimination (Klein, 2020b). By accelerating digitalization – for instance, 
retail sales via mail order houses or Internet have soared in the European Union from 166.4 
(March 2020) to 185.2 (September 2020) with 2015=100 (Eurostat, 2020) –, it uncovers the digital 
divide in several social groups resulting from lack of access to the Internet or insufficient digital 
literacy. This divide also concerns access to financial services in some advanced countries where 
physical bank branches are closed to increase cost efficiency and profitability (Conrad et al., 
2019). Combined with lockdowns, this new trend (if enduring) will have a further negative impact 
on physical retail stores, which are already struggling to cope with their digital (24-hours-a-day-
running) competitors. At the same time, although the present paper has on purpose not dealt with 
this often-discussed aspect, a cash-free commerce is likely to obliterate people’s privacy and also 
entrench racial and gender discrimination. In fact, “[a]ny person or company with access to the 
bank statement of the consumer can learn a lot of information about his/her financial and personal 
life by analysing their payment transactions, for example about the consumer’s political and 
religious affiliation, sexual orientation, health conditions, personal relationships” (Bureau 
européen des unions des consommateurs AISBL, 2019). In sum, COVID-19 must (and should) 
not become a war on cash. There is simply no need to create further “tension” between cashless 
and physical means of payments, since both have proven to be useful depending on the situation. 
At the same time, banknotes and coins bear an additional function being also stores of value whose 
role becomes even more relevant during crisis times. This is also something not easily replaceable 
in gold-detached systems whose “anchor of stability” is (physical) cash.     
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