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JPMorgan Chase’s Approach to Blockchain

JPMorgan Chase (JPMC) is a leader in blockchain technology and has a global dedicated team, the JPMC Blockchain
Center of Excellence (BCOE), which explores potential applications across the firm, with a focus on developing
innovative solutions for our clients.

The BCOE team was created in 2015 due to broad interest from internal teams, clients, and counterparties in learning
about blockchain technology’s capabilities, limitations, maturity level, and applications. Comprised of a diverse set of
subject matter experts with depth in technology, financial products, markets, and operations, the BCOE partners with
JPMC’s businesses to define strategic opportunities, prototype technological solutions, evaluate business ROI and
market adoption feasibility, and navigate internal and external requirements to develop production-grade solutions. See
BCOE website: https://www.jpmorgan.com/global/technology/blockchain.

In 2016, JPMC became the first bank to open source a blockchain protocol, focused on institutional-grade performance,
privacy, and security requirements with the release of Quorum. Derived from the public Ethereum blockchain, it is
freely available for use and transparent for third-party vetting and validation. JPMC continues to invest heavily in
Quorum and has a dedicated team focused on developing Quorum’s roadmap to meet the requirements of the large
number of financial institutions and corporations developing applications using Quorum’s technology. See Quorum
website: https://www.goquorum.com/.

First piloted in 2017, J.P. Morgan’s Wholesale Payments business launched JPMC’s first production-grade scalable and
peer-to-peer blockchain-based network, the Interbank Information Network® (IIN). IIN serves to address the
longstanding challenges of interbank information sharing, reducing friction in the cross-border payments process to
enable payments to reach beneficiaries faster and with fewer steps. As part of a larger initiative to drive an enhanced
digital experience for clients, IIN has drawn significant interest among correspondent banks. To date, more than 400
banks across the globe have signed up to join IIN!. See IIN website: https://www.jpmorgan.com/global/treasury-
services/IIN.

In 2018, J.P. Morgan’s Debt Capital Markets business simulated a tokenized $150 million floating-rate 1-year maturity
blockchain-based debt issuance with a select set of innovation-focused clients representing financial institutions,
corporates, and asset managers—the first of its kind in North America. Known as the “Dromaius” project, clients used a
tokenization platform to easily and seamlessly simulate the creation of a debt instrument, enable multi-party automated
settlement and shared ledger calculation of quarterly interest payments over the life of the bond. Dromaius’s focus was
to simplify, standardize, and automate the creation and distribution process for select financial instruments, while
reducing requirements for multiparty reconciliation of post-trade lifecycle calculations. See Dromaius website:
https://www.jpmorgan.com/country/US/en/detail/1320566740924.

In 2019, JPMC became the first national bank to create and successfully test with clients a digital coin representing fiat
currency with the announcement of the JPM Coin? project. This digital coin represents United States Dollars held on
deposit at JPMorgan Chase Bank N.A., and was designed to facilitate blockchain-based payments linked to core
banking systems, enabling the full potential of blockchain-based use cases such as cross-border transfers, and variations

1 400 banks have signed Letters of Intent to join IIN, with over 90 of those banks live on IIN
to date.

2 J.P. Morgan will complete all internal procedures and satisfy all regulatory and compliance
obligations, prior to any live products or services being launched utilizing JPM Coin.


https://www.jpmorgan.com/country/US/en/detail/1320566740924#_blank
https://www.jpmorgan.com/global/treasury-services/IIN#_blank
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of automated programmable value transfer that can augment the client experience. See JPM Coin website:
https://www.jpmorgan.com/global/news/digital-coin-payments.

Also in 2019, JPMC’s Chase Auto business announced the firm’s first project connecting Internet of Things (IoT)
devices to blockchain with the development of the Network of Assets (NoA) that focuses on digitizing the physical
dealer floorplan finance audit process. Using telematics technology, Chase Auto and the vehicle dealerships it serves
would be able to share an auditable ledger that tracks the location of dealer lot vehicles pledged as collateral for
financing. At scale, this new technology has the potential to reduce finance companies’ time, effort, and cost required
for physical audit, while giving vehicle dealerships instant and precise access and location of inventory across multiple
and disparate physical locations.

Beyond its strategic collaborations with JPMC’s businesses, BCOE is actively conducting research & development
across related emerging techniques like zero-knowledge proofs and multiparty computation, while incubating new use
cases and building prototypes related to decentralized digital identity, tokenized assets and collateral, digital asset
safekeeping and key management, and renewables.

JPMC BCOE is a member of various industry and standards consortia including the Linux Foundation’s Hyperledger
Project, the Enterprise Ethereum Alliance, and the Global Blockchain Business Council. JPMC BCOE supports
academic research as a sponsor for Initiative for Cryptocurrencies and Contracts (IC3) comprised of faculty and
students from Carnegie Mellon University, Cornell University, Cornell Tech, EPFL, ETH Zurich, UC Berkeley,
University College London, UIUC and the Technion.

Umar Farooq, Global Head of Blockchain and Digital Wholesale Payments
Christine Moy, Blockchain Center of Excellence Program Lead

Additional resources about JPMC’s approach to blockchain

JPMC TechTrends Podcast: What’s Next for Blockchain? (Sept 2019) https://www.jpmorgan.com/commercial-
banking/insights/next-for-blockchain

JPMC TechTrends Podcast: Decoding Blockchain (June 2018): https://www.jpmorgan.com/commercial-
banking/insights/decoding-blockchain-business


https://www.jpmorgan.com/commercial-banking/insights/decoding-blockchain-business
https://www.jpmorgan.com/commercial-banking/insights/decoding-blockchain-business
https://www.jpmorgan.com/commercial-banking/insights/next-for-blockchain
https://www.jpmorgan.com/commercial-banking/insights/next-for-blockchain
https://www.jpmorgan.com/global/news/digital-coin-payments#_blank
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Executive summary

Blockchain evolution: Moving into the mainstream?

e While blockchain technology has not yet emerged into the mainstream, it has moved beyond experimentation
and use in payments, with stock exchanges embracing the efficiency around settlement/clearing and collateral
management.

e Trade Finance and Payments blockchain solutions offer the most incremental efficiencies in the banking sector
relative to other use cases, but widespread implementation is at least three to five years away.

e We see the long-term potential for Distributed Ledger Technology (DLT) to transform banks’ business models
by providing efficient and resilient information transfer and storage once scale has been achieved...

o ..but legal and regulatory frameworks and technical challenges, such as cross-platform integration, may
decelerate further progress.

e There is a need for verification of the information going into a blockchain; quantum computing raises security
questions and poses risks around blockchain’s ability to provide an immutable record.

The rise of alternative payments

e Asia represents the bulk of global growth in payments, driven in large part by the explosion in third-party (non-
bank) and mobhile providers, with the most rapid growth in China and India.

o Cashless economies work and increase financial inclusion with the example of China suggesting that the
transition to a mostly cashless economy can be managed at scale...

e ..but the rapid rise of payments-related Money Market Funds (MMFs) in China poses financial stability risks,
and high-speed change requires an equally adaptive regulatory response.

Are stablecoins a scalable alternative to cryptocurrencies?

e The crypto market continues to mature with the increased participation by financial institutions and the
introduction of new contracts on regulated exchanges.

e Bitcoin and other freely floating cryptocurrencies continue to exhibit extreme volatility relative to fiat currencies,
which has led focus towards stablecoins to minimize price fluctuations.

e Private stablecoins are likely to face technical hurdles, including the need for intraday liquidity.

e Bitcoin prices have corrected much of the gap versus intrinsic value but have yet to demonstrate their value for
portfolio diversification.

This is our annual update on the latest developments in the adoption, evolution and performance of blockchain technology
and cryptocurrencies. We expand our report to include analysis of stablecoins and the rise of alternative noncash
payments. This report is part of our J.P. Morgan Perspectives series, which brings together views and analysis from across
the broad scope of J.P. Morgan’s Global Research franchise to look at big ideas and critical global issues transforming
investment markets. We hope this series will both inform and foster public debate on evolving economic, investment, and
social trends.

- Joyce Chang, Chair of Global Research
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Blockchain, digital currency and
cryptocurrency: Moving into the
mainstream?

e We expand our annual review of blockchain
technology and cryptocurrencies to a broader
discussion on implications of the rise of digital money.

e Stablecoins have the potential to grow substantially in
global transactional activity despite challenges
inherent in the microstructure of operating such a
payment system.

e While the world is ready for private money in our
view, rapid adoption and scale are hindered by the
underlying technology and the need for substantial
regulatory oversight.

e For a stablecoin like Libra to succeed, it will likely
require short-term liquidity facilities, a source of
positive-yielding reserve assets, and less distributed,
semi-private networks.

e Blockchain has yet to emerge into the mainstream of
financial services, but stock exchanges are embracing
the efficiency around settlement/clearing and
collateral management.

e Widespread implementation of blockchain solutions
in traditional banking is likely three to five years
away and will be concentrated in trade finance and
payments.

e Asia has driven third-party (noncash) global growth
in payments, especially mobile wallet, with card and
e-money payments growing more rapidly than other
types of noncash payments.

¢ Online platforms have driven the growth of China’s
wealth management industry, including Money
Market Funds (MMFs), posing financial stability
risks.

o Despite the rise in cashless payments, cash use is still
increasing in most countries.

e Cryptocurrency trading participation by institutional
investors is now significant, but volatility remains a
severe impediment to broader adoption.

e Cryptocurrencies continue to have a limited role in
portfolio diversification or as a hedge instrument.

' See J.P. Morgan Creates Digital Coin for Payments. J.P.
Morgan will complete all internal procedures and satisfy all
regulatory and compliance obligations, prior to any live products
or services being launched utilizing JPM Coin.
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Moving beyond blockchain technology

As emerging technologies continue to disrupt every
industry and as consumer preferences evolve,
modernization of payments is now a global theme.
2019 will be remembered for the rise of digital money.
The groundwork is now in place for more mainstream
adoption of blockchain technology at the same time that
the foundation is being established for the development of
digital currency and fast payments. Although legal and
regulatory frameworks and technical challenges remain
high, the past year was marked by a number of
breakthroughs, notably widespread blockchain technology
adoption by stock exchanges, the explosive growth of
third-party payment systems in China, which suggests that
the transition to a mostly cashless economy can be
managed at scale, and the launch of options on bitcoin
futures contracts on regulated exchanges. The technology
challenges for bitcoin opened up the opportunity for
alternative cryptocurrencies to fuel blockchain adoption.
That led to a surge in alternative cryptocurrencies, many
with questionable initial coin offerings (ICO). USD Coin
recently launched in 85 countries. JPMC became the first
national bank to create and successfully test with clients a
digital coin representing fiat currency with the
announcement of the JPM Coin project, which is a digital
coin representing US dollars held on deposit at JPMCB,
designed to facilitate payments between institutional JPM
clients.! China is developing its own central bank digital
currency, a digital yuan or “e-yuan,”? and other central
bankers have started to seriously examine a supranational
multi-currency-backed token as a replacement global
reserve asset. But the failed release of Facebook’s Libra
serves as a reminder that rapid adoption faces practical
challenges to attain scale. For a stablecoin like Libra to
succeed, it will likely require short-term liquidity
facilities, a source of positive-yielding collateral (for
those coins relying on reserve asset income), and less
distributed, semi-private networks.

The crypto market continues to mature, and
cryptocurrency trading participation by institutional
investors is now significant. Bitcoin prices appear
slightly overvalued, but much of the gap versus intrinsic
value has narrowed. However, Bitcoin and other freely
floating cryptocurrencies continue to exhibit extreme
volatility relative to fiat currencies, which has led focus

2 See https://www.reuters.com/article/us-china-crypto-
breakingviews/breakingviews-chinas-e-yuan-will-be-more-cryptic-
than-crypto-idUSKBN1YRODC
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towards stablecoins to minimize price fluctuations.’
Normand notes that developments over the past year have
not altered our reservations about the limited role that

cryptocurrencies play in global portfolio diversification or

as a hedge instrument. He argues that crypto assets have a
place in investors’ portfolios only as a hedge against a
loss of confidence in both the domestic currency and the

payments system. Cryptocurrency volatility has fallen, but

remains about five times greater than core markets like
Equities or hedges such as Commodities.

In our annual round-up of the latest developments in
blockchain technology and cryptocurrencies (CC) we
expand our analysis to include digital currencies and
the rise of alternative payments (see Blockchain and
Cryptocurrencies 2019: Adoption, Performance and
Challenges, 24 January 2019 and J.P. Morgan
Perspectives: Decrypting Cryptocurrencies: Technology,

Figure 1. Money Trees: Mapping the New Payment Technologies
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Applications and Challenges), 9 February 2018. In this
publication 30 strategists and analysts examine the
evolution of blockchain technology, the cryptocurrency
market, and alternative payments. We expand our
research coverage universe to include an assessment of
the current state of development for stablecoin-based
payment systems. Joshua Younger et al. map out the
technological, regulatory and practical hurdles to
achieving global scale for Libra and other stablecoins,
particularly those backed by assets.

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, which we find useful for framing the
key developments in this ecosystem over the past year
(Figure 1).
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Note: CBDC = central bank digital currency. Source: https://www.imf.org/en/Publications/fintech-notes/Issues/2019/07/12/The-Rise-of-Digita-Money-47097

Technology: Is Blockchain becoming
mainstream?

Payments, trade finance, and custodial services
remain the clearest use cases for blockchain. The

blockchain technology in their operations and seeking to
launch new digital asset trading platforms. The potential
beneficiaries of the new Distributed Ledger Technology
(DLT)-based settlement/clearing system include banks
and brokers who would see lower reconciliation costs

adoption of blockchain technology among stock
exchanges to improve the efficiency around
settlement/clearing and collateral management has been
noteworthy. Exchanges around the world are embracing

and lower capital requirements (from potential real-time
settlement), while registry service providers may be
negatively impacted.

3 See https://blogs.imf.org/2019/09/19/digital-currencies-the-rise-of-
stablecoins/
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Deutsche Boerse has rolled out DLT solutions for
collateral management in the securities lending market.
Boerse Stuttgart launched a first of its kind digital asset
exchange platform BSDEX, which allows investors to
trade cryptocurrencies, with plans to extend this to other
tokenized digital assets designed around markets such as
real estate, investment funds, and debt. The Australian
Stock Exchange has plans to replace its existing
settlement/clearing system, Clearing House Electronic
Subregister System (CHESS), with blockchain/DLT.
Switzerland’s stock exchange has been working on
launching a fully integrated, DLT-based end-to-end
trading, settlement and custody service for digital assets
later this year. QME (the commodity trading platform of
the Hong Kong stock exchange) announced a partnership
with Ant Financial to create a blockchain warehouse
receipt alliance to prevent fraud. Traditional capital
markets are also continuing the adoption of blockchain,
with more assets becoming tokenized, and asset
managers are exploring the roll out of digital asset
solutions (Kambo and Parameswaran).

European banks continued to invest in blockchain
initiatives in 2019, but we have yet to see tangible cost
benefits. However, we continue to see long-term potential
for DLT to transform banks’ business models and expect
continued momentum in adoption in the medium term. In
particular, we see Trade Finance blockchain solutions
offering the most incremental efficiencies in the banking
sector relative to other use cases, especially with
payments largely digitalized and alternative Know Your
Customer (KYC) solutions through other mediums
available. The $2trn+ Traditional Documentary Trade
segment has yet to achieve end-to-end digitalization, but
blockchain has demonstrated its potential to materially
reduce inventory lead times and lower operational costs,
especially through the use of smart contracts. While we
see widespread implementation of blockchain solutions at
least three to five years away, challenges such as the
macro-economic environment, legal and regulatory
frameworks and technical challenges—such as cross-
platform integration—may decelerate further progress
(Sinha and Shah).

Blockchain technology has been gathering interest
and attention from industry players as having the
potential to disrupt traditional US banking for mid-
and small-cap banks, but Alexopoulos et al. find that
regional banks are in the early innings of adopting
blockchain technology into day-to-day banking.
Commercial payments were the focus for the first use
case of blockchain technology by US banks, with a mid-
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sized regional bank, Signature Bank, taking the lead. In
addition, while large multinational banks have for the
most part stayed away from providing banking services
to cryptocurrency clients, smaller banks have been
stepping into this opportunity to provide financial
products to this rapidly-growing segment of the financial
industry.

Blockchain for supply chain buzz has faded as other
logistics and visibility solutions, particularly
automation, better meet near-term needs for
productivity. In transportation, competition for
disruptive freight tech has increased, with automation
gaining momentum. Ossenbeck notes the potential to
streamline transactions with a smart contract and isolate
spoiled goods remain the most common use cases.
However, the supply chain structure viewed as ripe for
disruption is often a limiting factor in an industry still in
the early days of leveraging data analysis, let alone
applying new technologies. Specifically, digitizing
information with tools such as blockchain is challenging
when most of the sources are still “offline” in paper
form. Instead, we see a larger potential disruption from
automation. Self-driving trucks, as well as large and
small drone cargo deliveries have emerged as the leading
technologies for supply chain disruption.

Indeed, we believe that one of the reasons we have not
seen even faster mainstream adoption of blockchain is
the real world realization that there is a need for
verification of the information going into a blockchain.
The technology is very good at creating an immutable
source of truth once the information is placed into a
block, but the technology itself does not validate the
source information in the first place. In our opinion, that
is where industry-specific blockchain utilizing a
consortium may be needed to provide verification
capability to further advance mainstream blockchain
adoption (Auty).

The Rise of Alternative Payments

The global payments landscape is evolving, with new
systems allowing near-instant person-to-person retail
payments increasingly available around the world.
Asia represents the bulk of global growth in payments,
driven in large part by the explosion in third-party (non-
bank) and especially mobile providers. The volume of
cashless payments has risen sharply in recent years,
especially in Emerging Markets. In China and India, for
example, the volume of cashless payments increased
more than five-fold over 2014 to 2018, while the volume
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of cashless payments in Russia has tripled. The IMF
notes that the value of e-money transactions in China,
such as with WeChat Pay and Alipay, surpass those
worldwide of Visa and Mastercard combined.* Among
the various types of noncash payments, card and e-
money payments have grown faster. However, we note
that despite the rise of cashless payments, cash use is still
increasing in most countries. Indeed, only China, Korea,
Singapore, Turkey, Indonesia, India, and the US
(assuming 2017 numbers)—seven countries in total—
have seen an increase in the value of cashless payments
per inhabitant over the 2014-2018 time period (Harano).

The example of China suggests that the transition to a
mostly cashless economy can be managed at scale.
Younger et al. review the major third-party payments
platforms in China, including business models, market
structure, regulatory developments and importantly their
interconnections to financial markets. Money market
funds and bank wealth management products form key
components of the Chinese financial system. The
integration of these funds into online ecosystems (e.g.,
YU’E Bao and Alipay/Alibaba) helped drive explosive
growth in AUM for wealth management products
(WMPs) and money market funds (MMFs). YU’E Bao
was briefly the largest fund in the world. The rise of
digital MMFs led to outflows of personal deposits into
money markets. The rapid growth of the digital MMF
industry posed financial stability risks, including
mismatches between assets and liabilities and
redemption risks during periods of rising interbank rates.
Timely regulatory intervention was key to managing this
transition. Authorities introduced a temporary imposition
on holdings and same-day withdrawals, which were
lifted in April 2019. Digital MMF assets have stalled
despite the lifting of regulatory limits, even as the money
supply in China has continued expanding, likely
reflecting much less attractive yield pick-up versus
traditional bank deposits.

Cashless payments are growing rapidly in Japan,
especially since government promeotion started in
October 2019. The Japanese cashless rate stood at 24%
(BIS basis), but at 49% with direct debit/bank transfers.
Credit card payments are driving the rise, and QR code
payments are growing the most. Loyalty programs are
also growing rapidly, supported by platformers’ reward
ratios as high as 20% and the negative interest rate
environment in Japan. Platformers’ loyalty points, with

4 See https://www.imf.org/en/Publications/fintech-
notes/Issues/2019/07/12/The-Rise-of-Digital-Money-47097, p 8.
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currently modest market size, could be used as an
alternative payment measure as their ecosystems expand.
It could bring issues for monetary policy/financial
stability in the medium term (Nishihara).

Are stablecoins a scalable alternative to
cryptocurrencies?

As Bitcoin and other freely floating cryptocurrencies
continue to exhibit extreme volatility relative to fiat
currencies, there has been much greater focus on
stablecoins designed to minimize these price
fluctuations. Younger et al. provide a primer on
stablecoins and discuss key stability risks introduced by
some designs. First, they argue that high-turnover
payment systems require short-term liquidity facilities,
particularly daylight overdraft provided by a non-
economic central authority, to avoid gridlock—
especially under stress. Second, the underbanked
populations likely make up a small fraction of global
payments volume, even after folding in the shadow
economy. This means a world in which Libra or another
stablecoin is successful is one in which its activity is
dominated by developed markets—and by extension
business-to-business (B2B) transactions with their
associated reliance on intraday liquidity. Third, any
system that relies on reserve asset income to fund
operational and other ongoing costs becomes unstable in
a negative yield world.

Younger et al. also examine the scalability of Libra
and other stablecoins, particularly those backed by
assets. They believe that the world is ready for private
money, as most of the money in the world already comes
from private issuers. However, private stablecoins are
likely to face technical hurdles, including the need for
intraday liquidity. If the experience of traditional banks
is any guide, the institutionalization of stablecoins will
come with significant regulatory oversight and costly
compliance obligations. Second, they argue that given
that DLT protocols are very energy intensive, less
distributed, semi-private networks likely will be
required. Third, they note that sourcing positive-yielding
collateral may be difficult since a significant fraction of
short-term high-quality sovereign debt is locked up in
central bank balance sheets. The rise in negative-yielding
debt poses a significant challenge to Libra and other fiat-
backed stablecoins. While global financial markets are
awash in high quality short-term government debt
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suitable as stablecoin collateral, only half offer positive
returns. In our most recent J.P. Morgan Perspectives
publication, What if US vields go to zero?, 16 January
2020, we outline why the persistence of very low
nominal policy rates is here to stay.

Valuation: Far from institutionalized, but gap
closing between market and intrinsic value
for cryptocurrencies

The market capitalization of cryptocurrencies
recovered from around $125bn a year ago to around
$235bn, with Bitcoin increasing its dominance by
accounting for nearly two-thirds of the total. Once
‘fake’ trading volumes such as wash trades are adjusted
for, participation by institutional investors is now
significant. In addition, the crypto market continues to
mature with the introduction of new contracts on
regulated exchanges, most recently with the launch of
options on futures contracts in regulated exchanges.

Panigirtzoglou and Inkinen find that the gap that opened
up between Bitcoin’s market price and their estimate of
its “intrinsic” value has narrowed substantially, largely
due to declines in the market price. Its market value
continues to trade above their estimate of intrinsic value,
suggesting some downside risk remains. However,
volatility remains a severe impediment to broader
adoption of cryptocurrencies. The IMF notes that the
standard deviation of day-on-day changes in Bitcoin
prices is roughly 10 times higher than in most G7
currency pairs, and even a little higher than in the
Venezuelan Bolivar to US dollar exchange rate.’

That being said, we have seen some integration into
mainstream apps and scaling. For example, we have
seen companies like Square announce that they are
working on a Lightning Development Kit to help
integrate the Lightning Network into bitcoin wallets.
Moves like this utilizing open source tools can help
alleviate some of the scaling issues with bitcoin allowing
the cryptocurrency to finally move into the realm of use
for everyday payments (Auty).

Cryptocurrencies have yet to demonstrate their
usefulness for hedging extreme macroeconomic
environments and geopolitical flashpoints. The appeal
of crypto assets for investors has been their low

5 See https://www.imf.org/en/Publications/fintech-
notes/Issues/2019/07/12/The-Rise-of-Digital-Money-47097, p. 6.
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correlation to traditional asset classes, which has usually
improved portfolio efficiency. However, even miniscule
allocations remain impractical as long as the lack of legal
tender status limits their transactional use and in turn
their liquidity. While cryptocurrencies might se