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EDITOR'S LETTER

Money,
Reimagined

THE FUTURE OF MONEY is undoubtedly digital. e question is, What is it
going to look like? In this issue, some of the world’s leading experts try to
answer this complex and politically charged question.

Of course, digital money has been developing for some time already.
New technologies hope to democratize nance and broaden access to

nancial products and services. A key goal is to achieve much cheaper,
instantaneous domestic and cross-border payments. Eswar Prasad takes us
on a tour of existing and emerging forms of digital money and looks at the
implications for nance, monetary policy, international capital ows—even
the organization of societies.

Not every form of digital money will prove viable. Cryptocurrencies like
Bitcoin fail as money, says Singapore’s Ravi Menon, among others. Recently
these tokens have lost two-thirds of their value. While they are actively
traded and heavily speculated on, prices are divorced from any underlying
economic value. Stablecoins are designed to rein in the volatility, but many
have proved to be anything but stable, Menon adds, and depend on the
quality of the reserve assets backing them.

Still, journalist Michael Casey argues, decentralized nance (DeFi) and
crypto are not only here to stay but can address real-world problems such as
the energy crisis. Regulation is key. e IMF’s Aditya Narain and Marina
Moretti call for global regulation to bring order to markets and provide a
safe space for innovation.

Meanwhile, central banks are considering their own digital currencies.
Bank for International Settlements Chief Agustin Carstens and his coauthors
suggest that central banks should harness the technological innovations
o ered by crypto while also providing a crucial foundation of trust. Privacy
and cybersecurity risks can be managed with responsibly designed central
bank digital currencies, adds the Atlantic Council’s Josh Lipsky.

It’s too early to tell how the digital landscape will evolve. But with the
right policy and regulatory choices, we can imagine a future with a mix
of government and privately backed currencies held safely in the digital
wallets of billions of people.

GITA BHATT, editor-in-chief

ON THE COVER

Digital currencies and other financial technologies are reshaping everything from
consumer banking to international payments. lllustrator Pete Reynolds uses a raised
fist, symbol of social tumult, to show the power of this money revolution that is hidden
in plain sight.

2 FINANCE & DEVELOPMENT | September 2022

FINANCE & DEVELOPMENT
& A Quarterly Publication of the
International Monetary Fund

EDITOR-IN-CHIEF:
Gita Bhatt

MANAGING EDITOR:
Maureen Burke

DEPUTY MANAGING EDITOR:
Peter Walker

SENIOR EDITORS:
Analisa R. Bala
Marjorie Henriquez
Nicholas Owen

ASSISTANT EDITOR:
Andrew Stanley

DIGITAL EDITOR:
Kwabena Akuamoah-Boateng

CREATIVE AND MARKETING:

Rose Kouwenhoven

WEB EDITOR:

Rekia Ennahoulssi

PRODUCTION MANAGER:

Melinda Weir

COPY EDITOR:

Lucy Morales

ADVISORS TO THE EDITOR:

Ruchir Agarwal Mame Astou Diouf
Bernardin Akitoby Rupa Duttagupta
Celine Allard Davide Furceri
Steven Barnett Kenneth Kang
Helge Berger Subir Lall

S. Pelin Berkman RaphaelLam

Oya Celasun Papa N'Diaye
Martin Cihék Mahvash Qureshi
Alfredo Cuevas Uma Ramakrishnan
Era Dabla-Norris Daria Zakharova

© 2022 by the International Monetary Fund. All rights reserved.
For permission to reproduce any F&D content, submit a request
via online form (www.imf.org/external/terms.ntm) or by e-mail
to copyright@imf.org. Permission for commercial purposes also
available from the Copyright Clearance Center
(www.copyright.com) for a nominal fee.

Opinions expressed in articles and other materials are those of
the authors; they do not necessarily reflect IMF policy.

Subscriber services, changes of address, and
advertising inquiries:

IMF Publication Services

Finance & Development

PO Box 92780

Washington, DC 20090, USA

Telephone: (202) 623-7430

Fax: (202) 623-7201

E-mail: publications@imf.org

Postmaster: send changes of address to Finance & Development,
International Monetary Fund, PO Box 92780, Washington, DC
20090, USA.

The English edition is printed at Dartmouth Printing Company,
Hanover, NH.

Finance & Development is
published quarterly by the
International Monetary Fund, 700
19th Street NW, Washington, DC
20431, inEnglish, Arabic, Chinese,
French, Russian, and Spanish.
English ediition ISSN 0145-1707

FSC FPO




IMF eLIBRARY

elibrary.IMF.org

AREAER Online

The Comprehensive Tool For Exchange
Arrangements & Restrictions

IMF aLIBRARY

eve <> m

* Yidetn Coumres | B Keywaits | Baperting Optos

B B Al Counores || Ba A0

AP

e e B g B b T S Eb b E e

DATABASE BENEFITS

EXCHANGE RATES <P
CLASSIFICATION g

Leverage database that includes g

officially announced and de facto
exchange rate arrangements of
IMF member countries.

CAPITAL CONTROLS
@ Description of regulations
influencing both inward (by

nonresidents) and outward
(by residents) capital flows.

PUBLICATIONS

RULES AND
RESTRICTIONS

Review requirements and
limitations tied to current
international payments/receipts
and transfer activities.

CUSTOM QUERIES

Analyze cross-country data
across various categories
of information dating back
to 1999.

Scan to access now




NEWV
ERA

—OR MONEY

As bytes replace dollars, euros, and renminbi, some
changes will be welcome; others may not
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oney has transformed
human society, enabling
commerce and trade even
between widely dispersed
geographic locations. It
allows the transfer of
wealth and resources across
space and over time. But for
much of human history, it
has also been the object of
rapacity and depredation.

Money is now on the cusp of a transformation
that could reshape banking, nance, and even the
structure of society. Most notably, the era of phys-
ical currency, or cash, is drawing to an end, even
in low- and middle-income countries; the age of
digital currencies has begun. A new round of com-
petition between o cial and private currencies is
also looming in both the domestic and international
arenas. e proliferation of digital technologies that
is powering this transformation could foster useful
innovations and broaden access to basic nancial ser-
vices. But there is a risk that the technologies could
intensify the concentration of economic power and
allow big corporations and governments to intrude
even more into our nancial and private lives.

Traditional nancial institutions, especially com-
mercial banks, face challenges to their business
models as new technologies give rise to online
banks that can reach more customers and to
web-based platforms, such as Prosper, capable of
directly connecting savers and borrowers.  ese
new institutions and platforms are intensifying
competition, promoting innovation, and reduc-
ing costs. Savers are gaining access to a broader
array of saving, credit, and insurance products,
while small-scale entrepreneurs are able to secure

nancing from sources other than banks, which
tend to have stringent loan-underwriting and col-
lateral requirements. Domestic and international
payments are becoming cheaper and quicker, ben-
e ting consumers and businesses.

Stability concerns

e emergence of cryptocurrencies such as Bitcoin
initially seemed likely to revolutionize payments.
Cryptocurrencies do not rely on central bank money
or trusted intermediaries such as commercial banks
and credit card companies to conduct transactions,
which cuts out the ine ciencies and added costs
of these intermediaries. However, their volatile
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prices, and constraints to transaction volumes and
processing times, have rendered cryptocurrencies
ine ective as mediums of exchange. New forms of
cryptocurrencies called stablecoins, most of which
ironically get their stable value by being backed
by stores of central bank money and government
securities, have gained more traction as means of
payment. e blockchain technology underpinning
them is catalyzing far-reaching changes to money
and nance that will a ect households, corpora-
tions, investors, central banks, and governments
in profound ways. is technology, by allowing
secure ownership of purely digital objects, is even
fostering the rise of new digital assets, such as
non-fungible tokens.

At the same time, central banks are concerned
about the implications for both nancial and eco-
nomic stability if decentralized payment systems
(o shoots of Bitcoin) or private stablecoins were
to displace both cash and traditional payment
systems managed by regulated nancial institu-
tions. A payment infrastructure that is entirely in
the hands of the private sector might be e cient
and cheap, but some parts of it could freeze up in
the event of a loss of con dence during a period of

nancial turmoil. Without a functioning payment
system, a modern economy would grind to a halt.

In response to such concerns, central banks are
contemplating issuing digital forms of central bank
money for retail payments—central bank digital
currencies (CBDCs). e motives range from broad-
ening nancial inclusion (giving even those without
a bank account easy access to a free digital payment
system) to increasing the e ciency and stability
of payment systems by creating a public payment
option as a backstop (the role now played by cash).

A CBDC has other potential bene ts. It would
hinder illegal activities such as drug deals, money
laundering, and terrorism nancing that rely on
anonymous cash transactions. It would bring more
economic activity out of the shadows and into the
formal economy, making it harder to evade taxes.
Small businesses would bene t from lower trans-
action costs and avoid the hassles and risks of han-
dling cash.

Risk of runs

But a CBDC also has disadvantages. For one, it
poses risks to the banking system. Commercial
banks are crucial to creating and distributing credit
that keeps economies functioning smoothly. What if



households moved their money out of regular bank
accounts into central bank digital wallets, perceiving
them as safer even if they pay no interest? If com-
mercial banks were starved of deposits, a central
bank could nd itself in the undesirable position of
having to take over the allocation of credit, deciding
which sectorsand rms deserve loans. In addition,
a central bank retail payment system could even
squelch private sector innovation aimed at making
digital payments cheaper and quicker.

Of equal concern is the potential loss of privacy.
Even with protections in place to ensure con denti-
ality, any central bank would want to keep a veri -
able record of transactions to ensure that its digital
currency is used only for legitimate purposes. A
CBDC thus poses the risk of eventually destroying
any vestige of anonymity and privacy in commercial
transactions. A carefully designed CBDC, taking
advantage of fast-developing technical innovations,
can mitigate many of these risks. Still, for all its
bene ts, the prospect of eventually displacing cash
with a CBDC ought not to be taken lightly.

e new technologies could make it harder for
a central bank to carry out its key functions—
namely, to keep unemployment and in ation low
by manipulating interest rates. When a central
bank such as the Federal Reserve changes its key
interest rate, ita ects interest rates on commercial
bank deposits and loans in a way that is reasonably
well understood. But if the proliferation of digital
lending platforms diminishes the role of commercial
banks in mediating between savers and borrowers,
it's unclear how or whether this monetary policy
transmission mechanism will continue to function.

Currency competition

e basic functions of central-bank-issued money
are on the threshold of change. As recently as a
century ago, private currencies competed with
each other and with government-issued curren-
cies, also known as at money. e emergence
of central banks decisively shifted the balance in
favor of at currency, which serves as a unit of
account, medium of exchange, and store of value.

e advent of various forms of digital currencies,
and the technology behind them, has now made it
possible to separate these functions of money and
has created direct competition for at currencies
in some dimensions.

Central bank currencies are likely to retain their
importance as stores of value and, for countries

If market forces are left to
themselves, some issuers
of money and providers of

payment technologies could

become dominant.

that issue them in digital form, also as mediums
of exchange. Still, privately intermediated payment
systems are likely to gain in importance, intensify-
ing competition between various forms of private
money and central bank money in their roles as
mediums of exchange. If market forces are left to
themselves, some issuers of money and providers
of payment technologies could become dominant.
Some of these changes could a ect the very nature
of money—how it is created, what forms it takes,
and what roles it plays in the economy.

International money flows

Novel forms of money and new channels for
moving funds within and between economies
will reshape international capital ows, exchange
rates, and the structure of the international mon-
etary system. Some of these changes will have big
bene ts; others will pose new challenges.

International nancial transactions will become
faster, cheaper, and more transparent.  ese
changes will be a boon for investors seeking to
diversify their portfolios, rms looking to raise
money in global capital markets, and economic
migrants sending money back to their home coun-
tries. Faster and cheaper cross-border payments
will also boost trade, which will be particularly
bene cial for emerging market and developing
economies that rely on export revenues for a sig-
ni cant portion of their GDP.

Yet the emergence of new conduits for
cross-border ows will facilitate not just interna-
tional commerce but also illicit nancial ows,
raising new challenges for regulators and govern-
ments. It will also make it harder for governments
to control the ows of legitimate investment capital
across borders. is poses particular challenges for
emerging market economies, which have su ered
periodic economic crises as a result of large, sudden
out ows of foreign capital.  ese economies will
be even more vulnerable to the monetary policy

September 2022 | FINANCE & DEVELOPMENT 7
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Digital central bank money is only as strong and
credible as the institution that issues it.

actions of the world’s major central banks, which
can trigger those capital out ows.

Neither the advent of CBDCs nor the lowering of
barriers to international nancial ows will alone do
much to reorder the international monetary system
or the balance of power among major currencies. e
cost of direct transactions between pairs of emerging
market currencies is falling, reducing the need for
“vehicle currencies” such as the dollar and the euro.
But the major reserve currencies, especially the dollar,
are likely to retain their dominance as stores of value
because that dominance rests not just on the issuing
country’s economic sizeand nancial market depth
but also on a strong institutional foundation that is
essential for maintaining investors' trust. Technology
cannot substitute for an independent central bank
and the rule of law.

Similarly, CBDCs will not solve underlying weak-
nesses in central bank credibility or other issues,
such as a government’s undisciplined scal policies,
that a ect the value of a national currency. When
a government runs large budget de cits, the pre-
sumption that the central bank might be directed to
create more money to nance those de cits tends to
raise in ation and reduce the purchasing power of
central bank money, whether physical or digital. In
other words, digital central bank money is only as
strong and credible as the institution that issues it.

Government’s role

Central banks and governments worldwide face
important decisions in coming years about whether
to resist new nancial technologies, passively accept
private-sector-led innovations, or embrace the
potential e ciency gains the new technologies
0 er. e emergence of cryptocurrencies and the
prospect of CBDC:s raise important questions about
the role the government ought to play in nancial
markets, whether it is impinging on areas that are
preferably left to the private sector, and whether
it can compensate for market failures, particularly

FINANCE & DEVELOPMENT | September 2022

the large number of unbanked and underbanked
households in developing economies and even in
advanced economies such as the United States.

As the recent cryptocurrency boom and bust have
shown, regulation of this sector will be essential
to maintain the integrity of payment systems and

nancial markets, ensure adequate investor protec-
tion, and promote nancial stability. Still, given
the extensive demand for more e cient payment
services at the retail, wholesale, and cross-border
levels, private-sector-led nancial innovations could
generate signi cant bene ts for households and
corporations. In this respect, the key challenge for
central banksand nancial regulators lies in balancing

nancial innovation with the need to mitigate risks to
uninformed investors and to overall nancial stability.

New nancial technologies hold the promise of
making it easier even for indigent households to
gain access to an array of nancial products and
services, and of thereby democratizing nance.
However, technological innovations in  nance,
even those that might allow for more e cient

nancial intermediation, could have double-edged
implications for income and wealth inequality.

e bene tsof innovationsin nancial technolo-
gies could be captured largely by the wealthy, who
could use them to increase nancial returns and
diversify risks, and existing nancial institutions
could co-opt these changes for their own bene t.
Moreover, because those who are economically
marginalized have limited digital access and lack

nancial literacy, some of the changes could draw
them into investment opportunities whose risks
they do not fully appreciate or have the ability to
tolerate.  us, the implications for income and
wealth inequality—which has risen sharply in
many countries and is fomenting political and
social tensions—are far from obvious.

Another key change will be greater strati ca-
tion at both the national and international levels.
Smaller economies and those with weak institu-
tions could see their central banks and currencies
swept away, concentrating even more economic and

nancial power in the hands of the large economies.
Meanwhile, major corporations such as Amazon
and Meta could accrete more power by controlling
both commerce and nance.



Even in a world with decentralized nance built
around Bitcoin’s innovative blockchain technology
(whichis likely to be its true legacy), governments
have important roles to play in enforcing contrac-
tual and property rights, protecting investors, and
ensuring nancial stability. After all, it appears
that cryptocurrencies and innovative nancial
products, too, work better when they are built
on the foundation of trust that comes from gov-
ernment oversight and supervision. Governments
have the responsibility to ensure that their laws
and actions promote fair competition rather than
favoring incumbents and allowing large players to
sti e smaller rivals.

Central or fragmented

Financial innovations will generate new and as yet
unknown risks, especially if market participants
and regulators put undue faith in technology.
Decentralization and its corollary, fragmentation,
cut both ways. ey can increase nancial stabil-
ity by reducing centralized points of failure and
increasing resilience through greater redundancy.
On the other hand, while fragmented systems

A IMFBlog

can work well in good times, con dence in them
could prove fragile in di cult circumstances. If
the nancial system is dominated by decentralized
mechanisms that are not directly backed (as banks
are) by a central bank or other government agency,
con dence could easily evaporate.  us, decentral-
ization might yield e ciency in good times and
rapid destabilization when economies struggle.
Potentially big changes to societal structures are
also at hand. e displacement of cash by digital
payment systems could eliminate any vestige of
privacy in commercial transactions. Bitcoin and
other cryptocurrencies were intended to secure
anonymity and eliminate reliance on governments
and major nancial institutions in the conduct
of commerce. Yet they are spurring changes that
might end up compromising privacy. Societies
will struggle to check the power of governments
as individual liberties face even greater risk. [

ESWAR PRASAD is a professor at Cornell University and a
senior fellow at the Brookings Institution. This article draws
on his latest book, The Future of Money: How the Digital
Revolution Is Transforming Currencies and Finance.
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A Foundation of Trust

Central banks should harness crypto’s technical wizardry to enable a rich monetary ecosystem
Agustin Carstens, Jon Frost, and Hyun Song Shin
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hen people or companies make a pay-

ment, they are trusting in two things:

the money itself and the payment

system that executes the transaction.
While often taken for granted, these two elements
are a crucial foundation of any economy. Every
day, billions of times, households and businesses
put their trust in this system and the institutions
underpinning it.

Digital innovation is upending both money and
payments. Cryptocurrencies and decentralized

nance (DeFi) are built on the premise of decen-
tralization, aiming to replace traditional nancial
intermediaries (bankers, brokers, custodians) with
technological solutions. e remarkable rise of cryp-
tocurrencies has captured the popular imagination
and o ers a glimpse of new technical capabilities.
ese include the ability to program payments (pro-
grammability), combine di erent operations into
one transaction (composability), and generate a digi-
tal representation of money and assets (tokenization).

Yet recent developments have underscored cryp-
to’s failure to ful 1l the requirements of a monetary
system that fully serves society. Its shortcomings are
not just bugs but structural aws. s is why we
argue that the monetary system of the future should
harness the new technical capabilities demonstrated
by crypto but be grounded in the trust central
banks provide (BIS 2022).

In other words, any legitimate transaction that
can be carried out with crypto can be accomplished
better with central bank money. Central bank digital
currencies (CBDCs) and other public infrastructure
can underpin arich and diverse monetary ecosystem
that supports innovation in the public interest.

Crypto’s structural flaws
Let’s start by looking at the requirements of a mon-
etary system that can fully serve society. It must be
safe and stable, with participants (public and pri-
vate) who are accountable to the public. It must be
e cientand inclusive. Users must have control over
their data, and fraud and abuse must be prevented.
e system must also adapt to changing demands.

Any legitimate transaction that
can be carried out with crypto
can be accomplished better with
central bank money.

And it must be open across borders, to support inter-
national economic integration. Today’s monetary
system is generally safe and stable, but there is room
for improvement in many areas (see table, page 13).

Cryptocurrencies and DeFi aim to replicate
money, payments, and a range of nancial services.

ey build on permissionless distributed ledger
technology such as blockchain. s technology
allows for technical functions that can adapt to new
demands as they arise, as well as for openness across
borders. Yet crypto su ers from serious structural

aws that prevent it from serving as a sound basis
for the monetary system.

First, crypto lacks a sound nominal anchor.

e system relies on volatile cryptocurrencies and
so-called stablecoins that seek such an anchor by
maintaininga xed value to a sovereign currency,
such as the US dollar. But cryptocurrencies are not
currencies, and stablecoins are not stable.  is was
underscored by the implosion of TerraUSD in May
2022 and persistent doubts about the actual assets
that back the largest stablecoin, Tether. In other
words, stablecoins seek to “borrow” credibility
from real money issued by central banks. s
shows that if central bank money did not exist, it
would be necessary to invent it.

Second, crypto induces fragmentation. Money
is a social convention, characterized by network
e ects—the more people use a given type of money,
the more attractive it becomes to others.  ese
network e ects are anchored in a trusted institu-
tion—the central bank—that guarantees the stabil-
ity of the currency as well as the safety and nality
(settlement and irreversibility) of transactions.

September 2022 | FINANCE & DEVELOPMENT 11
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Crypto’s decentralized nature means that it relies
on incentives to anonymous validators to con rm
transactions, in the form of fees and rents.  is
causes congestion and prevents scalability. For
example, when the Ethereum network (a block-
chain widely used for DeFi applications) nears
its transaction limit, fees rise exponentially. As a
result, over the past two years, users have moved to
other blockchains, resulting in growing fragmen-
tation of the DeFi landscape (see Chart 1). s
inherent feature prevents widespread use (Boissay
and others 2022).
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Because of these aws, crypto is neither stable
nor e cient. It is a largely unregulated sector,
and its participants are not accountable to society.
Frequent fraud, theft, and scams have raised serious
concerns about market integrity.

Crypto has introduced us to the possibilities
of innovation. Yet its most useful elements must
be put on a sounder footing. By adopting new
technical capabilities but building on a core of
trust, central bank money can provide the foun-
dation for a rich and diverse monetary ecosystem
that is scalable and designed with the public
interest in mind.

The trees and the forest

Central banks are uniquely placed to provide this
core of trust, given the key roles they play in the
monetary system. First is their role as the issu-
ers of sovereign currency. Second is their duty
to provide the means for the ultimate nality of
payments. Central banks are also responsible for
the smooth functioning of payment systems and
for safeguarding their integrity through regulation
and supervision of private services.

If the monetary system is a tree, the central
bank is its solid trunk. e branches are banks
and other private providers competing to o er
services to households and businesses. Central
bank public goods will support innovative ser-
vices to back up the digital economy. e system
is rooted in settlement on the central bank’s
balance sheet.

Zooming out, we can see the global monetary
system as a healthy forest (see Chart 2). In the
trees’ canopies, the branches come together and
allow economic integration across borders.

How can this vision be achieved? It will take
new public infrastructure at the wholesale, retail,
and cross-border levels.

First, wholesale CBDCs—a superior represen-
tation of central bank money for use exclusively
by banks and other trusted institutions—can o er
new technical capabilities.  ese include the pro-
grammability, composability, and tokenization
previously mentioned. Wholesale CBDCs could
unlock signi cant innovation that bene ts end
users. For instance, the buyer and seller of a house
could agree up-front that the tokenized payment
and the tokenized title transfer must be simul-
taneous. In the background, wholesale CBDCs
would settle these transfers as a single transaction.



Making the grade

The future monetary system can improve both on today’s monetary system and crypto.

High-level goals for money

1. Safety and stability
2. Accountability

3. Efficiency

4. Indusion

5. User control over data
6. Integrity

7. Adaptability

8. Openness

Today's monetary Crypto universe
and payments system

Source: Bank for International Settlements.

Status: Policy goal broadly fulfilled

Future monetary
(todate) system (vision)

Not generally fulfilled

Hands-on work by central banks is showcasing this
and many other applications (see “Making Sense
of Crypto” in this issue of F&D).

Second, at the retail level, CBDCs have great
potential, together with their rst cousins, fast
payment systems. Retail CBDCs would work
as digital cash available to households and busi-
nesses, with services provided by private companies.
Central-bank-operated retail fast payment systems
are similar to retail CBDCs in that they provide
this common platform while ensuring that services
are fully connected. Both promise to lower payment
costs and enable nancial inclusion. Brazil’s Pix
system was adopted by two-thirds of Brazilian
adults in only one year. Merchants pay a fee of
just 0.2 percent of a transaction’s value on average,
one-tenth the cost of a credit card payment. Many
central banks are currently working on inclu-
sive designs for retail CBDCs to better serve the
unbanked (Carstens and Queen Maxima 2022).

In conclusion, at the global level, central banks
can link their wholesale CBDCs together to allow
banks and payment providers to carry out trans-
actions directly in central bank money of multiple
currencies.  is is made possible with so-called
permissioned distributed ledger technology—
restricted to trusted parties. Work by the Bank for
International Settlements Innovation Hub with
10 central banks shows that such arrangements

can deliver faster, cheaper, and more transparent
cross-border payments (Bech and others 2022).

is can help migrants pay less for their remit-
tances, allow greater cross-border e-commerce,
and support complex global value chains.

Digital technologies promise a bright future for
the monetary system. By embracing the core of
trust provided by central bank money, the private
sector can adopt the best new technologies to foster
arich and diverse monetary ecosystem. Above all,
users’ needs must be at the forefront of private
innovation, just as the public interest must be the
lodestar for central banks.

AGUSTIN CARSTENS is general manager of the Bank for
International Settlements, where JON FROST is head of
economics for the Americas and HYUN SONG SHIN is the
economic adviser and head of research.
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Central banks and regulators need to
takeadi erentiated approach to various
crypto innovations

Ravi Menon

entral banks and regulators cannota ord
to wait for clarity on how crypto-related
innovations will shape the future of
money and finance. These innova-
tions—including digital assets, cryptocurrencies,
stablecoins, and central bank digital currencies
(CBDCs)—are rapidly gathering momentum.
Some already pose risks that must be understood
and addressed. But they also present potential
bene ts worth harnessing. Central banks and
regulators around the world are developing frame-
works that seek to balance risks and opportunities
judiciously. e frameworks need to evolve con-
tinually, as technologies, business models, and
market practices change.

e Monetary Authority of Singapore (MAS),
Singapore’s central bank and integrated nan-
cial regulator, aims to develop an innovative and
responsible digital asset ecosystem. It has looked at
the various crypto innovations individually, taking
into account their speci ¢ risks and potential uses.

MAS actively promotes the innovative and respon-
sible use of digital assets.

A digital asset is anything of value whose own-
ership is represented in a digital or computerized
form. It could be a nancial asset, say a bond; a
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Making Sense of

CRYPTO

real asset, such as a work of art; or even something

intangible, like computing resources. e digital

asset ecosystem has three distinct features:

 Tokenization, which involves using software
programs to convert ownership rights over an
asset into a digital token that can be stored, sold,
or used as collateral.

« A distributed ledger, or blockchain, which is an
immutable computerized record of the ownership
and transfer of ownership of a token.

« Cryptography, which uses advanced encryption
techniques to ensure that transactions in these
tokens are secure.

e digital asset ecosystem o ers signi cant
economic potential. It can facilitate moree cient
transactions and unlock untapped economic value.

e most promising use cases of digital assets in

nancial services are in cross-border trade and
settlement, trade nance, and pre- and post-trade
capital market activities.

In cross-border payments and settlements, common
settlement networks using distributed ledger tech-
nologies are achieving reductions in settlement time
from two-to- three days to less than 10 minutes and
in transactions costs from 6 percent of transfer value
to less than 1 percent. In trade nance, common
ledgers that permit transactions to be traced have
achieved reductions in processing time for letters of
credit from ve to 10 days to less than 24 hours. In
capital markets, distributed ledgers are reducing the
time to clear and settle securities transactions from
two days to less than 30 minutes.

In Singapore, United Overseas Bank Ltd. has
piloted the issuance of a S$600 million digital bond



on Marketnode’s servicing platform that facilitates
a seamless work ow through smart contracts.
Smart contracts are computer programs embedded
in a distributed ledger that automatically execute
actions—for example, a coupon payout—when
pre-set conditions are met. Marketnode is a joint
venture between the Singapore Exchange and the
investment rm Temasek.

MAS itself has launched an initiative—called
Project Guardian—to explore digital asset appli-
cations in wholesale funding markets. Led by DBS
Bank, JP Morgan, and Marketnode, the rst pilot
involves creating a liquidity pool, comprising a
collection of tokenized bonds and deposits locked
in a series of smart contracts. e aim is to achieve
seamless secured borrowing and lending of these
tokenized bonds through the smart contracts.

e concept of tokenization to create digital
assets has potential beyond nance. First, it can
enable the monetization of any tangible or intan-
gible asset. Second, tokenization makes it easier to
fractionalize an asset (that is, split up the ownership
of the asset, much as ownership of a company is
split into shares of stock). ird, tokenization
makes it easier to trade the assets securely and

seamlessly without the need for intermediaries.
Assets that can be tokenized and traded include
works of art, real estate, commodities, even live-
stock. Not all tokenized assets make sense, but
those that do could help unlock hitherto untapped
economic value.

In Singapore, OCBC Bank has partnered with
the digital exchange MetaVerse Green Exchange to
develop green nancing products using tokenized
carbon credits. Tokenizing the carbon credits gen-
erated from green projects such as reforestation and
placing them on a distributed ledger helps ensure their
provenance and reduces the risk of double-counting
of credits. Companies can buy these credits with
con dence, to 0 set their carbon emissions.

A digital asset ecosystem will need a tokenized
medium of exchange to facilitate transactions.  ree
popular candidates are cryptocurrencies, stable-
coins, and central bank digital currencies (CBDCs).

REVOLUTION
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Private cryptocurrencies—of which Bitcoin is
probably the best known—fail as money. ey
perform poorly as a medium of exchange, as a store
of value, and as a unit of account. Many of the cryp-
tocurrencies that are widely traded today are really
utility tokens that represent a stake in blockchain
projects. But they have taken a life of their own
outside the blockchain. ey are actively traded
and heavily speculated on, with prices that are
divorced from any underlying economic value on
the blockchain. e extreme price volatility of
cryptocurrencies rules them out as a viable form
of tokenized currency or investment asset.

Because users of cryptocurrencies operate through
e-wallet addresses or pseudonyms, cryptocurrencies
have made it easier to conduct illicit transactions,
including money laundering. Cryptocurrencies
have also helped to fuel ransomware—one of the
fastest growing crimes in cyberspace.

MAS has consistently warned the public of the
hazards of trading in cryptocurrencies. It has also
made it harder for individuals to have access to cryp-
tocurrencies—employing such measures as banning
the advertisement or promotion of cryptocurrencies
to the general public. MAS plans to impose further
restrictions on retail access to cryptocurrencies.

MAS sees good potential in stablecoins, provided
they are well regulated and securely backed by
high quality reserves.

Stablecoins are tokens whose value is tied to another
asset—usually at currencies, such as the U.S. dollar.

ey seek to combine the bene ts of stability and
tokenization, thereby enabling them to be used as
payment instruments on distributed ledgers.

Stablecoins are beginning to nd acceptance
outside the crypto ecosystem. Some technology

rms have integrated popular stablecoins into
their payment services. Visa and Mastercard allow
transactions to be settled using USD Coin. s
can be a positive development if stablecoins can
make payments cheaper, faster, and safer. e
competitive challenge that stablecoins pose to
established players can also spur improvements
in traditional payments.

But to reap the bene ts of stablecoins, regu-
lators must ensure that they are indeed stable.
Being pegged to a at currency is not enough;
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their stability depends on the quality of the reserve
assets backing the coins. e recent meltdown of
the stablecoin TerraUSD demonstrates the need for
such quality backing. TerraUSD sought to achieve
stability by relying on algorithms to control its
supply through a complicated relationship with its
unbacked sister cryptocurrency, Luna, rather than
through secure asset backing.

National authorities recognize the potential of
stablecoins and are developing proposals to regu-
late their issuance and circulation. e focus has
been on governing the reserve assets that back the
peg—the liquidity, credit, and market risks of the
assets, the auditability of the reserves held, and the
ability to redeem stablecoins at par.

But stablecoins are not without potential risks.
Being collateralized by nancial assets means they
are more closely intertwined with the broader

nancial system than are unbacked cryptocurren-
cies. If faced with liquidity stresses, a stablecoin
issuer that holds nancial assets in reserve could
be forced into a re sale of those assets, which
could have repercussions for the nancial system.

While the risk of such contagion to the nancial
system is small at this point, appropriate regulatory
levers are being considered in case the risk becomes
signi cant. e Financial Stability Board (FSB)
and other international standard setting bodies
continue to update their guidance on this front.
MAS will soon issue proposals to regulate stable-
coins in Singapore.

A CBDC is a direct liability and payment instru-
ment of a central bank. Wholesale CBDCs are
restricted to use by nancial intermediaries and
are akin to the balances commercial banks now
place with a central bank. MAS sees a strong case
for wholesale CBDCs, especially in cross-border
payments and settlements.

Cross-border payments today are slow, expensive,
and opaque. Payments have to go through multiple
banks before they reach their nal destination.
Directly linking instant payment systems across
countries—such as between Singapore’s PayNow
and ailand’s PromptPay—achieves real-time
payments and at considerably lower cost. But
settlement is still not instant. e goal is to achieve
cheaper, instantaneous cross-border payments that
settle round-the-clock in real time.



Wholesale CBDCs on a distributed ledger have
the potential to achieve atomic settlement, or the
exchange of two linked assets in real-time. e
Bank for International Settlements Innovation
Hub has embarked on Project Dunbar to explore
acommon multi-CBDC platform to enable atomic
settlement across multiple countries. Itisa partner-
ship of the MAS, Reserve Bank of Australia, Bank
Negara Malaysia, and South African Reserve Bank.

e case for retail CBDCs— essentially digital cash
issued by a central bank to the general public—is
lessstrong. e unique attribute of a retail CBDC
relative to other regulated digital currencies (like
stablecoins or tokenized bank deposits) is that it
would be a liability of the central bank.

Interest in retail CBDCs has risen sharply in
recent years, with many central banks experiment-
ing with them.  ere are three commonly cited
arguments for retail CBDCs.

First, a retail CBDC would preserve direct access
to public money in a digital economy in which cash
has disappeared. Members of the public may feel
that they have a right to digital money that is always
stable and free of credit and liquidity risks—as they
do with cash today. Butthe di erences between the
liabilities of central banks and commercial banks are
generally of little practical concern to most individ-
uals. Aslong as people trust that their money is safe
and that central banks stand ready to backstop the
system during crises, direct access to public money
may not be necessary.

Second, there may be a case for direct public
provision of new digital money to act as a con-
straint on any monopoly power exercised in the
retail payment space by banks or e-wallet provid-
ers. But there are other ways of enabling greater
competition and ensuring that payments systems
meet the required standards:
 opening up retail payment systems to more par-

ticipants, including non-banks;

« capping interchange fees that merchants pay on
credit and debit sales;

« setting minimum standards for speed, access,
and interoperability (to enable payments across
di erent payment networks).

e use of regulations should, of course, be
weighed against the possibility that regulations could
discourage new entrants to the payments system.

ird, a retail CBDC could o er greater pri-
vacy and control over personal information and
transactions than provided by today’s electronic
payment system. But here too, enhancements to
regulations or legislation to protect users’ privacy
and ensure sound data governance are possible
alternatives to issuing retail CBDC:s.

MAS believes that the case for a retail CBDC
in Singapore is not compelling for now, given
well-functioning payment systems and broad nan-
cial inclusion. Retail electronic payment systems
are fast, e cient, and cost nothing, while a residual
amount of cash remains in circulation and is unlikely
to disappear. Nevertheless, MAS is building a tech-
nology infrastructure that would permit issuance of
retail CBDCs should conditions change.

It would be foolhardy to be too de nitive about how
these various innovations will pan out. Central
banks and regulators must continually monitor
trends and developments and adapt their polices
and strategies accordingly.

But it is not unreasonable to imagine a future in
which the digital asset ecosystem is a permanent
feature of the nancial landscape, co-existing with
today’s intermediary-based system. Traditional

at currencies will continue to dominate, but
securely backed private stablecoins and wholesale
CBDCs could be expected to play an important
role in cross-border payment and settlement. Retail
CBDCs may well emerge as a small component
of the monetary base—similar to the role played
by cash today.

RAVI MENON is managing director of the Monetary
Authority of Singapore.
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rypto assets have been around for more
than a decade, but it’s only now that
e orts to regulate them have moved to
the top of the policy agenda.  isis partly
because it’s only in the past few years that crypto
assets have moved from being niche products in
search of a purpose to having a more mainstream
presence as speculative investments, hedges against
weak currencies, and potential payment instruments.
e spectacular, if volatile, growth in the market
capitalization of crypto assets and their creep into
the regulated nancial system have led to increased
e orts to regulate them. So too has the expansion
of crypto’s many di erent products and o erings
and the evolving innovations that have facilitated
issuance and transactions. e failures of crypto
issuers, exchanges, and hedge funds—as well as
a recent slide in crypto valuations—have added
impetus to the push to regulate.

Applying existing regulatory frameworks to
crypto assets, or developing new ones, is challeng-
ing for several reasons. For a start, the crypto world
is evolving rapidly. Regulators are struggling to
acquire the talent and learn the skills to keep pace
given stretched resources and many other priorities.
Monitoring crypto markets isdi  cult because data
are patchy, and regulators nd it tricky to keep tabs
on thousands of actors who may not be subject to
typical disclosure or reporting requirements.

Playing catch-up
To complicate matters, the terminology used to
describe the many di erent activities, products,
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CRYPTO

The right rules could provide a safe space for innovation
Aditya Narain and Marina Moretti

and stakeholders is not globally harmonized. e
term “crypto asset” itself refers to a wide spectrum
of digital products that are privately issued using
similar technology (cryptography and often dis-
tributed ledgers) and that can be stored and traded
using primarily digital wallets and exchanges.

e actual or intended use of crypto assets can
attract at once the attention of multiple domestic
regulators—for banks, commodities, securities,
payments, among others—with fundamentally dif-
ferent frameworks and objectives. Some regulators
may prioritize consumer protection, others safety
and soundness or nancial integrity. And there
is a range of crypto actors—miners, validators,
protocol developers—that are not easily covered
by traditional nancial regulation.

Entities operating in nancial markets are typ-
ically authorized to undertake speci ed activities
under speci ed conditions and de ned scope.
But the associated governance, prudence, and

duciary responsibilities do not easily carry over
to participants, who may be hard to identify
because of the underlying technology or who
may sometimes play a casual or voluntary role in
the system. Regulation may also have to reckon
with the unwinding of con icting roles that have
become concentrated in some centralized entities,
such as crypto exchanges.

Finally, in addition to developing a framework
that can regulate both actors and activities in the
crypto ecosystem, national authorities may also
have to take a position on how the underlying tech-
nology used to create crypto assets stacks up against

IMAGE: ROGER BROWN/ PEXELS



other public policy objectives—as is the case with
the enormous energy intensity of “mining” certain
types of crypto assets.

In essence, crypto assets are merely codes that
are stored and accessed electronically. ey may or
may not be backed by physical or nancial collat-
eral.  eir value may or may not be stabilized by
being pegged to the value of at currencies or other
prices or items of value. In particular, the electronic
life cycle of crypto assets ampli es the full range
of technology-related risks that regulators are still
working hard to incorporate into mainstream reg-
ulations.  ese include predominantly cyber and
operational risks, which have already come to the
fore through several high-pro le losses from hacking
or accidental loss of control, access, or records.

Some of these might have been lesser concerns
if the crypto asset system had remained closed.
But this is no longer the case. Many functions in
the nancial system, such as providing leverage
and liquidity, lending, and storing value, are now
emulated in the crypto world. Mainstream players
are competing for funding and clamoring for a
piece of the action. s is all leading to greater
calls for the “same activity, same risk, same rule”
principle to be applied, with the necessary changes,
to the crypto world—piling pressure on regulators
to act. It is posing another conundrum for public
policy, too. How closely can the two systems be
integrated before there is a call for the same central
bank facilities and safety nets in the crypto world?

Contrasting national approaches
It's not that national authorities or international
regulatory bodies have been inactive—in fact, a
lot has been done. Some countries (such as Japan
and Switzerland) have amended or introduced new
legislation covering crypto assets and their service
providers, while others (including the European
Union, United Arab Emirates, United Kingdom,
and United States) are at the drafting stage. But
national authorities have, on the whole, taken
very di erent approaches to regulatory policy for
crypto assets.

At one extreme, authorities have prohibited the
issuance or holding of crypto assets by residents
or the ability to transact in them or use them for
certain purposes, such as payments. At the other
extreme, some countries have been much more
welcoming and even sought to woo companies
to develop markets in these assets. e resulting

THE MONEY REVOLUTION

fragmented global response neither assures a level
playing eld nor guards against a race to the bottom
as crypto actors migrate to the friendliest juris-
dictions with the least regulatory rigor—while
remaining accessible to anyone with internet access.

e international regulatory community has
not been sitting idle either. In the early years, the
major concern was preserving nancial integrity
by minimizing the use of crypto assets to facilitate
money laundering and other illegal transactions.

e Financial Action Task Force moved quickly
to provide a global framework for all virtual asset
service providers. e International Organization
of Securities Commissions (IOSCO) also issued
regulatory guidance on crypto exchanges. But it
was the announcement of Libra, touted as a “global
stablecoin,” that grabbed the world’s attention and
added a greater impetus to these e orts.

e Financial Stability Board began monitoring
crypto asset markets; released a set of principles
to guide the regulatory treatment of global sta-
blecoins; and is now developing guidance for the
broader range of crypto assets, including unbacked
crypto assets. Other standard-setters are following
suit, with work on the application of principles for

nancial market infrastructures to systemically
important stablecoin arrangements (Committee
on Payments and Market Infrastructures and
10SCO) and on the prudential treatment of banks’
exposures to crypto assets (Basel Committee on
Banking Supervision).

e regulatory fabric is being woven, and a pat-
tern is expected to emerge. But the worry is that the
longer this takes, the more national authorities will
get locked into di ering regulatory frameworks.

is is why the IMF is calling for a global response
that is (1) coordinated, so it can Il the regulatory
gaps that arise from inherently cross-sector and
cross-border issuance and ensure a level playing
eld; (2) consistent, so it aligns with mainstream
regulatory approaches across the activity and risk
spectrum; and (3) comprehensive, so it covers all
actors and all aspects of the crypto ecosystem.

A global regulatory framework will bring order to
the markets, help instill consumer con dence, lay
out the limits of what is permissible, and provide
a safe space for useful innovation to continue. [

ADITYA NARAIN is deputy director and MARINA MORETTI
is assistant director of the IMF's Monetary and Capital
Markets Department.
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New tokens and platforms may transform cross-border
payments—and potentially much more

Tobias Adrian and Tommaso Mancini-Gri oli
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e have all felt the frustration of sending money
abroad. It takes time. It's expensive. It's cumbersome.
And to some of us, it's embarrassing—because our
friends who know we're economists always ask us
what is going on behind the scenes, and the truth
is we don't really know. It’s messy.

But we redeem ourselves by talking about what
the future may hold.  at, people always nd inter-
esting, especially if the future promises to o er
cheaper and more immediate and convenient ways
to pay. Here is what we envisage: platformso eringa
marketplace where digital money can be exchanged
and sent internationally.

As with all good stories, it helps to start at the
beginning. Once upon a time, there was money.
What is money? It's essentially an IOU—a promise to
pay—made by one party, like a bank, to another, like
the holder of a savings or checking account. We lend
funds to our bank, which in return o ers us a means
to buy goods and services. Modern money is credit.

As money is credit, its value lies in trust. We
trust our bank to hold good-quality assets, and our
bank trusts us not to engage in money laundering
and terrorism nancing. Trust is a two-way street.
Without trust, money is no longer a good store of
value or a means of payment. In exchange for a good
that we sell, we accept only the money we trust.

at is, money circulates only within an established
network of trust.

Enter central banks

So if Joe and Sally are customers of the same bank,
Joe should readily accept Sally’s money—both trust
the same issuer and are trusted by it. But what if they
bank with di erent institutions, albeit in the same
country? Joe (or his bank) does not necessarily know
or trust Sally’s bank. And yet transactions from one
bank to the other are common. We take these for
granted, but in fact the invisible mechanisms that
make them possible were developed and re ned
over centuries.

To cut the story short, the trick boils down to
banks trusting not each other, but the central bank.
Joe’s bank does not receive or hold money from Sally’s
bank. It receives perfectly safe—and trusted—special
central bank money called “reserves” from Sally’s
bank.  ose reserves—accounts that banks hold at
the central bank—and the network over which they
are traded are two essential public goods provided by
central banks behind the scenes. Central banks serve
as the bridges between trust networks. And these
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bridges allow money that Joe trusts on the one hand,
and that Sally trusts on the other, to be exchanged.

Across borders, bridges between trust networks
are much harder to establish.  ere is no commonly
trusted asset or network to settle transactions. To
make things worse, information is scarcer across
borders and legal recourse more di cult. So the
costs of establishing trust are higher.

And yet cross-border transactions do happen,
albeit with the drawbacks we routinely face. Again,
there’s a trick, courtesy of specialized commercial
banks called correspondent banks.

Imagine Sally and Joe live in di erent countries,
and Sally wants to send money to Joe. Sally’s bank
contacts Joe’s bank through a messaging network
and asks it to credit Joe’s account. Joe’s bank initially
protests, as it doesn't receive any funds in return. But
Sally’sbank o ersan 10U, suggesting that next time
Joe’s bank needs to send a payment abroad, Sally’s
bank will reciprocate. It’s give and take. So Joe’s
bank agrees to extend credit to Sally’s bank (accept
the 10OU) and in turn to credit Joe’s account. It’s
this handshake between banks that know each other
well—that trust each other—that stands behind
today’s cross-border transactions.

But banks are not willing to shake many hands.
Establishing and monitoring trust is costly, as is
dealing with the risks inherent in extending bilateral
credit to another bank. Few banks can cover these
costs and still generate pro ts. So only a hand-
ful of very large institutions with strong bilateral
relationships control the correspondent banking
market. It’s no surprise our payments are costly,
slow, and opaque.

A radical transformation

ings could change as money becomes tokenized;
that is, accessible to anyone with the right private
key and transferable to anyone with access to the
same network. Examples of tokenized money include
so-called stablecoins, such as USD Coin, and cen-
tral bank digital currency (CBDC), which some
countries, such as e Bahamas and Nigeria, have
already launched and an increasing number are
actively evaluating.

Tokenized money introduces a radical transfor-
mation that breaks down the need for two-way
trusted relationships. Anyone can hold a token,
even without having a direct relationship with the
issuer. Joe can send Sally tokens he holds in his
wallet, as long as Sally’s wallet is compatible. e



issuer of Joe’s tokens may not know anything about
Sally—though her wallet will.

is transformation greatly enhances the e -
ciency of correspondent banking. How? First, risks
are lower. Joe’s bank does not have to extend unse-
cured credit—which isn't backed by any asset—to
Sally’s bank to process a payment. It will receive a
tokenized deposit in Sally’s bank—a concrete form
of money—that can be sold onward or potentially
even redeemed for hard assets such as government
bonds. e need for trust dissipates.

Second, Joe’s bank will hold a liquid asset that it
can sell, trade, or hedge more easily than an unse-
cured IOU. And third, correspondent banking can
be made more competitive, which should improve
the quality of service—including speed—and reduce
fees. Sally’s bank does not have to deal exclusively
with the correspondents it happens to trust. Any
bank or nancial institution with a compatible wallet
can receive Sally’s payment and issue a payment to
Joe’s bank. Handshakes are no longer limited to
close friends.

A digital platform

But handshakes do need to be coordinated. And
that’s where the platform comesin. e platform will
broadcast Sally’s payment order, collect participants’
bids for correspondent banking services, and ensure
payments are made in a timely fashion.

Akey question is, Which assets will be traded on
the platform? Tokenized bank deposits, as in the
previous example, are one option. Another is CBDC.
In that case, Sally’s bank would rst exchange its
reserves for CBDC, then transfer it to a willing cor-
respondent through the platform. e advantage is
that more correspondents may be willing to engage,
because holding CBDC is less risky, in most cases,
than holding the liability of a foreign private com-
pany. And from a social perspective, settlement in
a safe and liquid asset such as CBDC is preferable
because it will give rise to fewer disputes down the
line. But other digital assets, such as well-regulated
stablecoins, could also be exchanged on the plat-
form. e real requirement is that a wide body of
counterparties trust the asset—not necessarily each
other—to be stable.

e platform idea goes further. Instead of merely
orchestrating payments (o ering clearing services, in
the jargon), the platform could provide settlement
services—the handshakes that move money from
one owner to another. In the earlier example, the
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handshake was between two correspondent banks.
But there is an alternative: the platform could take
in money such as CBDC from Sally’s bank, hold it
in an escrow account, and issue a token against it for
settlement on the platform to Joe’s bank. In essence,
the platform would bring each participating institu-
tion’s money onto a single ledger.  ink of that as
taking indi erent monies, putting them in a basket
everyone recognizes, and seamlessly exchanging those
baskets between participants and across borders.

Doing so could be extremely powerful. e plat-
form’s ledger could be leveraged to write so-called
smart contracts, which are essentially program-
mable transactions. For instance, a payment could
be made only when another is received. Or rms
could automatically hedge foreign exchange risks of
transactions or pledge a future incoming payment in
a nancial contract. More is also possible. Auctions
could be designed to encourage the exchange of
currencies that typically are shunned, thus expensive,
in cross-border payments.

e possibilities are in nite. And that is precisely
the point—the private sector would be able to extend
the uses of the platform by writing smart contracts.
It would do so by leveraging two key public goods:
a common settlement platform and a common
programming language to write sSmart contracts that
are compatible with one another. So the platform
would emerge as a tight public-private partnership.

e challenge will be to nd the right governance
arrangements and to mobilize a su cient number
of central banks to pull thiso . e IMF, with its
near universal membership, is a good place to start
exploring these prospects.

We will soon publish two papers on these topics
with coauthors Dong He and Federico Grinberg of
the IMF; Rod Garratt of the University of California,
Santa Barbara; and Robert Townsend and Nicolas
Xuan-Yi Zhang of the Massachusetts Institute of
Technology. e paperswill lay out an initial blueprint
for such platforms in the hope of stimulating further
discussion on these important topics, which are likely
to shape the future of cross-border payments. Much
remains to be explored, debated, and eventually done.

e e ortis certainly worth it, if anything to avoid
embarrassing questions about what happens today
behind the cloak of bilateral handshakes.

TOBIAS ADRIAN is director of the IMF's Monetary and Capital
Markets Department, where TOMMASO MANCINI GRIFFOLI
is division chief.
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ith in ation rising to levels unseen
in decades, households across the
world are asking themselves how
much more they can expect to pay
for gasoline, groceries, and other necessities.  eir
answers may help them make important personal
nancial decisions. Should they go ahead and buy that
new refrigerator, rather than wait until later and risk
seeing the price go up? Should they ask their boss for
a raise to make up for the loss of purchasing power?
e answers won't a ect just individual house-
holds but the economy asawhole. e reason: cen-
tral bankers and academic economists view in ation
partly as a self-ful 1ling prophecy. If consumers
believe prices will rise at a faster pace, they may
behave in ways—buying a refrigerator or asking for
araise—that will fuel more in ation. More money
chasinga xed number of refrigerators will drive up
their price, and more people asking for a raise will
prompt employers to mark up the prices of goods or
services they sell to make up for higher labor costs.
Federal Reserve Chairman Jerome Powell expressed
that concern at a recent press conference, when he
announced a half-point increase in the Fed’s key
interest rate: “We can’t allow a wage-price spiral
to happen,” he said. “And we can't allow in ation
expectations to become unanchored. It’s just some-
thing that we can't allow to happen.”
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Powell’s statement explains why policymakers care-
fully monitor households’and rms’in ation expec-
tations, measured through regular surveys, at di erent
time horizons. In particular, increased forecasts for
in ation in three to ve years signal that expecta-
tions are becoming unmoored and that an interest
rate increase may be needed to keep in ation under
control. s also explains why central banks try to
shape the public’s expectations of future develop-
ments by explaining their current and future policies.
Indeed, the success of policymakers’ actions crucially
relies on their ability to convey the intended e ect to
households and steer their expectations accordingly.

All this raises an important question for academics
and policymakers alike: How well do we understand
households’ expectations? Over the past decade, a



large body of behavioral economics research has dug
deep into this question. e main ndings are that
households hold very disparate views on in ation
and tend to perceive it as higher and more persistent
than it usually is. Consumers also tend to disagree
on the outlook for in ation more than experts do,
they change their view less often, and they often rely
on afew key products they consume regularly—such
as co ee and gasoline—to extrapolate changes in
the overall cost of living. Furthermore, individual
expectations are strongly correlated with demographic
characteristics including sex, age, education, and
political orientation. For instance, women and people
with less education or lower incomes tend to expect
higher in ation. Finally, past experiences—such as
living through the Great Depression or the 1970s
Organization of the Petroleum Exporting Countries
(OPEC) oil embargo, which drove in ation sharply
higher, can strongly shape people’s perceptions of
in ation for the rest of their lives (Malmendier
and Nagel 2016; Weber and others, forthcoming;
D’Acunto, Malmendier, and Weber, forthcoming).

While these results characterize the richness and
complexity of households’ expectations, they do not
quite break down how those expectations are formed.
When nonexperts read news about monetary and

scal policy or economic events, how do they factor
that information into their expectations forin ation
and other key indicators? Is it safe to assume, for
e ective policymaking and for theoretical models,
that laypeople form expectations in the same way

as experts? Knowing the answers to these questions
would help policymakers better guide consumers’
expectations regarding the e ects of their actions.

In a recent paper, my coauthors and | set out to
search for answers (Andre and others 2022). We
conducted surveys to measure people’s beliefs about
thee ects of economic shocks on unemployment and
in ation. From 2019 to 2021, we collected answers
from samples of 6,500 US households broadly repre-
sentative of the population. Separately, over the same
period, we surveyed 1,500 experts, including sta at
central banks and international nancial institutions,
professors and PhD students, and nancial sector
economists. For the samples of the survey collected
during the COVID-19 pandemic, we adjusted the
questionnaire to ensure that the respondents’ expec-
tations referred to how the economy functions in
“normal times” rather than during the exceptional
circumstances of the pandemic.

Hypothetical shocks

We used the survey to shed light on how people
think about the way the economy works—or in the
language of economists, their “subjective models.”
We asked respondents to consider four hypothetical
shocks to the US economy: a sharp increase in crude
oil prices as a result of falling world supply, a rise in
income taxes, a federal government spending increase,
and a rise in the Federal Reserve’s target interest
rate.  ese shocks are widely studied in macroeco-
nomics but are also conceptually understandable by
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nonexperts. To make sure that all the respondents
based their answers on the same information, we
provided current gures for the rates of in ation and
unemployment and asked them to give their forecasts
for the two variables over the following year. We then
provided news about one of the four hypothetical
shocks and asked them to make new predictions for
in ation and unemployment.
eir responses showed that beliefs about the
e ects of economic shocks were widely dispersed,
with large di erences within our samples of house-
holds and experts and between the two groups. In
some cases, households and experts even disagreed
on whether a particular shock had a positive or
negative impact on in ation and unemployment.
Most strikingly, households on average believed
that arise in the central bank’s policy interest rate
and a rise in income taxes would increase in ation,
contrary to predictions of a decrease by experts and
many textbook models (Chart 1).
In the second part of the survey, we investigated
the origins of disagreement between experts and

Chart 1

Divergent views

Households’ predictions for the economy often differ from those of experts.
(average forecasts for the impact of macroeconomic shocks on inflation and the unemployment rate)
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Source: Andre and others (2022).

Note: The figure displays the average forecasts of the effects of macroeconomic
shocks on the inflation rate (i) and the unemployment rate (u). Error bars represent 95
percent confidence intervals, using robust standard errors. pp = percentage point.
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households and within the two groups. Part of the
disagreement seems to arise because respondents
think the shocks work through di erent transmission
channels—in particular, demand- versus supply-side
mechanisms. Using a set of multiple-choice ques-
tions and open text boxes, we asked respondents to
describe what they were thinking when they made
their predictions. We found that these associations
explained a substantial part of the di erences in
forecasts. Unsurprisingly, experts were most likely to
rely on their technical knowledge, using frameworks
taken from their everyday toolkits and often making
direct reference to theoretical models or empirical
studies. By contrast, households drew on a broader
range of approaches in making their predictions.

ey were more likely to rely on personal experi-
ences, be in uenced by political views, or simply
guess how a given shock mighta ect the economy.

Moreover, when households think of speci ¢ shock
propagation mechanisms, they often come up with
very di erent channels than experts. s in turn
partly explains why their predictions for some shocks
di ersomarkedly from those of experts. For instance,
households more often thought about the impact
of higher interest rates on  rms’ costs of borrowing
capital, which are passed on to consumers via higher
prices. On the other hand, experts mostly considered
the canonical demand-side channel, which predicts
a decline in in ation in response to higher interest
rates as consumers spend less and save more (Chart 2).

Contextual cues
Are these results bad news for central bankers? If
the general public interprets an interest rate hike
as a harbinger of higher in ation, might central
banks nd it more di cult to succeed at keeping
in ation at bay? One nal result from our exer-
cise points to e ective communication of policy
actions as a solution. Contextual cues can shape
which propagation channels individuals think of
and thereby which forecasts they make. We saw
that households that were prompted to think about
demand-side channels before making their forecasts
were more likely to predict an e ect of monetary
policy shocks in line with that of experts.
Encouragingly, while central bankers have long
been aware of the power of their carefully crafted



statements to guide market expectations, it seems they
are now focusing more on making their communi-
cation accessible to a wider audience. For instance,
Gardtand others (2021) show that, as part of a broader
strategy to expand the reach of their message, in recent
years the European Central Bank has builta presence
across social media platforms and has used simpler
language in speeches and monetary policy statements.

e results of our study also provide some empir-
ical guidance in a di erent but related direction.
Canonical macroeconomic models crucially hinge
on the assumption of “rational expectations,”
according to which households base their individ-
ual decisions—on how much to save, consume,
and work—on expectations about the uncertain
future state of the economy.  ese expectations in
turn are consistent with the way the economy even-
tually evolves. e assumption does not mean that
households have perfect knowledge of the future.
But it does imply that if households see the central
bank raising interest rates unexpectedly, and they
believe this will lower in ation, their subsequent
actions will ultimately lead to a decline inin ation.
While this approach to modeling expectations has
often been criticized as too strict or unrealistic,
deciding the appropriate way to depart from it is not
straightforward. To be meaningful, any departure
from this pillar of modern macroeconomics must
realistically re ect how households actually form
expectations. Our study thus provides a preliminary
direction for macroeconomic models to incorporate
behavioral aspects of households’ expectations that
are grounded in empirical evidence.

Agrowing research e ort—spearheaded by prom-
inent academics in the eld—aims to use insights
from behavioral economics to embed behavioral
features of the way households form expectations
in macroeconomic models and depart from clas-
sic rational expectations assumptions. is eld,
known as behavioral macroeconomics, is expand-
ing fast but faces some signi cant challenges. It is
math-intensive, which may limit its immediate use in
everyday policy work. Moreover, it relies crucially on
empirical evidence of how households reason about
the macroeconomy and form expectations, which
behavioral economists can solidly build only through
numerous and careful studies. However, it has the

Chart 2

Changing channels

Households and experts see shocks working in different ways.
(thoughts about the channels through which a Federal Reserve rate increase affects the economy)
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Source: Andre and others (2022).

Note: This figure shows which propagation channels are on respondents’ minds when
they make their predictions. Respondents can select the channels from a list. Error bars
display 95 percent confidence intervals.

potential to fundamentally shape both theoretical
macroeconomics and real-world policymaking in the
years to come, and it will most likely ndakey role
for communicationinin uencing expectations. [

CARLO PIZZINELLI is an economist in the Research
Department of the IMF.
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OF FERTILITY

People and economies will prosper if policymakers help women combine career and family
Matthias Doepke, Anne Hannusch, Fabian Kindermann, and Michéle Tertilt

ertility in high-income countries has been
declining for a hundred years, with few excep-
tions, and in many areas, it is now extraor-
dinarily low. In Germany, Italy, Japan, and
Spain fertility has been well below 1.5 for more
than two decades—lower than the average of just
over two children per woman needed to maintain
astable population size.  is means that each new
generation is less than three-quarters the size of
the preceding one. Such ultralow fertility makes
for a rapidly rising older population and poses
challenges for governments, economies, and the
sustainability of social security systems.
Substantial economic research on individual fer-
tility decisions has naturally focused on the perva-
sive trends associated with this demographic tran-
sition—primarily negative relationships between
fertility and income and between female labor
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force participation and income. Economists have
proposed two main explanations.

e rstisknown as the quantity-quality trade-o .
It suggests that as parents get richer, they invest more
in the “quality” (for example, education) of their
children. isinvestment is costly, so parents choose
to have fewer children as incomes rise. Historically
fertility and GDP per capita are strongly negatively
related, both across countries and over time.

The second explanation acknowledges how
time-consuming it is to raise children. As wages
increase, devoting time to childcare—time that could
otherwise be spent working—becomes more costly
for parents, and especially for mothers. e result is
a decline in fertility and greater female labor force
participation.  ere is in fact historically a strong
negative association between female labor force par-
ticipation and fertility over time and across countries.



e data show that these relationships are no
longer universally true. Despite a continued neg-
ative income-fertility relationship in low-income
countries (in particular in sub-Saharan Africa),
it has largely disappeared both within and across
high-income countries. e same is true for the
relationship between fertility and female labor
force participation. In a recent survey (Doepke
and others 2022) and a VoxEU column (June 11,
2022), we outline these new empirical regularities
and discuss the key factors that explain fertility
outcomes in recent decades.

For a long time, high per capita income in a
country reliably indicated low fertility. In 1980,
fertility was still well above two children per woman
in poorer countries, such as Portugal and Spain, but
just 20 years later, fertility in the same set of coun-
tries had changed substantially (Chart 1). In fact, in
2000 the United States, the second-richest country
in the sample, exhibited the highest fertility rate.

e fertility pattern across families in high-income
countries (such as France, Germany, and the United
States) has changed as well. Historically, the relation-
ship between female education and fertility is clearly
negative, consistent with higher wages increasing the
opportunity cost of raising children. Yet this nega-
tive relationship is weaker for US women of recent
birth cohorts (Chart 2). Although highly educated
women with more than 16 years of schooling had
the lowest fertility rate in 1980, this no longer held
true in 2019 (see also Hazan and Zoabi 2015).

e recent empirical regularities point to fertility
behavior in high-income countries today that is
driven by factors not immediately captured by
the quantity-quality trade-0 nor the opportunity
cost of time. Researchers across disciplines had to
contemplate alternative mechanisms responsible
for within- and across-country fertility patterns in
high-income countries (see Rindfuss and Brewster
1996 and Ahn and Mira 2002 for early contribu-
tions). A common theme has emerged from this
broad scholarly discussion: the compatibility of
women’s careers and families.

ere has been a fundamental economic trans-
formation: in many high-income countries women
now participate in the labor force for much of their
lives. e earlier pattern of a woman entering the
labor market but dropping out following marriage

and children is now the exception rather than the
norm. Most women today want the option of both
a ful ling career and a family. From a historical
perspective, we can interpret this shift as a con-
vergence of women’s and men’s overall life plans
after a long period of sharply divided gender roles.

Chart 1
Births and economic growth

changed dramatically.

In just 20 years, the relationship between per capita income and fertility rates

(total fertility rate [births per woman] and GDP per capita in selected OECD countries)

Source: Doepke and others (2022).
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Chart 2
Education and fertility

fertility rate in 1980, but by 2019 this no longer held true.
(normalized hybrid fertility rate, births per woman)
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While the shift in women’s career plans is shared
across high-income countries, there is still substan-
tial variation in how compatible women’s careers
and families really are. Four factors explain the
variation in career-family compatibility across
countries: family policies, cooperative fathers,
favorable social norms, and exible labor markets.

A key determinant of career-family compatibility
is women’s access to a ordable alternatives to the
time devoted to caring for children, time historically
provided exclusively by mothers. In some countries,
such as the United States, these alternatives are
largely organized in private markets, while many
European countries o er publicly provided child-
care. Cheap and easily available childcare frees up
women’s time and allows them to combine moth-
erhood with a career, which ultimately increases
fertility. In countries such as Sweden and Denmark,
where public childcare is widely available for children
of all ages, female employment and fertility rates
today are higher than in countries where child-
care is sparse. Not surprisingly, these countries also
spend a larger fraction of their GDP on public early
childhood education. Other policies that in uence
career-family compatibility include parental leave
policies, tax policies, and the length of the school day.

Fathers can of course care for children as well.
Although historically fathers have spent little time
caring for children, the data show an increase in
recent decades. e division of childcare between
parents has important implications for fertility when
parents contemplate the decision to have children.
Doepke and Kindermann (2019) show that in coun-
tries where fathers engage more in childcare and
housework, fertility is higher than where such labor
falls disproportionately on women. Japan, where
men share little in caring for children, bears this
out; fertility there continues to be ultralow.

A third in uence on modern fertility deci-
sions is social norms regarding a mother’s role at
home and in the workplace. Low fertility can be
a result of traditional social norms. For example,
the characterization of a full-time working mother
as a Rabenmutter (bad mother) is still common
in Germany and imposes an implicit penalty on
mothers who aspire to both family and career.
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Finally, labor market conditions also a ect
career-family compatibility. In Spain, for example,
a country with a two-tier labor market where jobs
are often either temporary or for a lifetime, women
tend to postpone childbearing in hopes of landing
a stable job rst. Such labor market conditions
naturally dampen fertility. More generally, when
unemployment is high, temporary jobs are common
and permanent jobs are hard to obtain—even taking
temporary leave to start a family can have long-term
repercussions for women’s labor market prospects.
Fertility rates may consequently be lower than in a
setting where secure, long-term jobs are easy to  nd.

For policymakers concerned about ultralow fertility,
the new economics of fertility does not o er easy,
immediate solutions. Factors such as social norms and
overall labor market conditions change only slowly
over time, and even potentially productive policy
interventions are likely to yield only gradual e ects.
Yet the clear cross-country association of fertility rates
with measures of family-career compatibility shows that
ultralow fertility and the corresponding scal burden
are not inescapable, butare ection of a society’s poli-
cies, institutions, and norms. Policymakers should take
note and take a career-family perspective. Investing in
gender equality—and especially the labor market pros-
pects of potential mothers—may be cumbersome in
the short run, but the medium- and long-term bene ts
will be sizable, for both the economy and society.

MATTHIAS DOEPKE is a professor of economics at
Northwestern University. ANNE HANNUSCH is an assistant
professor of economics at the University of Mannheim.
FABIAN KINDERMANN is a professor of economics at the
University of Regensburg. MICHELE TERTILT is a professor
of economics at the University of Mannheim.
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Governance,
Assistance, and
Interference

THE GUARDIANS OF THE GLOBAL ECONOMY may be
established xtures today, but their roots in Allied
supply management during World War | were
once controversial.

at’s the starting point for Jamie Martin’s com-
prehensive history of the formation of international

nancial institutions, which opens at the close of
the Great War, a quarter century before Bretton
Woods. His book is a deeply researched contextu-
alization of what led to the 1944 New Hampshire
conclave that birthed the IMF and World Bank.

Martin, an assistant professor of history and
social studies at Harvard, is critical, but global
economic governance supporters and detractors
can learn from his tracing of predecessors like the
League of Nations and Bank for International
Settlements (BIS), created amid war and depression.

He begins with wartime supply councils, and
the questions they raised about autonomy for
governments. e London-based Nitrate of Soda
Executive, for example, was a body led by a British
merchant and sta ed by government representatives
of European allies and the United States. It was
formed to dominate buying of a key ingredient of
explosives and fertilizer from neutral Chile, the
world’s main supplier.

e League of Nations Economic and Financial
Organization, prohibited from interfering in
member nations’ domestic a airs, gained the
ability to do so in the 1920s with new types of
conditional lending, Martin writes, detailing the
resulting resistance from Albania to Austria. As the
global Depression loomed, the creation of the BIS
fueled dispute over sovereignty itself, and whether
governments or supposedly apolitical nancial
bodies should control monetary policy.

A thorough account of what are, ultimately,
bureaucracies could be tedious, but Martin isn't.
Instead, he brings alive forgotten gures who
shaped our world—and links future IMF chief
(1956-63) Per Jacobsson and top economist Jacques
Polak to their earlier work at the League.

One fascinating chapter revolves around tin,
mined mainly in British colonies such as Malaya
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for everything from arms to autos. Martin illumi-
nates production and trade controls as “the nal
interwar innovation in economic governance,”
regulating tin markets in colonies and countries.

e arrangement, a precursor to the Organization
of the Petroleum Exporting Countries, endured
until 1985.

e nal chapter frames the IMF origins as part
of the reversal of global apex power. Washington’s
Lend-Lease Act provides London with warships in
exchange for eased “imperial preference” in trade
across territories—and even wheat production
controls—while the international monetary insti-
tution proposed by John Maynard Keynes ends up
more like the vision of his overshadowed American
counterpart Harry Dexter White.

Martin emphasizes unequal sovereignty, which
suggests that tweaks to existing bodies like the
IMF and World Bank “may be insu cient to
produce a more stable reconciliation of global
governance and democratic politics,” and that
“ambitious thinking” can supersede 20th century
institutions and imperial legacies. His answer may
be a future book, as it isn’t revealed.

“Governing the world economy needs to be
dramatically rethought if it is to be made fully
compatible, for the rst time, with real economic
self-determination and democratic self-governance,”
Martin concludes, “and for all states, regardless of
their histories of sovereignty and imagined stand-
ings in a hierarchical global order.” [

JEFF KEARNS is on the staff of Finance & Development.
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Making Progress

THE LONG MARCH of progress is marked by revo-
lutions, struggles, economic crises, liberations,
injustices, and regressions—the “turning points
where social con icts are crystalized and power
relationships are rede ned,” explains  omas
Piketty in his surprisingly optimistic account of
human progress toward equality. Building on his
previous works and drawing on the sweeping his-
torical record, Piketty brings his larger argument
about the origins of inequality and the political,
social, and institutional contexts of its evolution
into sharp relief. He shows that human societies
have moved toward measurable improvements in
the quality of life and fairer distribution of income
and assets, but that it will take novel solutions to
address today’s inequities.

EQUALITY

Thomas Piketty

A Brief History of Equality
Translated by Steven Rendall
Belknap Press, Cambridge, MA, 2022
274pp., $27.95
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e two world wars and the dislocation of the
Great Depression are the backdrop of Piketty’s
“great redistribution”—the dramatically reduced
income and wealth inequalities across much of the
Western world between 1914 and 1980, thanks to
the rise of the welfare state and progressive taxation
of income and wealth. e welfare state boosted
equality of access to education and health care,
transportation, old-age pensions, and insurance
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in the face of economic shocks—expenditures
that disproportionately bene ted lower- and
middle-class people.

is “leap forward” was made possible by
unprecedented revenue mobilization:; from less
than 10 percent of national income in 1910 to
between 30 and 40 percent by the century’s middle
decades. Progressive taxation lowered the massive
concentration of wealth and economic power at
the top, leveling both pre- and posttax inequalities
and garnering collective acceptance for the new
social and scal contract.

Piketty calls this an “anthropological revolu-
tion,” occurring as it did during the gradual ero-
sion of exclusive control by the dominant political
classes. Universal su rage and electoral competition,
spurred by an independent press and the labor union
movement, he notes, were instrumental in ensuring
majoritarian prosperity. In addition, the liquidation
of colonial assets and cancellation of public debts
accumulated during the interwar periods freed up
resources for reconstruction and redistribution.

e sharply rising concentration of incomes
and wealth since the 1980s and persistence of
inequity in all its forms speak to the urgency of
the need for transformation. Piketty questions
the centrality of growth to economic prosperity,
arguing that nancial liberalization, deregulation,
and loopholes in the international tax system have
favored the largest fortunes to the detriment of
others, including in the global South. e result
is a system where political power and economic
resources have increasingly coalesced.

His proposed solutions include a return to
greater scal progressivity: signi cantly steeper
income tax rates on high earners, a global wealth
tax on the well-o , basic income programs, and
cancellation of debts. Progress would be marked
by publicly nanced elections, worker involve-
ment in the management of large enterprises, a
welfare state that extends beyond national borders,
and revision of global treaties to address climate
change and the unequal distribution of wealth.
Past experience, Piketty notes, o ers hope that
such “a profound transformation of the world
economic system” is possible. [

ERA DABLA-NORRIS, assistant director, IMF Asia and
Pacific Department



Leading the Way

CHINA’S DRAMATIC GROWTH and its implications
for the world economy have fueled new books at a
pace commensurate with the subject. A recent wave
includes an important book by C. Fred Bergsten,
founder of the Peterson Institute for International
Economics and an established Washington elder,
on global economics.

Bergsten focuses on what China’s growing role
in the international economy means for US lead-
ership in the post-World War I global economic
order, whose pillars are cooperative international
institutions (including the IMF), avoidance of
beggar-thy-neighbor policies, and reliance on mar-
kets and the rule of law.

Bergsten argues that the United States inevita-
bly will have to share global economic leadership
with China. He rejects as fanciful such notions
as “containing” China or persuading China to
adopt Western views. e relevant question is
which shape a sharing of leadership may take.
Bergsten proposes an approach he calls “conditional
competitive collaboration,” comprising collabora-
tive US-China leadership on key global economic
issues, conditional on each country’s ful lling its
obligations in the international economic system.

e countries should consult closely on systemic
matters involving global public goods (such as
climate change), be exible about the balance of
leadership on speci c¢ issues (with China having
greater sway on development nance, for example,
and the United States on international nancial
and monetary issues), and di erentiate between
the global and regional arenas.

Bergsten recommends the United States seek to
uphold, with other major countries, the collabo-
rative international economic system. Economic
leadership should be decoupled from issues such as
national security and values, traditional alliances
should be restored to strengthen the international
consensus on key global matters, and a multilateral
trade reform package should be completed with
China involved in writing the rules.

Regarding international nancial institutions
and cooperation, Bergsten envisions a need even-
tually for broad equivalence between China and
the United States at the IMF, including on quotas
and voting parity, with countries accepting related

BOOK REVIEWS

THE
UNITED
STATES

C. Fred Bergsten
C.ERED The United States vs.
=Ll China: The Quest for Global

Economic Leadership

Polity Press

Cambridge, UK, and Medford, MA, 2021
362pp., $29.95

obligations and requirements. He discusses several
relevant questions for the Fund, including its
location, governance, and the role of the IMF’s
Special Drawing Rights (SDRs) in global nance.
Bergsten supports US integration into China-led
institutions (such as the Asian Infrastructure
Investment Bank) and vice versa, and—perhaps
presciently—a complementary rather than con-
frontational approach to projects such as the Belt
and Road Initiative.

e book calls for domestic reforms to underpin
the outward orientation of US economic policy and
its global economic role, including stronger social
safety nets and mechanisms to address the inequal-
ities associated with globalization, which provides
large aggregate gains but distributes them unequally.

Bergsten’s book is important for its breadth of
perspective and depth of knowledge. While it
deals extensively with foreign policy and history,
it is on international economic issues that it is
most insightful and perhaps most relevant for
F&D readers. A caveat is that the issues are seen
from an essentially US perspective. e lay of the
land may look di erent when viewed from China
or, for that matter, Europe, Japan, or elsewhere.

ere is much to learn from the literature that
has emerged around the world on these issues by
Yukio Hatoyama, Robert Kagan, Yan Xuetong, and
others, and Bergsten’s book is a good addition. [

VIVEK ARORA, deputy director, IMF African Department, and
former IMF senior resident representative in China
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CURRENCY NOTES

Taking Digital Currencies Offline

In many regions, internet-free access may be a make-or-break
feature for central bank digital currencies

John Kiff

AS THE WORLD’S CENTRAL BANKS RUSH to develop
digital currencies, almost all the research and trials
focus on internet-based technology. What will
happen when the web goes down in a war or a
natural disaster? And what about the 75 percent
of the world’s adult low-income population that
doesn’t even have internet access (World Bank
Findex Database)?

at's where a little-noticed but long-running
push to develop o ine digital payment systems
comes in. Some of this work goes back 30 years, to
a time long before smartphones. In fact, the future
of o ine central bank digital currencies (CBDCs)
may lie in the technological past.

But wait. Why do central banks in developing
economies like Ghana or Uruguay want to give
people some fancy digital currency to replace their
cedis or pesos?

ere are several compelling reasons. One is
better risk management as digital currencies may
be harder to steal than bales of paper money.
Much of the world’s consumer commerce already
takes place digitally—well over 90 percent of it

WhisperCash’s credit-card-sized device: The company is the first to develop a battery-powered card for offline

(BDC payments.
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in places like China and Sweden. Central banks
don’t want to leave billions of transactions in
the hands of internet payment platform oper-
ators. And it’s an issue of nancial inclusion
for millions of people who can't a ord to use
the conventional banking system or don't have
internet access.

Offline digital currencies

O inedigital payment systems could verify avail-

ability of funds and validate transactions with-

out the need to check in with an online ledger.
ey could use old-tech, non-internet-driven

mobile phones or something like a souped-up

stored-value card.

Back in 1993, the Bank of Finland launched
its Avant stored-value card. It was capable of
0 ine payments using a custom-made card
reader device, but it never caught on and was
dropped in 2006. National Westminster Bank in
the United Kingdom tested a similar stored-value
payment platform called Mondex in 1995. Avant
and Mondex showed that the technology worked,
but not enough merchants acquired the required
point-of-sale devices. And even though both
allowed peer-to-peer transactions, users had to
access it through special devices.

Recently, several enterprises have launched
updated versions of the Avant and Mondex con-
cepts that are capable of handling o ine pay-
ments. Users send and receive funds by exchanging
multi-digit authorization codes, either manually
or using near- eld communication (NFC) con-
nections. Some require intermediary devices such
as mobile phones or online connections to fully
settle transactions, but that is to keep the device
costs down and eliminate the need for internal
battery power.

For example, the 170-year-old German banknote
company Giesecke+Devrient is testingan o ine
CBDC platform with the Bank of Ghana based



on a stored-value card. It is con gured to allow
for unlimited consecutive 0  ine transactions but
uses an intermediary device. e eCedi can be
used by anyone with either a digital wallet app or
a contactless smart card that can be used o ine.

e People’s Bank of China has reportedly been
experimenting with similar hardware wallets as
part of its trials of the digital yuan.

e cost of some of these devices may put them
out of practical reach for many people. For exam-
ple, the ntech company WhisperCash o ers a
sophisticated battery-powered credit-card-sized
device for conducting digital currency transactions
that costs about $70.

But the company has also rolled out an
0 ine platform that piggybacks on text-based,
non-internet-enabled mobile phones. Known as
“feature phones,” they can be had for as little as
$5. e WhisperCash system involves a $2 device
that’s attached to the phone’s SIM card.

Even in low-income countries, 66 percent of
adults own at least such a phone. In 2017-18 the
Central Bank of Uruguay conducted a successful
six-month test of a CBDC that users could access
using feature phones (Sarmiento 2022).

O ine devices typically rely on tamper-resistant
hardware to maintain integrity. Policy constraints,
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like limits on transaction amounts and balances,
need to be protected because modifying them
could allow the misuse of funds. Such limits
also play a role in enforcing nancial integrity
regulations. On-device analytics or periodic
synchronization with a trusted veri cation ser-
vice could be used to allow identi cation of
suspicious transactions.

e Bank of Canada is exploring such uni-
versal access devices intended to incorporate
attributes of cash and prevent the interruption
of digital transactions in case of an infrastruc-
ture failure. In its exploratory work on a digital
euro, the European Central Bank is considering
0 ine functionality.

Whether any of these ideas will go into full oper-
ation is an open question, but it does seem that in
many regionso  ine access may be a make-or-break
feature for central bank digital currencies. [

JOHN KIFF is a retired IMF senior financial sector expert
focusing on fintech and digital currencies. Now he works as a
consultant to central banks; his clients include WhisperCash.
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