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J.P. Morgan’s Approach to Blockchain

J.P. Morgan is a leader in blockchain technology and has been building innovative solutions for clients since 2015. This
innovation has spanned from protocol-level development to new payment-specific networks and applications.

In 2020, J.P. Morgan launched a new business unit called ‘Onyx by J.P. Morgan’ that houses the firm’s blockchain efforts.
In doing so, J.P. Morgan became the first global bank to create a dedicated unit to develop and scale blockchain-based
products. Onyx’s mission is to reimagine how businesses can be built, run, and transformed with the new infrastructure,
networks, and services enabled by distributed ledger technology.

Onyx has a significant portfolio of new products, including: a blockchain-based intraday repo application where J.P. Morgan
executed the first live intraday repo trade on a blockchain; Liink by J.P. Morgan®, the world’s largest blockchain-based
institutional network with increasing membership and offerings; and JPM Coin, a blockchain-based payment rail and
account ledger.

J.P. Morgan plans to continue increasing its investment in blockchain technology as many of these efforts mature and achieve
scale at a global level. J.P. Morgan is excited to make progress on several of the highest impact blockchain initiatives in the
industry:

Liink by J.P. Morgan: First piloted in 2017 as the Interbank Information Network® (IIN), Liink is the first bank-led
production-grade, scalable, and peer-to-peer blockchain-based network. It addresses the longstanding challenges of sharing
payments-related information across institutions. More than half of the world’s largest banks have signed up to join the new
paradigm, using blockchain to simplify information exchange around how money moves. Liink also enables banks to
monetize their data assets by sharing information on and developing applications for the network.* Current applications on
Liink include:

. Confirm, which allows participants to exchange information to validate account information prior to payment initiation
across geographies and most common payment types;

- Resolve, which allows participants to exchange information to resolve compliance-related inquiries; and

- Smart check routing to streamline the processing of checks, as J.P. Morgan enables check originating financial service
providers to directly transmit check transactions to lockbox providers using digital means.*

Digital Assets & Intraday Repos: Onyx Digital Assets is a new Onyx platform for digital asset transaction use cases. At
the end of 2020, J.P. Morgan launched Onyx Digital Assets, along with its first live application for the execution of intraday
repurchase transactions or ‘repos,” which allowed for the simultaneous exchange of cash for securities on blockchain
without physical movement of securities.

J.P. Morgan recognized the opportunity to build new financial technology with the initial goal of significantly enhancing
active intraday liquidity management and reducing reliance on unsecured funding. By more efficiently securing a portion of
liquidity provision to J.P. Morgan clients with intraday collateral, J.P. Morgan aims to reduce counterparty credit risk related
to intraday liquidity financing and the resulting market risk.

Project Ubin: Onyx has been partnering with the Monetary Authority of Singapore (MAS) on a multi-year, multi-phase,
collaborative project to explore the use of blockchain and Distributed Ledger Technology (DLT) for clearing and settlement
of payments and securities. J.P. Morgan is now in the process of commercializing the learnings from Project Ubin. Our
initial focus is on building a platform — being developed with two world-leading partners — that is expected to launch in
Singapore with availability to banks in that country. The initial focus will be on domestic multi-currency payment clearing,
with many other services to follow.*

The pipeline of R&D projects at Onyx is equally as exciting, including Digital Identity and quantum resistant networks.
J.P. Morgan fervently believes that the financial services industry is still just barely scratching the surface of blockchain use
cases and that as far as blockchain is concerned, the best is yet to come.*

— Onyx by J.P. Morgan

* Future products and services under development; features and timelines are subject to change at J.P. Morgan’s sole discretion.
Offering as live products subject to completion of internal review and obtaining any required consents.
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Executive summary

COVID-19 accelerates the rise of digital finance

e The rise of digital finance and demand for fintech is the real financial transformational story of the COVID-19 era, not
the rally in Bitcoin prices...

e ..but the recent announcements of greater acceptance and adoption by Tesla, BNY Mellon and Mastercard confirm the
increased investor demand and interest in transacting payments in cryptocurrencies.

e Competition between hanks and fintech is intensifying, with Big Tech possessing the most potent digital platforms due to
their access to customer data.

o ‘Co-opetition’ between ‘Fin’ and ‘Tech’ players lies ahead, with banks stepping up investment to narrow the technology gap,
and the battle between US banks and non-bank fintech is also playing out on the regulatory front.

e Asia continues to drive third-party (noncash) global growth in payments.

e Traditional banks could emerge as endgame winners in the digital age of banking due to their advantage from deposit
franchise, risk management and regulation.

The rise of Bitcoin is an economic side show but Bitcoin is here to stay as an “alternative” currency

e Bitcoin prices were boosted by Tesla’s $1.5bn investment with momentum traders amplifying the up move, but current
prices are well above our most recent estimates of fair value based on mining costs and risk capital equivalence with gold.

e In the long term, we estimate that theoretically Bitcoin prices would need to rise to $146k for the market cap to match the
total private sector investment in gold via ETFs or bars and coins.

e Crypto assets continue to rank as the poorest hedge for major drawdowns in Equities, with questionable diversification
benefits at prices so far above production costs, while correlations with cyclical assets are rising as crypto ownership is
mainstreamed.

e Watch the tail risk to Bitcoin markets as a sudden loss of confidence in USDT would likely generate a severe liquidity shock,
jeopardizing access to the largest pools of demand and liquidity.

Financial innovation has outpaced regulation with global financial stability concerns rising as Global
Stablecoins (GSCs) are developed

e Regulation has been outpaced by innovation, creating an uneven playing field, as it is easier and cheaper for fintech to
offer similar products and services.

e Areturn of antitrust is a risk, mostly to Big Tech, and future regulation will focus on who is permissioned to use Global
Stablecoin arrangements and gain access to the Federal Reserve’s payments system as well as the appropriate level of
oversight, supervision and regulation.

e Central banks representing 20% of the world’s population are likely to issue Central Bank Digital Currencies (CBDCs) in
the next three years, but transformative impact is unclear given restrictions based on jurisdiction.

J.P. Morgan Perspectives brings together thematic and strategic views across J.P. Morgan’s Global Research franchise,
examining big ideas and critical global issues transforming investment markets. This is our annual update on the latest
developments covering the adoption and evolution of Blockchain technology, Cryptocurrencies, Central Bank Digital
Currencies, Global Stablecoins and digital finance. We also highlight requlatory issues that lie ahead as innovation has
outpaced regulation, creating an uneven playing field. We hope this series will both inform and foster debate on evolving
economic, investment and social trends.

- Joyce Chang, Chair of Global Research
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Bitcoin is an economic side show
- the rise of digital finance is the
real post-COVID-19 story
e Fintech has gone mainstream, and we highlight

the rise of digital finance in the COVID-19 era in

our annual review of blockchain technology,
Bitcoin and other digital currencies.

e Bitcoin prices have continued their meteoric rise
with Tesla, BNY Mellon and Mastercard’s
announcements of greater acceptance of
cryptocurrencies...

e ...but fintech innovation and increased demand
for digital services are the real COVID-19 story
with the rise of online start-ups and expansion of
digital platforms into credit and payments.

e Expect ‘co-opetition’ between ‘Fin’ and ‘Tech’
players with banks focused on narrowing the
technology gap, while Big Tech benefits from a
large customer base and access to their data.

e Investor and regulatory shifts will play out as Big
Tech looks to issue Global Stablecoins (GSCs)
and regulation has been outpaced by innovation,
creating an uneven playing field.

e Traditional banks could emerge as endgame
winners in the digital age of banking due to their
advantage from deposit franchise, risk
management and regulation.

e Bitcoin prices boosted by momentum traders, but
current prices are well above our most recent
estimates of fair value based on mining costs and
risk capital equivalence with gold.

e In the long term, we estimate that theoretically
Bitcoin prices would need to rise to $146k for the
market cap to match the total private sector
investment in gold via ETFs or bars and coins.

e Crypto assets rank as the poorest hedge for
major drawdowns in Equities, and diversification
benefits are unclear at prices so far above
production costs, while increased ownership is
raising correlations with cyclical assets.

e Watch the tail risk to Bitcoin markets as a sudden
loss of confidence in USDT would likely generate a
severe liquidity shock, jeopardizing access to the
largest pools of demand and liquidity.

e  Some central banks are likely to issue Central
Bank Digital Currencies (CBDC) in the next 3
years but transformative impact is still
questionable given restrictions based on
jurisdiction.
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COVID-19 accelerates the rise of digital
finance and retail investment

COVID-19 has accelerated digitalization and
technological change in the finance industry, with
rising concerns that disruptive technologies could
emerge as a threat to global financial stability, when
combined with excess liquidity and an undefined
regulatory framework. In our annual round-up of the
latest developments in blockchain technology, Bitcoin,
and other digital currencies, we expand our analysis to
include a broader discussion of the rise of digital banking
(see Blockchain, digital currency and cryptocurrency:
Moving into the mainstream?, J. Chang et al., 21
February 2020). In this publication, 35 strategists,
analysts, and economists examine the latest trends in
blockchain technology, the Bitcoin market, digital
currencies and the rise of digital banking. Cash use was
already on the decline before COVID-19, and the
pandemic has fueled demand for fast and convenient
digital payments. The pandemic has boosted demand for
digital services and also for “alternative” currencies as
multiple rounds of stimulus, accommodative monetary
policy, and excess savings have boosted money supply,
leading to record inflows into Bitcoin investment
vehicles. The 27% rise in Bitcoin prices in the week of
Tesla’s February 8th announcement follows a 300%+
meteoric rise in Bitcoin prices during 2020. In addition,
the higher-than-usual retail stock market participation
that fueled the recent small-cap short squeeze have raised
concerns that asset bubbles are forming.

We have long argued that while there is a temptation
to point to the COVID-19 crisis as new and
unprecedented, we see COVID-19 as an accelerant,
amplifying paradigm shifts that were already in
motion after the 2008 Global Financial Crisis (see
Pandemic Accelerates Paradigm Shifts, J. Chang et al., 8
July 2020). The shift in market structure and the decline
in liquidity exacerbated the sell-off in March/April 2020,
resulting in the severity and speed of financial market
moves that were without precedent. The US equity
market moved from a record peak to a trough over 14
days compared to 14 months during the GFC. Multiple
rounds of fiscal stimulus have amounted to roughly 4.2%
of global GDP, while G-4 Central Bank balance sheet
expansion at $8trn is more than triple the level seen
during the GFC, fueling the most rapid equity market
recovery ever, with the S&P 500 returning to record
levels in just 6 months. The rally in Bitcoin and increase
in retail participation in US equities are manifestations of
record low rates. The JPMorgan Chase Institute finds
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that the COVID-19 shock to the economy, which
strongly dampened consumer spending, resulted in a
large spike in transfers to investment accounts, especially
for men, consistent with the aggregate increase in the
personal savings rate starting in March 2020.! Retail
investors ramped up stock market participation
beginning in March, when the US recorded its highest
ever savings rate of 34%. In Bloomberg’s latest survey
of what Americans plan to do with next relief payment,
6% indicated that they intend to invest more in the stock
market, compared to 5% indicating that relief would go
to support child care, while 3% indicated that they would
invest in cryptocurrency.? The savings rate has been
declining gradually, but the latest reading is elevated at
13%, and our US equity strategists estimate a ~$390bn
decline in consumer spending since the January 2020
peak (see US Equity Strategy: Growing Retail
Participation, Short Squeeze, Rotation into Value, D.
Lakos-Bujas et al., 29 January 2021). Policymakers are
no longer stressing the temporary nature of extraordinary
programs given nearly 80% of fixed-rate DM sovereign
bonds trading below 0.5% and the 16% of GDP rise in
sovereign debt levels. Implied volatility has also come
down dramatically in a low yield world.

Some market segments are most likely in a bubble
due to excessive speculation, and Bitcoin prices
rallied by 27% in the week of Tesla’s February 8th
announcement that it had spent $1. Sbn of its cash
reserve on Bitcoin. Although we are skeptical that Tesla
is a typical corporate and that its example will be
followed by more mainstream corporates, we recognize
that Tesla’s announcement broadens corporate
sponsorship, after a gap of five months with no corporate
treasury announcements beyond MicroStrategy and
Square last August. Tesla is not alone in exploring
greater acceptance of Bitcoin. In the same week of
Tesla’s announcement, a variety of payment providers
and custodians announced their expansion into accepting
crypto payments. Mastercard announced a plan allow
merchants to receive payments in cryptocurrency later
this year. BNY Mellon, the world’s largest custodian
bank with ~$41trn of in assets, announced the formation

! See “Finding Four” here:
https://www.jpmorganchase.com/institute/research/financial-
markets/the-stock-market-and-household-financial-behavior
2 hitps://www.bloomberg.com/news/articles/2021-02-
11/stimulus-checks-americans-plan-to-save-not-spend-covid-

relief-money
3

https://www.forbes.com/sites/haileylennon/2021/02/12/bitcoin-
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of a new unit to build a multi-asset custody and
administration platform for traditional and digital assets.
PayPal announced that it is considering adding
cryptocurrency as a payment option through Venmo.?
Canada’s financial regulator also approved the first
publicly traded Bitcoin exchange-traded fund (ETF) in
North America. The receipt of approval from the Ontario
Securities Commission (OSC) was filed under a
Multilateral Instrument passport system in multiple
Canadian jurisdictions.*

Despite the current spotlight on the growing
acceptance of cryptocurrencies, we find the real
financial transformation story of the COVID-19 era is
the increase in demand for digital services as the shift
away from in-person interactions is a lasting legacy
from the pandemic. The ongoing progress in digital
technology has made new forms of digital money
cheaper and faster than traditional electronic instruments,
especially for cross-border payments.® The past year was
marked by the rise of online start-ups without a banking
background and the expansion of social media and
digital platforms into credit and payments. A number of
breakthroughs played out during the course of 2020,
including scaling up digital solutions in third-party
payments, advances by digital finance into retail lending
and insurance, and the emergence of partnerships
between Big Tech and banks.

Although the market has fixated on the rally in
Bitcoin, the real economic and exciting action is in the
new battle for digital supremacy between the banks
and fintech, which is likely to lead to renewed
competition and innovation with major IT capex
forthcoming on both sides. The playing field is uneven
as financial regulations have not kept pace with fintech
innovation, and it is easier and cheaper for fintech to
offer similar products and services. Big Tech firms have
an informational advantage over banks to privileged
customer data. At the same time, their platforms’ activity
can be viewed as “match-making,” which does not
require risk-taking, since they do not need to provide
financial services themselves, as discussed in a recent

welcomes-tesla-mastercard-bny-mellon-venmo-to-the-
cryptocurrency-party/

4 https://www.coindesk.com/first-north-american-bitcoin-etf-
approved-by-canadian-securities-regulator

3 hitps://www.imf.org/en/Publications/Policy-
Papers/Issues/2020/10/17/Digital-Money-Across-Borders-
Macro-Financial-Implications-49823, p. 9
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report published by the IMF. Big Tech companies could
also bundle their social media services with payment
services through the issuance of stablecoins.® J.P.
Morgan estimates that there are about 58 fintech
companies with a market cap greater than $1bn, and
fintech companies have not yet experienced a systemic
liquidity test. As the Center for Financial Stability points
out, the migration of financial activities to non-bank
financial institutions was in many ways created by
regulators themselves as full-service brokerage firms
were rendered less competitive with non-traditional,
tech-based securities firms like Robinhood, with
investors incentivized to move their accounts to firms
offering lower cost trading, coinciding with more
information derived from social media rather than
traditional regulated entities.” Asia continues to drive
digital solutions in scaling up third-party payments, and
our Asia equity analysts estimate over $1.5trn total
addressable market for the ASEAN 6 countries (Indonesia,
Thailand, Singapore, Malaysia, Philippines, and
Vietnam), with tremendous scope for growth as
penetration remains low (2%) (Modi, Sharma, Kim,
Yao).

Like many other themes, COVID-19 intensified and
accelerated the underlying retail investment trend, as
evidenced by record retail brokerage volume (retail
at ~30% of US stock/ETF equity volume in June/July
2020), non-institutional ownership, and use of
leverage via margin and derivatives (highest recorded
single-contract option volume) (see US Equity
Strategy: Growing Retail Participation, Short Squeeze,
Rotation into Value, D. Lakos-Bujas et al., 29 January
2021). Active retail participation growth is a secular
trend that will introduce opportunities and risks and is
not close to exhausted. Beyond excess liquidity from
fiscal and monetary stimulus, the low consumer debt
service ratio and rising home equity, along with the
scarcity of substitutes to spend cash, will translate into
the riskiest and most shorted areas of the equity market
seeing renewed interest by retail, supported by liquidity
and social media’s influence. Retail investors have
historically been attracted to consumer products / service
companies with broad brand awareness, new-tech IPOs,
and high social media chatter / rising volumes. The
recent episode of “gamefication” demonstrated how

Shittps://www.imf.org/en/Publications/ WP/Issues/2020/08/07/Fi
nancial-Intermediation-and-Technology-Whats-Old-Whats-
New-49624
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quickly this retail impulse can propagate via social media
platforms, which in turn shows the importance of using
social media platforms in gauging retail.

Although legal and regulatory frameworks are still
being developed, central banks are also beginning to
consider digital currencies as a way to modernize
payments in the digital age. There is no “one size fits
all” CBDC, but the universal driver for exploring a
general purpose CBDC is its use as a means of payment,
with some governments now exploring CBDC:s as a fast
and direct mechanism to provide fiscal assistance in the
event of a shock such as a pandemic. In a report
published by the Bank for International Settlements
(BIS), seven major central banks assess the feasibility of
publicly available CBDCs in helping central banks
achieve their public policy objectives.® The
transformational impact of CBDC remains to be seen, as
its usage for cross-border transactions remains
questionable, particularly for China’s CBDC, as capital
controls and slow progress in RMB internationalization
remain key constraints (Lei et al.). The global financial
stability risks that could be introduced in any scenario in
which stablecoins have a global and systemic footprint
are now being considered by policymakers and
regulators. In June 2019 the G20 mandated the Financial
Stability Board (FSB) to examine regulatory issues
raised by GSCs and to advise on multilateral responses.’

Whether cryptocurrencies are judged eventually as a
financial innovation or a speculative bubble, Bitcoin
has already achieved the fastest-ever price
appreciation of any must-have asset to which it is
often compared, such as Gold (1970s), Japanese
Equities (1980s), Tech stocks (1990s), Chinese Equities
(2000s), Commodities (2000s) and FANG stocks (2010s)
(Normand). We estimate about $11bn of cumulative
institutional flows into Bitcoin since the end of
September (see Flows & Liquidity: The retail impulse
remains strong, N. Panigirtzoglou et al., 16 February
2021), but we believe that a significant component of
institutional flows into Bitcoin reflects speculative
investors seeking to front run other more real-money
institutional investors. We believe Bitcoin, at current
market prices, has already surpassed gold in risk capital
terms (Panigirtzoglou et al.). Tesla’s recent

8 https://www.bis.org/publ/othp33.htm
9 https://www.fsb.org/wp-content/uploads/P131020-3.pdf
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announcement that it has invested $1.5bn in Bitcoin or
8% of its corporate cash reserves surprised markets by
the magnitude of the purchases and re-invigorated
expectations that other corporates will follow with their
cash reserves.

Irrespective of how many corporates eventually
follow Tesla’s example, their announcement abruptly
changed the near-term trajectory for Bitcoin by
bolstering inflows, although the longer-term
implications for Bitcoin prices remain unclear. Our
strategists note that their position proxy based on CME
Bitcoin futures, the preferred vehicle of momentum
traders and other speculative investors, saw a sharp
almost $1bn increase after Tesla’s announcement, but
their second proxy for the institutional flow into Bitcoin,
i.e. the flow into the Grayscale Bitcoin Trust (GBTC),
has not exhibited a similarly strong impulse. According
to Panigirtzoglou et al., one can argue that, in terms of

Figure 1. Money Trees: Mapping the New Payment Technologies
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risk capital, Bitcoin has more than equalized with gold
already. Thus, they believe that Bitcoin’s current price of
~$51k looks unsustainable, unless Bitcoin volatility
subsides quickly from here. We also highlight that while
on-screen liquidity in Bitcoin markets has continued to
improve and outpace more traditional asset classes on a
relative basis, more than 90% of visible depth has been
provided by HFT-style activity over the past few months,
which often ends up disappearing when volatility picks

up (Younger et al.).

The IMF has laid out a tree featuring the different forms
of digital money and different means of payment,
mapping the type, value, backstop and technology for
digital currencies. We find this mapping useful for
understanding the framework for digital money before
analyzing the practical hurdles and potential market
implications (Figure 1).
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The rise of digital banking: The real financial
transformational story of COVID-19

Digital banking licenses are allowing competition
from players without a banking background, which is
a powerful driver of innovation. The move to
everything online triggered by COVID-19 has led to
an avalanche of fintech start-ups. Many fintechs, such
as Chime and Robinhood, are seeing valuation levels

soar, and the common denominator is that these new
entrants are seeing a surge in customer acquisition.
Fintechs have offered a cutting edge experience for
customers, and a key point of differentiation is that many
fintechs don’t charge customers fees for products and
services that the legacy bank industry has become reliant
on. For example, pure-play fintech banks such as Chime
and Varo do not charge industry standard nuisance fees
such as for overdrafts (Alexopoulos et al.).
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Banks have been sleepy, but we do not subscribe to
the most extreme arguments that technological
progress may lead to the vertical and horizontal
disintegration of the traditional bank business model.
The overall structure of the financial industry with banks
at its core has remained remarkably robust through many
waves of technological innovation, including the rise of
passive investing, securitization revolution, and
innovations in communications, as well as through the
Global Financial Crisis. As the IMF notes in a recent
report, standalone providers of specialized services rarely
possess deep balance sheets, while large digital platforms
have deep pockets but their reach in financial services is
constrained by their focus on serving retail consumers.!°
We would not underestimate banks forming tech
partnerships to combat share loss, even if relegated to a
wholesale model, which could be a boon to the winning
bank tech partners of choice (Huang et al.). Banks have
stepped up investment to narrow the technology gap or
create strategic partnerships, such as the alliances
between Apple and Goldman Sachs as well as Google
and Citigroup. J.P. Morgan launched Onyx Digital
Assets, a platform for digital asset transaction use cases.
At the end of 2020, J.P. Morgan executed its first
intraday repurchase transactions or ‘repos’ on Onyx
Digital Assets, which allowed for the simultaneous
exchange of cash for securities on blockchain without
physical movement of securities. As part of Onyx by J.P.
Morgan, JPM Coin is aimed at driving innovation within
the financial services industry. In 2019, J.P. Morgan
became the first global bank to design a network to
facilitate instantaneous payments using blockchain
technology, with the unveiling of JPM Coin. JPM Coin is
essentially a deposit account ledger built on a
permissioned blockchain system, enabling participating
J.P. Morgan clients to transfer US Dollars held on
deposit with J.P. Morgan.

J.P. Morgan bank equity analysts believe that
regional banks are in a strong position to emerge as
the winners in the digital age as they have the support
of the regulators, still have the real client franchise,
and are superior in risk management. In the US,
Alexopoulos et al. highlight the advantage that regional
banks bring to customers in the digital age as a model of
high tech meets high touch, where empowered
employees serve as a competitive advantage. Looking
ahead, many banks will likely use M&A of fintech to

1%https://www.imf.org/en/Publications/WP/Issues/2020/08/07/F
inancial-Intermediation-and-Technology-Whats-Old-Whats-
New-49624
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defend their market share. We expect banks to leverage
their balance sheets and offer more competitive lending
products as a way to compete versus fintechs that might
fear taking on too much credit revenue to the detriment
of valuation (Huang et al.).

Figure 2: US Big Tech market cap increased by $4.2trn over 2018-
20, while big banks’ market cap shrunk by $340bn

Cumulative change in market capitalization for US Big Tech companies® and
KBW Bank Index from 1/1/2018; $bn
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Source: Bloomberg Finance L.P., J.P. Morgan

Among US regional banks, Alexopoulos et al. highlight
that Signature Bank is now a top bank of choice for
digital asset clients and is positioned to ride the digital
asset wave. The digital asset market has seen an influx of
interest from corporate treasurers and institutional
investors over the past several months given the rally in
Bitcoin prices in 2020. As more corporate treasurers and
institutional investors look to increase exposure to digital
assets such as Bitcoin, this represents a potentially very
large runway ahead for Signature to acquire new
customers as the ecosystem expands. Moreover, as new
customers join the network, this could translate into much
more significant deposit growth at Signature beyond the
$10bn of deposits held today from digital asset clients, as
well as the opportunity to expand fee revenue from this
vertical over time. However, they note this story is not
without its risks as SBNY deposit balances (as well as
stock price) may fluctuate with the interest in digital assets
such as Bitcoin, which is directly linked to the value of the
asset. Even considering this risk factor, however, given the
possible reward of Signature potentially becoming one of
the key banks (if not #he bank) of the digital asset
ecosystem, they maintain their Overweight rating and
added SBNY shares to the J.P. Morgan US Equity Analyst
Focus List (see Signature Bank: Banking Bitcoin:
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Positioned to Ride the Crypto Wave; Digital Asset Deep
Dive; Add to Focus List, S. Alexopoulos et al., 9 February
2021).

Transformation is occurring most rapidly in Asia,
where we estimate the total addressable market for
third-party payments in the ASEAN 6 countries at
$1.5trn, with tremendous scope for growth as
penetration remains low (2%). Lending and
insurance are emerging opportunities in fintech,
while non-life insurance players may scale up more
easily due to simpler product structure (Modi,
Sharma, Kim, Yao). In China, the COVID-19-led
lockdown induced wider acceptance and usage of mobile
banking, leading to a strong rebound in mobile banking
MAU (monthly active users) and transaction volume in
2Q and 3Q20 when activity levels recovered. The
potential upside from digitalization is on offering cash
management services in order to lower deposit costs,
driving sales of high-margin products to improve fee
income, and lowering credit costs by leveraging fraud
detection technology and big data analytics (Lei et al.).
In Japan, private sector-led digital currencies are
expected to be issued as early as 2022, while the BoJ
plans to begin Proof of Concept for CBDC early this
year, although it currently has no specific plans for
issuance (Nishihara).

As internet infrastructure has expanded within
emerging markets and digital literacy has improved,
the penetration of internet banking in CEEMEA
markets has increased significantly, up threefold on
average in the last ten years compared to 1.75x in the
EU. Turkey and Greece have seen penetration gains of
7x over ten years, and further gains there look most
promising (Goodacre et al.). In the MENA region,
neobanks, which are fully mobile/web-only banks with
no physical presence, are growing fast in the UAE
compared to the rest of the region which is seeing a rapid
shift to digital (Bilandani).

The rally in Bitcoin: A side story of COVID-19

Bitcoin’s appeal and competition with gold as an
“alternative” currency will likely continue as
millennials become a more important component of
investors’ universe and have shown their preference
for “digital gold” over traditional gold (Panigirtzoglou
et al.). The demand for an unconventional and high-
volatility hedge has been driven by record-rich Equity
and Credit valuations, while conventional hedges like
DM Bonds barely serve as insurance when US 10Y rates
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are near 1%; and shocks such as materially higher
inflation, economically-debilitating cyberattacks or
climate catastrophes could favor an asset that operates
outside conventional financial channels. As a stand-alone
asset, cryptocurrencies remain several times more
volatile than core asset markets, with 3M realized
volatility of 90% compared to about 20% on US Equities
and Gold. This high level of volatility is likely to prevent
corporates from following Tesla’s example as the typical
portfolio of a corporate treasury consists of bank
deposits, money market funds and short-dated bonds. As
a result, the annualized vol of a typical corporate treasury
portfolio is around 1% (see Flows & Liquidity: Did Q4
rebalancing flows materialise?, N. Panigirtzoglou et al.,
10 February 2021).

But coupled with extraordinary returns in some
years, crypto has often generated a much higher
Sharpe ratio on average than core markets like
Equities or hedge assets like Commodities in general
and Gold specifically (Normand). However, our
strategists believe that Bitcoin’s current price of ~$51k
looks unsustainable, unless Bitcoin volatility subsides
quickly from here. Moreover, they note an argument can
be made that the $25k price that equalizes Bitcoin with
gold in risk capital terms could be considered as an upper
bound of its fair value range as this price already
frontloads (at current levels of volatility) any long-term
upside for Bitcoin stemming from real money
institutional adoption (Panigirtzoglou et al.).

In the long term, our theoretical price target of $146k
is conditional on Bitcoin vol converging to that of
gold, which is not only likely to be a multi-year
process but would also depend on Bitcoin ownership
becoming more institutional and less retail over the
coming years. For the Bitcoin market cap to match the
total private sector investment in gold via ETFs or bars
and coins, we estimate that mechanically Bitcoin prices
would need to rise to $146k (Panigirtzoglou et al.).

The diversification benefits of Bitcoin remain
questionable at prices so far above production costs,
while the mainstreaming of crypto ownership is
raising correlations with cyclical assets. Normand
finds that small (up to 2%) allocations to
cryptocurrencies can improve portfolio efficiency due to
high returns and moderate correlations, but mean-
reversion lower in returns is a recurring concern at
current prices, while correlations with cyclical assets are
increasing, potentially converting crypto assets from
insurance to leverage. Over shorter intra-month and
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intra-quarter horizons, crypto assets continue to rank as
the poorest hedge for major drawdowns in Global
Equities, particularly relative to the fiat currencies like
the dollar which they seek to displace. To the extent that
Bitcoin remains an investment vehicle rather than a
funding currency, it will always lack the short base that
sponsors USD (and JPY and CHF) strength during
periods of acute market stress. A more unique macro
shock related to much higher US inflation or a
breakdown of the payments system could alter this
pattern.

Younger et al. consider what potential catalyst, aside
from idiosyncratic flows, could generate a shock to
Bitcoin and discuss why a sudden loss of confidence
in USDT would likely generate a severe liquidity
shock to Bitcoin markets, as they would lose access to
by far the largest pools of demand and liquidity. A
critical lesson of last March is no asset class, including
even US Treasuries, is ‘safer’ than the ability to
exchange it for fiat cash at a reasonable cost. Most
Bitcoin trading occurs, not against fiat USD, but USDT,
which is a stablecoin issued by Tether Ltd and pegged
1:1 to the US dollar. Data collected by NYDIG suggests
that since 2019 around 50-60% of BTC trades for USDT.
USDT is engaged in a classic liquidity transformation
along the lines of traditional commercial banks, but is
not subject to the same strict supervisory and disclosure
regime, and certainly does not have anything like deposit
insurance. Tether Ltd. claims reserve assets of cash and
equivalents equal to their outstanding liabilities, but has
famously not produced an independent audit and has
claimed in court filings that they need not maintain full
backing. Thus, were any issues to arise that could
affect the willingness or ability of both domestic and
foreign investors to use USDT, the most likely result
would be a severe liquidity shock to the broader
cryptocurrency market which could be amplified by
its disproportionate impact on HFT-style market
makers which dominate the flow.

The rise of Central Bank Digital Currencies
(CBDCs): Not yet transformational

CBDC:s are entering the “advanced stages” of
engagement around the world, and a recent survey by
the Bank for International Settlements (BIS)
indicates that 86% of global central banks are

' hitps://www.bis.org/publ/bppdf/bispap114.pdf
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actively exploring CBDCs. While the majority remain
unlikely to issue a digital currency in the foreseeable
future, a sizable minority are moving ahead. Roughly
60% of central banks are experimenting with digital
currencies, while 14% are moving forward with
development and pilot programs. The BIS highlights that
central banks representing roughly a fifth of the world’s
population are set to introduce a “general purpose CBDC
in the next three years.”'! However, the IMF notes that
there will be challenges to using digital money across
borders as policymakers will call for harmonization of
legal and regulatory frameworks governing data use,
consumer protection, digital identity and other policy
issues. Safety, liquidity, trade links, financial connection
and geopolitical factors explain why some currencies are
disproportionately used in cross-border transactions.'?

The transformation across borders will occur more
slowly, but the advancement of CBDCs can be viewed
as an exercise in geopolitical risk management,
brought on in part by the US-China conflict (Younger,
Feroli, St John). The massive advantage the US has on
maxi-QE and the weaponization of the dollar have
prompted both China and Russia to develop CBDC for
cross-border payments, with the ultimate objective to
dampen dollar hegemony. The Fed is slowly monitoring
these developments, but sees no first mover advantage as
the US dollar remains the reserve currency. China is also
likely unwilling to truly open its financial markets and
eliminate capital controls, which is required to
significantly raise the internationalization of the RMB
(Lei et al.).

The adoption of Global Stablecoins (GSCs):
FSB calls for greater regulatory oversight

Our economists and strategists see a case to be made
for CBDCs, and a way to introduce them at a
minimum of disruption while preserving their
benefits, but there are greater questions around the
regulation, supervision and oversight of so-called
Global Stablecoin (GSCs) arrangements (Younger,
Feroli, St John). While CBDC:s are a digital form of fiat
money issued by a central bank subject to issuance and
design regulations that are determined by each sovereign
jurisdictions, the monetary and private law status of
GSCs is unclear. The IMF notes that GSCs could range
from money, electronic money, a commodity, a security,

12 https://www.imf.org/en/Publications/Policy-
Papers/Issues/2020/10/17/Digital-Money-Across-Borders-
Macro-Financial-Implications-49823
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or a combination of those. GSCs are stablecoins, a type
of digital money that could be issued by Big Tech with
the potential to be widely adopted. To the extent that
GSCs aren’t considered deposits, they may not be
required to be insured by deposit guarantee schemes,
such as Federal Deposit Insurance Corporation (FDIC)
insurance. Future regulation will focus on who is
permissioned to issue GSC arrangements and gain access
to the Federal Reserve’s payment system as well as the
appropriate level of oversight, supervision and
regulation. In FY20, 10 companies filed for bank
charters with the Office of the Comptroller of the
Currency, the most since FY 10, with the applications
coming from “new” tech companies that are challenging
“legacy” firms.!® Given the wide variance in the design
of private digital money and stability of value, our
strategists believe that all digital currency should
include liquidity savings mechanisms as part of their
liquidity designs (Younger, Feroli, St John).

As the IMF notes, the most potent digital platforms
are the ecosystems of Big Tech firms, which can draw
on data from large customer bases with non-financial
core activities to exert market power, with a clear
edge over banks in both communication and
information. While the involvement of non-financial
firms in financial services is not new, it has historically
been confined to project finance, leasing, loans for
consumer durables and facilitated trade credit.!* The
Facebook-backed stablecoin project, Diem, is being
closely watched and has faced numerous legal and
regulatory challenges since it was proposed in June 2019.
Press reports indicate that Diem, which was previously
named Libra, may simply launch as a single coin backed
1:1 by the US dollar, pending approval from the Swiss
regulator, FINMA, abandoning original plans to be
pegged to a basket composed of multiple fiat
currencies.'® Big Tech might propose initially pegging
their GSCs to fiat currencies to ensure confidence in the
stability of their value, but concerns have been raised
that GSCs might be de-linked from fiat currencies over
time if their adoption becomes widespread.

Central banks have made it clear that they are not set
up to be technological innovators and the private

13 https://seekingalpha.com/article/4391520-wave-of-new-

bank-charters
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sector will be the greater driver, but they realize that
a global framework for digital currencies needs to be
established given the potential impact on domestic
and cross-border payments. The Financial Stability
Board (FSB) is leading a global initiative to create
architecture around digital currencies that will take
advantage of new technologies, while increasing
financial inclusion and lowering the cost of finance. The
FSB issued 10 high level recommendations for the
regulation, supervision and oversight of “global
stablecoin” arrangements in October 2020, including
ensuring that GSC arrangements have appropriate
recovery and resolution plans.'® Policy makers have
raised concerns about the potential challenges in using
digital money across borders given the distinct regulatory
requirements of particular jurisdictions. The FSB report
calls for completion of international standard-setting
work by December 2021 and the establishment of
national-level regulatory, supervisory and oversight
frameworks by July 2022, with international standards
set by July 2023.

Biden’s priorities: Greater focus on regulation
of digital finance, non-bank financial
intermediation and financial inclusion

The battle between US banks and non-bank fintech
will be fought not just in the field of technology, fees,
and convenience, but also on the regulatory field. The
latter is quite uneven with fintech companies subject to a
lot fewer regulations, based more on their tech than
financial activities. Banks, in contrast, benefit from their
access to the Fed and the deposit insurance that their
customers receive. As long as there is no crisis or major
scandals in fintech, their much lower regulatory burden
probably creates an uneven playing field versus banks.
But this is unlikely to last. Changes could come in two
areas: consumer protection and antitrust.

The Consumer Financial Protection Bureau, created as
part of Dodd-Frank and the brainchild of Senator
Elizabeth Warren, is tasked with promoting fairness and
transparency in consumer financial products. It has been
relatively inactive over the past four years, but under the
Biden administration it should become a lot more

13 https://www.coindesk.com/facebook-libra-stablecoin-

january-2021
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proactive and in our view will likely focus on the
relatively unregulated world of non-bank finance.

A return of antitrust is a second risk to look out for
but is mostly a threat to Big Tech (more details in
“Business concentration: Consequences of winner-takes-
all for tech,” J. Loeys, in The Credit Crisis that Wasn t:
The Returns Crisis that Looms, J. Chang et al., 21
September 2020). Just weeks before the November 2020
elections, President Trump’s Justice Department filed an
antitrust suit against Google. The origin of antitrust in
America from 1890 on tells us that it was not based on
concerns about monopoly profits, but on the perception
that holding companies—then called trusts—had become
too powerful relative to government and other social
groups. The Chicago School revolution that brought free
markets and globalization to the world also changed the
focus of US antitrust from company size to consumer
benefits. The massive rise in business concentration, the
growth of Big Tech over the past two decades, and the
perceived political, economic and social power of Big
Tech are now recreating interest, on both sides of the
aisle, to critically review perceived non-competitive
behavior as well their attempts to make inroads into
consumer banking.

Beyond greater oversight of stablecoins and Bitcoin,
Biden’s platform could potentially impact Big Tech in
many regulatory dimensions, including stricter rules
surrounding digital identity issues and data privacy,
taxation on the revenue from digital ads, and
removing the immunity that tech companies now
receive from lawsuits over what people post on their
websites. The January 6 riots on Capitol Hill could also
expedite greater regulation on Big Tech, specifically
repealing or overhauling Section 230 of the
Communications Decency Act, as they have not done
enough to stop misinformation and hate speech. Section
230 has been called the “legal liability shield” for Big
Tech as it provides tech companies with protection from
lawsuits over what people post to their sites.!” The state
of Maryland voted on February 12 to place a tax on the
revenue from digital advertisements sold by companies
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like Facebook, Google and Amazon, becoming the first
state to approve such a measure, which could generate up
to $250mn for schools in the first year. The tax mirrors
policies put into place by European countries, and similar
proposals are under consideration by Connecticut and
Indiana.'®

Finally, while we have focused on the challenges that
lie ahead, we highlight the potential benefits that
digital financial services ultimately bring to low-
income households and small firms."” Financial
inclusion as a result of these services can also boost
economic growth, as noted in a recent IMF study.?® This
study builds on the blueprint laid out in the Bali Fintech
Agenda, which was launched in October 2018 and laid
out 12 policy elements to harness the benefits and
opportunities of rapid advances in financial technology
for the estimated 1.7bn adults in the world without
access to financial services.?! In their recent report, IMF
researchers introduced an index of digital financial
inclusion that measures the progress in 52 emerging
market and developing economies and found that
digitalization increased financial inclusion between 2014
and 2017, even where financial inclusion through
traditional banking services was declining. Previous
studies found that extending traditional financial services
to low-income households and small firms is associated
with increasing economic growth and reducing income
inequality due to lower transaction costs, ease of access
and the ability to provide access to complementary
services or bundling.?? This analysis found that digital
financial inclusion is also associated with higher GDP
growth. During the COVID-19 lockdowns, digital
financial services enabled governments to provide quick
and secure financial support to “hard-to-reach” people
and businesses, and broadening the financial access of
low-income households and small businesses could also
support a more inclusive recovery.

However, the paper also warns that the pandemic could
accelerate pre-existing risks of financial exclusion and
lead to new risks to the fintech sector itself. The
researchers note that fintech appears to be closing gender

Financial-Inclusion-in-the-Post-COVID-19-Era-48623 and
https://blogs.imf.org/2020/07/01/digital-financial-inclusion-in-
the-times-of-covid-19/

21 htps://www.imf.org/-
/media/Files/Publications/PP/2018/pp101118-bali-fintech-
agenda.ashx

22 hitps://www.imf.org/en/Publications/Policy-
Papers/Issues/2020/10/17/Digital-Money-Across-Borders-
Macro-Financial-Implications-49823, p. 14
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gaps, but they also note that special attention needs to be
paid to ensure that women are not left behind during the
COVID-19 crisis. Stakeholders interviewed for the paper
highlighted several barriers to digital financial inclusion
such as access to resources (mobile phone, internet),
cultural or social norms, and digital and financial
literacy, may be higher for women.
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A review of the past year for
Bitcoin: Competition with gold
as “alternative” currency is here
to stay

e Bitcoin’s competition with gold as an
“alternative” currency will likely continue as
millennials become a more important component
of investors’ universe and given their preference
for “digital gold” over traditional gold.

e We believe Bitcoin, at current market prices, has
already surpassed gold in risk capital terms. In
fact an argument can be made that the $25k price
that equalizes Bitcoin with gold in risk capital
terms could be considered as an upper bound of
its fair value range as this price already
frontloads (at current levels of volatility) any
long-term upside for Bitcoin stemming from real
money institutional adoption.

e We view the current mining cost of $11k as a
lower bound of Bitcoin’s fair value range.

e While Bitcoin got another boost with Tesla’s
announcement, the 8% allocation of its cash
reserves to Bitcoin is unlikely to be followed by
more mainstream corporates.

e Irrespective of how many corporates eventually
follow Tesla’s example, there is no doubt its
announcement changed abruptly the near-term
trajectory for Bitcoin by bolstering speculative
institutional flows via Bitcoin futures as well as
retail flows.

e How sustained the price surge post Tesla’s
announcement becomes would depend, in our
opinion, on whether less speculative institutional
flows like those behind the Grayscale Bitcoin
Trust follow suit.

e In the long term, our theoretical price target of
$146k is conditional on Bitcoin vol converging to
that of gold, which is not only likely to be a multi-
year process but would also depend on Bitcoin
ownership becoming more institutional and less
retail over the coming years.

The virus crisis, by boosting money supply as well as
demand for an “alternative” currency, has supported both
gold and Bitcoin over the past year. The older cohorts
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preferred gold, while the younger cohorts preferred
Bitcoin as an “alternative” currency. Both gold and
Bitcoin investment vehicles have experienced strong
inflows over the past year, as both cohorts saw the case
for an “alternative” currency. This simultaneous flow
support has caused a change in the correlation pattern
between Bitcoin and other asset classes, with a more
positive correlation between Bitcoin and gold but also
between Bitcoin and the dollar (Figure 1). In addition,
the simultaneous buying of US equities and Bitcoin by
millennials has increased the correlation between Bitcoin
and S&P500 since last March, so it is more appropriate
to characterize Bitcoin as a “risk” asset rather than a
“safe” asset, also given its still very high 70% realized
volatility. To some extent, this is also true with gold.
Gold’s correlation with the S&P500 has been
predominantly positive over the past year and its
volatility at close to 20% is more similar to that of
equities than to currencies or bonds (Figure 2). In other
words, both Bitcoin and gold could be more
characterized as “risk” rather than “safe” assets based on
their behavior over the past year and investors’
preference for them is likely more of a reflection of a
need for an “alternative” currency rather than a need for
a “safe” asset or “hedge.”

Figure 1: Correlation between Bitcoin and other asset classes
3-month rolling correlation of daily returns
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Figure 2: Gold vs equity correlation
3m and 6m rolling correlation between daily returns of Gold futures (GC1
Comdty) with S&P 500 Index
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In the second half of 2020, Bitcoin started receiving
more support via corporate adoption, initially with
Square and MicroStrategy and last October with Paypal.
Paypal’s adoption of Bitcoin was a big step toward
corporate support for Bitcoin, which in turn appears to
have triggered demand for Bitcoin by institutional
investors such as family offices, hedge funds and even
insurance companies such as MassMutual. Some of that
institutional impulse into Bitcoin likely came at the
expense of gold based on the more than $4bn of inflows
into the Grayscale Bitcoin Trust and the more than $7bn
of outflows from Gold ETFs since mid-October (Figure
3). There is little doubt that this competition with gold as
an “alternative” currency will continue over the coming
years given that millennials will become over time a
more important component of investors’ universe and
given their preference for “digital gold” over traditional
gold. Considering how big the financial investment into
gold is, any such crowding out of gold as an “alternative”
currency implies big upside for Bitcoin over the long
term. As we had mentioned previously in the Oct 23rd
Flows & Liquidity, “Bitcoin’s competition with gold,”
private gold wealth is mostly stored via gold bars and
coins, the stock of which, excluding those held by central
banks, amounts to 42,600 tonnes or $2.7trn including
gold ETFs. Mechanically, the market cap of Bitcoin at
$900bn currently would have to rise by 3x from here,
implying a theoretical Bitcoin price of $146k, to match
the total private sector investment in gold via ETFs or
bars and coins.
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Figure 3: Cumulative Flows in Bitcoin Trust & Gold ETF holdings
Both the y-axes in $bn
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We mentioned previously this long-term potential upside
based on an equalization of the market cap of Bitcoin to
that of gold for investment purposes is conditional on the
volatility of Bitcoin converging to that of gold over the
long term. The reason is that, for most institutional
investors, the volatility of each asset class matters in
terms of portfolio risk management, and the higher the
volatility of an asset class, the higher the risk capital
consumed by this asset class. Thus, it is unrealistic to
expect that the allocations to Bitcoin by institutional
investors will match those of gold without a convergence
in volatilities. A convergence in volatilities between
Bitcoin and gold is unlikely to happen quickly and is in
our mind a multi-year process. This implies that the
above $146k theoretical Bitcoin price target should be
considered as a long-term target, and thus an
unsustainable price target for this year.

In fact, an argument can be made that, in terms of risk
capital, Bitcoin has more than equalized with gold
already (see Jan 4th Flows & Liquidity, “Has Bitcoin
equalised with gold already?”’). To see this, one could
compare the volatilities of Bitcoin and gold, or the
volatilities of the biggest Bitcoin and gold funds given
many institutional investors are only allowed or prefer to
invest in fund format. The 3m realized vol for Bitcoin
currently stands at 87% vs. 16% for gold. In other words,
the ratio of the two vols suggests that Bitcoin currently
consumes 5.4x more risk capital than gold. This ratio
rises further if one looks at the biggest Bitcoin and gold
funds. The 3m realized vol for the Grayscale Bitcoin
Trust stands at 113% vs. 16% for GLD, the largest gold
ETF by AUM, i.e., the ratio of the two vols suggests that
the Grayscale Bitcoin Trust currently consumes 7.1x
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more risk capital than GLD. Taking the average of the
5.4x and 7.1x ratios, suggests that Bitcoin and its biggest
fund on average consume 6.2x more risk capital than
gold and its biggest fund, double the 3x ratio needed to
equalize the market cap of Bitcoin ($900bn) to that of
gold for investment purposes ($2.7trn). In other words,
Bitcoin, at current market prices, has already more than
doubled relative to gold in risk capital terms. In our
opinion, unless Bitcoin volatility subsides quickly from
here, its current price of $51k looks unsustainable. In fact
an argument can be made that the $25k price that
equalizes Bitcoin with gold in risk capital terms could be
considered as an upper bound of its fair value range as
this price already frontloads (at current levels of
volatility) any long-term upside for Bitcoin stemming
from real money institutional adoption.

What about the lower bound of its fair value range? In
our opinion one way of thinking about the lower bound
of its fair value is based on the mining cost or intrinsic
value of Bitcoin. The ratio of the Bitcoin market price to
its intrinsic value is shown in Figure 4. The current ratio
is higher than its previous mid-2019 peak and matches its
end-2017 peak, again raising concerns about valuations.
This is not to say that the mining cost is driving the
market value. The opposite is likely true. In the early
years, Bitcoin’s production cost had naturally stronger
influence on the price because new coin generation was a
higher percentage of existing stock or supply. Now that
more than 18.6mn Bitcoins have been mined already (vs.
max supply of 21mn) and new coin generation is a
smaller percentage of the existing supply, the influence
of the production cost on the price has likely diminished.
Thus, in the current conjuncture, the market price is
likely driving the production cost rather than the other
way round. However, this causality does not mean that
the Bitcoin price would be diverging from its mining cost
on a sustained basis. Similar to gold, when the Bitcoin
market price is well above the production cost, mining
activity and mining difficulty should increase, pushing
the cost of production up towards the market price, thus
inducing some convergence. But similar to previous
episodes, some of that convergence could happen with an
adjustment in the market price also. We thus view the
acute divergence of Figure 4 as another valuation
challenge for Bitcoin and the current mining cost of $11k
as a lower bound of its fair value range.
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Figure 4: Ratio of Bitcoin market price to intrinsic value
Intrinsic value estimated using the cost of production approach following
Hayes (2018)
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What about positioning? There is little doubt that the
institutional flow impulse into Bitcoin is what
distinguishes 2020 from 2017. And there is no better
metric to capture this institutional impulse than the flow
trajectory of the Grayscale Bitcoin Trust in Figure 3.
This is because many institutional investors are only
allowed or prefer to invest in Bitcoin in fund format for
regulatory or other reasons. In fact, many of them are not
even allowed to hold restricted shares of the Grayscale
Bitcoin Trust via private placements given the 6-month
lock up period, and are thus forced to pay a premium by
buying these shares in the secondary market.

It is, however, wrong to view all these institutional flows
of last year as entirely driven by long-term investors. We
believe that a significant component of last year’s
institutional flows into Bitcoin reflect speculative
investors seeking to front run other more real-money
institutional investors. The frothy positioning in CME
Bitcoin futures is one manifestation of this speculative
institutional flow which encompasses momentum traders
such as CTAs and quantitative crypto funds. Indeed,
Bitcoin futures, the preferred vehicle of speculative
investors, saw a sharp increase in open interest in recent
months (Figure 5) pointing to intense buildup of futures
positions. This is also true with our more carefully
calculated Bitcoin futures position proxy shown in
Figure 6, which experienced a similarly steep ascent in
recent months to unprecedented territory. As a reminder
to our readers, to infer positioning in Bitcoin futures, we
use our open interest position proxy methodology that
we also apply to other futures contracts, where we look
at the cumulative weekly absolute changes in the open
interest multiplied by the sign of the futures price change
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every week. The rationale behind this position proxy is
that when there is a price increase, the net long position
of spec investors increases also with the magnitude of the
increase determined by the absolute change in the open
interest. It does not matter whether the open interest rises
or falls, as the net long position can increase either via
fresh longs (increase in open interest) or a reduction of
previous shorts (reduction in open interest), and vice
versa. When there is a price decrease, the net long
position of spec investors decreases also, with the
magnitude of the decrease determined by the absolute
change in the open interest. It does not matter whether
the open interest rises or falls, as the net long position
can decrease either via fresh shorts (increase in open
interest) or reduction of previous longs (reduction in
open interest). Looking at Figure 5 and Figure 6 it is
difficult to not have been concerned about a buildup of
institutional speculative long futures positions in Bitcoin.

Figure 5: Open interest in CME Bitcoin futures contracts
$mn. Last obs. for 10t Feb 2021.
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Figure 6: Our Bitcoin position proxy based on open interest in
CME Bitcoin futures contracts
$mn. Last obs. for 10t Feb 2021.
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How much vulnerability do these momentum traders
pose for Bitcoin at the moment? Clearly, the price surge
to above $40k had shifted our Bitcoin momentum signals
to even higher territory. This is shown in Figure 7, which
depicts our short and long lookback period momentum
signals for Bitcoin. Figure 7 shows that the short
lookback period momentum signal rose above 3.5 stdevs
in early January, and the long lookback period to above
2.5 stdevs, i.e., to even higher levels than the previous
peaks of mid-2019. Both are well above our 1.5 stdev
threshold typically associated with overbought
conditions and a high risk of mean reversion. As we
mentioned in the Jan 15th Flows & Liquidity publication,
the challenge for Bitcoin at the time was that if its price
failed to break out above $40k, the momentum signals
would keep decaying till the end of March, given a
lookback period of around 2-3 months for our short
lookback period momentum signal. Bitcoin faced a
similar challenge at the end of November when its price
was hovering just below $20k. At the time we had
argued that if the Bitcoin price had failed to break out
above $20k, the momentum signals would have naturally
decayed until the end of January creating negative
dynamics for Bitcoin. Luckily, at the time the
institutional flow impulse behind the Grayscale Bitcoin
Trust was so strong that Bitcoin managed to break out
above $20k inducing further position build up rather than
position unwinding by momentum traders in December.
At the moment the institutional flow impulse behind the
Grayscale Bitcoin Trust by itself is not strong enough for
Bitcoin to break out above $40k as the 4-week pace of
the flow into GBTC (Figure 8) appears to have peaked in
December. Luckily, Tesla’s announcement that it has
invested $1.5bn in Bitcoin, or 8% of its corporate cash
reserves, abruptly changed the near-term trajectory for
Bitcoin by bolstering speculative flows and by helping
Bitcoin to break out above $40k. This reduces one
downside risk that we saw previously with Bitcoin, i.e.
the idea that if its price fails to break out above $40k, the
momentum signals would keep decaying till the end of
March, inducing further unwinding by momentum
traders. The opposite is now happening. With Bitcoin
breaking out above $40k, momentum traders are forced
to amplify the current up move by rebuilding their long
Bitcoin futures positions. Indeed, our position proxy
based on CME Bitcoin futures, the preferred vehicle of
momentum traders and other speculative investors, saw a
sharp almost $1bn increase after Tesla’s announcement
(Figure 6) pointing to intense buildup of futures
positions.
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Figure 7: Momentum signals for Bitcoin

z-score of the momentum signal in our Trend Following Strategy
framework shown in Tables A5 and A6 in the Appendix of the Flows &
Liquidity publication. Solid lines are for the shorter-term and dotted lines
for longer-term momentum.
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Figure 8: Grayscale Bitcoin Trust flow
$mn, 4-week rolling average flows
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What about retail investors? The speculative mania by
retail investors characterized the Bitcoin surge during
2017. Unfortunately, there are some signs that retail
interest has also increased sharply in recent months. For
example, as we had argued previously the broadening of
corporate support for Bitcoin, e.g., via Paypal and
Square, has been facilitating and enhancing over time the
usage of Bitcoin by millennials. While we do not yet
have data for 4Q volumes, one way to gauge the impact
from retail purchases via Paypal is to look at volumes on
itBit. These volumes (Figure 9) had increased markedly
since Oct 21st when Paypal announced the launch of
services to enable trading and holding of
cryptocurrencies. In addition, there appears to have been
an increase in the flow impulse by retail investors post
Tesla’s announcement, as suggested by the most recent
spike in volumes at itBit in Figure 9.

20

Global Markets Strategy
J.P. Morgan Perspectives

18 February 2021

J.PMorgan

Figure 9: Daily volume on itBit
In $mn per day
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Another proxy suggesting increased retail participation is
new account openings on ‘traditional’ cryptocurrency
exchanges. Figure 10 below shows unique
cryptocurrency wallet accounts on blockchain.com.
While the number of accounts clearly has an increasing
trend over time, there are sharp pickups in new wallet
accounts during the retail-driven price spikes in end-
2017, as well as mid-2019. Since the start of November
2020, there has been a proportionally similar rise in new
wallet accounts to those two previous episodes.

Figure 10: Unique wallet accounts on blockchain.com
# of accounts in mn.
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Moreover, data on the distribution of Bitcoin balances
held in wallet accounts is also suggestive of retail
participation. Figure 11 shows the percentage change in
total Bitcoin held in wallet accounts by bucket of Bitcoin
balance, e.g. < 1 shows the % change in Bitcoin held in
wallet accounts with a balance of less than one Bitcoin. It
shows that between the start of 2020 and 2021 accounts
with less than one Bitcoin or between one and ten Bitcoin
have seen a marked increase in holdings that is more likely
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to be retail driven. Similarly, there has been a significant
increase in balances held in accounts between 1,000 and
10,000 Bitcoin, which is more likely to be institutionally
driven. By contrast, balances held in accounts with more
than 10,000 Bitcoin have declined significantly,
suggesting early investors and miners have been selling
Bitcoin to facilitate the increase of new entrants.

Figure 11: % increase in Bitcoin held in wallet accounts by
bucket of wallet balance
In %
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In all, while Bitcoin got another boost with Tesla’s
announcement, the 8% allocation of its cash reserves to
Bitcoin is unlikely to be followed by more mainstream
corporates. Irrespective of how many corporates
eventually follow Tesla’s example, there is no doubt that
Tesla’s announcement abruptly changed the near-term
trajectory for Bitcoin by bolstering speculative
institutional flows via Bitcoin futures, as well as retail
flows. How sustained the recent price surge becomes
would depend, in our opinion, on whether less
speculative institutional flows like those behind the
Grayscale Bitcoin Trust follow suit.
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What cryptocurrencies have and
haven’t done for multi-asset
portfolios: Mainstreaming is
reducing diversification benefits
and leading to failure during a crisis
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‘Whether cryptocurrencies are judged eventually
as a financial innovation or a speculative bubble,
Bitcoin has already achieved the fastest-ever
price appreciation of any must-have asset to
which it is often compared, such as Gold (1970s),
Japanese Equities (1980s), Tech stocks (1990s),
Chinese Equities (2000s), Commodities (2000s)
and FANG stocks (2010s).

Those only interested in potential long-run return
targets can review a few research notes published
earlier by J.P. Morgan’s Research (see Kaneva
from 2018 and Panigirtzoglou from 2021). This
note instead revisits cryptocurrencies’ role in
delivering portfolio diversification for global
investors, which is an issue we have been
analyzing for a few years as this market matures.

The criteria are improvements in long-term
portfolio efficiency (do small allocations raise a
multi-asset portfolio’s risk-adjusted returns) and
mitigation of short-term drawdowns (does
Bitcoin rally during major Equity market
declines).

Why bother considering an unconventional and
high-volatility hedge? Three reasons: Equity and
Credit valuations look record-rich for a very
young business cycle; conventional hedges like
DM Bonds barely serve as insurance when US
10Y rates are near 1%; and some as-yet unseen
shocks (materially higher inflation, economically-
debilitating cyberattacks or climate catastrophes)
could favor an asset that operates outside
conventional financial channels.

On these two criteria, small (up to 2%)
allocations to cryptocurrencies still improve
portfolio efficiency due to high returns and
moderate correlations, but the persistence of this
diversification effect is questionable from both
ends. Current prices are so far above production
costs that mean-reversion lower in returns is a
recurring concern. Also, the mainstreaming of
crypto ownership is raising correlations with
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cyclical assets, potentially converting them from
insurance to leverage.

e Over shorter intra-month and intra-quarter
horizons, crypto assets continue to rank as the
poorest hedge for major drawdowns in Global
Equities, particularly relative to the fiat
currencies like the dollar which they seek to
displace. To the extent that Bitcoin remains an
investment vehicle rather than a funding
currency, it will always lack the short base that
sponsors USD (and JPY and CHF) strength
during periods of acute market stress. A more
unique macro shock related to much higher US
inflation or a breakdown of the payments system
will alter this pattern.

One decade’s bubble can become the next
decade’s innovation

Whether cryptocurrencies are judged eventually as a
financial innovation or a speculative bubble, Bitcoin
has already achieved the fastest-ever price
appreciation of any must-have asset to which it is
often compared (Figure 1), such as Gold (1970s),
Japanese Equities (1980s), Tech stocks (1990s),
Chinese Equities (2000s), Commodities (2000s) and
FANG stocks (2010s). Each of these predecessors began
with a compelling narrative and a tagline (“honest
money” for Gold, “Japanese economic miracle” for
Nikkei, “dot-com revolution” for Nasdaq, “a billion
Chinese consumers” for China Equities, “supercycle” for
Commodities and “secular growth” for FANGs), and
each delivered extraordinary price momentum that
challenged standard valuation models at that time. Each
also delivered at least one, high-volatility price crash
during the price discovery process that reversed more
than half the market’s previous gain, even though several
of these markets (Gold, Nasdaq, Chinese Equities,
FANGsS) were later vindicated via further all-time highs.

Those only interested in potential long-run return
targets for cryptocurrencies can review a few
research notes published earlier by JPM Research
(see Examining Bitcoin’s cost structure by Kaneva from
Feb 9, 2018 and Has Bitcoin equalized with gold
already? by Panigirtzoglou from Jan 4, 2021). This note
instead revisits cryptocurrencies’ role in delivering
portfolio diversification for global investors, which is
an evolving issue we have been analyzing over the past
few years through the research notes hyperlinked in the
blue box below. The criteria are improvements in long-
term portfolio efficiency (do small allocations raise a
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multi-asset portfolio’s risk-adjusted returns) and
mitigation of short-term drawdowns (does Bitcoin
rally during major Equity market declines).

Why bother considering hedging with an asset as
unconventional and high-volatility as
cryptocurrencies? A few reasons. One is that
extraordinary monetary and fiscal stimulus over the past
year has created one of the broadest and earliest
valuation problems of the past 25 years (Figure 2),
which creates general concerns about portfolio
vulnerability to a macro or policy shock. These spoilers
range from somewhat familiar ones such as an inability
to tame COVID-19, a destabilizing rise in inflation, a
debt-related aftershock, significant regulatory tightening,
renewed US-China or US-North Korea conflicts; to the
as-yet unseen ones such as an economically-debilitating
cyberattack or an economically-significant climate
catastrophe in a large economy. Another is that the
collapse in DM Bond yields to negative levels in Japan
and Europe and to only 1% in the US has limited their
role as defensive hedges in global portfolios and forced
investors to focus on a range of second-best substitutes
across Equities and FICC (Quality stocks, EM Bonds FX
hedged, USD vs EM FX, JPY vs any currency, Gold),
with cryptocurrencies considered by some to be the
private and digital alternative to Gold (see Safe havens of
the past, present and future by Normand from Jul 3,
2020). Our conclusions haven’t changed much in the
three years we have been tracking this diversification
issue. Bitcoin improves long-term portfolio efficiency,
but its contribution will probably diminish as its
mainstreaming increases its correlation with cyclical
assets. And crypto continues to rank as the least reliable
hedge during periods of acute market stress.
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Figure 1: The hype cycle - Bitcoin ascent has been steeper than
any other financial innovation or asset bubble of the past 50
years

Asset values indexed to 100 in Year 1 of regime change, chosen
approximately as 1970 for gold, 1985 for Nikkei, 1995 for Nasdag, 2001
for Chinese Equities & Commodities, 2012 for Bitcoin and 2014 for
FANGs.
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Figure 2: Proportion of Equity & FICC markets trading rich to
long-term valuation metrics is unusually high for a young
expansion

Real Fed funds rate vs percentage of 70 Equity and FICC markets
trading more than one sigma above long-term average based on 1Y
forward P/Es, credit spreads, real 10Y rates, real FX rates and real
commodity prices. Bars indicate US recessions.
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Previous research notes from JPM Cross-Asset Strategy
on Cryptocurrencies

Cryptocurrencies as portfolio diversification: Still failing in high-
stress environments from January 2019 by Normand

Cryptocurrencies as portfolio diversification: Questionable, despite
low correlations from February 2018 by Normand

The audacity of bitcoin: Risks and opportunities for corporates and
investors from February 2014 by Normand
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Revisiting cryptocurrencies’ advantages and
limitations in global portfolios

J.P. Morgan research reports over the past few years
have explored cryptocurrencies’ diversification
benefits and concluded the following:

e Despite their extraordinary standalone volatility
(Figure 3), crypto assets still raise the long-term
efficiency (the Sharpe ratio, or return per unit of risk)
of a multi-asset Equity and FICC portfolios due to
extraordinarily-high historical returns and lower
cross-asset correlations (table 1) than traditional
markets whose returns are driven more by business
cycle fluctuations and monetary/fiscal policy shifts;

e Those efficiency gains likely overstated, however,
since crypto assets’ returns in their first decade are
often so far above intrinsic value (mining costs) that
bubble critiques are legitimate (Figure 4). Future
returns are thus inclined to be much lower than
historicals, just as average annual gains for other
regime change beneficiaries (Gold, Tech stocks)
moderated as the price discovery process evolved and
the market matured.

¢ Even miniscule exposure of 1% to cryptocurrencies
could prove impractical for institutional investors and
corporates since crypto assets’ lack of legal tender
status will probably always limit their use as a
medium of exchange and therefore their liquidity
(Figure 5). A medium of exchange that agents are not
obligated to accept in settling debts or in purchasing
goods and services has less utility than those that
must be accepted.

e Constrained liquidity due to lack of legal tender
status contributes to the structurally-higher
volatility of crypto assets, similar to the behavior of
supply-constrained Commodities. Such is the tradeoff
in owning an asset with fixed supply (only 21mn
Bitcoin can be produced, around 18.5m of which
have already been mined), even if that scarcity
amplifies purchasing power. For those thinking of the
macroeconomic consequences of a fixed money
supply, yes crypto as monetary anchor would be
more deflationary than anything witnessed by
Argentina under its defunct currency board, Hong
Kong SAR under its longstanding currency board, or
Greece working through a debt crisis under the euro.

e Unlike traditional defensive assets like DM Bonds, the

US dollar vs EM currencies or the Yen versus any
currency, cryptocurrencies’ contribution to long-term
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portfolio efficiency has proven ineffective in
mitigating short-term drawdowns during periods of
acute market stress. So if one’s risk horizon is intra-
month, intra-quarter and potentially during a recession,
cryptocurrencies appear inferior to other defensives.

e Relative to any other asset class or portfolio hedge,
cryptocurrencies would uniquely protect portfolios
against a simultaneous loss of faith in a country’s
currency and its payments system, because they are
produced and they circulate outside conventional and
regulated channels (Figure 6). So as insurance (or a
lottery ticket) against dystopia, some exposure to
these assets could be always justified irrespective of
liquidity and volatility concerns.

Figure 3: Cryptocurrency volatility has not trended lower over the
past several years - it remains about four times more volatile
than Equities or Gold

3M realized volatility on BTC, S&P500 and Gold
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Source: J.P. Morgan, Bloomberg Finance L.P.

Figure 4: Recurring Bitcoin price surges beyond intrinsic value
(estimated mining costs) are one reason to expect long-term
mean reversion
Ratio of BTC price to intrinsic value. Intrinsic value estimated using the
cost of production approach following Hayes (2018)
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Figure 5: Lack of legal tender status may always constrain
cryptocurrency liquidity compared to traditional portfolio hedges
Value of outstandings in traditional and digitial assets in $ trillions.
Measures used are: for Money, M2 monetary aggregates; for DM Bonds,
outstanding nominal and inflation-linked bonds; for Commodities, open
interest across futures and value of above-ground Gold stock; and for
cryptocurrencies, market capitalization of main digital currencies.
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Figure 6: Thunderdome money - Private, digital currencies are a
unique hedge for fragile states vulnerable to simultaneous loss
of faith in the currency and payments system

Fragile States Index (FSI) level for worst 20 countries in 2020 vs 5Y
change in FSI. Higher levels indicate a more fragile country based on
component indicators covering security, factionalism, income inequality,
human rights, refugees and external intervention. Venezuela (28th),
North Korea (30th) and Iran (44th) added for their geopolitical
significance.
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Contribution to long-run portfolio efficiency

Developments over the past year and particularly
during the COVID-19 recession have confirmed this
view on the distinction between long-term efficiency
and short-term risk management. As a stand-alone
asset, cryptocurrencies remain several times more
volatile than core asset markets, with 3M realized
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volatility of 90% compared to about 20% on US Equities
and Gold (Figure 3). But coupled with extraordinary
returns in some years, crypto has often generated a much
higher Sharpe ratio on average than core markets like
Equities or hedge assets like Commodities in general and
Gold specifically (Figure 7). These averages obscure
stretches like 2019-20, when crypto proves less efficient
than its nearest competitor Gold. Thus the debate over
whether Bitcoin or Gold can deliver superior volatility-
adjusted returns remains unresolved, unlike some other
quite reliable relationships informed by decades of
performance trends. US High Yield Credit, for example,
is almost always more efficient than Equities for taking
exposure to the US corporate earnings cycle (Figure 8),
while EM Corporates (CEMBI) and Sovereigns (EMBIG)
almost always dominate Local Currency Bonds (GBI-EM
in USD terms) for trading EM cycles (Figure 9).

Figure 7: Cryptocurrencies’ risk-adjusted returns have usually
beaten Gold, except for 2019-20
Rolling 12-mo returns divided by rolling 1Y realized volatility
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Figure 8: By comparison, there are more reliable risk-adjusted
return patterns, such as the higher efficiency of US HY Credit vs
Equities...

Rolling 12-mo returns divided by rolling 1Y realized volatility
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Figure 9: ...or of EM Corporates and Sovereigns relative to Local
Currency Bonds

Rolling 12-mo returns divided by rolling 1Y realized volatility for JPM’s
EMBIG, CEMBI and GBI-EM (in USD) indices

10 EM Sovereigns (EMBIG)
== EM Local Ccy Bonds (GBI

8 | emmm=EM Corporates (CEMBI)

6 i

4 -

2 i

0 T Fa T A

2

97 99 01 03 05 07 09 11 13 15 17 19 21

Source: J.P. Morgan

Cross-Asset Fundamental Strategy
J.P. Morgan Perspectives

18 February 2021

J.PMorgan

But in a portfolio context, the mainstreaming of
cryptocurrencies — particularly with retail investors —
appears to be raising its correlation with all cyclical
assets (Equities, Credit, Commodities, the EM complex).
If sustained, this development could erode
diversification value over time. Table 1 refreshes
correlations amongst cryptocurrencies (proxied by
Bitcoin), major asset classes and conventional portfolio
hedges (Treasuries, TIPS, Gold and Yen). Measured over
a five year sample (top half of table), cryptocurrencies’
co-movement with all markets remains low and seems to
highlight their potential diversification value. Indeed,
Bitcoin’s correlation coefficients range from 0 to 0.2 and
would seem to position it better than the Yen or Gold for
hedging purposes. Over the past year these correlations
have doubled or tripled, coinciding with surging interest
in access products such as the Grayscale BTC Fund
(Figure 10). While many pairwise correlations remain
moderate (around 0.4) even after their rise, this trend
bears watch.

Table 1: The correlation appeal of crypto seems to have slightly moderated giving some credit to the initial concerns that a gradual
mainstreaming of these instruments could synchronize their moves with core markets

Correlation of weekly returns over past five years and past year

Past five years

S&P500 USTs US HG Credit EM Local TIPS  USD trade-wtd Commodities Gold Yen cash BTC
S&P500 1 -0.25 0.45 0.51 0.15 -0.44 0.56 0.20 -0.12 0.14
USTs 1 0.54 0.08 0.76 -0.09 -0.20 0.46 0.54 0.03
US HG Credit 1 0.52 0.70 -0.48 0.31 0.49 0.41 0.12
EM Local 1 0.37 -0.85 0.51 0.49 0.28 0.17
TIPS 1 -0.35 0.20 0.61 0.45 0.16
USD trade-wtd 1 -0.51 -0.52 -0.43 -0.17
Commodities 1 0.27 -0.01 0.17
Gold 1 0.54 0.19
Yen cash 1 0.11
Bitcoin 1

Past year

S&P500 USTs US HG Credit EM Local TIPS  USD trade-wtd Commodities Gold Yencash BTC
S&P500 1 -0.22 0.66 0.83 0.30 -0.75 0.76 0.47 0.17 0.34
USTs 1 0.41 -0.07 0.69 0.09 -0.23 0.41 0.58 0.06
US HG Credit 1 0.71 0.69 -0.64 0.52 0.55 0.62 0.25
EM Local 1 0.41 -0.93 0.77 0.52 0.34 0.47
TIPS 1 -0.37 0.32 0.69 0.53 0.43
USD trade-wtd 1 -0.72 -0.49 -0.45 -0.43
Commodities 1 0.36 0.13 0.41
Gold 1 0.43 0.43
Yen cash 1 0.16
Bitcoin 1

Source: J.P. Morgan,
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Figure 10: The rise in cryptos’ correlation with other asset
classes over the past year coincides with its mainstreaming via
products such as the Grayscale BTC Fund
Rolling 1Y correlation of BTC daily returns with S&P500 and Gold versus
cumulative 1Y inflows into Grayscale BTC Fund
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More formally, cryptocurrencies’ potential role in a
portfolio seems to emerge also from a standard
optimization framework. Figure 11 illustrates the results
of applying standard unconstrained Markovitz
optimization to a model USD-denominated multi-asset
portfolio, including Equities, Bonds and conventional
hedges (Gold in this example). In this exercise, capital
markets conditions are assumed to be average rather than
representative of the current market environment. Hence,
expected returns are not based on JPM’s expectations for
2021 but on historical averages adjusted for valuations
(10% for US Equities, 2% for US Treasuries, 5% for
Gold and +20% for BTC). Similarly, a five-year sample
is used to estimate volatility and correlations.

Under these assumptions, the optimization framework
still supports the inclusion of BTC in a multi-asset
portfolio. As Figure 11 highlights, the implied weight
for cryptocurrencies increases with target portfolio risk
and ranges from 0% to 2.5% for portfolios with volatility
targets between 4% and 10%. The model’s positive
allocation is primarily motivated by cryptos’ correlation
with conventional asset classes being close to zero,
thereby generating a significant diversification
advantage. However, for realistic levels of target
portfolio risk, the optimal BTC weight remains notably
small relative to what is assigned to Equities, Bonds and
Gold given that BTC historical volatility, much higher
than those of traditional asset classes, penalizes ex-ante
risk-adjusted returns.
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However, cryptocurrencies’ role in a diversified
portfolio is dependent on their cross-asset
correlations, which appear to be rising. The asset
allocation implications of crypto behaving more like a
cyclical asset than a reserve asset are illustrated in Figure
12, which shows model-implied allocations for different
levels of target portfolio risk using three different
samples (past three, five and ten years) for calculating
correlations. Notably, the weight assigned by the
optimization drops as the length of the sample period
shortens and BTC gets excluded from more conservative
portfolios (4% volatility) when using three-year and five-
year correlations. While the allocation to BTC remains
positive for more aggressive portfolios (10% volatility),
using a ten-year sample to estimate correlations results in
a 3% allocation to cryptocurrencies while the weight
falls to 1% using a three-year sample. Unless
convergence in volatility compensates for what seems to
be a gradual drop in correlation savings, BTC might
remain excluded by more risk-averse investors and
become at best marginal for more aggressive risk takers.

Figure 11: Based on cross-asset correlations over the past five
years, the optimal portfolio’s allocation to crypto is 0% to 2.5%
for portfolio volatility targets of 4% to 10%

Optimal allocation to US Equities, US Treasuries, Gold and BTC for an
unconstrained portfolio for different levels of target volatility. The
optimization is a standard Markovitz framework applied to expected
return assumptions and 5Y historical volatilities and correlations.
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Figure 12: But if the past three years of rising cross-asset
correlations are indicative of mainstreaming’s impact, the
optimal allocation drops by half

Optimal allocation to BTC for an unconstrained portfolio for different
levels of target volatility under correlation matrices based on different
sample period (3Y, 5Y and 10Y).
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Mitigation of short-term market drawdowns

For tactical investors focused on risks that could
crystallize over the next year, the better test of hedge
effectiveness is whether a defensive or quasi-defensive
asset rallies when Equities experience a material
drawdown of perhaps 10% on Global Equities. On
this measure, Bitcoin ranks seventh out of 10
alternatives, including: US Treasuries, USD vs EM
Currencies, JPY vs USD, CHF vs EUR, Gold, S&P
Quality stocks vs Value, EM Local Currency Bonds and
UG High Grade. The first five in this list (Treasuries
through Gold) are the most conventional and could be
backtested further over at least two decades. The last two
(EM Bonds with an FX hedge, US High Grade Credit)
are potential, emerging hedges on a view that the
COVID-19 recession has sponsored two regime changes
that alter these asset classes’ correlation with Equities
during a crisis. One is that many EM central banks
(though of moderate-debt economies) will cut interest
rates, and the other is the Fed will buy High Grade
Credit. The risk-return properties of these two markets
will not approximate what Treasuries delivered when
yields were higher and therefore offered greater offsets
to declining stock markets during a crisis. But the
behavior of EM Bonds and HG Credit could still change
enough post-COVID-19 to qualify them as potential
diversifiers in a world with few good options (see Safe
havens of the past, present and future by Normand from
Jul 3, 2020).
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For each of these assets, Figure 13, Figure 14 and table 2
show returns and success rates (the percentage of Equity
drawdowns in which the hedge rallied) during the 20
largest Global Equity corrections of the past decade.
Bitcoin ranks as the worst in terms of median returns
(-5%) and the third worst in terms of success rate (42%).
Gold is slightly better on both metrics (52% success rate,
2.5% returns), but inferior to fiat currencies like USD vs
EM FX (100% success rate, 3% returns) and JPY vs
USD (86% success, 2% returns). What distinguishes
USD and JPY from Gold and Bitcoin is that the first two
are often funding legs of investments in higher-yield
assets, so are bought back during periods of acute market
stress. Neither Gold nor crypto benefit from that short
base that lends technical support to some major fiat
currencies in a crisis, regardless of longer-term concerns
about debt monetization in the US and Japan. Perhaps
market dynamics will be different during an Equity
market correction driven by much higher US inflation
and a more durable loss of confidence in the dollar (none
of the episodes in table 2 were driven primarily by
upside surprises on inflation). But until and unless those
macro concerns materialize, crypto’s ownership structure
inclines it to underperform in a macro crisis those very
currencies it aspires to replace.

Figure 13: Despite their medium-term diversification benefit,
cryptocurrencies have not hedged the largest Equity drawdowns
Returns on defensive and quasi-defensive assets during largest global
equity drawdowns since GFC. X axis shows dates of MSCI ACWI
drawdowns > 5%.
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Figure 14: USD vs EM FX, JPY vs USD and US Treasuries have
hedged Equities more reliably than other asset classes
Success rate for various defensive assets during MSCI ACWI peak-to-

trough drawdowns of at least 5%. 2000-20 and 2010-2020 sample

periods.
100%

100% 1 m— ggo
80%
60%
40% A
20%
0% -

Source: J.P. Morgan

USD vs EM FX
JPY vs USD

81%

US Treasuries

1%

CHF vs EUR N —

67%

P

hedged)

EM Bonds (F.
S&P500 Quality v

67

7

m2010-2020
m 2000-2020

52%

| 42%
e

Gol

o
Bitcoin  p—

Value

5

EM Bonds
(unhedged)

m 3
USHGvs Bonds gg®

Cross-Asset Fundamental Strategy
J.P. Morgan Perspectives

18 February 2021

J.PMorgan

Table 2: Drawdowns of at least 10% on Global Equities have occurred almost annually over the past decade, during which cryptocurrencies
have proven the least profitable hedges
Returns on traditional and non-traditional defensive assets during largest global equity drawdowns since 2009. Drawdown calculated as maximum peak-to-trough move during

episode. Returns on other asset classes calculated as total return over same window. Green indicates positive return on hedge during Equity decline.

Traditional hedges

Non-traditional hedges

S&P500
MSCIACWI  Quality vs US Treasuries Gold  JPYvsUSD CHFvsEUR USPYSEM yspgeregit USHGvs  EMBonds EM Bonds Bitcoin
Value FX Bonds (hedged) (unhedged)
Sep/Nov-08 a37% 5% 5% 105% T58% 5% 7% 3% 2% 0% 5% NA
Jan/Feb-09 -26.8% 14.8% -1.6% 6.8% -5.2% 3.2% 10.0% -3.5% -2.6% 4.2% 14.0% NA
JunlJul-09 7.8% 1.6% 19%  -7.0% 34% 0.3% 14% 4.7% 2.2% 0.2% -0.8% NA
Jan/Feb-10 10.0% 1.8% 15%  -T1% 3.2% 0.7% 3.8% 0.7% 1.4% 0.2% 4.1% NA
Maylun-10 -16.3% 3.0% 4.6% 43% 6.0% 7.4% 54% 3.4% -3.6% 1.3% -3.4% NA
Julloct11 214% 7.6% 7.1% 8.2% 6.0% -0.1% 12.9% 2.6% -6.4% 2.0% 11.8% -66.0%
May-12 13.4% 11% 36%  -35% 4.7% 0.2% 7.3% 1.8% 2.7% 0.7% -6.8% 6.0%
Oc/Nov-12 -6.2% 2.2% 15%  -1.6% -2.5% 0.3% 2.1% 0.3% 1.8% 0.5% A1.5% 1.6%
MaylJun-13 -8.8% -0.7% 27%  -68% 4.9% 2.2% 4.6% 4.9% -0.7% -5.6% A1.1% 15.6%
Jan-14 5.6% -0.2% 2.1% 4.7% 43% 0.7% 4.4% 2.4% -0.9% 1.3% 4.4% 8.0%
Sep/Oct-14 -9.4% 0.4% 17%  -24% 1.4% 0.0% 34% 0.9% 1.3% -0.4% 5.4% -19.6%
JullAug-15 15.5% 11% 16%  -64% 11% 4.8% 11.8% -0.4% 1.9% -3.5% 15.9% 0.7%
Jan/Feb-16 A2.7% 0.4% 41%  16.6% 7.2% A1.5% 24% 11% -3.4% 1.3% -0.7% 12.5%
Jun-16 7.3% 0.2% 16% 4.9% 4.9% 1.3% 2.2% 11% -0.8% 0.1% -2.4% 10.9%
Feb-18 -9.0% 0.9% A0%  -23% -0.1% 1.2% 19% 4.2% 0.0% -0.2% -2.4% -24.9%
Mar-18 4.9% -0.4% 11% 1.3% 0.9% -0.4% 0.4% 0.6% -0.7% 0.8% 0.5% -23.0%
Oct-18 10.3% -0.4% 0.0% 2.4% 0.2% A.4% 0.1% -0.6% -0.9% 0.6% 11% -6.9%
Dec-18 -12.0% -0.2% 18% 3.4% 2.9% 0.7% 13% 1.2% -0.7% 0.7% -0.3% 5.0%
May-19 -6.2% 0.8% 3.0% 3.6% 2.8% 2.0% 10% 1.8% 1.6% 11% 0.8% 50.4%
Aug-19 -6.2% 0.5% 3.3% 6.3% 2.2% 1.2% 32% 2.4% A.4% 0.5% -3.0% 5.2%
Feb/Mar-20 -33.8% 8.6% 60%  -36% 0.1% 0.6% 10.7% 11.6% A7.6% 5.8% 19.3% -33.3%
Jun-20 5.4% 6.2% 18% 4.3% 11% 1.7% 37% 1.2% -0.8% 0.7% -2.3% 5.3%
Sep-20 7% A.7% 02%  A41% 0.8% 0.2% 2.0% -0.5% -0.3% -0.2% 1.6% 10.1%
0ct-20 -6.2% 1.2% 01%  -24% 1.0% 0.4% 0.9% 0.3% 0.4% 0.1% -0.5% 14.2%
Success rate NA % 9% 50% 83% 75% 100% 67% 8% 63% 13% 42%
Median return -9.2% 0.9% 18% 24% 2.2% 0.6% 32% 1.1% 1.1% 0.5% 2.4% 5.3%
Avg return A2.7% 24% 2.0% 0.3% 2.7% 0.9% 47% 0.1% -2.5% -0.6% -5.6% -6.2%

Source: J.P. Morgan, Bloomberg Finance L.P.
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Only as strong as the
foundation: Risks inherent in
the microstructure of Bitcoin
markets

e On-screen liquidity in Bitcoin markets has
continued to improve and outpace more
traditional asset classes on a relative basis...

e ...but, as with many global markets, the vast
majority of this liquidity provision comes from
high frequency-style traders who often end up
fleeing when volatility picks up.

e A critical lesson of last March is no asset class,
including even US Treasuries, is ‘safer’ than the
ability to exchange it for fiat cash at a reasonable
cost.

e  Given this vulnerability, we consider what
potential catalyst, aside from idiosyncratic flows,
could generate such a shock.

e Most Bitcoin trading occurs, not against fiat
USD, but USDT, a stablecoin issued by Tether
Ltd. and pegged 1:1 to the US dollar.

o USDT is engaged in a classic liquidity
transformation along the lines of traditional
commercial banks, but is not subject to the same
strict supervisory and disclosure regime, and
certainly does not have anything like deposit
insurance.

o Tether Ltd. claims reserve assets of cash and
equivalents equal to their outstanding liabilities,
but has famously not produced an independent
audit and has claimed in court filings that they
need not maintain full backing.

e A sudden loss of confidence in USDT would likely
generate a severe liquidity shock to Bitcoin
markets, which could lose access to by far the
largest pools of demand and liquidity.

Only as strong as the foundation

A few months back, we highlighted the resilience of
Bitcoin markets relative to more traditional asset classes
during periods of stress last March and April (see
Cryptocurrency takes its first stress test, J. Younger et
al., 11 June 2020). Liquidity was clearly robust through
the more disorderly phases of that crisis, dropping
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comparably to equities, gold, FX and fixed income, but
staging a more rapid and resilient recovery. As we have
found in Treasury markets, this relied on the return of
high frequency traders, who contribute most of the on-
screen depth on major exchanges like Coinbase (see
Wallet Chain, H. St John et al., 30 Oct 2020). That said,
we found price action was more in line with the
performance of risky assets than stores of value or a
medium of exchange. In that sense, Bitcoin appeared to
be performing like a hybrid product, displaying
elements of both.

Figure 1: The market capitalization of Bitcoin now exceeds the
value of above-ground diamonds, and is ~20% that of all gold
held purely for private investment purposes

Market capitalization of Bitcoin versus above-ground diamonds* and gold
held for private investment purposest; $bn

3000 - Diamonds
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* Estimated from annual production figures from the British Geological Service Mineral
Statistics Datasets (1970-2010) and Kimberley Process (2011-19), scaled to rough
diamond prices using Kimberley Process value estimates through 2019 and extrapolated

using the Zimnisky Rough Diamond Index.
T Above-ground gold statistics from the World Gold Council.

Source: Metals Focus, Refinitiv GFMS, World Gold Council, Kimberley Process, UKGS,
Zimnisky Rough Diamond Index, Coinmarketcap.com

Figure 2: Bitcoin market depth dropped less and recovered faster
than several more traditional asset classes, and has since
improved further as prices rose
1-year z-score of weekly average market depth by asset class; unitless
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Note: Bitcoin market depth from Coinbase USD pairs.
Source: J.P. Morgan, CME, BrokerTec, bitcoinity.com
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The continued resilience of the liquidity of this
market is arguably increasingly important to broader
financial stability. Judged based on market value,
Bitcoin is far from a niche asset class. At the peak earlier
this year, its market capitalization was in excess of
$750bn—and even with the recent sell-off it remains
well above $600bn. That would make Bitcoin, by some
estimates, worth more that the full stock of above-ground
diamonds, and ~20% of gold held for investment and
trading purposes (Figure 1).

As this has occurred, there is evidence to suggest that
liquidity in the Bitcoin market has continued to
improve. Market depth, for example, clearly jumped in
October—though we see a similar effect in other asset
classes, it was both earlier and larger in relative
magnitude (Figure 2). This has furthermore been
largely sustained in more recent weeks as the
deepening of Gold, FX, and Treasury markets proved
more transient.

That said, the experience of last March made clear
that visible depth often cannot be relied upon when
times turn rough. Not only was this true even of the
market for US Treasuries, but risk-free assets more
generally were arguably the epicenter of the liquidity
shock that destabilized global markets, leading to the
most significant financial stability event since 2008 (see
e.g., Scary stories to tell in the dark, J. Younger et al., 29
June 2020). A critical lesson of that period is that no
asset class is safer in practice than the ability to
exchange those holdings for fiat cash' under stress
and at a reasonable cost. Thus the resilience of market
microstructure is a key input into evaluating risk, and
arguably more important at times than other factors like
credit or limited supply.

We believe this risk originates in the role of high-
frequency (HFT) market making activity from both
principal trading firms (PTFs) and automated
systems run by bank-affiliated and other dealers. In
Treasuries, for example, we estimate roughly 70-80% of
on-screen liquidity is provided by these participants (see
e.g., The Life Aquatic, H. St John et al., 5 June 2020 and
references therein). Bitcoin markets, if anything, show
a stronger effect, with more than 90% of visible depth

! Focusing on interchangeability for fiat cash clearly implicates
broader debates regarding the future of money. That is well
beyond the scope of this discussion. But it can be argued that
as long as only deposits at the Federal Reserve, intermediated
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provided by HFT-style activity over the past few
months (Figure 3). This remains strikingly true
throughout the 24-hour trading day, and unlike Treasury
markets, for example, if anything is more pronounced in
European and Asian trading hours.

Figure 3: As with other asset classes, high-frequency traders
have grown to dominate the provision of liquidity on Bitcoin
exchanges, including the most recent few months of exponential
price appreciation...

Rolling weekly average of the fraction of market depth attributable to
high-frequency style market makers during North American, European,
and Asian trading hours (LHS; %) versus BTC/USD price (RHS; $)
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Note: For details see Wallet Chain, H. St John et al., 30 Oct. 2020.
Source: J.P. Morgan, NYDIG
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Figure 4: ... but, also like other markets, this liquidity tends to
disappear quickly during times of stress, and that has grown
even more true in recent months

Expected drop in the fraction of market depth attributable to HFT activity
for 10- and 30-year Treasuries, as well as BTC prior and post
10/1/2020; %
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Intra-day vol percentile
Source: J.P. Morgan, NYDIG, BrokerTec

As expected, we see a sharp drop in more recent days as
volatility has increased. As of the middle of January,
HFT-style activity contributed roughly 74% in North
American trading and 80% in European and Asian hours,
compared to peaks of 88% and 93% over the past few

by commercial banks, are accepted to cure liabilities to the US
government, they will remain the ultimate source of value in
the broader monetary ecosystem.
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months. A somewhat more systematic look reveals a
clear tendency for HFT market makers to back off
when volatility is elevated (Figure 4). In fact, their
propensity to do so appears to have increased over the
past few months. That said, the extent to which this
relationship resembled much larger and more
systemically important assets like Treasuries is
striking—if anything liquidity in 30-year Bonds looks
more prone to flight by this measure. The lesson appears
to be that Bitcoin is subject to the same pro-cyclical
liquidity dynamics as many other markets.

That said, volatility shocks generally require a
catalyst. Aside from random imbalances of flows or
idiosyncratic trading activity, what might cause such an
event in Bitcoin? This is where the composition and
geography of trading activity comes in. Though the value
of a Bitcoin is most commonly quoted in US dollar, the
vast majority of the trading is not against fiat currency at
all. Rather, data collected by NYDIG suggests that
since 2019 around 50-60% of BTC trades for USDT,’
which is a stablecoin issued by Tether Ltd. (Figure 5;
for a broader overview of stablecoins, see Can
stablecoins achieve global scale?, J. Younger et al., 3
Dec. 2019). Reliance on USDT specifically has declined
in recent weeks, but only due to increased use of other
stablecoins; trading versus fiat USD is down marginally
on average since October relative to the rest of 2020.

Figure 5: Most Bitcoin trading occurs relative to stablecoins,
particularly USDT which is issued by Tether Ltd. and pegged to
the US dollar ...

Fraction of trading volume in BTC by pair; %

mUSDT mOthercrypto © USD ®EUR # Other fiat
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0%
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Note: Includes activity on Binance, Coinbase, Bitstamp, Kraken, Gemini and Bitfinex.
Source: J.P. Morgan, NYDIG

2 Tracking ‘true’ trading volumes in cryptocurrency markets is
a matter of some debate, particularly offshore where USDT
trading dominates. Another analysis showed USDT volume as
more than 70% of global turnover, while others are consistent

with the figures quoted here.
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This owes primarily to the balkanized nature of
cryptocurrency exchanges, including many without
direct access to the US banking system. Binance in
particular has a commanding lead in both traded volume
and liquidity provision but only accepts USDT and other
stablecoins (Figure 6). Relying on Tether and other
stablecoins pegged 1:1 to fiat currency is more efficient
for cross-border transfers and inter-exchange arbitrage
trading. It does, however, expose the broader Bitcoin
ecosystem to the stability of this peg—without USDT,
the market would lose access to its largest pools of
liquidity in both spot and derivatives.

Figure 6: ... which reflects the dominance of offshore venues like
Binance which do not have formal US banking relationships
Fraction of traded volume by trading pair and market depth (bids and
asks within 2% of mid) by exchange, all from 9/1/2020 to 1/21/2021; %
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Source: J.P. Morgan, NYDIG

This is nothing new—concerns about the long-term
stability of USDT have circulated for several years.’
This has clearly not stood in the way of further rapid
growth in open interest and overall usage. That said,
increased institutional sponsorship* largely brings
enhanced and renewed scrutiny as larger, more
liquidity-sensitive investors enter the space. It also
invites more regulatory attention as potential financial
stability risks increase—for example, the recently
proposed STABLE Act. These developments motivate
revisiting the topic.

We begin by asking how good the USDT peg
performs in practice. Over the past couple of years,
daily volatility in the USD/USDT cross is more in line
with freely floating G4 NEERs than other pegged

3 For example, in early-2018 as the first run-up in Bitcoin
rapidly reversed and April 2019 when the NYAG case was first
announced.

4 Now including the largest asset manager in the world.
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exchange rates but better than some other relatively
common stablecoins like USDC (USD Coin; notable for
reasons which, again, will come up shortly; Figure 7).
That said, it has been rather consistent over that period,
which suggests this level of inefficiency in redemptions
is tolerable to the market, and it remains quite small
compared to Bitcoin, which realized roughly 4-5% daily
volatility over the same period.

Figure 7: USDT shows considerably greater volatility than
pegged fiat currencies, though noticeably less than USDC and
others that offer greater disclosure and are subject to US law
Standard deviation of daily changes by year; %
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0.6% A m2020
0.4% A
0.2% A
0.0% -

EUR JPY USD HKD AED SAR DKK USDT BUSD USDC

Note: HKD, AED and SAR are pegged to USD, and DKK is pegged to EUR.
Source: J.P. Morgan, coinmarketcap.com

How does USDT work? For details, we direct the reader
to a whitepaper posted to their website. But at a high
level, the Tether market is tiered into liquidity
providers (sometimes termed “verified customers™)
and users (buyers and sellers in the secondary
market). The former are a small subset® which

5 According to documents released by Tether Ltd., the parent
and issuing company for USDT tokens, US persons must be
incorporated offshore (i.e., “outside the United States or its
territories or insular possessions”).

® Because USDT is a tiered market with only a small subset
permissioned to redeem fiat currency funds for tokens, in
practice redemptions are more easily accomplished through an
intermediating buy/sell of free floating cryptocurrencies like
BTC. This, however, leaves the reserve fund intact and relies
on deep and liquid markets in BTC/USDT pairs.

7 The latest Quarterly Statistical Digest from the Central Bank
of the Bahamas shows increases of roughly $1.8bn and $580mn
in non-resident deposit liabilities of international banks and
foreign currency deposit liabilities of domestic banks from Q4-
end 2019 to Q3-end 2020, respectively, while compared to a
more than $11bn increase in USDT outstanding over the same
period. For context, as of December 2020 the Central Bank of
the Bahamas listed Deltec Bank & Trust as an Authorized
Agent, which suggests their balance sheet would be included
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participate in the creation and redemption process. New
tokens are minted following a wire of fiat currency funds
in the same amount (net of fees) to a preselected bank
account owned by Tether Ltd., which are then delivered
to the liquidity provider to exchange for BTC, other
cryptocurrencies, or other stablecoins. Those funds can
be reclaimed through a prescribed redemption process,®
making USDT in principle a claim on this pool of
reserve assets.

There is not a great deal of transparency around the
ratio of reserve fund assets to USDT tokens, or what
they constitute. A report commissioned in 2018 lists
bank deposits totaling slightly more than 100% of
outstanding liabilities as of June 1% of that year. This
suggests that, at last as of mid-2018, reserve assets
consisted primarily of unsecured bank deposits. A letter
released by Tether Ltd. suggests at least one of these
accounts (likely the larger of the two) is held at Deltec
Bank in The Bahamas. It seems unlikely, however, that
this account remains the primarily source of bank assets.”
This suggests the reserve fund is primarily held
elsewhere® and could consist of assets besides bank
deposits. And, of course USDT may not be fully
reserved’—we know from filings related to an ongoing
court proceeding that, at least for a period of time, the
value of the cash and equivalent reserve fund assets was
only 74% of total liabilities and that it should not be
required to fully back the tokens.!°

In this sense, Tether Ltd. is engaged in a variant of the
classic liquidity transformation.!! Parallels are often

among international banks for reporting purposes. Along the
same lines, BIS locational banking statistics show external
claims of banks in the Bahamas increased $1bn over the same
period. More generally, TIC data show total liabilities payable
in US dollars (including T-bills, negotiable CDs, and others)
declined roughly $4bn from December 2019 to November
2020, despite a roughly $15bn increase in USDT outstanding
over the same period.

8 A White Paper released in 2016 notes accounts at two banks
in Taiwan, for example.

° This was addressed in a recent blog post, though we also
point the reader to a rebuttal on a recent podcast.

101t is interesting to note that BTC usually trades at a discount
to offshore stablecoins like USDT and BUSD. This suggests
demand in cash is incrementally greater on average.

' For an overview, see Banks and Liquidity Creation, D.
Diamond, Economic Quarterly, Federal Reserve Bank of
Richmond, Spring 2007. An interesting nuance here is the
liquidity benefits offered by USDT owe to segmentation and

33


https://www.richmondfed.org/-/media/richmondfedorg/publications/research/economic_quarterly/2007/spring/pdf/diamond.pdf
https://secureweb.jpmchase.net/readonly/https:/urldefense.proofpoint.com/v2/url?u=https-3A__podcasts.apple.com_us_podcast_unconfirmed_id1347049808-3Fi-3D1000506165886&d=DwMCaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=YOWyLMAQn6paURMW5ED7SzZp1jL7_XQ4QzPgpqTH9YM&m=r5FclP0RBALwEBu9EAA_JWLDnTVZWHMCkSfpyCV2Y38&s=JsJy73N2CULQ-5Q0yBaKi188I4NC_nyL2rmCCnX7v70&e=
https://crypto-anonymous-2021.medium.com/the-bit-short-inside-cryptos-doomsday-machine-f8dcf78a64d3
https://tether.to/wp-content/uploads/2016/06/TetherWhitePaper.pdf
https://ticdata.treasury.gov/Publish/lb_35319.txt
https://www.bis.org/statistics/bankstats.htm?m=6%7C31%7C69
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https://www.centralbankbahamas.com/viewPDF/documents/2020-11-30-09-29-49-CBOB-Quarterly-Statisticl-Digest---November-2020-opt.pdf
https://tether.to/wp-content/uploads/2016/06/TetherWhitePaper.pdf
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drawn to more traditional commercial banks, which
operate under a presumably much more aggressively
fractional reserve regime—in the US, for example, as of
this writing large institutions hold only 14% of their
assets in cash and equivalents, up from less than 8% in
early-2020 and levels as low as ~2.5% in 2008.!2 Unlike
Tether Ltd., however, commercial banks are subject
to a strict regulatory regime'® of risk-based and
leverage capital requirements, liquidity requirements,
and regular extensive disclosures'*—not to mention
being covered by Federal deposit insurance. In other
words, the ability to mint ‘money’ typically comes at the
cost of invasive supervision and public disclosure. Tether
Ltd. has famously refused a third party audit, and does
not apparently have any clear regulatory constraints on
leverage or the composition of their reserve assets. Thus,
if we apply the Diamond-Dybvig framework, their
only true protection against runs is suspension of
convertibility, either through the coordinated action
of verified customers's or by Tether Ltd. themselves.

This stands in contrast to other stablecoins like
Binance USD (BUSD; ~8% of volume since
September 2020) and USD Coin (USDC; ~1.8%).
These tokens are fully reserved and subject to a clear and
independent audit trail with monthly disclosure (e.g.,
here and here) which make it clear that these tokens are
fully backed by commercial bank deposits. This means
that, in principle, they should inherit the supervisory
regime to which those deposits are subject, reducing run
risk. That said, they are not purely fungible, and still bear
regulatory risk associated transferability, especially in
the context of cross-border transactions.

Given this level of transparency, it is only natural
that many in the cryptocurrency market have
speculated about the long-term stability of the USDT
peg. To date, there is little evidence of significant cracks
emerging, and we certainly do not take a view on the
facts of this case. Further, as alluded to above the tiered

frictions in cross-border flows, rather than the more
fundamental illiquidity of the reserve assets.

12 Cash and equivalents versus total assets for large commercial
banks (>$250bn total assets) from Federal Reserve H.8 data as
of Jan. 15, 2021. The recent increase reflects the rapid
expansion of the Fed’s balance sheet. The pre-crisis era
primarily reflects risk-based capital requirements while more
recent years include total leverage and GSIB score related
constraints.

13 For an overview of international standards under Basel I1I
see this overview provided by the BIS BCBS.
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structure of USDT markets could in principle offer
gatekeeping mechanisms which could constitute a
credible threat to suspend convertibility, thus reducing
run risk. That said, particularly in light of the recent run-
up and resulting increase in value at risk since the lows
last year, the heavy reliance of Bitcoin on Tether tokens
is important to bear in mind. Were any issues to arise
that could affect the willingness or ability of both
domestic and foreign investors to use USDT, the most
likely result would be a severe liquidity shock to the
broader cryptocurrency market which could be
amplified by its disproportionate impact on HFT-
style market makers which dominate the flow. One
potential such catalyst is any less than flattering
revelations from discovery related to ongoing court
proceedings.'¢
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14 For example, FDIC Call Reports and Financial Stability
Monitoring Reports.

15 To first order, verified customers are subject to similar
economic incentives and behavior constraints typically applied
to the holders of unsecured commercial bank deposit liabilities.
However, their much smaller number and therefore greater
ability to coordinate could in principle shift or remove some
Nash equilibria and allow them to participate to some extent in
suspension of convertibility of USDT for fiat USD cash.

16 Including a case brought by the Attorney General of New
York State (New York County Supreme Court 450545/2019;
public documents available here).
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You say you want a revolution:
Who is permissioned to utilize
digital currencies?

e  Though free-floating cryptocurrencies and
private stablecoins have struggled to gain
traction, central bank digital currencies (CBDCs)
are, in many ways, a compelling alternative.

e Any potential CBDC would form a third
component of the monetary base, and be issued
by the central bank.

e  The first and most important choice is who will
be permissioned to utilize these tokens; a retail
CBDC runs the risk of absorbing large quantities
of bank deposits and disintermediating the
private sector financial system.

e  The specific use cases for CBDCs are not as
compelling as the ubiquity of these projects
would suggest ...

e ... butin addition to higher levels of financial
inclusion, more efficient cross-border payments,
and improved financial stability monitoring,
CBDC:s can be viewed as an exercise in
geopolitical risk management—particularly for
the United States.

e Several design choices will be key to success: (1)
maintaining a separation between central bank
and private money, even if both are tokenized on
distributed ledgers; (2) a sufficiently efficient
protocol that is compliant with applicable laws
governing privacy and reporting; (3) preserving
liquidity savings mechanisms and intraday
liquidity.

You say you want a revolution: considering
central bank digital currency

The popularity of cryptocurrencies like Bitcoin and
Ethereum has waxed and waned over the past couple of
years. Perhaps more importantly, these tokens remain
primarily vehicles for speculation; by some estimates
only 1% of BTC transactions came from merchants in
early-2019. That is not to say the technology itself has
not increasingly found its footing. Alternative payment
systems are fast becoming a key component of Chinese
financial infrastructure (see 4 case study in alternative

Global Research
J.P. Morgan Perspectives

18 February 2021

J.PMorgan

payvments, J. Younger et al., 5 Dec 2019), banks have
introduced their own digital tokens, and blockchains
have been deployed in a variety of venues including
financial services and transportation (see J.P. Morgan
Perspectives: Blockchain, digital currency, and
cryptocurrency, J. Chang et al., 21 Feb 2020 and The
road ahead for digital currency and fast payments, J.
Younger, 9 Jan 2020). However, the cryptocurrency
revolution has clearly not had the scope and reach
some thought possible a few years ago.

Figure 1: The vast majority of central banks, covering most
global economic and payments activity, are in the advanced or
exploratory stage of pursuing central bank digital currencies
Share of global payment volume and economic activity as of 2018
grouped by stage of development for CBDCs (as of 1Q 2020); %

80% 1

B Payment volume Economic activity
60% -
40% 1
20% 1
0% - —

Advanced Exploring Rejected None
Source: J.P. Morgan, BIS, JPM Blockchain Center of Excellence (JPM BCOE)

Figure 2: Though paper currency remains a key means of
payment, particularly for consumers, in several larger countries it
is shrinking as a share of the overall money supply
Change in currency in circulation as a share of M2 (central bank and
quasi-money) over the past fifteen years, overall change indicated; %

4% -
1.9%

0,
29 oay 2% 16%
0.1%

0%
-0.8% -0.5%

-2% - -3.0%

0 -4.4% 2004-09
m2009-14

% 1729 m2014-19

8% A
SE CN NO CA UK JP USs CH EZ KR
Source: J.P. Morgan, Haver Analytics

That said, free floating private tokens are but one
possible version of digital money. Over recent years
many have looked to apply some of the principles
underlying the design and implementation of BTH and
ETH to public money—central bank digital currencies,
or CBDC:s. Unlike Bitcoin and other cryptocurrencies, a
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potential CBDC would be issued and backed by the central
bank and trade 1:1 with the existing currency, thus having
a much more stable value. Also in being central bank
money, these tokens would avoid many (but not all) of the
pitfalls of private stablecoins (see Can stablecoins achieve
global scale?, J. Younger et al., 3 Dec 2019 and The
market implications of Libra and other stablecoins, J.
Younger et al., 5 Sep 2019). It should come as no surprise
that a recent BIS survey found that 86% of their
respondents were exploring some version of a CBDC last
year, up from about 65% in 2017. Based a survey of public
information, advanced and exploratory projects cover
roughly 90% of payment and economic activity,
respectively (Figure 1). The Fed has not been at the
vanguard of central banks studying CBDCs, though it is
carefully monitoring these developments.

Why issue a CBDC in the first place? As a general
matter, however, use of paper money is already on
the decline relative to quasi-money in some major
economies. Sweden and China are clearly the most
important such examples, but it is notable that many
other G10 countries are experiencing flat to negative
growth in paper currency as a fraction of broad money!
(Figure 2). Along these lines, some estimates suggest this
trend is likely to continue (e.g., Cash Use Across
Countries, T. Khiaonarong and D. Humphrey, IMF
WP/19/46, March 2019). Providing a digital
replacement potentially offers numerous societal
benefits, including better financial inclusion, more
efficient and faster payments, and geopolitical
advantages for the issuing country (more on this later).

The COVID-19 crisis has brought the potential
financial inclusion benefits of digital money into
sharper relief, especially for advanced economies.
Perhaps most immediately, paper currency is a potential
vector for transmission. Along these lines, numerous
central banks have taken steps to either limit its use (e.g.,
by encouraging contactless payments), or gone so far as
the quarantine of some repatriated notes (for a fuller
accounting, see Covid-19, cash, and the future of
payments, Auer et al., BIS Bulletin No. 3, 3 April 2020).
This risk is felt disproportionately by lower-income
households: a recent San Francisco Fed study found that
households making less than $50k per year were
increasing their cash holdings, while the opposite was

! Unfortunately this measure comingles effects related to
central bank balance sheet expansion (QE, liquidity programs,
etc.), as well as FX reserve and exchange rate management. But

it does capture shifts in the stock of public and private money.
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true of higher income brackets. Digital money would be
contactless by definition and could therefore potentially
limit the spread of contagions.

Though the acute risk of contagious disease may fade
over time, one endearing lesson of the current crisis is
the difficulty in getting direct government payments
to individuals in a timely manner. Take, for example,
the first round of Economic Stimulus Payments in the
United States. After three weeks of processing the IRS
reported roughly 90mn had been distributed, or roughly
60% of the total expected total. This likely owes in no
small part to a lack of direct deposit access to taxpayer
bank accounts, and there are a number of cases (mostly
non-filers) where beneficiaries are much less likely to
have access to traditional financial services at all. Given
nearly 40% of American households still without $400
on hand in the event of a financial emergency, and 12%
unable to borrow to cover such an expense, speed is
critical to the effectiveness of direct assistance programs
for millions of recipients, particularly the most
economically vulnerable.? A retail CBDC or other
widely adopted digital token to which the government
had access, for example, could help speed the
distribution of these types of payments.

Our analysis looks at the creation of retail CBDCs as
conceptually equivalent to two steps. First, allowing
non-banks (businesses and households) to have the
ability to directly hold reserve account balances at the
Fed, giving them a claim on the Fed’s balance sheet
(Fedcoins). Second, allowing transactions on these
claims to clear and settle on a peer-to-peer basis,
utilizing the distributed ledger technology that serves as
the backbone of Bitcoin. Both steps would be
controversial and require the assent of Congress. The
first step could serve as a backdoor route to a narrow
banking system, with large and controversial
implications for financial intermediation. The second
step raises questions about whether a Fed CBDC should
be structured to preserve the anonymity of cash (or
Bitcoin). Moreover, it remains to be seen whether the
second step is even necessary, as the Fed can (and does)
efficiently serve as a trusted third-party clearing and
settling agent.

2 For more detail, see Report on the Economic Wellbeing of
U.S. Households in 2018, FRB, May 2019.



https://www.federalreserve.gov/publications/files/2018-report-economic-well-being-us-households-201905.pdf
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Why bother with CBDCs?

The white paper that introduced Bitcoin in 2008 described
it as “a peer-to-peer electronic cash system.” The supply
of Bitcoins follows a predetermined path and does not
adjust in response to fluctuations in the money demand
curve. This has resulted in huge fluctuations in value,
relative to traditional currencies or to a basket of goods
and services. Because of these value fluctuations, most
economists are quite skeptical that Bitcoin will ever be
useful as a medium of exchange or unit of account (for
example, see the survey here). This skepticism seems
validated by practice. Bitcoin has been around for over a
decade and still has not taken off as a legitimate payment
medium. If instead cryptocurrency supply were
controlled by a central bank to trade 1:1 with the
existing, conventional, currency then the supply could
be adjusted to have a more stable value relative to a
basket of goods and services, thereby making it more
usable for everyday transactions.

Any potential CBDC would be a third form of
monetary base, alongside currency and reserves. Just
as a dollar of currency trades 1:1 with a dollar of
reserves, so too would a dollar of Fed CBDC trade 1:1
with either of the other two dollar forms. From the
perspective of the central bank balance sheet the
introduction of another form of liability for the central
bank would be the only change. This would not
necessarily have any implications for monetary policy,
and all three forms of monetary base would continue to
be backed by assets on the Fed’s balance sheet.

Bank reserves arguably are a form of electronic cash,
like Bitcoin. Unlike Bitcoin, their issuance is controlled
by the Fed’s monetary policy, which, as mentioned
earlier, most economists see as a desirable property.
Reserves still differ from a CBDC in three respects.
First, only a limited number of entities, primarily
depository institutions, are allowed to hold reserves.
Second, reserve payments are settled by a trusted third
party, the Fed, rather than on a peer-to-peer basis. Third,
transactions are tracked and recorded in an account,
rather than a token-based system.

A banker’s bank or a people’s bank?

The Fed’s interaction with businesses and households is
generally mediated through the banking sector, as is
common for central banks. A retail CBDC would give
businesses and individuals direct access to a claim on the
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balance sheet. Depending on how it is structured, this
could create a strong incentive to shift transaction
deposits from the commercial banking system to the
CBDC. Claims on the Fed balance sheet are even safer
than FDIC-insured claims. If Fedcoin paid interest, as is
currently the case with reserves, this incentive would be
even stronger. Were this migration from deposits to a
Fed CBDC to occur, the Fed would be effectively
using its balance sheet to create a public “narrow
bank.” (In brief, narrow banks take deposits and invest
them solely in safe, liquid securities—often only
government securities. The idea is to separate deposit
creation and payment services from the financial
intermediation involved in screening and lending to risky
borrowers). Narrow banking proposals have a long
history, with advocates both for and against the idea. The
move toward such a system involving either public or
private institutions could be quite disruptive to the financial
sector, including major revisions to banking regulations,
and Congress would almost certainly want to weigh in on
a vast restructuring of a large sector of the economy.

In Fed we trust?

A digital claim on the Fed balance sheet held by non-
banks is still one step removed from being considered a
CBDC. For cryptocurrencies like Bitcoin, and like a
hypothetical CBDC, payments between two parties
are cleared and settled in a decentralized, peer-to-
peer setting, facilitated by distributed ledger
technology. This is in contrast to, for example, Fedwire,
which is used for large-value, time-critical payments
executed between banks. In that scheme, the Fed sits at
the center of the network, acting as a centralized, trusted
third party in clearing and settlement.

For Bitcoin and other cryptocurrencies, there is no such
trusted third party, which was the motivating rationale
for a distributed ledger. Transactions occur on a peer-to-
peer basis and are validated by the network of users. This
rationale clearly doesn’t exist in the case of a Fed
CBDC; if you don’t trust the Fed, then you probably
shouldn’t be using the dollar in the first place.

That said, numerous proposals have called for broad,
digital access to balances at the Fed while still using
centralized clearing and settlement. For example,
researchers at the NY Fed recently floated a proposal
called Segregated Balance Accounts (SBAs), which
effectively would allow non-bank access to the Fed’s
balance sheet. And as we noted here, James Tobin
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proposed a similar “Deposited Currency Accounts”
scheme at the 1987 Jackson Hole Conference.

Table 1: Central bank-issued digital money
Peer-to-peer?
No Yes
Reserves CADcoin
SBAs/DCAs Fed CBDC?

Available to non-banks?

Source: J.P. Morgan

If, for whatever reason, it is decided to construct
Fedcoin as a distributed ledger payment system, then
another design choice is whether it should share one
important attribute of both Bitcoin and cash:
anonymity. This contrasts with the other principal
means of payment available to individuals—bank
deposits—where the government encourages banks to
know their clients. It seems that Fedcoin could be
structured to preserve anonymity, but the question is:
should it? Privacy has come to be seen as an implicit
constitutional right, and that may extend to monetary
transactions. On the other hand, there are several laws on
the books intended to prevent the financial system from
being used to launder money or finance terrorism and
other activities. As with other Fedcoin design issues, it
is almost certain that Congress would want to have
the last word.

Use cases for CBDCs

Despite extensive discussion in media and policy
circles, we would argue that the specific use case for
CBDC:s has been left a bit murky. It comes as no
surprise, then, that the BIS recently convened a working
group including representatives of several major central
banks to address precisely that question. As a general
matter, there are few problems for which digitizing
central bank money is the unique solution. Of course, the
goals of different central banks can vary quite a bit. The
2019 BIS survey on CBDCs found that monetary
policy implementation and financial inclusion were
noticeably more important motivations for emerging
markets when considering the issuance of a CBDC
than advanced economies (Figure 3). That said, the
payment system, both domestic and cross border, was a
consistently important factor in their thinking.

3 This is one of many ways to increase inclusion. Mobile
payment networks that operate alongside the traditional
banking system, for example, have also proven effective at
expanding access to credit and other financial services. That
38
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To be clear, along with others we believe there are
relatively few truly compelling use cases for CBDCs.
They do exist, however, and we review the most
important, in our view, below.

Figure 3: The BIS survey of central banks suggests the use case
for CBDCs varies a bit between advanced and developing
economies, particularly on the relative importance of financial
inclusion and monetary policy implementation

Average and interquartile range of the importance assigned to each
consideration in motivating the issuance of CBDCs, split into advanced
and emerging economies
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Note: From the 2019 BIS Survey on CBDCs. Motivations for issuing: (1) “Not so
important", (2) “Somewhat important”, (3) “Important’, and (4) “Very important".

Source: J.P. Morgan, BIS

Financial inclusion

CBDC:s can be transformative in countries with large
un- and under-banked populations by reducing the
barriers to entry relative to more traditional financial
services.® This is unsurprisingly much more relevant to
lower income countries, where roughly half of the
population does not have easy access to bank and bank-
like accounts, than developed markets like the United
States, Europe, and other G10 countries. This is a
problem worth solving; higher levels of financial
inclusion are associated with stronger growth as
households have access to financial products
including credit, as well as other social benefits (see
e.g., Financial Inclusion: Can It Meet Multiple
Macroeconomic Goals?, Sahay et al., IMF Staff
Discussion Note, September 2015 and references therein).

Thanks to the rapid penetration of mobile internet
access, digitizing central bank money has a real
chance at reaching a significant fraction of this
population. For example, the World Bank estimates that
a majority of the nearly 1.7 billion people without a
traditional bank account in 2017 did have access to a

said, there are also significant practical and social barriers that
are not directly addressed by either approach.
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