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COVID CASH   

Kenneth Rogoff and Jessica Scazzero 

 

The advent of the Covid-19 pandemic has witnessed a strong uptick in paper currency 

demand across advanced economies, even as contactless methods surged ahead of cash in 

payments. This article explores these two contrasting phenomena, which are in fact continuations 

of much longer-term trends.  The use of cash, while still important for small in-person 

transactions, has been declining as a share of overall consumer payments for decades, thanks to a 

steady stream of innovations including credit cards, debit cards, electronic transfers, and 

smartphone payment apps. For example, in the United States, paper currency accounted for 26 

percent of the number of consumer payments in 2019, but only 6 percent in value terms, down 

from 40 percent and 14 percent respectively in 2012.  On the other hand, U.S. dollars in 

circulation have increased from $1.1 trillion in January of 2012 to $1.8 trillion in January 2020, 

exploding to $2.1 trillion in December 2020.  The same pattern remains if one excludes foreign 

holdings (50–60 percent of the total) and is found in most other advanced economies as well.   

Some argue that soaring currency demand contests the view that the world is headed to cashless 

future,  or even a “less-cash” society (see, e.g., BIS 2019). 

_____________________ 

Forthcoming in the Cato Journal, Vol. 41, No. 3 (Fall 2021). Copyright © Cato Institute.  All 
rights reserved. Kenneth Rogoff is Thomas D. Cabot Professor of Public Policy and Professor of 
Economics at Harvard University.  Jessica Scazzero is a Fulbright Scholar and 2020 graduate of 
Harvard College. 
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Should strong demand for paper currency be considered an unalloyed benefit in the 

helicopter money era?  Many treasuries and central banks around world seem to think so.  After 

all, inflation appears to be dormant; the marginal cost of printing a 100 dollar bill to spend is on 

the order of 20 cents. 

In this article, we reexamine this sanguine view of rapid paper currency growth, assessing 

it from the perspective of the consolidated government balance sheet.  Along the lines of other 

recent studies, we find that the trend decline in interest rates has been a significant factor driving 

up demand for paper currency (along with high tax rates).  Correspondingly, advanced country 

governments that raise funds by printing currency could do equally well by issuing public debt at 

extremely low interest rates. Indeed, in Europe and Japan, governments can borrow at negative 

interest rates, as far out as 30 years in the case of Germany.  In such an environment, we argue, 

the true benefit to issuing paper currency in place of debt is quite small or even negative. This 

issue has been raised before (e.g., Gross 2016), but there are some subtleties. For example, if 

converting the entire paper currency supply to 10-year debt were to raise the debt/GDP ratio by, 

say 7 percent, what would be the effect on interest rates and the implications for total interest 

paid on preexisting government debt? 

We also consider a third way to think about the seigniorage profits to the government 

from paper currency that considers that a large fraction of cash is held by the underground 

economy precisely because it anonymous.  Suppose that instead of buying back the entire stock 

of paper currency with bond debt, the government creates a central bank digital currency 

(CBDC) and offers it as an option to anyone tendering paper currency in the buyback.  The 

CBDC can be either a retail version (direct consumer deposits at the central bank) or two-tier 

system, where the banking sector continues to intermediate. We conjecture that the demand for 
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non-anonymous CBDC will be considerably less than the preexisting demand for paper currency 

(perhaps as much as 80 percent less).  Given the very low interest rate environment, this option 

turns out to have only a relatively minor effect on the interest savings from issuing currency.  But 

the government (and society) may gain, at the margin, from reduced tax evasion and crime.  By 

this third measure, the seigniorage revenues to the government as a whole on paper currency are 

likely deeply negative, even when interest rates are positive.  

Finally, we examine the rationale that issuing paper currency debt might be a better way 

for the government to hedge against debt distress or future rises in interest rates since paper 

currency is sometimes viewed as a zero-interest perpetual bond.  However, this is quite 

misleading, since holders of paper currency have a “put” option.  Crudely, most governments 

(including the United States) still accept paper currency for payment of taxes.  But much more 

significantly, paper currency holders have the option of depositing their holdings at a bank, 

which will end up transforming it to bank reserves, with a maturity of close to zero.  

 

Sharply Rising Cash Holdings and Steadily Declining Transactions Demand 

 
We begin by exploring what is known about use of cash the growing cash in transactions (as 

opposed to hoarding), and how the total demand for paper currency – including both hoarding 

and payments – varies across countries.  Of course, precisely because cash is anonymous, usage 

is difficult to track, and direct evidence is thin.  Most of what is known comes from central banks 

surveys that are very limited in scope and number.   

However, although direct data on cash usage in payments is sparse, there is extensive 

information on other payments media such as bank cards and electronic payments.  Across 

countries, the value of these payment alternatives consistently has been growing significantly 
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faster than consumption.  This will allow us to can infer with very high degree of probability that 

the use of cash in payments is steadily declining, with debit cards encroaching even on small 

retail payments, the last area (of legal, tax-compliant) transactions where cash remains king.   

 

Currency Demand during Covid 

 

Overall currency demand has soared after the COVID shock in 2020, even more than 

after the financial crisis.  For example, for the United States, currency in circulation rose by 9.5% 

in the twelve months between September 2008 and September 2009.  But it rose by 12.5% in the 

ten months from March 2020 to November 2020.  This is all the more remarkable given that 

during 2008, cash demand was stoked in part by sharply lower interest rates, whereas interest 

rates were already at very low (or negative) levels at the outset of the COVID-19 shock.  Figure 

1 illustrates the rise in currency in circulation as a share of GDP for the major advanced 

economies from 2000 to the present.  In the United States, currency in circulation rose by $325 

billion dollars (18.7 percent) in 2020, in Europe by €142 billion euro (11.0 percent), in Japan by 

¥5.69 trillion yen (4.8 percent).  As Figure 2 illustrates, similarly sharp rises in currency demand 

in 2020 were also seen in smaller advanced economies, as well as the longer-term rise.  As Table 

1 illustrates for the US, Eurozone, Japan and a set of smaller advanced economies, the bulk of 

the advanced economy currency supply is in large denomination notes such as the $100 bill, as 

has long been the case (see Rogoff 1998, 2016). 
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FIGURE 1 
CURRENCY IN CIRCULATION 2000 – 2020, UNITED STATES, EUROZONE, JAPAN 

(PERCENT OF GDP) 

 
SOURCES: FRED; BOJ; ECB; World Bank & OECD National Accounts Data; IMF WEO. 

 

FIGURE 2 
CURRENCY IN CIRCULATION 2000 – 2020, OTHER ADVANCED ECONOMIES 

(PERCENT OF GDP) 

SOURCES: RBA; BOE; SNB; BOK; World Bank & OECD National Accounts Data; IMF WDI.  
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TABLE 1 
BREAKDOWN OF SHARE OF LARGEST NOTES  FOR COUNTRIES IN FIGURES 1 AND 21 

COUNTRY Value of Large Denom. 
Bills (as a % of total) Date Bills 

Switzerland 96.79% October 2020 ₣50,  ₣100,  ₣200,  
₣500,  ₣1,000 

Japan 95.93% December 2020 ¥50,00, ¥10,000 
Australia 93.62% December 2020 A$100, A$50 
    

Euro Area 91.24% November 2020 €50, €100, €200, €500 

United States 86.20% December 2019 $50, $100, $500-
$10,000 

United Kingdom 25.05% December 2020 £50 
 

SOURCE: BIS Red Book Statistics. 

 

Cross-Country Evidence on Determinants of Overall Currency Demand 

 

Was the sharp rise in currency demand during Covid-19 mainly due to lower interest 

rates or was there a clear structural break in demand? Table 2 presents suggestive simple 

regressions of currency demand across a range of advanced economies, using government bond 

interest rates; in Appendix 1 we show that similar results hold for the core regressions using 

monetary policy rates or deposit rates.   Both the interest rate and the tax/GDP ratio enter 

significantly across the regressions.2  Interestingly, if we separate out demand between large bills 

and lower denomination notes, the interest rate is only significant for the large bills. 

Although one should be careful in interpreting these numbers, we note that from Table 2, 

in the baseline regression with the government bond interest rate and tax/GDP, the roughly 4 

percent average drop in 10-year Treasury nominal interest rates since 2000 can account for a 

roughly 2.5 percent increase (4 x 0.64) increase in currency to GDP ratios.3 

 
1 Threshold for large denomination notes was roughly $50 and above. 
2 The volume of debit card transactions (a measure of financial deepening) enters significantly in some of the 
appendix regressions, but not consistently across different maturity interest rates.. 
3 A fixed-effects regression was carried out across a sample of nine countries (Australia, Canada, the Euro Area, 
Japan, Korea, Singapore, Switzerland, the United Kingdom, and the United States) from 2000 to 2018. Data were 
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TABLE 2 
BASE REGRESSION ACROSS ADVANCED COUNTRIES, 2000 –2018 

 (1) (2) (3) 
VARIABLES  Total cash to GDP High denom. 

banknotes to GDP 
Low denom. 

banknotes to GDP 
    
Government Bond Interest Rate -0.646*** -0.656*** 0.00932 
 (0.167) (0.177) (0.0337) 
Tax / GDP 0.373*** 0.381*** -0.00944 
 (0.0789) (0.0889) (0.0211) 
Constant 3.377*** 2.226* 1.176*** 
 (0.995) (1.156) (0.304) 
    

Observations 119 119 119 
R-squared 0.516 0.518 0.012 
Number of Countries 9 9 9 
Country FE YES YES YES 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
 

The Transactions Component to the Demand for Cash 

 
 Anonymity is a key feature of paper currency, and although in principle it would be 

possible obtain retail transactions data from cash register receipts, no aggregate data source is 

available.4 Most of what is known is based on a few rather small-scale surveys sponsored by 

central banks. In the United States, for example, the 2019 diary of consumer choice gives an 

estimate of the number and value of payments by instrument, and is used to construct Figure 3 

below: 

 
 

 
collected from the Bureau of International Statistics (BIS) Red Book, IMF International Financial Statistics,  
Government Finance Statistics, and the World Bank National Accounts.. See Stata Manual and Froot (1989) for 
more information on the methodology. 
4 In a few countries, including Sweden, cash registers incorporate a black box that transmits individual sales data 
directly to the Treasury. In principle, this data could be used to provide a rich lode of information on cash usage, but 
at present it is not publicly available (see Rogoff, 2016). 
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FIGURE 3 
PERCENTAGE SHARE OF PAYMENTS BY NUMBER AND VALUE, OCT 2019 

(PERCENT OF TOTAL PAYMENTS) 

 
SOURCE: Claire Greene and Joanna Stavins, “2019 Diary of Consumer Choice,” FRB Atlanta; 
Figure 4.1 Kenneth Rogoff “The Curse of Cash,” Princeton Univ. Press 2016 July 2020 update. 
 

As Figure 3 illustrates, cash accounts for only a 6% share of the value of consumer 

payments, although it is 26% of the number of payments. In general, across advanced economies 

paper currency is mainly (albeit not exclusively) used for small payments, with checks, credit 

cards, debit cards, and electronic payments (bank account number payments and online banking 

bill payments) being used for larger payments.  The same is true across advanced economies 

(BIS, 2019), Rogoff (2017).  As the figure shows, the combined use of other mostly newer 

payment vehicles, including income deduction, PayPal, account-to-account transfers– using apps 

such as Zelle and Venmo– and mobile payments, have also far surpassed cash. 
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 As noted in the introduction, both the number of transactions and the value of 

transactions in cash (at the bottom of figure 3) are down sharply from just seven years earlier.  

Nevertheless, the average cash held (on person) in 2018 was roughly $60 (2019 is the same) 

compared to $74 in 2012, and including cash held elsewhere $158 (versus $250 in 2012).  These 

survey estimates, which only incorporate adults, are far below the over $5,000 circulating for 

every man, woman, and child in the United States (of which roughly 40% is being held inside the 

US, Rogoff, 2017.) 

The numbers for other countries, even “cash-loving countries” such as Germany tell a 

broadly similar story, with currency per capita in circulation being an order of magnitude more 

than in survey data (see Rogoff 2016, 2017).5  We note that here we only discussing consumer 

payments.  Cash has long been marginalized in (legal, tax compliant) business to business 

payments (Porter and Judson, 1996). 

 

Digital Payments 

 
 Although data on cash payments is scarce and sporadic, there is excellent data available 

on digital payments which increasingly constitute the vast majority of payments in value terms 

across advanced countries.  Table 3 (illustrated graphically in figure 4 below it), break down the 

growth of bank cards, debit cards and check payments over the past 18 years for the United 

States (from the 2019 triennial Federal Reserve Payments Survey), both in absolute terms and 

relative to consumption growth (in current dollars).  Table 3 shows that the volume of debit cards 

 
5 One outlier paper that gets completely different results that others is a 2017 ECB survey (Esselink and Hernandez, 
2017), which basically takes a one-time snapshot of small consumer purchases and concludes 80 percent are in cash. 
The much better data on other forms of payment make this conclusion highly questionable. 
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has grown considerably faster than the volume of credit cards, but the average amount of the 

transactions has been falling.  Indeed, as the table shows, despite the sharp rise in the value of 

bank card payments, the volume has grown even faster as bank cards are increasingly used for 

smaller and smaller payments.  One striking development is that in value terms, credit card 

expenditures online have now surpassed credit card expenditures in person.  The table also 

shows the remarkable growth in the volume of debit card payments (as opposed to value), as 

consumers substitute debit cards for cash in increasingly smaller payments.  

 

TABLE 3 
US GROWTH IN PERSONAL CONSUMPTION VS. CREDIT/DEBIT CARD VOLUME, 2000 – 2018 

 2000 2003 2006 2009 2012 2015 2018 Total 
Period 

         
Consumption ($B) $6,762 $7,723 $9,260 $9,842 $11,007 $12,297 $13,993  
Percent Change  14% 20% 6% 12% 12% 14% 107% 
CAGR        4.37% 
Total triennial growth        12.96% 
         
         

Debit Card ($T) $0.30 $0.60 $0.97 $1.42 $2.10 $2.47 $3.10  
Percent Change  100% 62% 46% 48% 18% 26% 933% 
CAGR        14.73% 
Total triennial growth        49.85% 
         
Credit Card ($T) $1.30 $1.70 $2.12 $1.92 $2.55 $3.05 $3.98  
Percent Change  31% 25% -9% 33% 20% 30% 206% 
CAGR        6.80% 
Total triennial growth        21.49% 
         
Checks ($T) $39.80 $41.10 $41.60 $31.60 $27.21 $29.18 $25.80  
Percent Change  3% 1% -24% -14% 7% -12% -35% 
CAGR        -2.52% 
Total triennial growth        -6.30% 

 

SOURCES: 2019 Federal Reserve Payment Study and FRED. 
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FIGURE 4 
CASH GROWTH LAGS CONSUMPTION, WHILE BANK CARD GROWTH EXCEEDS IT 

(PERCENT CHANGE) 

SOURCES: 2019 Federal Reserve Payment Study and FRED. 

 

Figure 5 updates the triennial report using 10-K filings of the major credit card 

companies, including Mastercard, Visa and American Express, which form a large fraction of the 

market. As Figure 6 illustrates, the Covid-19 period has actually shown an acceleration in trend, 

particularly for electronic payments. 

 

FIGURE 5 
GROWTH IN CREDIT AND DEBIT USAGE OVER TIME, 2013 – 2019 

 
SOURCES: The Nilsen Report and VISA 10K Filings. 
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FIGURE 6 
ACCELERATION IN ELECTRONIC PAYMENT USAGE THROUGHOUT COVID-19 

 
SOURCE: PayPal Quarterly Reports. 
 

 The trends are quite similar across all the major advanced economies, as figure 7 

illustrates.  Bank card payments are growing far faster than consumption, even in cash-loving 

economies such as Germany. Although we do not have comprehensive payments data for other 

forms of noncash payments, the data we do have (e.g., the 2019 U.S. triennial report) all point to 

having other electronic payments forms (e.g., ACH) rising much faster than consumption as 

well.  The only plausible conclusion is that the value of payments made in cash continues to fall, 

in line with the survey evidence.6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6 It is true that in the United States, the value of check payments has fallen slightly, but this decline is overwhelmed 
by the rise in electronic payments. 
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FIGURE 7 
CROSS COUNTRY EVIDENCE ON PAYMENTS 

 
SOURCE: BIS Red Book Statistics. 
 

Others using various data sets have reached a similar conclusion on payment trends for the pre-

Covid-19 era (e.g., BIS 2019 and Rogoff 2016).7 

We conclude that most of the rapid growth in demand for cash is for hoarding purposes, 

as opposed to use in consumer payments.  This conclusion is certainly consistent with the well-

known fact that the vast bulk of advanced-economy paper currency is held in the form of 

infrequently used high-denomination notes. (For example, the U.S. 100 dollar bill constitutes 80 

percent of all dollar holdings). A wide body of evidence suggests that these notes are not 

commonly used in consumer payments. This leads us also to consider the possibility that most 

paper currency in the underground economy is held by agents who would prefer not to hold 

standard government debt, because they could not do so anonymously. 

 

 

 
7 These results, of course, apply only to the legal economy; very little data is available for the shadow economy, 
which is estimated to be on the order of magnitude of 8–25 percent of GDP in advanced economies, with countries 
such as Italy and Greece being on the high end, the United States and Switzerland on the low end, with Germany 
and France intermediate (see Rogoff 2016). 
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Costs and Benefits of the Cash Explosion 

 
 There are two traditional ways of calculating “seigniorage,” the government’s profits 

from monopoly issuance of paper currency.  The first measure of seigniorage is simply the net 

increase in the currency supply, Mt – Mt-1.  For example, during 2020, the US paper currency 

supply increased by a quarter of trillion dollars just in the first 10 months alone. Table 4  

compares average seigniorage for 21 countries using this taken definition, taken as a ratio to 

GDP, or (Mt – Mt-1)/ PtYt, where PtYt is the nominal income. This is the concept most often used 

in media coverage and is frequently highlighted in policy discussions.  

 
TABLE 4 

SEIGNIORAGE ACROSS COUNTRIES USING CHANGE IN THE MONEY SUPPLY 
(AS A PERCENT OF GDP) 

 AUS CAN CHL COL EUR HKG ISR JPN MEX NZL NGA NOR SGP ZAF SWE CHE TUR GBR USA 
2006 0.30 0.17 0.52 1.42 0.71 0.56 0.10 0.11 0.01 0.08 0.63 0.15 0.33 0.57 0.01 0.17 0.96 0.18 0.19 
2007 0.21 0.12 0.60 0.78 0.53 0.52 0.47 0.28 0.01 0.10 0.65 0.04 0.59 0.25 0.02 0.06 0.08 0.22 0.06 
2008 0.45 0.20 0.41 0.71 0.91 0.76 0.73 0.04 0.00 0.19 0.61 -0.02 0.86 0.21 -0.01 0.27 0.51 0.13 0.42 
2009 0.08 0.14 0.54 0.37 0.50 1.40 0.76 -0.10 0.00 0.00 0.07 -0.03 0.45 0.21 0.00 0.70 0.52 0.28 0.24 
2010 0.15 0.12 0.58 0.87 0.42 1.48 0.33 0.29 0.01 0.07 0.49 -0.02 0.74 0.19 -0.03 0.35 1.06 0.13 0.37 
2011 0.21 0.16 0.47 0.82 0.52 1.66 0.51 0.35 0.01 0.10 0.34 0.03 0.74 0.69 -0.14 0.55 0.47 0.20 0.62 
2012 0.20 0.16 0.77 0.43 0.20 1.74 0.59 0.56 0.02 0.07 0.10 -0.04 0.48 0.36 -0.11 1.49 0.27 0.18 0.60 
2013 0.26 0.18 0.56 0.79 0.45 1.57 0.21 0.73 0.02 0.17 0.20 0.01 0.69 0.21 -0.07 1.10 0.93 0.19 0.44 
2014 0.26 0.19 0.48 1.03 0.60 0.93 0.56 0.61 0.02 0.14 0.03 -0.03 0.70 0.35 -0.16 0.51 0.58 0.13 0.60 
2015 0.36 0.32 0.57 1.37 0.68 0.35 0.71 1.10 0.09 0.24 -0.25 0.00 0.65 0.18 -0.08 0.76 0.94 0.19 0.47 
2016 0.17 0.14 0.15 0.31 0.74 0.40 1.28 1.10 6.94 0.16 0.34 -0.08 2.07 0.28 -0.30 0.15 1.33 -0.14 0.46 
2017 0.20 0.23 0.19 0.56 0.42 3.51 0.24 1.35 0.86 -0.17 0.25 -0.07 0.80 0.16 -0.10 0.65 -0.17 0.00 0.58 
2018 0.42 0.38 0.28 0.72 0.54 1.04 0.28 0.68 0.60 0.36 0.15 -0.11 0.71 0.22 0.09 0.37 0.44 -0.21 0.52 
2019 0.15 0.13 0.67 1.12 0.53 1.08 0.12 0.45 0.29 0.06 0.09 -0.09 0.40 -0.02 0.03 0.17 0.57 0.04 0.36 
Avg. 0.24 0.19 0.48 0.81 0.55 1.21 0.49 0.54 0.63 0.11 0.26 -0.02 0.73 0.28 -0.06 0.52 0.61 0.11 0.42 

 

SOURCE: Rogoff (2016) Figure 6.1; updates at scholar.harvard.edu/rogoff/curse_of_cash_data. 

 

But there is a second metric for seigniorage, arguably more suited to advanced economies 

in an era where the elasticity of the interest rate with respect to rises in the level of debt appears 

to be very low: Suppose the government were to retire the outstanding money stock and replace 

it with interest-bearing government debt.  What would be the added cost?  This measure, as a 

ratio to nominal GDP, is given by it-1Mt-1/ PtYt, where it-1Mt-1 captures that interest that would 
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have to be paid over period has the initial money stock been converted to debt. Of course, this 

second measure requires an assumption about the maturity of the debt that will be used to retire 

the currency.  Although both definitions are referred to as “seigniorage” in much of the literature, 

for clarity we will follow Flandreau (2006) in terming this second definition as “central bank 

revenue.”  This is only for labelling purposes since we are mainly concerned here with the 

consolidated government balance sheet, not the central bank balance sheet in isolation.8 

As Table 5 illustrates, the seigniorage gain to the United States is far smaller than the 

headline number one gets by just asking how much currency the government has printed in a 

given year.  If one uses the 0.95% December 18 rate on 10-year treasury bills and multiplies it 

times the 2.2 trillion dollars of currency in circulation (the September figure), the gain is just $21 

billion dollars, not $250 billion dollars.  Using the 3-month Treasury bill rate, it is .08% x 2.2 

trillion or just $1.8 billion dollars!  Even financing the entire money stock with 30-year debt at 

the December 18, 2020 interest rate of 1.7% would only cost only $37 billion per year.  

 

TABLE 5 
U.S. “CENTRAL BANK” SEIGNIORAGE FROM CURRENCY (it-1Mt-1/ PtYt, 2010-2020) 

 CiC (USD billions) 3-month treasury rate 10-year treasury rate Seigniorage (3-month rate) Seigniorage (10-year rate) 
2010 $945.64 0.14% 3.22% 0.01 0.20 
2011 $1,023.45 0.05% 2.78% 0.00 0.18 
2012 $1,112.80 0.09% 1.80% 0.01 0.12 
2013 $1,193.20 0.06% 2.35% 0.00 0.17 
2014 $1,279.13 0.03% 2.54% 0.00 0.19 
2015 $1,371.52 0.05% 2.14% 0.00 0.16 
2016 $1,457.53 0.32% 1.84% 0.02 0.14 
2017 $1,555.44 0.95% 2.33% 0.08 0.19 
2018 $1,661.46 1.97% 2.91% 0.16 0.24 
2019 $1,745.10 2.11% 2.14% 0.17 0.17 
2020 $1,947.41 0.38% 0.89% 0.04 0.08 

 

SOURCES: Federal Reserve Bank of St Louis and FRED. 

 
8 For a developing economy with little capacity to issue debt, and where the interest rate would rise rapidly with 
quantity in the face of significant new issuance, the central bank revenue concept of seigniorage has little relevance,  
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Note in Table 5 that central bank seigniorage from currency has not been rising despite the 

steady rise in currency, and even dropped dramatically during COVID. This reason of course is 

that the interest rates has been trending down sharply post financial crisis.   

 

TABLE 6 
“CENTRAL BANK” SEIGNIORAGE FROM CURRENCY (it-1Mt-1/ PtYt, 2010-2020), ADVANCED COUNTRIES 

 United States Canada Eurozone Japan Switzerland Australia United 
Kingdom 

Interest Rate 3-mos 10-year 3-mos 10-year 3-mos 10-year 3-mos 10-year 3-mos 10-year 3-mos 10-year 3-mos 10-year 
2010 0.01 0.20 0.02 0.11 0.03 0.32 0.02 0.19 0.02 0.13 0.18 0.20 0.01 0.11 
2011 0.00 0.18 0.03 0.10 0.05 0.37 0.02 0.19 0.01 0.12 0.18 0.18 0.01 0.09 
2012 0.01 0.12 0.03 0.07 0.00 0.27 0.02 0.15 -0.01 0.06 0.14 0.12 0.01 0.06 
2013 0.00 0.17 0.03 0.08 0.00 0.28 0.01 0.12 -0.01 0.09 0.10 0.14 0.01 0.07 
2014 0.00 0.19 0.03 0.08 0.00 0.22 0.01 0.09 -0.01 0.07 0.10 0.14 0.01 0.08 
2015 0.00 0.16 0.02 0.06 -0.03 0.13 0.00 0.06 -0.10 -0.01 0.09 0.11 0.01 0.06 
2016 0.02 0.14 0.02 0.05 -0.06 0.09 -0.04 -0.01 -0.10 -0.04 0.09 0.10 0.01 0.04 
2017 0.08 0.19 0.03 0.07 -0.08 0.12 -0.03 0.01 -0.10 -0.01 0.07 0.11 0.01 0.04 
2018 0.16 0.24 0.06 0.09 -0.07 0.13 -0.03 0.01 -0.10 0.00 0.08 0.11 0.02 0.05 
2019 0.17 0.17 0.07 0.06 -0.07 0.06 -0.04 -0.02 -0.10 -0.06 0.06 0.06 0.02 0.03 
2020 0.04 0.08 NA NA -0.08 0.03 -0.03 0.00 -0.15 -0.08 0.01 0.05 0.01 0.01 

 

SOURCES: FRED; IMF International Financial Statistics; ECB; BOJ; SNB; RBA; BOE; BOC. 

 

Table 6 calculates the central bank measure of seigniorage for a range of advanced 

economies for 2010-2020.  For the UK, Canada, and Australia (for example), the seigniorage 

benefits from currency issuance are similarly small as for the United States.  For the Eurozone, 

the calculation is much more complex, since until very recently there has been no significant 

quantity of European Union debt to use for an interest rate, and the ECB in fact 

disproportionately holds the debt of the weaker southern countries.9  We note, however, that the 

10-year bond yield on the new pandemic relief European Union debt is actually negative 

Bloomberg 2020).  Of course, ECB liabilities play a very different role in the multi-country 

 
9 Table 6 for the euro employs ECB weighted average measure of yields on Euro Area central government bonds. 
Capital shares in the ECB can be found at www.ecb.europa.eu/ecb/orga/capital/html/index.en.html. 

https://www.ecb.europa.eu/stats/financial_markets_and_interest_rates/euro_area_yield_curves/html/index.en.html
http://www.ecb.europa.eu/ecb/orga/capital/html/index.en.html
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Eurozone than in a single country with its own central bank.  In essence, ECB reserves constitute 

a de facto Eurobond. 

As already noted, an important assumption embedded in tables 5 and 6 is that issuing 

debt to replace currency will not raise interest rates.  Relaxing this assumption is complex since 

government debt typically has a rich maturity structure.  However, just to get an order of 

magnitude, if in the long run, the average interest rate on US debt went up 0.1%, this would add 

an extra 23 billion dollars per year to the carrying cost of today’s debt levels.  The interest 

elasticity with respect to debt would presumably be much higher if all advanced economies were 

to retire their paper currency supplies at once, though it should be noted that United States 

accounts for almost half of all advanced economy public debt trading in private markets (Ilzetski, 

Reinhart, and Rogoff 2020). 

 One might ask why the interest rate would need to go up at all if holders of currency 

were simply swapping one type of debt for another. Aren’t the two forms of debt close enough 

substitutes that very little price movement would be required?  Not necessarily. As noted earlier, 

it is quite possible that the demand for currency derives mainly from a very segmented part of 

the market (the underground economy) that might have a very strong preference for anonymous 

debt. Even if the loss of this “clientele” did not have a big impact in the near term, it could matter 

much more at a later date. 

One way to underscore the importance of the underground economy in paper currency 

demand is to consider a third measure of seigniorage in addition to the traditional two measures 

we have already considered.  Our third measure asks the question, suppose the central bank 

creates a central bank digital currency, and that it pays zero interest rate like currency (this is 

now China’s prototype central bank digital currency is currently designed).  However, unlike 
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cash, CBDC is no more anonymous than other traded debt.10  Instead of trading only interest-

bearing debt for paper currency, the central bank offers all paper currency holders the option of 

trading their paper currency for central bank digital currency. Otherwise, they can launder their 

holdings back into the real economy, and then over time the central bank will soak up the excess 

cash with open market sales of debt. Given the earlier estimates we presented of reported cash 

holdings, and even considering other legal cash holdings (mainly in bank ATM machines), it 

seems quite likely that the long-run demand for non-anonymous digital central bank currency 

would be considerably less than present-day demand for paper currency.  Assuming a positive 

interest rate on government debt, the direct gains to this exercise, which we shall term 

“consolidated government revenue from anonymous currency,” would be proportionately smaller 

by the amount held in non-anonymous in CBDC.  Thus, the direct gain from anonymous 

currency revenue is µ(it-1Mt-1/ PtYt), where 0 < µ < 1 represents the share of currency demand 

that would evaporate if currency were not anonymous.  Put differently, the central bank digital 

currency allows those who are willing to hold zero interest government debt the ability to do so 

in digital form, and when interest rates are positive, the government manages to keep some of its 

seigniorage revenues this way.  But the demand for central bank digital currency would likely be 

far lower than it currently is for anonymous paper currency. 

To the extent that the demand for digital central bank currency is much less than for 

paper central bank currency, central bank seigniorage revenues will be lower by any measure.  

But the rest of the government may gain much more than the central bank loses if paper currency 

can longer be used to facilitate tax evasion and crime. (Large-denomination notes in particular, 

which constitute the bulk of paper currency holdings for most countries, are heavily used in the 

 
10 The ECB, however, has explored ways to issue small value payment cards that allow complete anonymity (see 
ECB 2019).  
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underground economy because they are relatively easy to port and to hide.)  Let us label the 

revenue cost to the government due to how currency facilitates tax evasion/crime as α (a percent 

of GDP). Rogoff (1998, 2016) presents evidence that these tax evasion and crime costs are at 

least on the order of classic seigniorage revenue estimates and likely much larger, and this is not 

even considering the other social costs of criminal activity. Federal tax evasion alone is on the 

order of magnitude of $500 billion in the United States, and likely much higher as a share of 

GDP in most European countries where taxes are higher (a variable that, as we saw earlier, is 

consistent with cross-country differentials.) The annual costs of crime and crime fighting 

certainly run into the hundreds of billions. If on the margin, the use of cash (especially large 

denomination notes) raises either or both by even a few percent, the costs far outweigh the gains 

from seigniorage. 

 Indeed, considering the indirect costs, and recognizing that in advanced economies, the 

central bank revenue measure of seigniorage is likely closer to the relevant one, we see that 

consolidated government revenue from anonymous currency, µ(it-1Mt-1/ PtYt) – α, is likely 

significantly negative, and has been for decades. That is, the consolidated government has long 

been losing income, not making a profit, by issuing paper currency. 

 

Currency Issuance as a Public Finance Hedge 
Finally, we turn to the question of how much of a hedge cash issuance provides in the 

event that global interest rates rise, either because there is upward pressure on real rates, or if 

inflation makes a reappearance. A rise in real interest rates or in expected inflation would force 

governments to pay higher nominal interest rates on ordinary nominal debt. All else equal, this 

would raise the value of central bank seigniorage. However, cash demand would fall, and 

potentially quite significantly.  From our point estimate for the United States in Table 2, the 
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long-term demand for cash balances, relative to nominal GDP, would fall by 0.65 percent with a 

1 percent rise in the steady state Treasury bill rate.  This estimate is in line with other estimates, 

for example, BIS (2019).    

If the demand for paper currency drops in the aggregate, the central bank will either have 

to allow inflation, or convert the currency to ordinary interest-bearing debt through open market 

operations. Indeed, in the first instance as consumers shed currency, it will end up being 

converted to bank reserves, which effectively have a maturity of one day.   Thus, cash offers very 

limited optionality for a government facing fiscal distress, and in fact give the government much 

less insurance against say, rising real interest rates, than do long-term bonds.  

In sum, if rising rates and greater economic stability led to falling currency demand, 

headline seigniorage calculations could turn sharply negative for many countries—even if central 

bank revenue calculation stayed positive.   

 

Conclusion 
Both the direct and indirect evidence strongly suggest that the use of paper currency in 

transactions is steadily declining.  However, the overall private demand for currency is rising, 

particularly reflecting demand for large-denomination notes.  In this article, we argue that the 

actual direct seigniorage benefits to most advanced economies are extremely small, despite the 

large headline numbers.  Considering the collateral damage that large bills cause in undermining 

tax systems and facilitating crime, the costs to the consolidated government are negative.  

Finally, if hoarding rather than transaction demand has become the main motive, it is extremely 

misguided to view currency demand as “perpetual debt” that never needs to be redeemed. In fact, 

currency is better viewed as perpetual debt with a put option that the holder can choose to 

exercise with no expiry date.  If inflation and interest rates were to rise, the hoarding demand 
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will likely prove much less sticky than classical transactions demand.  In conclusion, to view the 

rapid rise in currency as a huge bonanza, as many policymakers appear to do, is naïve. 
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Data Appendix 
Currency in Circulation Statistics:  

1. International Monetary Fund International Financial Statistics 
https://data.imf.org/?sk=4c514d48-b6ba-49ed-8ab9-52b0c1a0179b 

2. Bureau of International Settlements (BIS) Red Book Statistics Currency in Circulation broken 
down by denomination.  

3. FRED (monthly and weekly) https://fred.stlouisfed.org/series/CURRCIR#0; 
https://fred.stlouisfed.org/series/WCURCIR 

4. Board of Governors of the Federal Reserve System: Currency in Circulation 
https://www.federalreserve.gov/paymentsystems/coin_currcircvalue.htm 

5. Bank of Japan https://www.stat-search.boj.or.jp/ssi/cgi-
bin/famecgi2?cgi=$nme_a000_en&lstSelection=MD05 

6. Reserve Bank of Australia https://www.rba.gov.au/statistics/tables/ 
7. Swiss National Bank https://data.snb.ch/en/topics/snb#!/cube/snbnomu?fromDate=1980-

01&toDate=2020-10&dimSel=D0(5,10,20,50,100,200,500,1000,T,M) 
8. European Central Bank Statistical Data Warehouse 

https://sdw.ecb.europa.eu/browse.do?node=bbn4112 
9. Bank of England 

https://www.bankofengland.co.uk/statistics/banknote#:~:text=There%20are%20over%203.9%20
billion,worth%20about%20%C2%A371%20billion. 

10. Bank of Korea Economic Statistic System https://ecos.bok.or.kr/flex/EasySearch_e.jsp 
11. Bank of Canada https://www.bankofcanada.ca/rates/banking-and-financial-statistics/selected-

monetary-aggregates-and-their-components-formerly-e1/#download 
 
Interest Rates:  

1. International Monetary Fund International Financial Statistics (Monetary-Policy Related 
Interest Rate, Treasury Bill Rate, Government Bond Rate, Deposit Rate) 
https://data.imf.org/regular.aspx?key=61545867 

2. FRED 10-Year Government Bond Rates: 
a. Canada 
b. Euro Area 
c. Japan 
d. Switzerland 
e. Australia 

https://scholar.harvard.edu/rogoff/publications/blessing-or-curse-foreign-and-underground-demand-euro-notes
https://data.imf.org/?sk=4c514d48-b6ba-49ed-8ab9-52b0c1a0179b
https://fred.stlouisfed.org/series/CURRCIR#0
https://fred.stlouisfed.org/series/WCURCIR
https://www.federalreserve.gov/paymentsystems/coin_currcircvalue.htm
https://www.stat-search.boj.or.jp/ssi/cgi-bin/famecgi2?cgi=$nme_a000_en&lstSelection=MD05
https://www.stat-search.boj.or.jp/ssi/cgi-bin/famecgi2?cgi=$nme_a000_en&lstSelection=MD05
https://www.rba.gov.au/statistics/tables/
https://data.snb.ch/en/topics/snb#!/cube/snbnomu?fromDate=1980-01&toDate=2020-10&dimSel=D0(5,10,20,50,100,200,500,1000,T,M)
https://data.snb.ch/en/topics/snb#!/cube/snbnomu?fromDate=1980-01&toDate=2020-10&dimSel=D0(5,10,20,50,100,200,500,1000,T,M)
https://sdw.ecb.europa.eu/browse.do?node=bbn4112
https://www.bankofengland.co.uk/statistics/banknote#:%7E:text=There%20are%20over%203.9%20billion,worth%20about%20%C2%A371%20billion
https://www.bankofengland.co.uk/statistics/banknote#:%7E:text=There%20are%20over%203.9%20billion,worth%20about%20%C2%A371%20billion
https://ecos.bok.or.kr/flex/EasySearch_e.jsp
https://www.bankofcanada.ca/rates/banking-and-financial-statistics/selected-monetary-aggregates-and-their-components-formerly-e1/#download
https://www.bankofcanada.ca/rates/banking-and-financial-statistics/selected-monetary-aggregates-and-their-components-formerly-e1/#download
https://data.imf.org/regular.aspx?key=61545867
https://fred.stlouisfed.org/series/IRLTLT01CAM156N#0
https://fred.stlouisfed.org/series/IRLTLT01EZM156N
https://fred.stlouisfed.org/series/IRLTLT01JPM156N
https://fred.stlouisfed.org/series/IRLTLT01CHM156N#0
https://fred.stlouisfed.org/series/IRLTLT01AUM156N#0
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f. UK 
g. US 

3. FRED US 3-Month Treasury Bill Rates 
a. US  
b. UK 

4. Bank of Canada Treasury Bill Rates https://www.bankofcanada.ca/rates/interest-rates/t-
bill-yields/selected-treasury-bill-yields-10-year-
lookup/?lookupPage=lookup_tbill_yields.php&startRange=2010-12-
02&rangeType=dates&dFrom=2010-12-02&dTo=2020-12-
01&rangeValue=1&rangeWeeklyValue=1&rangeMonthlyValue=1&series%5B%5D=LO
OKUPS_V122531&submit_button=Submit 

5. RBA Treasury Bill Rates https://www.rba.gov.au/statistics/tables/xls/f01hist.xls 
6. UN Statistics Treasury Bill Rates  
7. ECB Euro Area 3-Month Yield Curve 
8. Investing.com 

a. Japan 
b. Switzerland 
c. UK 

Noncash Payment System Statistics:  
1. VISA Annual Filings https://investor.visa.com/SEC-Filings/ 
2. Mastercard Annual Filings https://investor.mastercard.com/financials-and-sec-

filings/annual-reports-and-proxy/default.aspx 
3. Paypal Quarterly Results https://investor.pypl.com/financials/quarterly-

results/default.aspx 
4. Board of Governors of the Federal Reserve System: 2019 Federal Reserve Study (FRPS) 

https://www.federalreserve.gov/paymentsystems/fr-payments-study.htm 
5. Board of Governors of the Federal Reserve System: Past Federal Reserve Studies (FRPS) 

https://www.federalreserve.gov/paymentsystems/frps_previous.htm 
6. Bureau of International Settlements (BIS) Statistics on Payment and Settlement Systems 

in the CPSS Countries 2005 – 2018 
https://www.bis.org/cpmi_publs/index.htm?m=3%7C16%7C570&doclist1=ZnJvbT0wM
SUyRjA5JTJGMTk3MCZ0aWxsPTMwJTJGMDklMkYyMDIwJnRvcGljcz01NyZ0b3B
pY3M9OSZwYWdlPTEmcGFnaW5nX2xlbmd0aD0yNSZzb3J0X2xpc3Q9ZGF0ZV9kZ
XNjJnRoZW1lPXNpbXBsZWRhdGVfdG9waWMmbWw9ZmFsc2UmbWx1cmw9JmVt
cHR5bGlzdHRleHQ9JnZpZXc9c2hvd19zZXJpZXMlM0R0cnVl 

7. Bureau of International Settlements (BIS) Red Book Statistics: Use of Payments/Services 
Volume and Value of Cashless Payments 2012 – 2019 
https://stats.bis.org/statx/srs/table/CT5 

8. Federal Reserve Bank of Atlanta 2019 Diary of Consumer Choice 
https://www.frbatlanta.org/banking-and-payments/consumer-payments/diary-of-
consumer-payment-choice/2019-diary.aspx 

9. FRED U.S. Personal Consumption Expenditures https://fred.stlouisfed.org/series/PCE 
 

 
 
 

https://fred.stlouisfed.org/series/IRLTLT01GBM156N
https://fred.stlouisfed.org/series/DGS10#0
https://fred.stlouisfed.org/series/DGS3MO
https://fred.stlouisfed.org/series/IR3TTS01GBM156N
https://www.bankofcanada.ca/rates/interest-rates/t-bill-yields/selected-treasury-bill-yields-10-year-lookup/?lookupPage=lookup_tbill_yields.php&startRange=2010-12-02&rangeType=dates&dFrom=2010-12-02&dTo=2020-12-01&rangeValue=1&rangeWeeklyValue=1&rangeMonthlyValue=1&series%5B%5D=LOOKUPS_V122531&submit_button=Submit
https://www.bankofcanada.ca/rates/interest-rates/t-bill-yields/selected-treasury-bill-yields-10-year-lookup/?lookupPage=lookup_tbill_yields.php&startRange=2010-12-02&rangeType=dates&dFrom=2010-12-02&dTo=2020-12-01&rangeValue=1&rangeWeeklyValue=1&rangeMonthlyValue=1&series%5B%5D=LOOKUPS_V122531&submit_button=Submit
https://www.bankofcanada.ca/rates/interest-rates/t-bill-yields/selected-treasury-bill-yields-10-year-lookup/?lookupPage=lookup_tbill_yields.php&startRange=2010-12-02&rangeType=dates&dFrom=2010-12-02&dTo=2020-12-01&rangeValue=1&rangeWeeklyValue=1&rangeMonthlyValue=1&series%5B%5D=LOOKUPS_V122531&submit_button=Submit
https://www.bankofcanada.ca/rates/interest-rates/t-bill-yields/selected-treasury-bill-yields-10-year-lookup/?lookupPage=lookup_tbill_yields.php&startRange=2010-12-02&rangeType=dates&dFrom=2010-12-02&dTo=2020-12-01&rangeValue=1&rangeWeeklyValue=1&rangeMonthlyValue=1&series%5B%5D=LOOKUPS_V122531&submit_button=Submit
https://www.bankofcanada.ca/rates/interest-rates/t-bill-yields/selected-treasury-bill-yields-10-year-lookup/?lookupPage=lookup_tbill_yields.php&startRange=2010-12-02&rangeType=dates&dFrom=2010-12-02&dTo=2020-12-01&rangeValue=1&rangeWeeklyValue=1&rangeMonthlyValue=1&series%5B%5D=LOOKUPS_V122531&submit_button=Submit
https://www.bankofcanada.ca/rates/interest-rates/t-bill-yields/selected-treasury-bill-yields-10-year-lookup/?lookupPage=lookup_tbill_yields.php&startRange=2010-12-02&rangeType=dates&dFrom=2010-12-02&dTo=2020-12-01&rangeValue=1&rangeWeeklyValue=1&rangeMonthlyValue=1&series%5B%5D=LOOKUPS_V122531&submit_button=Submit
https://www.rba.gov.au/statistics/tables/xls/f01hist.xls
https://unstats.un.org/unsd/mbs/app/DataView.aspx?sid=5801&cid=36,40,31,44,48,50,52,112,56,84,204,60,64,68,70,72,76,92,96,100,854,108,132,395,116,120,124,29,130,136,140,148,152,156,344,446,172,176,173,170,171,174,178,184,188,384,191,192,196,203,408,180,208,1001,1002,262,212,214,30,892,218,818,222,692,226,232,233,748,231,97,991,98,551,990,234,242,246,250,254,258,266,270,268,276,288,292,300,304,308,312,316,320,324,624,328,332,336,340,348,352,358,356,360,364,368,372,833,376,380,388,392,832,400,398,404,296,414,417,95,418,420,428,199,422,426,430,434,438,440,442,450,454,458,462,466,470,584,474,478,480,175,69,484,583,492,496,499,500,504,508,104,71,516,520,524,528,530,540,554,558,562,566,570,574,3,807,15,580,578,543,198,512,399,489,1511,586,585,591,598,600,604,608,612,616,620,630,634,410,498,638,642,643,646,659,662,663,670,882,674,678,682,685,686,688,891,690,694,702,703,705,90,706,710,728,35,160,34,724,144,275,738,729,736,740,752,756,760,762,764,626,768,776,780,788,792,795,796,798,800,804,784,826,834,840&yearfrom=2000&yearto=2020&p=Y
https://sdw.ecb.europa.eu/quickview.do?org.apache.struts.taglib.html.TOKEN=eca150b5f89cc5becedb9fcf9fba6404&SERIES_KEY=165.YC.B.U2.EUR.4F.G_N_A.SV_C_YM.SR_3M&start=&end=&submitOptions.x=0&submitOptions.y=0&trans=MF
https://www.investing.com/rates-bonds/japan-3-month-bond-yield-historical-data
https://www.investing.com/rates-bonds/switzerland-3-month-bond-yield-historical-data
https://www.investing.com/rates-bonds/uk-3-month-bond-yield-historical-data
https://investor.visa.com/SEC-Filings/
https://investor.mastercard.com/financials-and-sec-filings/annual-reports-and-proxy/default.aspx
https://investor.mastercard.com/financials-and-sec-filings/annual-reports-and-proxy/default.aspx
https://investor.pypl.com/financials/quarterly-results/default.aspx
https://investor.pypl.com/financials/quarterly-results/default.aspx
https://www.federalreserve.gov/paymentsystems/fr-payments-study.htm
https://www.federalreserve.gov/paymentsystems/frps_previous.htm
https://www.bis.org/cpmi_publs/index.htm?m=3%7C16%7C570&doclist1=ZnJvbT0wMSUyRjA5JTJGMTk3MCZ0aWxsPTMwJTJGMDklMkYyMDIwJnRvcGljcz01NyZ0b3BpY3M9OSZwYWdlPTEmcGFnaW5nX2xlbmd0aD0yNSZzb3J0X2xpc3Q9ZGF0ZV9kZXNjJnRoZW1lPXNpbXBsZWRhdGVfdG9waWMmbWw9ZmFsc2UmbWx1cmw9JmVtcHR5bGlzdHRleHQ9JnZpZXc9c2hvd19zZXJpZXMlM0R0cnVl
https://www.bis.org/cpmi_publs/index.htm?m=3%7C16%7C570&doclist1=ZnJvbT0wMSUyRjA5JTJGMTk3MCZ0aWxsPTMwJTJGMDklMkYyMDIwJnRvcGljcz01NyZ0b3BpY3M9OSZwYWdlPTEmcGFnaW5nX2xlbmd0aD0yNSZzb3J0X2xpc3Q9ZGF0ZV9kZXNjJnRoZW1lPXNpbXBsZWRhdGVfdG9waWMmbWw9ZmFsc2UmbWx1cmw9JmVtcHR5bGlzdHRleHQ9JnZpZXc9c2hvd19zZXJpZXMlM0R0cnVl
https://www.bis.org/cpmi_publs/index.htm?m=3%7C16%7C570&doclist1=ZnJvbT0wMSUyRjA5JTJGMTk3MCZ0aWxsPTMwJTJGMDklMkYyMDIwJnRvcGljcz01NyZ0b3BpY3M9OSZwYWdlPTEmcGFnaW5nX2xlbmd0aD0yNSZzb3J0X2xpc3Q9ZGF0ZV9kZXNjJnRoZW1lPXNpbXBsZWRhdGVfdG9waWMmbWw9ZmFsc2UmbWx1cmw9JmVtcHR5bGlzdHRleHQ9JnZpZXc9c2hvd19zZXJpZXMlM0R0cnVl
https://www.bis.org/cpmi_publs/index.htm?m=3%7C16%7C570&doclist1=ZnJvbT0wMSUyRjA5JTJGMTk3MCZ0aWxsPTMwJTJGMDklMkYyMDIwJnRvcGljcz01NyZ0b3BpY3M9OSZwYWdlPTEmcGFnaW5nX2xlbmd0aD0yNSZzb3J0X2xpc3Q9ZGF0ZV9kZXNjJnRoZW1lPXNpbXBsZWRhdGVfdG9waWMmbWw9ZmFsc2UmbWx1cmw9JmVtcHR5bGlzdHRleHQ9JnZpZXc9c2hvd19zZXJpZXMlM0R0cnVl
https://www.bis.org/cpmi_publs/index.htm?m=3%7C16%7C570&doclist1=ZnJvbT0wMSUyRjA5JTJGMTk3MCZ0aWxsPTMwJTJGMDklMkYyMDIwJnRvcGljcz01NyZ0b3BpY3M9OSZwYWdlPTEmcGFnaW5nX2xlbmd0aD0yNSZzb3J0X2xpc3Q9ZGF0ZV9kZXNjJnRoZW1lPXNpbXBsZWRhdGVfdG9waWMmbWw9ZmFsc2UmbWx1cmw9JmVtcHR5bGlzdHRleHQ9JnZpZXc9c2hvd19zZXJpZXMlM0R0cnVl
https://stats.bis.org/statx/srs/table/CT5
https://www.frbatlanta.org/banking-and-payments/consumer-payments/diary-of-consumer-payment-choice/2019-diary.aspx
https://www.frbatlanta.org/banking-and-payments/consumer-payments/diary-of-consumer-payment-choice/2019-diary.aspx
https://fred.stlouisfed.org/series/PCE
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GDP 
1. GDP World Economic Outlook (October 2020) 

https://www.imf.org/external/datamapper/NGDPD@WEO/OEMDC/ADVEC/WEOWO
RLD/USA/EURO/JPN/AUS/GBR 

2. World Bank National Accounts data and OCED National Accounts files GDP (Current 
LCU) https://data.worldbank.org/indicator/NY.GDP.MKTP.CN?locations=AU-GB-CH-
KR-CA 

 
Tax / GDP Ratio 

1. International Monetary Fund, Government Finance Statistics Yearbook and data files, 
and World Bank and OECD GDP estimates Tax Revenue (% of GDP) 
https://data.worldbank.org/indicator/GC.TAX.TOTL.GD.ZS 

 

Appendix 1: Additional Regressions 
1. Government Bond Interest Rate with Debit Card Volume Independent Variable 

 (1) (2) (3) 
VARIABLES  Total cash to GDP High denom. banknotes 

to GDP 
Low denom. banknotes 

to GDP 
    
Government Bond Interest Rate -0.603** -0.618** 0.0135 
 (0.199) (0.206) (0.0358) 
Tax / GDP 0.368*** 0.377*** -0.00993 
 (0.0892) (0.0979) (0.0212) 
Debit Card Volume 1.65e-05 1.48e-05 1.62e-06 
 (1.69e-05) (1.63e-05) (1.02e-06) 
Constant 3.194*** 2.062* 1.158*** 
 (0.900) (1.063) (0.305) 
Observations 119 119 119 
R-squared 0.522 0.523 0.017 
Number of Countries 9 9 9 
Country FE YES YES YES 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

2. Base Regression with Monetary Policy Related Interest Rate 

 (1) (2) (3) 
VARIABLES  Total cash to GDP High denom. banknotes 

to GDP 
Low denom. banknotes 

to GDP 
    
Monetary Policy Interest Rate -0.357** -0.351** -0.00673 
 (0.119) (0.124) (0.0174) 
Tax / GDP 0.505** 0.513** -0.00897 
 (0.179) (0.190) (0.0226) 
Constant -0.215 -1.387 1.191*** 
 (2.543) (2.721) (0.337) 

https://www.imf.org/external/datamapper/NGDPD@WEO/OEMDC/ADVEC/WEOWORLD/USA/EURO/JPN/AUS/GBR
https://www.imf.org/external/datamapper/NGDPD@WEO/OEMDC/ADVEC/WEOWORLD/USA/EURO/JPN/AUS/GBR
https://data.worldbank.org/indicator/NY.GDP.MKTP.CN?locations=AU-GB-CH-KR-CA
https://data.worldbank.org/indicator/NY.GDP.MKTP.CN?locations=AU-GB-CH-KR-CA
https://data.worldbank.org/indicator/GC.TAX.TOTL.GD.ZS
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Observations 108 108 108 
R-squared 0.320 0.303 0.013 
Number of Countries 9 9 9 
Country FE YES YES YES 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
 
 

3. Monetary Policy Related Interest Rate with Debit Card Volume Independent Variable 

 (1) (2) (3) 
VARIABLES  Total cash to GDP High denom. banknotes 

to GDP 
Low denom. banknotes 

to GDP 
    
Monetary Policy Interest Rate -0.286* -0.279* -0.00762 
 (0.138) (0.141) (0.0171) 
Tax / GDP 0.468** 0.475** -0.00849 
 (0.191) (0.201) (0.0213) 
Debit Card Volume 4.15e-05*** 4.19e-05*** -5.21e-07 
 (1.06e-05) (1.15e-05) (2.35e-06) 
Constant -0.135 -1.306 1.190*** 
 (2.639) (2.810) (0.336) 

Observations 108 108 108 
R-squared 0.369 0.351 0.014 
Number of Countries 9 9 9 
Country FE YES YES YES 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 




