
 Monetary Policy and Payments 143

Obstfeld, M., and K. Rogoff . 1983. “Speculative Hyperinfl ations in Maximizing 
Models: Can We Rule Them Out?” Journal of Political Economy 91 (4): 675–87.

Salin,  P. 1984. Currency Competition and Monetary Union. Leiden: Martinus 
Nijhoff .

Wallace,  N. 2001. “Whither Monetary Economics?” International Economic 
Review 42 (4): 847–69.

SECTION THREE

Central Bank Digital Currency and the 
Future of Monetary Policy
Michael D. Bordo and Andrew T. Levin

For there was once a time when no such thing as money existed. . . . [A] 
material was selected which, being given a stable value by the state, avoided 
the problems of barter by providing a constant medium of exchange. That 
material, struck in due form by the mint, demonstrates its utility and title not 
by its substance as such but by its quantity, so that no longer are the things 
exchanged both called wares but one of them is termed the price. And today 
it is a matter for doubt whether one can talk of sale when no money passes.

—Julius Paulus Prudentissimus, circa 230 CE13

In ancient Rome, the emperor’s chief legal adviser described the 
fundamental rationale for a government- issued currency using 
terms familiar to modern monetary economists: (1) a unit of 
account for the pricing of goods and services; (2) a method of storing 

13. Paulus served as chief legal adviser to the Roman emperor Severus Alexander 
(222–235 CE), during a period of multiple revisions to the designated purity and weight 
in silver of the Roman denarius. He was granted the honorifi c “prudentissimus,” and his 
commentaries were later included in the Digest, a legal compendium produced by the Byz-
antine emperor Justinian. The excerpt shown here is taken from section 18.1 of the Digest; 
the translation from the original Latin is that of Watson (2010, 55).
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value; and (3) a medium of exchange that facilitates economic and 
fi nancial transactions. Moreover, the Roman jurist recognized that 
the utility of currency depends not on its material substance but on 
its nominal quantity—that is, the effi  cacy of the currency hinges on 
public confi dence in the authorities’ management of the monetary 
system.14

Nearly two millennia later, as electronic devices and high- speed 
networks have become practically ubiquitous, central banks around 
the globe are actively exploring the possibility of establishing sover-
eign digital currencies.15 Just like paper currency and coins, central 
bank digital currency (CBDC) would be fi xed in nominal terms, 
universally accessible, and valid as legal tender for all public and 
private transactions. Consequently, CBDC is essentially diff erent 
from the various forms of virtual currency (such as Bitcoin, Ethe-
rium, and Ripple) that have been created by private entities and 
whose market prices have exhibited sharp fl uctuations in recent 
years.16

In this text, we analyze the key features of CBDC, focusing on 
basic design characteristics rather than technical details. In partic-
ular, we consider the following issues: (1) Should CBDC payments 
involve transfers between accounts held at the central bank or dig-
ital “tokens” that can be transferred directly from payer to payee? 
(2) Should cash be abolished or should the central bank establish 

14. Schumpeter (1954, 67) interpreted Paulus’s text as indicating that “people, in 
handling money in everyday transactions, usually take a coin at its nominal value without 
any conscious thought of the commodity value of its materials.” 

15. For example, the Sveriges Riksbank has an accelerated time frame for deciding 
whether to launch a CBDC (Boel 2016; Skingsley 2016), the People’s Bank of China is 
experimenting with technical specifi cations (Fan 2016), and the Bank of England is conduct-
ing a multiyear investigation (Broadbent 2016). See also recent perspectives from offi  cials at 
the European Central Bank (Mersch 2017) and Norges Bank (Nicolaisen 2017). 

16. See McCallum (2015) and Weber (2016). As of July 2017, the market capitaliza-
tions for Bitcoin, Etherium, and Ripple were about $42 billion, $25 billion, and $9 billion, 
respectively, and the year- to- date changes in their unit prices were roughly 250 percent, 
3,000 percent, and 4,000 percent, respectively (http:// coinmarketcap .com).
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a schedule of fees for transferring funds between CBDC and paper 
currency? (3) Should CBDC be interest bearing or indexed to an 
aggregate price index rather than having a constant nominal value 
like cash and coins? (4) What are the implications of CBDC for the 
central bank’s monetary policy strategy and operating procedures? 
(5) How will CBDC aff ect the interactions between the central 
bank and the fi scal authorities?

In considering these issues, we assume that the central bank’s 
objective is to maximize the eff ectiveness of CBDC in fulfi lling the 
basic functions of any public currency, namely, its effi  ciency as a 
medium of exchange, its security as a store of value, and its stabil-
ity as the unit of account for economic and fi nancial transactions. 
Using those criteria, we identify the following characteristics of a 
well- designed CBDC:

• An account- based CBDC could serve as a practically costless 
medium of exchange. Such accounts could be held directly at the 
central bank itself or made available via public- private partnerships 
with commercial banks.

• An interest- bearing CBDC could provide a secure store of value, 
with a rate of return in line with other risk- free assets such as short- 
term government securities. The CBDC interest rate could serve as 
the main tool for conducting monetary policy. 

• To facilitate the gradual obsolescence of paper currency, CBDC could 
be made widely available to the public, with a graduated schedule 
of fees on transfers between cash and CBDC. Consequently, adjust-
ments to the CBDC interest rate would not be constrained by any 
eff ective lower bound.

• The monetary policy framework could foster true price stability; that 
is, the real value of CBDC would remain stable over time in terms 
of a broad consumer price index. Such a framework would facilitate 
the systematic and transparent conduct of monetary policy.
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This analysis draws on a very long strand of literature in mone-
tary economics. The quest for a stable unit of account was pursued 
by luminaries like Jevons (1875), Marshall (1877), Wicksell (1898), 
Fisher (1913), Buchanan (1962), and Hayek (1978).17 The rationale 
for an effi  cient medium of exchange was highlighted by Friedman 
(1960), who argued that government- issued money should bear the 
same rate of return as other risk- free assets. These two goals—that 
is, a stable unit of account and an effi  cient medium of exchange—
seemed to be irreconcilable due to the impracticalities of paying 
interest on paper currency, and hence Friedman advocated a steady 
defl ation rather than price stability. But the achievement of both 
goals has now become feasible via a well- designed CBDC.18

As a practically costless medium of exchange, CBDC would 
signifi cantly enhance the effi  ciency of the payments system. For 
example, a recent IMF study has pointed out that the introduc-
tion of CBDC would facilitate more rapid and secure settlement of 
cross- border fi nancial transactions.19 CBDC would be particularly 
benefi cial for lower- income households, which tend to rely heavily 
on cash, and for small businesses, which incur substantial costs for 
handling cash or substantial interchange fees for taking payments 
via debit and credit cards. At a macroeconomic level, researchers 
at the Bank of England have estimated that the productivity gains 
from adopting CBDC would be similar to those of a substantial 
reduction in distortionary taxes.20 

The interest- bearing design of CBDC and the obsolescence of 
paper currency would also contribute to greater macroeconomic 
stability, because interest rate adjustments would no longer be con-

17. See also Bordo (1984), Black (1987), Cagan (1987), Patinkin (1993), and the papers 
collected in Dorn and Schwartz (1987) and Dorn (2017). 

18. True price stability was not achieved during the classical gold standard era; rather, the 
general price level exhibited substantial fl uctuations and persistent drift  due to shift s in the 
relative supply and demand for gold. For further analysis and discussion, see Bordo (1984) 
and Bordo, Dittmar, and Gavin (2007).

19. See He et al. (2017).
20. See Barrdear and Kumhof (2016).
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strained by any eff ective lower bound in response to severe adverse 
shocks.21 That lower bound has been a key reason why many central 
banks currently aim at positive infl ation rates of 2 percent or more, 
whereas CBDC will essentially eliminate the need to maintain such 
an “infl ation buff er” or to deploy alternative monetary policy tools 
such as quantitative easing or credit subsidies. Moreover, in the 
event of a severe economic downturn, CBDC would facilitate the 
provision of money- fi nanced fi scal stimulus.22 Indeed, Friedman 
(1948) highlighted the complementarities between monetary and 
fi scal expansion under such circumstances. 

The initiation of CBDC would represent a fairly natural progres-
sion in light of current trends in monetary operations. For example, 
most central banks already pay interest on the reserves of com-
mercial banks, which comprise a substantial portion of the total 
monetary base. The Federal Reserve has expanded its capacity to 
pay interest to an even wider range of counterparties by borrow-
ing funds in the US Treasury repo market.23 Moreover, the Federal 
Reserve Banks now maintain segregated deposit accounts for sys-
temically important fi nancial market utilities (FMUs), so that the 
customers of those FMUs may rest assured that their funds are 
secure, liquid, and interest bearing.24

21. Goodfriend (2000, 2016), Buiter (2009), Agarwal and Kimball (2015), and Pfi ster 
and Valla (2017) discuss the merits of eliminating the eff ective lower bound on nominal 
interest rates.

22. For example, as noted by Dyson and Hodgson (2017), funds could be deposited 
directly into the CBDC accounts of lower- income households, thereby cushioning their 
purchasing power from the eff ects of the downturn as well as from the temporarily negative 
level of the CBDC interest rate.

23. As of mid- July 2017, the Federal Reserve’s reverse repurchase agreements stood 
at around $400 billion, comprising about one- sixth of its interest- bearing liabilities and 
roughly one- tenth of its total liabilities. Information about the design of the Federal Reserve’s 
reverse repo facility and the expanded range of counterparties is available at “FAQs: Reverse 
Repurchase Agreement Operations,” Federal Reserve Bank of New York, December 16, 2005, 
https:// www .newyorkfed .org /markets /rrp _faq .html. 

24. For example, segregated reserve accounts at the Federal Reserve Bank of Chicago 
have been created to hold the funds of customers of the Chicago Mercantile Exchange 
(“Change in Interest Rate on House, Customer Segregated and Customer Cleared Swaps 
Performance Bond USD Cash Balances,” CME Group, March 15, 2017, www .cmegroup 
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As for monetary policy strategy, aiming at true price stability 
would be substantively diff erent from the current practice of infl a-
tion forecast targeting. As noted above, most central banks have a 
positive infl ation target (typically 2 percent or higher) and place 
no weight on previous deviations of infl ation from target (“Let 
bygones be bygones”), so that the aggregate price level follows a 
random walk with upward drift . By contrast, under a price- level 
target, consumer prices would still exhibit transitory fl uctuations 
while monetary policy ensures that the aggregate price level returns 
to its target over time. Thus, households and businesses would be 
able to formulate their plans with confi dence that the cost of a 
representative basket of consumer items (as measured in terms of 
the CBDC) would be reasonably stable over the medium run and 
roughly constant at planning horizons of fi ve, ten, twenty, and even 
fi ft y years into the future. Such stability could be particularly ben-
efi cial for lower- income households and small businesses, which 
typically have little or no access to sophisticated fi nancial plan-
ning advice or complex fi nancial instruments that can help insure 
against such risks.

The widespread use of CBDC and the obsolescence of paper 
currency would be helpful in discouraging tax evasion, money 
laundering, and other illegal activities.25 This benefi t is signifi cant 
for advanced economies but likely to be even more pertinent for 
developing economies, where a large fraction of economic activity 
is conducted using cash and hence the incidence of tax evasion is 
very high. The feasibility of CBDC has been demonstrated in Ecua-
dor, where CBDC has become widely available through a simple 
and secure platform (i.e., two- step verifi cation with cell phones and 

.com /notices /clearing /2017 /03 /Chadv17 -  107 .html) and the initial margin accounts of cus-
tomers of ICE Clear Credit (“Circular 2017/015: ICE Clear Credit Client Federal Reserve 
Account,” ICE Clear Credit, February 16, 2017, https:// www .theice .com /publicdocs /clear 
_credit /circulars /Circular _2017 _015 _FINAL .pdf). 

25. Rogoff  (2016) considers how large- denomination bills facilitate various forms of 
illegal activity. 
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text messages).26 Likewise, Kenya’s government has been a pioneer 
in establishing a public- private partnership for providing low- cost 
digital payments.27 

Finally, given the rapid pace of recent and prospective innova-
tions in payment technology, it might not be prudent for central 
banks to take a passive and inertial approach to CBDC. Scenarios 
in which the central bank does not produce any form of digital 
currency may be associated with a number of salient risks, includ-
ing loss of monetary control and greater susceptibility to severe 
economic downturns. Indeed, in light of such considerations, many 
central banks are moving expeditiously in considering the adop-
tion of CBDC. 

EFFICIENT MEDIUM OF EXCHANGE

In this section we focus on the design elements of CBDC that per-
tain to its role as an effi  cient medium of exchange. Some charac-
teristics are intrinsic to any government- issued currency: namely, 
it can be held by anyone and serves as legal tender for all public 
and private payments.28 However, a crucial issue is whether CBDC 
should more closely parallel cash or a debit card. Our analysis indi-
cates that the former approach would have signifi cant drawbacks, 
whereas the latter design would provide a simple and practically 
costless medium of exchange that could be provided directly by the 
central bank or via public- private partnerships with commercial 
banks. Moreover, the initiation of CBDC would likely facilitate the 
obsolescence of paper currency and coins. 

26. See “Electronic Money,” Central Bank of Ecuador, https:// www .bce .fi n .ec /en /index 
.php /electronic -  money -  system.

27. Safaricom Ltd. currently provides digital payments (using the M- Pesa platform) to 
about 25 million Kenyan customers (“Safaricom Annual Report 2016,” Safaricom, https:// 
www .safaricom .co .ke /annualreport _2016). Its two largest shareholders are Vodafone 
(50 percent) and the Kenya Treasury Department (25 percent). 

28. Fung and Halaburda (2016) identify these intrinsic features as distinct from other 
design elements of CBDC.
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Tokens versus Accounts

In particular, one potential design (analogous to cash) would be 
for the central bank to issue CBDC tokens, which would circu-
late electronically among private individuals and fi rms and might 
only rarely be redeposited at the central bank.29 Like bitcoin, this 
approach would use some form of distributed ledger technology 
(DLT) for verifying the chain of ownership of each token and vali-
dating payment transactions without requiring the direct involve-
ment of the central bank or any other clearinghouse.30 In contrast 
to bitcoin and other virtual currencies, however, the central bank 
would determine the supply of CBDC tokens, which would be 
fi xed in nominal terms and serve as legal tender. Moreover, the 
central bank could establish transparent procedures for incorpo-
rating appropriate updates to the DLT soft ware—a challenge that 
has proven diffi  cult in the case of virtual currencies.31

Under the alternative design (analogous to debit cards), individ-
uals and fi rms would hold funds electronically in CBDC accounts at 
the central bank or in specially designated accounts at supervised 
depository institutions.32 Under this approach, the central bank 
would process each payment transaction by simply debiting the 
payer’s CBDC account and crediting the payee’s CBDC account. 

29. Motamedi (2014) and Koning (2014) each proposed a token- based CBDC using the 
nicknames “bitdollar” and “fedcoin,” respectively. For further discussion, see Andalfatto 
(2015) and Raskin and Yermack (2016a).

30. Danezis and Meiklejohn (2016) formulate a design for a token- based CBDC in which 
verifi cation would be performed by a limited number of authorized institutions and hence 
would be substantially more effi  cient than the design of bitcoin.

31. For example, in mid- 2016 the Etherium user community was divided on the appro-
priate response to a major security breach, and hence there was a “hard fork” into two 
distinct currencies (now referred to as “ethereum” and “ethereum classic”). In mid- 2017, the 
Bitcoin user community seemed headed toward a similar outcome due to concerns about 
scalability, but at present it appears that situation will be resolved by a “soft  fork.” 

32. Scorer (2017) provides a lucid and insightful discussion of these alternatives and 
concludes that central banks should implement digital currency using accounts rather than 
tokens. 
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One crucial advantage of an account- based system is that CBDC 
payments could be practically instantaneous and costless. Of course, 
during the initial creation of each CBDC account, the identity of 
the account holder would need to be verifi ed using procedures like 
those followed in obtaining a driver’s license or opening an account 
at a commercial bank. From that point onward, however, payment 
transactions could be conducted rapidly and securely (e.g., using 
two- step verifi cation with a cell phone and digital pin), and the 
central bank would be able to monitor any unusual activity and 
implement additional antifraud safeguards as needed. 

By contrast, the cost of verifi cation for a token- based system 
would be inherently expensive. The entire chain of ownership of 
every token must be stored in an encrypted ledger (the blockchain), 
and a copy of that ledger must be stored on each node of the pay-
ment network. New payment transactions are collected into blocks 
that must be verifi ed before being added permanently to the ledger. 
This verifi cation process—referred to as mining—involves compu-
tational procedures that are highly complex and energy intensive.33 
For example, in the case of bitcoin, miners’ revenue is equal to 
about 0.8 percent of the total value of payment transactions.34 In 
eff ect, a token- based CBDC might be preferable to existing forms 
of payment but would be far less effi  cient than an account- based 
CBDC.35

33. In the case of bitcoin, the diffi  culty threshold is adjusted automatically every two 
weeks in response to changes in the computational capacity of the network, thereby ensuring 
that new blocks are added to the blockchain about once every ten minutes. For example, 
during the twelve months ending in July 2017, that diffi  culty threshold grew by a factor of 
about four (“Bitcoin Stats,” Blockchain, http:// blockchain .info /stats). 

34. Bitcoin costs are very transparent because miners’ revenue is denominated in bit-
coin and recorded in the blockchain (“Cost % of Transaction Volume,” Blockchain, https:// 
blockchain .info /charts /cost -  per -  transaction -  percent). These costs mostly refl ect electric-
ity: miners are currently processing about 520 trillion gigahash per hour, and each gigash 
requires about 0.75 watts of electricity, so total usage is about 40 terawatt- hours per year—
roughly similar to the electricity consumption of a large US city of about 2.5 million people.

35. Researchers are actively investigating alternative forms of DLT that would involve 
much lower verifi cation costs, such as algorithms involving “proof of stake” instead of “proof 
of work”; see Zamfi r (2015) and Buterin (2016). However, such algorithms may allow some 
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The effi  ciency gains from establishing an account- based CBDC 
would be substantial. Consumers typically pay substantial fees 
(2 to 5 percent or more) for withdrawing cash from automated 
teller machines, while retail businesses incur substantial costs for 
sorting, cleaning, and verifi cation of cash as well as interchange 
fees for taking payments via debit and credit cards. To gauge these 
eff ects at an aggregate level, Barrdear and Kumhof (2016) analyzed 
a dynamic stochastic general equilibrium (DSGE) model of the US 
economy; in their benchmark scenario, the adoption of CBDC per-
manently raises the level of real GDP by about 3 percent.

Alternative Forms of Accounts

As noted above, an account- based CBDC could be implemented 
via accounts held directly at the central bank.36 Such an approach 
would be reminiscent of the early years of central banking, when 
individuals and nonfi nancial fi rms held accounts at the Bank of 
England and the Sveriges Riksbank; during that era of paper book-
keeping, however, maintaining a large number of private accounts 
became increasingly impractical, and hence such accounts were 
eventually discontinued. By contrast, in the current environment 
of immense data storage and high- speed network capacities, pro-
viding CBDC via accounts at the central bank is now eminently 
feasible, as evident from the recent experience of Ecuador. 

Alternatively, following the approach of Dyson and Hodgson 
(2017), CBDC could be provided to the public via specially desig-
nated accounts at supervised commercial banks, which would hold 
the corresponding amount of funds in segregated reserve accounts 
at the central bank. This approach may be particularly benefi cial to 

imperfections in the accuracy of the blockchain—a property that might be plausible for a 
virtual currency but probably not acceptable for the design of CBDC.

36. Under this approach, legal safeguards would be essential for protecting the privacy 
of all CBDC transactions, similar to the regulations for protecting personal and proprietary 
information obtained by government agencies.



 Monetary Policy and Payments 153

smaller banks that have a strong orientation toward “relationship 
banking.” In many communities, such banks play a crucial role in 
providing fi nancial services to disadvantaged households, small 
businesses, and entrepreneurs. 

The feasibility and potential benefi ts of such public- private 
partnerships are apparent from the recent experience of Kenya. 
Moreover, the US Federal Reserve System has recently instituted 
a roughly similar approach in establishing segregated accounts 
for maintaining the funds of customers at systemically important 
fi nancial market utilities (FMUs).37

Finally, CBDC need not be aimed at monopolizing the payments 
system but could instead be complementary to the payment ser-
vices provided by private entities. Indeed, individuals and busi-
nesses would remain free to hold funds at private institutions and 
to make payments using private networks and virtual currencies.38 
In fact, a number of fi nancial institutions are actively engaged in 
developing new payment networks using DLT and other innovative 
approaches.39 In the absence of competition from CBDC, however, 
such private networks might exhibit increasing returns to scale and 
become quasi- monopolistic, which might in turn result in com-
plex and opaque government regulations aimed at mitigating sys-
temic risk and preventing price gouging of consumers and small 
businesses. Consequently, moving forward with public- private 
CBDC partnerships might seem appealing even to many large 
multinational banks.40 

37. The Commodity Futures Trading Commission has issued regulations pertaining 
to the use of such Federal Reserve accounts (“CFTC Announces Enhancements to Protect 
Customer Funds,” US Commodity Futures Trading Commission, press release, August 8, 
2016, www .cft c .gov /PressRoom /PressReleases /pr7421 -  16). 

38. See Selgin (2008).
39. See Arnold (2016) and Powell (2017).
40. As noted above, Paulus specifi cally referred to the role of the government in provid-

ing currency to facilitate market competition and effi  ciency. See also Smith ([1776] 2003) 
and Friedman and Schwartz (1986).
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Paper Currency

In many countries around the globe, the demand for paper currency 
has been diminishing rapidly as consumers have turned increas-
ingly to using credit and debit cards as well as cell phones and 
online payment methods. For example, Swedish households used 
cash for about 15 percent of their retail transactions last year—only 
half the usage rate observed four years earlier.41 Indeed, a promi-
nent global payments fi rm recently launched a campaign aimed at 
incentivizing small businesses to stop accepting cash at all.42

Nonetheless, these trends are not uniform across countries or 
types of households. The amount of cash in circulation is about 
10 percent of GDP in the eurozone and in Switzerland and exceeds 
20 percent of GDP in Japan.43 Even in Sweden, about one- third of 
the households in a recent Riksbank survey indicated that they 
would not be able to cope with the disappearance of cash.44 Those 
survey results also point to signifi cant variations across demo-
graphic groups, with the greatest use of cash by the elderly and 
by individuals with relatively low levels of education and income. 

Such considerations weigh strongly against abruptly abolish-
ing the use of cash. Rather, the central bank could facilitate the 
gradual obsolescence of cash by making CBDC widely available to 
the public and initiating a graduated schedule of fees for transfers 
between cash and CBDC. To avoid imposing a burden on lower- 
income households, the fee could be minimal (or perhaps none at 

41. “Payment Statistics,” Sveriges Riksbank, www .riksbank .se /en /Statistics /Payment 
-  statistics/. 

42. “Visa to Help U.S. Small Businesses Go Cashless,” Visa, July 12, 2017, http:// investor 
.visa .com /news /news -  details /2017 /Visa -  to -  Help -  US -  Small -  Businesses -  Go -  Cashless /default 
.aspx. 

43. See fi gure 1 of Segendorf and Wretman (2015) and the commentary of Wheatley 
(2017).

44. The tabulation of the Riksbank report “The Payment Behavior of the Swedish Pop-
ulation” is posted at www .riksbank .se /en /Statistics /Payment -  statistics/.”
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all) for making small and infrequent transfers (e.g., a small weekly 
cash deposit or withdrawal), whereas the fees would be substantial 
for larger and more frequent transfers. In eff ect, such a fee structure 
would be the inverse of the typical ATM, which charges a fi xed 
fee regardless of the amount of cash withdrawn. Moreover, as dis-
cussed below, this fee structure would be crucial for ensuring that 
the continued existence of paper currency did not constrain the 
central bank’s ability to reduce nominal interest rates to negative 
levels in response to a severe adverse shock.

Such arrangements would also foster individual freedom of 
choice while discouraging tax evasion, money laundering, and 
other illegal activities. If desired, individuals would still be able to 
preserve their anonymity by engaging in small transactions using 
cash, or alternatively, virtual currencies or other private payments. 
But the graduated fee schedule described above would serve as a 
signifi cant tax on black- market transactions, and such activities 
would be increasingly diffi  cult with the accelerating obsolescence of 
cash. Moreover, with the widespread availability of CBDC, it would 
be reasonable to phase out the issuance of large- denomination 
paper currency bills.45 

SECURE STORE OF VALUE

Now we turn to the aspects of CBDC that can enhance its role as 
a secure store of value. In particular, if funds are deposited and 
retained in a CBDC account over some time period, what happens 
to the value of such funds? Should the nominal amount of CBDC 
remain constant (as with paper currency and coins), be indexed to 
the general price level (thereby preserving its real value), or earn 
interest like that paid on short- term government securities? 

45. See the analysis and recommendations in Rogoff  (2016).
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Here we briefl y consider each of these approaches in terms of 
the benefi ts to CBDC holders as well as potential spillover eff ects 
to the broader fi nancial system.

Option #1: Constant Nominal Value. Funds in CBDC accounts 
could have a constant nominal value, just like paper currency.46 In 
eff ect, the CBDC accounts of the general public would be treated 
distinctly from the reserves of commercial banks held at the central 
bank, which are generally interest bearing. Consequently, during 
periods of positive nominal interest rates, households and busi-
nesses would be incentivized to minimize the amount of funds 
held in CBDC accounts, and hence the total value of CBDC might 
remain fairly modest. 

As in current practice, the central bank could conduct monetary 
policy by adjusting short- term nominal interest rates. However, its 
ability to push nominal interest rates below zero would be tightly 
constrained, because depositors could readily move their funds 
into CBDC earning zero interest. Consequently, in a protracted 
period of weak aggregate demand and defl ation, the central bank 
would likely need to rely on other tools, such as quantitative easing; 
alternatively, the government would need to engage in fi scal stim-
ulus to boost aggregate demand and thereby push the price level 
back up to its target. 

With such constraints on the conduct of monetary policy, it 
would be reasonable to maintain—or perhaps even expand—the 
infl ation buff er to mitigate the severity of the lower bound on nom-
inal interest rates. Alternatively, if the central bank specifi ed a tar-
get for the price level (rather than the infl ation rate), it might be 
sensible for that target to have a positive trend—that is, the trajec-
tory of prices would be stabilized around an upward- sloping path 
rather than a constant target.47 

46. As discussed in Boel (2016), the Sveriges Riksbank has been actively considering 
this approach.

47. See King (1999) and Svensson (1999a, 1999b).
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Option #2: Stable Real Value. The real value of funds in CBDC 
accounts could be preserved by indexing these funds to past 
changes in the general price level. Such an approach would essen-
tially encapsulate the “tabular standard” proposed by Jevons (1875) 
and Marshall (1887) and the “compensated dollar” of Fisher (1913). 
The rationale for indexing currency and other fi nancial contracts 
was compelling under the gold standard, because the general price 
level was subject to large and persistent fl uctuations.48 By contrast, 
the rationale for indexing CBDC might be much less clear, as long 
as the monetary policy framework ensures that the price level 
remains reasonably stable (as discussed below). 

Of course, the practical obstacles to indexation were daunting 
during the gold standard era, whereas indexing CBDC would now 
be fairly straightforward from a technical perspective. In particu-
lar, the nominal value of CBDC funds would increase temporarily 
during periods when the price level was rising above target and 
then diminish as the price level subsided back to target. 

Nonetheless, indexation of CBDC would be highly problematic 
whenever aggregate demand is depressed and hence real interest 
rates drop below zero. During such episodes, fi nancial market par-
ticipants would be incentivized to shift  the bulk of their assets into 
CBDC bearing a zero real interest rate. In eff ect, such indexation 
would induce a zero lower bound on real interest rates, which would 
pose a much more severe constraint on monetary policy than a 
zero lower bound on nominal rates. Consequently, the central bank 
would likely need to rely heavily on other monetary policy tools 
such as quantitative easing; alternatively, fi scal policy could end up 
bearing primary responsibility for fostering economic recovery and 
restoring price stability.49

48. See Bordo (1984) and Bordo, Dittmar, and Gavin (2007). 
49. A variant of this approach would be to provide asymmetric indexation analogous to 

that of US Treasury Infl ation- Protected Securities (TIPS), i.e., the nominal value of digital 
currency funds would be increased if the price level exceeded its target but not reduced if 
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Option #3: Interest- Bearing CBDC. From a technical perspec-
tive, the central bank could easily pay interest on CBDC. In eff ect, 
all funds held at the central bank would bear the same nominal 
interest rate, regardless of whether those funds belonged to an 
individual, a fi rm, or a fi nancial institution. This approach would 
encapsulate the analysis of Friedman (1960), who argued that in an 
effi  cient monetary system, government- issued money should bear 
the same return as other risk- free assets. That reasoning underpins 
the arrangements of many central banks around the world, which 
pay interest on the reserves of commercial banks held electron-
ically at the central bank. In fact, the Federal Reserve now pays 
interest to an even wider range of fi nancial counterparties through 
its reverse repo facility.50 

Paying interest on CBDC might well enhance the competitive-
ness of the banking system. Depository institutions that engage in 
customer- focused “relationship banking” would not be aff ected, 
whereas depositors in other less- competitive institutions would 
have the option of shift ing funds into CBDC accounts.

In a growing economy with a stable price level, the interest rate 
paid on CBDC would typically be positive. However, if the econ-
omy encountered a severe adverse disturbance that exerted down-
ward pressure on the general price level, it should be feasible for the 
central bank to reduce interest rates as needed to foster economic 
recovery and price stability.51 

At present, paper currency puts a signifi cant constraint on the 
central bank’s ability to cut its policy rate in response to severe 
adverse shocks. Cash accrues zero interest and hence becomes 

the price level dropped below target. Such a scheme would impose a constraint like that of 
cash, namely, a zero lower bound on nominal rates instead of real rates.

50. The design of the Federal Reserve’s reverse repo facility and its range of counter-
parties is available at “FAQs: Reverse Repurchase Agreement Operations,” Federal Reserve 
Bank of New York, December 16, 2005, https:// www .newyorkfed .org /markets /rrp _faq .html. 

51. In recent years, a number of major central banks (including the European Central 
Bank and the Bank of Japan) have paid negative rates on bank reserves.
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increasingly attractive as a store of value when nominal interest 
rates are negative. In eff ect, if rates on bank deposits and other 
short- term assets were pushed too far below zero, the fi nancial sys-
tem could undergo a severe disintermediation into cash, similar to 
what transpired during the bank panics of the early 1930s.

That constraint on monetary policy could be eliminated by 
establishing a graduated schedule of fees on transfers between 
cash and CBDC. In particular, imposing substantial fees on rel-
atively large or frequent transfers would serve as a “wedge” that 
would make it unprofi table for investors to disintermediate into 
cash during a period of negative nominal interest rates. With such 
arrangements in place, monetary policy would no longer be con-
strained by an eff ective lower bound on nominal interest rates. 

Thus, the interest rate on CBDC could serve as the primary tool 
of monetary policy, thereby mitigating the need to deploy alterna-
tive monetary tools such as quantitative easing or to rely on fi scal 
interventions to restore price stability. Moreover, the lower bound 
on nominal interest rates has been a primary motivation for main-
taining a positive infl ation buff er. Major central banks currently 
have infl ation targets of 2 percent, and in the wake of the fi nancial 
crisis some economists have advocated raising those targets.52 With 
interest- bearing CBDC, there would no longer be a compelling 
need to maintain any infl ation buff er.

STABLE UNIT OF ACCOUNT

Providing a stable unit of account facilitates the economic and 
fi nancial decisions of individuals and businesses, including the 
determination of wages and prices, the spending and saving deci-
sions of consumers, and the specifi cation of fi nancial contracts. It 
should be noted, however, that stabilizing the value of the currency 

52. Blanchard, Dell’Ariccia, and Mauro (2010) and Ball (2014) analyze the merits of 
expanding the infl ation buff er.
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in terms of a broad price index (rather than a single commodity) 
cannot be achieved merely by issuing a legal edict. Indeed, in a 
market economy, it is logically impossible to defi ne the value of 
the currency in terms of the general price level, because the prices 
of individual goods and services are set by businesses operating in 
specifi c markets rather than determined by a central planner. Con-
sequently, price stability can only be accomplished by the appropri-
ate setting of monetary policy.

Of course, even aft er the introduction of CBDC, the central 
bank could continue to maintain a positive infl ation target. But 
with the elimination of the eff ective lower bound on nominal inter-
est rates, it would become feasible to foster true price stability. In 
particular, the monetary policy framework could ensure that the 
value of CBDC remains stable over time in terms of a general index 
of consumer prices. 

Apart from mitigating the eff ective lower bound, previous anal-
ysis has cited two other factors that would potentially warrant 
the continued targeting of a positive infl ation rate: (1) system-
atic measurement bias and (2) downward nominal wage rigidity 
(DNWR).53 However, recent analysis using individual price records 
indicates that the magnitude of measurement bias is very small for 
an appropriately chain- weighted price index.54 As for DNWR, the 
Japanese experience is informative: DNWR was prevalent until the 
mid- 1990s but essentially vanished during the era in which con-
sumer infl ation was persistently close to zero; moreover, the level 

53. Concerns about systematic measurement bias in the US CPI were raised by the 
Boskin Commission in 1996 (“The Boskin Commission Report,” December 4, 1996, https:// 
www .ssa .gov /history /reports /boskinrpt .html). Akerlof, Dickens, and Perry (1996) docu-
mented the low incidence of nominal wage cuts for US and Canadian employers and for-
mulated a macro model with DNWR in which reducing the steady- state infl ation rate to zero 
could induce a substantial increase in the equilibrium unemployment rate. 

54. Handbury, Watanabe, and Weinstein (2013) examine this topic using “the largest 
price and quantity dataset ever employed in economics” and fi nd that when measured infl a-
tion is zero, the measurement bias is about 0.25 percent for a Törnqvist index and about 
0.5 percent for the methodology used for the US PCE. See also Johnson, Reed, and Stewart 
(2006) and Greenlees and McClelland (2011).
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of unemployment has not exhibited any marked shift s despite the 
substantial swings in trend infl ation that have occurred over the 
past several decades.55 That experience and other recent evidence 
bolsters the view of Bewley (2005) that wage- setting practices are 
mainly infl uenced by perceptions of fairness and reciprocity rather 
than money illusion. Indeed, a clear and credible commitment to 
true price stability would enhance the accuracy of those percep-
tions and thereby facilitate the transparency of wage negotiations.56 

A large body of literature has analyzed the macroeconomic 
eff ects of targeting the price level rather than the infl ation rate. 
Th ese studies have generally concluded that price- level targeting 
can provide substantial benefi ts to macroeconomic stability if the 
policy framework is transparent and the commitment to price 
stability is credible. Moreover, consistent with analysis of optimal 
monetary policy and simple benchmark rules, the stance of mon-
etary policy should respond to real economic activity as well as to 
the price level.57 Th us, such frameworks are oft en characterized in 
the literature as fl exible price- level targeting, as distinct from the 
now- conventional practice of fl exible infl ation targeting.58 

Finally, it should be noted that an abrupt shift  from a positive 
infl ation target to a stable price level could be disruptive to the 
economy and the fi nancial system. Consequently, the transition 
process would need to be carefully planned and managed to ensure 

55. Kuroda and Yamamoto (2014) analyze both micro- level and macro data and fi nd 
that DNWR was present in Japan thru the early to mid- 1990s but disappeared aft er 1998. 

56. Fallick, Lettau, and Wascher (2016) fi nd signifi cant evidence for DNWR in the US 
labor market and examine alternative hypotheses about its impact, concluding that “the 
most compelling reason for the lack of macroeconomic consequences from DNWR relates to 
the possibility that fi rms take a multiyear view about their labor costs when implementing 
their compensation practices.”

57. For example, see Taylor (1993), Clarida, Gali, and Gertler (1998, 1999), and Wood-
ford (2003).

58. See Svensson (1999a, 1999b), Svensson and Woodford (2003), and Woodford (2003). 
We do not adopt that particular terminology here because the word “fl exible” could be mis-
interpreted as referring to an opaque and discretionary approach to determining monetary 
policy.
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that this transition is well understood and fully incorporated into 
the planning of households and fi rms.

MONETARY POLICY FRAMEWORK

Over the past few decades, monetary economists have reached a broad 
consensus that the conduct of monetary policy should be systematic 
and transparent, thereby facilitating the eff ectiveness of the monetary 
transmission mechanism as well as the central bank’s accountability 
to elected offi  cials and the general public.59 The launching of CBDC 
provides a landmark opportunity to enhance the transparency of the 
central bank’s monetary policy framework, including its nominal 
anchor, its tools and operations, and its policy strategy.

Nominal Anchor

As noted above, the monetary policy framework should provide 
a transparent nominal anchor that facilitates the private sector’s 
economic and fi nancial decisions.60 In recent decades, central 
banks have made remarkable progress along these lines through 
the adoption of specifi c numerical infl ation objectives.61 

59. For example, in its “Statement of Longer- Run Goals and Policy Strategy” (adopted 
in 2012 and unanimously reaffi  rmed annually since then), the Federal Open Market Com-
mittee (FOMC) states, “The Committee seeks to explain its monetary policy decisions to 
the public as clearly as possi ble. Such clarity facilitates well- informed decision- making 
by households and businesses, reduces economic and fi nancial uncertain ty, increases the 
eff ectiveness of monetary policy, and enhances transparency and accountability, which are 
essential in a demo cratic society” (https:// www .federalreserve .gov /monetarypolicy /fi les 
/FOMC _LongerRunGoals .pdf). 

60. For example, the FOMC’s “Statement of Longer- Run Goals and Policy Strategy” 
states, “Communicating this symmetric infl ation goal clearly to the public helps keep longer- 
term infl ation expectations fi rmly anchored, thereby fostering price stability and moder-
ate long- term interest rates and enhancing the Committee’s ability to promote maximum 
employment in the face of signifi cant economic disturbances.” 

61. See McCallum (1996), Bernanke and Mishkin (1997), and Bernanke et al. (2001). 
For empirical analysis of the benefi ts of infl ation targets, see Levin, Natalucci, and Piger 
(2004), Gürkaynak, Levin, and Swanson (2010), and Beechey, Johannsen, and Levin (2011).
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In theory, the central bank’s infl ation target would be perma-
nently and credibly fi xed at a specifi c value. But in practice, the 
choice of the target has seemed somewhat subjective and arbitrary. 
Thus, while many central banks currently have a target of 2 percent, 
some policy makers have expressed a preference for a lower target, 
and some economists have advocated raising the target to mitigate 
the eff ective lower bound on nominal interest rates.62 Unfortu-
nately, such debates could inadvertently undermine the credibility 
of the central bank’s nominal anchor—especially if the public starts 
wondering whether the setting of the infl ation target may be sus-
ceptible to the vagaries of politics and election outcomes.

By contrast, with the adoption of interest- bearing CBDC, the 
central bank could establish a constant price- level target that would 
be a natural focal point for expectations and hence serve as an 
enduring and credible nominal anchor. Of course, as with infl a-
tion targeting, the price- level target would need to be specifi ed in 
terms of a particular price index, but that specifi cation would not 
be modifi ed subsequently without compelling technical reasons. 
To facilitate transparency, the index would ideally be constructed 
from publicly posted prices of fi nal goods using a published meth-
odology that would be reproducible by private- sector analysts. 
Moreover, to ensure continuity over time, the index would utilize 
chain- weighting rather than relying on any specifi c base year.63 

62. For example, at a time when core PCE infl ation was running at about 1 percent, 
Greenspan (2004) stated, “Our goal of price stability was achieved by most analysts’ defi ni-
tion by mid- 2003. Unstinting and largely preemptive eff orts over two decades had fi nally 
paid off .” From 2009 to 2011, the Federal Reserve published information about FOMC par-
ticipants’ assessments of the appropriate infl ation target, which ranged from 1.5 to 2 percent. 
Warsh (chapter 8 below) has advocated a target range of 1 to 2 percent, whereas Blanchard, 
Dell’Ariccia, and Mauro (2010) and Ball (2014) have advocated raising the infl ation target 
substantially.

63. For example, the appropriate US price index might be the chain- weighted CPI or the 
market- based PCE price index. For many other central banks, the price-level target might 
be specifi ed using the same index that is currently being used to characterize the central 
bank’s infl ation target. 
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Tools and Operations

To facilitate transparency and public accountability, the interest 
rate on CBDC would serve as the primary tool of monetary policy. 
In particular, policy makers would be able to push market interest 
rates below zero in response to a severe adverse shock, and hence 
the central bank would be able to provide an appropriate degree of 
monetary accommodation without resorting to measures aimed 
at modifying the size or composition of its balance sheet—oft en 
referred to as quantitative easing or credit easing. 

Thus, the central bank’s balance sheet could become very trans-
parent. In particular, the central bank would generally hold short- 
term government securities in the same quantity as its liabilities of 
digital currency. The central bank’s operating procedures would be 
correspondingly transparent: it would simply engage in purchases 
and sales of short- term government securities so that the supply of 
CBDC moves in line with changes in demand for CBDC. 

Finally, the central bank would need to retain its capacity to 
serve as the lender of last resort. In particular, during a fi nancial 
crisis the central bank would have the ability to expand the quantity 
of CBDC to provide emergency liquidity to supervised fi nancial 
institutions. Alternatively, the central bank could provide those 
funds to another public agency, such as the deposit insurance fund. 
In either case, appropriate legal safeguards would be essential to 
ensure that the central bank’s role as lender of last resort did not 
undermine its ability to carry out its commitment to price stability. 

Policy Strategy

In characterizing the central bank’s monetary policy strategy, one 
potential approach would be to specify a price- level targeting rule.64 

64. See Svensson (1999a, 1999b), Woodford (2003), and Eggertsson and Woodford 
(2003).



 Monetary Policy and Payments 165

Such a rule could be expressed in terms of the deviation of the price 
level from target and the deviation of economic activity from its sus-
tainable longer- run path, but the rule would not explicitly involve 
the CBDC interest rate. In eff ect, the targeting rule represents an 
optimal- control strategy for managing the short- run trade- off s 
between price stability and other aspects of macroeconomic sta-
bility. Consequently, this approach may be feasible and eff ective in 
a setting where the central bank has a clear understanding of the 
monetary transmission mechanism (i.e., the dynamic relationship 
between the setting of the policy rate and the behavior of prices and 
real economic activity).

Nevertheless, the experience of recent years has clearly under-
scored the shortcomings and limitations of the current state of 
knowledge about macroeconomic dynamics. Moreover, given 
the prospect of continued rapid developments in automation and 
fi nancial technology, the extent of uncertainty about the monetary 
transmission mechanism might well heighten further rather than 
diminishing back toward the relative confi dence (or complacency) 
that prevailed prior to the global fi nancial crisis.65

Thus, an alternative approach would be for the central bank to 
frame its policy strategy in terms of a simple benchmark rule. As 
emphasized by Taylor (1993, 1999), such a benchmark would not 
be followed in a purely mechanistic fashion but rather would be 
used to clarify the central bank’s overarching strategy and explain 
its specifi c policy decisions.

To provide a concrete example, we assume that CBDC is inter-
est bearing so that the stance of policy can be framed in terms 
of adjustments to the CBDC interest rate. Thus, our benchmark 
rule is analogous to the Taylor rule but oriented toward stabiliz-
ing the price level rather than the infl ation rate, and hence can be 
expressed as follows:

65. For example, just before the onset of the global fi nancial crisis, Blanchard (2008) 
wrote that “the state of macro is good.”
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�t = pt + rt* + 	(pt − p*) + �(pt − p*) + 
(yt − yt*),

where it denotes the interest rate on CBDC, pt denotes the price 
level, p* denotes the target price level, pt denotes a “core” mea-
sure of the price level (i.e., smoothed to remove transitory fl uctu-
ations in volatile components), �t  denotes the core infl ation rate, 
rt* denotes the equilibrium real interest rate, and (yt yt*) denotes 
the output gap (that is, the deviation of real GDP from its potential 
level). The interest rate should respond more strongly to the core 
measure than to fl uctuations in the overall price index (α >> β > 0) 
and should respond appropriately to movements in the output gap 
(δ > 0). 

As in the Taylor rule, this specifi cation can be interpreted as a 
benchmark for adjusting the real interest rate in response to fl uc-
tuations in economic activity and prices. In particular, when the 
price level is at its target and output is at potential, then the ex 
post real interest rate it − �t  equals its equilibrium value rt*. That 
value could refl ect historical average real rates, as in the Taylor 
rule, or could be specifi ed as the median estimate of professional 
forecasters, as in Levin (2014). The coeffi  cient values in this bench-
mark rule (α, β, and δ) could be chosen to generate robust macro-
economic stabilization outcomes based on evaluations of a wide 
array of alternative macroeconometric models.66 

This policy strategy echoes various proposals to target the level 
of nominal GDP.67 In fact, our benchmark rule would be equivalent 
to that approach if pt were specifi ed as the GDP price index and 
the coeffi  cients β and δ were constrained to be equal. Nonetheless, 
our analysis indicates that such an approach would be inferior to 
the framework proposed here. In particular, the GDP price index 
is a value- added defl ator, not an index of fi nal goods prices, and 

66. See Taylor (1999), Levin, Wieland, and Williams (1999, 2003), and Levin et al. (2006).
67. See Taylor (1985), Hall and Mankiw (1994), and Sumner (2011). 
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hence not appropriate for anchoring the unit of account. Moreover, 
the GDP price index exhibits some counterintuitive properties: for 
example, a fall in the price of imported fuel induces an increase in 
the GDP price index.

Monetary- Fiscal Interactions 

The interest rate spread between CBDC and short- term govern-
ment securities would generally be negligible, given the practically 
costless arbitrage between these two assets. Consequently, shift s in 
the size of the central bank’s balance sheet would have no direct 
fi scal consequences. Furthermore, with the obsolescence of paper 
currency, the government would no longer receive any substantial 
seigniorage revenue, and the central bank would simply cover its 
own expenses by imposing miniscule fees on payment transactions. 

Moreover, the maturity composition of the stock of govern-
ment securities held by the public would be determined by the 
fi scal authorities, not the central bank.68 Indeed, that division of 
responsibilities was the standard practice prior to 2008; since that 
time, a number of central banks—including the Federal Reserve, 
the Bank of England, the Bank of Japan, and the European Central 
Bank (ECB)—initiated large- scale purchases of government bonds 
to exert downward pressure on longer- term yields under circum-
stances in which conventional monetary policy was constrained by 
the eff ective lower bound on nominal interest rates.

Finally, it should be noted that while government spending and 
taxes can have a signifi cant infl uence on wages and prices, it would 
be a grave error to task fi scal policy with stabilizing the price level 
over time. The prudent approach is for the central bank to maintain 
primary responsibility for this mission, while the fi scal authorities 

68. See Greenwood et al. (2014).
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only become involved under extraordinary circumstances; this 
arrangement is broadly consistent with modern practice and 
echoes the conclusions of Simons (1936).

CONCLUSION

Central banks have generally been renowned as conservative insti-
tutions—staid, cautious, and inertial. For example, following the 
collapse of Bretton Woods and the “Great Infl ation” of the 1970s, it 
took more than a decade before explicit infl ation targets were insti-
tuted in a few small open economies; another decade had elapsed 
before the ECB clarifi ed its infl ation objective (“close to but below 
2 percent”), and yet another decade until numerical infl ation goals 
were fi nally adopted by the FOMC and the Bank of Japan.69 By con-
trast, in recent years many central banks have taken extraordinary 
lender- of- last- resort actions and have deployed a remarkable array 
of unconventional monetary policy tools.70 

In this analysis, we have found that CBDC can serve as a practi-
cally costless medium of exchange, secure store of value, and stable 
unit of account. However, one crucial question is whether central 
banks should move expeditiously in considering its adoption. In 
particular, it might seem prudent to defer such consideration while 
monitoring developments in private payments and experiences of 
“early adopters” of CBDC, even if such a deferral involves forgone 
benefi ts. Nonetheless, policy makers should be aware of several 
salient risks of taking a relatively passive and inertial approach:

69. Levin and Taylor (2013) examine how US longer- term infl ation expectations 
drift ed upward from 1965 to 1980 in the absence of an explicit infl ation goal. Bordo and 
Eichengreen (2013) analyze the links between the collapse of Bretton Woods and the onset 
of the Great Infl ation. Bordo and Siklos (2017) consider the evolution of central banking 
practices and fi nd that the typical pattern involves small open economies as pioneers and 
larger economies as later movers.

70. See Borio and Zabai (2016) for a recent synopsis and discussion.
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Macroeconomic instability. Suppose that paper currency 
becomes obsolete and the central bank does not produce any form 
of digital currency, so that all payments are made using privately 
issued money (including virtual currencies). Under these assump-
tions, the analysis of Fernández- Villaverde and Sanches (chapter 4) 
indicates that the economy may be subject to indeterminacy and 
that there may not be any equilibrium that exhibits stable prices. In 
contrast, their analysis fi nds that price stability can be ensured by 
the issuance of CBDC in conjunction with an appropriate mone-
tary policy framework. It should be emphasized that such concerns 
are not merely academic but have been fl agged recently by central 
bankers. For example, Nicolaisen (2017) specifi cally warns about 
the risks associated with a scenario in which the Norwegian econ-
omy no longer has any functional legal tender. 

Loss of monetary control. Suppose paper currency becomes 
obsolete and the monetary base solely comprises banks’ reserves 
held at the central bank. Will the interest rate on reserves (IOR) stay 
tightly linked to market interest rates, so that the central bank can 
continue to adjust monetary conditions as appropriate? According 
to the textbook view of monetary operations, IOR provides a fl oor 
for the interbank lending rate and, with a suffi  ciently high degree of 
reserves, eff ectively pins down the level of market rates. However, 
that textbook view has been contradicted by recent US experience, 
in which the IOR has been persistently higher than the overnight 
interbank rate as well as the short- term Treasury bill rate. Indeed, 
concerns about potentially weak linkages between market rates and 
IOR played a key role in motivating the Federal Reserve’s launching 
of its reverse repo facility in order to engage with a much wider set 
of counterparties. Of course, that logic naturally leads to the ratio-
nale for introducing an interest- bearing CBDC that can be held by 
anyone and that ensures the central bank’s ability to manage market 
interest rates over time.
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Systemic risks. Payments networks typically exhibit substantial 
externalities and increasing returns to scale. Thus, in the absence 
of competition from CBDC, the entire payment system might well 
become quasi- monopolistic. Under such circumstances, any sig-
nifi cant operational problem within the payment network could 
pose substantial risks to the entire fi nancial system and to the 
macroeconomy. 

Susceptibility to severe downturns. Although a decade has 
passed since the onset of the global fi nancial crisis, there should 
be no illusion regarding the possibility that a similar shock could 
occur in coming years rather than being relegated to the distant 
future. Moreover, the “new normal” level of interest rates appears 
to be substantially lower than in the past. Thus, in the absence of 
an interest- bearing CBDC, the eff ective lower bound could pose 
an even tighter and more lasting constraint on conventional mon-
etary policy, which would in turn limit the eff ectiveness of for-
ward guidance (which seems most potent at horizons of a year or 
two) and large- scale purchases of government securities (which are 
intended to push down longer- term yields). In such circumstances, 
the central bank of a small open economy might still be able to pro-
vide monetary stimulus via foreign exchange operations aimed at 
depreciating its currency, but such an approach could prove infea-
sible or untenable for larger economies. Alternatively, the central 
bank might provide stimulus through credit subsidies or by fi nanc-
ing public infrastructure spending or income transfers to house-
holds, but the viability of such coordinated monetary- fi scal policy 
measures could be highly dependent on the vagaries of politics. 
Thus, in the absence of CBDC, the central bank might fi nd itself 
with no real policy alternatives and hence “out of ammunition.” In 
such circumstances, the severity of the economic downturn and 
sluggish recovery could be more similar to what transpired in the 
1930s than to the experience of the past decade.
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In light of these considerations, a passive and inertial approach 
toward CBDC may not be the most prudent strategy. Rather, many 
central banks are now moving expeditiously in considering CBDC 
and investigating its logistical and technical details. Indeed, since 
our paper started with a quotation from a classical jurist, it seems 
fi tting to conclude by quoting from two modern experts, one of 
whom is a distinguished legal scholar:

Central bankers throughout the world, from Canada to Ireland, 
have recently indicated that they might issue digital currency in 
the future. Yet the U.S. has been absent from the debate. As the 
world’s central monetary power, America should play a leading role 
in studying the benefi ts and pitfalls of a digital- currency future. . . . 
The march of digital commerce may eventually make the benefi ts 
seem overwhelming, and it would be wise to be ahead of the game 
rather than trying to catch up at the last minute. (Raskin and Yer-
mack [2016b])
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