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360 Perspectives

The future of
digital currencies
What has happened?
Bitcoin rallied ~300% in 2020 while
rising nearly 9x from the 16th March
trough to now. Ethereum rose ~470%
in 2020 and 15x since March’s trough.
We discuss what may be the
implications for investors.
Why does it matter?
The price rally has triggered an
increase in institutional investors and
corporates’ interest in cryptocurrency.
However, institutional participation is
still quite limited. Central banks are
working on designing and developing
their own digital assets and
infrastructure that they can control in a
centralised manner.
What does this mean for investors?
Investors with a high-risk appetite
might be interested in building
exposure to digital currencies. Given
the possible scenarios and risks, we
would treat any such exposure as an
option with significant upside potential,
but also matched by the risk of
complete capital loss, in our view.
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The future of digital currencies

While we believe cryptocurrencies are here to stay,
regulatory risks can be significant. Investors with an
appetite for cryptocurrency may need to consider the
optionality nature of such exposure, i.e. potential
significant upside matched by the risk of complete
capital loss, in our view.
In this paper we discuss the most recent developments
around the crypto rally, explore other assets in this
digital ecosystem and lastly, focus on the developments
around Central Bank Digital Currencies (CBDCs). For
reference to specific terminology, refer to page 10.

A pivotal year for Crypto – sizing the rally
Bitcoin (BTC) – arguably the most widely recognized
cryptocurrency and the largest by market capitalisation
(USD 920bn) - rallied 305% during the calendar year of
2020, whilst rising nearly 10 times since 16th March
trough (at the height of the Covid-19 crisis) through
today. Similarly, Ethereum (ETH) - the second largest
crypto asset – rose 476% in 2020 and 16x from the
March trough. Thus far in 2021, both assets have
continued to appreciate. As the time of writing, Bitcoin
is hovering near USD 52,000 while Ethereum is
recording new all-time highs.
In contrast, the returns of the best performing
‘traditional’ asset classes during the same time frame
paled in comparison. Silver and gold returned 48% and
25% respectively in 2020, as investors focus on
hedging inflation upside risks sparked by the
unprecedented policy response to the Covid-19 crisis.
Year-to-date 2021, WTI oil (+26%) and gasoline (+29%)
have provided the best returns, yet still significantly
behind the main crypto assets’ performance.
This
raises
the
question
about
whether
cryptocurrencies are a new asset class that warrants a

significant exposure in clients’ allocations and which
one(s) might prove the most durable.
Fig. 1 Bubble-like price performance for Bitcoin
and Ethereum since March 2020 lows
Bitcoin and Ethereum performance rebased to 100 on
31-Dec-2019
1,600

Rebased performance
(Log2 scale)

Bitcoin (BTC), and several other crypto assets made a
spectacular comeback in 2020 (and in 2021 so far)
following a steep decline in 2017. Central banks
unprecedented money printing and governments’ fiscal
response to the Covid-19 pandemic have fuelled
worries about currency devaluation and inflationary
spikes. These developments have reinvigorated bullish
narratives around digital currencies, driving increased
interest from institutional investors and corporations as
well. In the meantime, central banks across the globe
continue to investigate the merits of digital currencies
and the use of blockchain for monetary policy use.
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Source: Refinitiv, Standard Chartered
Y-axis shown in Log2 where each tick mark represents double the
previous level

A look at different types of “money”
In their simplest form, cryptocurrencies are a type of
digital asset designed to work as a medium of exchange
and are stored on a computerised distributed ledger,
secured by strong cryptography. The first successful
cryptocurrency that is still in use today is Bitcoin, which
was originally released in 2009. Many others have
followed since.
Cryptocurrency proponents argue that Bitcoin could be
an alternative to commodity (e.g. gold) or fiat money
(e.g. the US Dollar). But what is ‘Money’? According to
well-accepted definitions, ‘Money’ is any item or
verifiable record that is generally accepted as payment
for goods and services and repayment of debts. Its main
functions are as a medium of exchange, a unit of
account and a store of value.
When scored across traditional definitions of ‘Money’,
Bitcoin ranks poorly. However, when we include
additional features such as scarcity, portability,
fungibility, divisibility, durability and broad acceptance,
Bitcoin scores particularly well against commodity and
fiat money except under ‘broad acceptance’ (though, in
this recent rally we witnessed increasing adoption of
Bitcoin
amongst
institutional
investors
and
corporations).
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Fig. 2

“Money” scorecard

Bitcoin, Gold and US Dollars compared across the main three functions of “Money”
Criteria

Bitcoin

Gold (Commodity Money)

US Dollar (Fiat Money)

Medium of
exchange

Limited

Limited

Good

Increasingly more traded,
however, not suitable for
frequent, low-value
transactions

Large, infrequent
transactions by financial
institutions mainly

Improved over the years
thanks to the increase of
eCommerce and digital
payment solutions

Unit of
account

Poor

Poor

Good

Not widely adopted outside
crypto enthusiasts’
community. Its high volatility
makes it unsuitable for the
pricing of goods and services

Not common to price things
Widely accepted unit of
in gold. Investments
account internationally
practitioners may use it more across good and services
regularly to make historical
price comparisons/
adjustments

Store of value

Mixed

Good

Over its 12-year existence it Historically good inflation
has preserved and strongly
hedge, negatively correlates
increased value against
to real interest rates
inflation. Though, it suffers
from 5x higher median
volatility versus gold and 10x
that of USD (that said,
volatility has reduced in
recent years)

Good
Generally, loses purchasing
power over longer periods of
time (at least in the recent
decades). Enjoys low
volatility c. 6% annualised
over 12m periods

Source: Standard Chartered
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Bitcoin’s origin and how it has led to further developments
in the crypto assets space
As of January 2021, there exist more than 4,000
cryptocurrencies and although some are very thinly
traded, others enjoy popular support backed by
communities of enthusiasts and investors.
This wasn’t always the case. Technologists and
cryptography experts had been working to deliver a
form of secure and private digital currency decades
before Bitcoin. One of the first attempts started in the
Netherlands with a form of “e-cash” on smart cards in
the 1980s. Other types of e-cash followed afterwards
(DigiCash, Bit Gold, etc.) but eventually failed. Bitcoin’s
success today is undoubtedly owed to the foundational
work laid out by its predecessors.

Why the need for Bitcoin?
According to its founder(s), Satoshi Nakamoto possibly a pseudonym for a group of people - the vision
for Bitcoin at its onset was to create “a Peer-to-Peer
Electronic Cash System”. The goal was to design a
payment and currency system for the internet that didn't
have the latency and bookkeeping problems of the
payments infrastructure at that time.
Fig. 3

Bitcoin 101 in-brief

Creator
Launched

Satoshi Nakamoto
2008

Objective
Benefits

Peer-to-Peer electronic Cash System
• De-centralised
• Anonymous
• No double-spending
• Secure (cryptography)
• Innovative (proof-of-work system)
• Incentives structure (mining)

Source: Standard Chartered

While narratives about Bitcoin eventually split in
different directions (is it a store of value? Is it a stance
against a centralised system? Is it a hedge against
hyperinflation?), at its core, its founder(s) saw it as a
means to democratise the payment and monetary
infrastructure. According to S. Nakamoto, Bitcoin aims
to provide anonymity to its users, and it offers a trusted
decentralised system of payments where transactions
are recorded efficiently (no double spending) and
securely. All this would be achieved thanks to the
invention of the blockchain (an ongoing chain of group-

validated transactions, forming a record that cannot be
changed without redoing the entire “proof-of-work”).
At present, Bitcoin is the predominant crypto asset, not
only because it the longest-standing one, but also
because of its market share versus peers. The total
market capitalisation of the global crypto market is USD
~1.6tn, of which Bitcoin represents around USD 970bn
(~60%), Ethereum (ETH) is a distant second at
approximately USD 220 bn.

What other assets matter aside Bitcoin?
Ethereum is often regarded as Bitcoin’s main
competitor and although the two share a number of
similarities, they are also meaningfully different.
Ethereum, launched in 2015, differs in that it expands
from cryptocurrency to an open-ended, decentralised
software platform (arguably the most established one).
Its original intent was to complement Bitcoin, not
necessarily compete with it. In fact, the Ethereum
network’s function focuses around facilitating and
monetising the operations of Ethereum Decentralised
Applications (dApps) and smart contracts. (Smart
contracts are a way to embed certain executable
instructions via codes into the blockchain e.g. if X
satisfies condition Y, then send payment to Z)
Ethereum network’s enhanced capabilities for
Decentralised Applications has allowed it to spark a
movement around Decentralised Finance (DeFi) which
is a term used to identify applications built with the intent
to replicate (or eventually substitute) aspects and
functions of the current financial system in a
decentralised manner. One popular outcome of DeFi is
‘Stablecoins’.
There exist several stablecoins nowadays – the main
ones by market capitalisation are Tether (USDT, ~32
bn) and USD Coin (USDC, ~7bn). While the original
purpose of stablecoins was to maintain low price
variability with other targeted cryptocurrencies (like a
peg), the most popular ones focused on price stability
versus the US Dollar. Proponents of these ‘coins’ argue
that they are a fundamental bridge between the new
and the old money system and allow for faster
exchangeability between cryptocurrencies and fiat
currencies. In recent times however, controversies have
surfaced regarding the underlying collateral backing for
some of these stablecoins. Despite the concerns,
adoption is still on the rise.
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The role of Institutional Investors and Corporations
Financial infrastructure around crypto and blockchain
has continued to develop after the steep price decline
in 2017. Private companies have launched new
exchanges, developed derivatives contracts, created
exchange-traded funds, investment trusts, custody
services and more. These developments have laid out
a path for institutions to also adopt cryptocurrencies
(likely starting with the more established ones initially,
such as Bitcoin).
As a result, in 2020, and 2021 thus far, institutional
investors have been more vocal about their acceptance
of crypto assets. Hedge funds managers have openly
shared having their clients’ money invested in Bitcoin;
some publicly traded corporations have also disclosed
holding Bitcoins on their balance sheets (e.g. Square,
Microstrategy, Tesla).
In the US recently, a few large, long-only asset
managers have registered with the SEC to be able to
invest a percentage of their funds in Bitcoin via ETFs,
adding to the narrative around increasing adoption.
However, on the flipside, we acknowledge that
institution adoption rate is still minimal and likely does
not match the media attention received. Studies
indicate a majority of the largest shareholders of the
more popular Bitcoin trusts are actually crypto-focused
institutions. Additionally, investment risk control would
likely force asset managers’ crypto exposure to minimal
Fig. 4

levels due to their elevated volatility vis-à-vis traditional
assets such as gold. (Figure 4).
In the end, whether institutional investors will
significantly increase adoption or not, will likely depend
on the evolution of the regulatory landscape. Debate in
this area is still split.
On one extreme, some argue that regulations will
eventually outlaw cryptocurrencies in order to favour
digital assets issued by existing, centralised authorities
(e.g. India’s pending draft law banning crypto). On the
other extreme, some see a future where the two can
coexist and the regulatory environment will foster trust
in the decentralised system.
While we believe cryptocurrencies are here to stay, the
ultimate winners may well be those issued/supported by
central banks. A completely decentralised and
unregulated monetary framework may undermine
current institutions’ ability to respond to changes in
business cycles. While some economic purist may view
this as optimal, such system may particularly hinder
relief measures’ efficacy during crises. We may only
discover the outcome of these dynamics over a
medium- to long-term horizon, but we do know that
authorities (particularly Central Banks) are studying this
space extensively in order to keep pace with private
sector developments.

Bitcoin’s volatility is still significantly higher than traditional safe havens like gold

Six-month rolling realized volatility of Bitcoin and Gold. Horizontal lines are median levels for the period for each
respective asset
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Source: Refinitiv, Standard Chartered

Important disclosures can be found in the Disclosures Appendix.

5

PUBLIC

Standard Chartered Bank
WM Chief Investment Office | 18 February 2021

Fig. 5

Timeline of notable announcements

Selection of notable announcements from institutional investors and corporations
Jan 2018
Square
Allowed users of its peer-to-peer wallet Cash App
to buy, sell, and hold bitcoin inside the app

May 2020
Paul Tudor Jones
Paul Tudor Jones says he has between 1 and 2
percent of his assets in bitcoin

July 2020
Visa
“Visa has been working closely with licensed and
regulated digital currency platforms…”

Q3 2020
Grayscale Investments
Grayscale’s Bitcoin Investment Trust (GBTC), a
publicly traded fund pegged to the price of bitcoin,
was cited as a leading indicator of institutional
sentiment
Oct 2020
PayPal
PayPal allows cryptocurrencies on platform

Jan 2021
BlackRock
BlackRock Inc, added bitcoin as an eligible
investment to two funds

Feb 2021
Mastercard
“…will start supporting certain cryptocurrencies
directly on our network”

Jan 2021
Tesla
Reveals having purchased USD 1.5 bn worth of
Bitcoin

Feb 2021
BNY Mellon
Formed a new unit to help clients hold, transfer
and issue digital assets

Source: Standard Chartered
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The spark that re-ignited the crypto rally – the pandemic
and the policymakers’ response
The Covid-19 pandemic will likely be remembered as a
historical turning point for monetary and fiscal policy.
Governments have responded aggressively to the
pandemic using fiscal policy that entailed, amongst its
main measures, additional spending and tax relief. The
IMF estimated a peak global fiscal deficit of around 14%
of world GDP in 2020, with significant fiscal support
emanating from advanced economies.
On the monetary policy front, the response has been
unprecedented. The largest four central banks
expanded their balance sheets by nearly 70% from a
year ago, while lowering interest rates, injecting liquidity
and inflating money supply in order to support the
proper functioning of the financial system. The excess
liquidity has likely been a catalyst for the rise in prices
of financial assets.
Fig. 6 G4 Central banks embark on a massive
balance sheet expansion
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The above is not a new issue. In fact, following the
Global Financial Crisis, part of the economic debate
centred on how central banks’ actions - aimed at
financial stability - may have in part contributed to
inequality and the adversarial sentiment that sparked
waves of populism worldwide. As a result, at the end of
its long-term policy framework review in August 2020,
Fed’s chairman J. Powell stated that in conjunction with
the new Average Inflation Targeting framework, “Our
revised mandate emphasises that maximum
employment is a broad-based and inclusive goal.”
How does this issue tie back with developments in the
digital space and cryptocurrencies? Central Banks are
fighting for their relevance in the digital world. Control of
the monetary system, as well as their influence on the
wider population are key, particularly at a time when the
trend toward cashless payments has accelerated.
Moreover, cryptocurrencies are becoming more widely
recognised and transacted (Figure 7) by not just small
groups of supporters, but also by the wider retail
investors group and well-established institutional
players as we’ve previously discussed.

-20%

May-14
G4 balance sheet

Oct-17

Mar-21
y/y growth

Source: Federal Reserve, Eurostat, Bank of Japan, People’s Bank of
China, Standard Chartered

As a result of these policies, the surge in debt issuance
last year took global debt outstanding to nearly USD
280tn by some estimates, and global debt/GDP ratios
increased by nearly 20%.
With debt/GDP ratios continuing to rise, and central
banks using money printing to support financial stability,
proponents of decentralised cryptocurrencies point to
these policy actions as some of the key risks brought
about by centralised monetary systems, which could in
turn lead to currency debasement and loss of
purchasing power for the average person.

Fig. 7 Cryptocurrencies wider acceptance seen
in the increasing number of active addresses
90-day moving averages of active addresses* in the
respective cryptocurrency networks
1.2

Active addresses (m)

0
Dec-10

Assets growth

Total assets (bn)

Combined total assets of Fed, ECB, PBOC and BOJ in
USD terms

The above conundrum raises questions about the
efficacy of monetary policies going forward but also
about the impact central banks’ actions can have to
support individuals (not just businesses), as lowerincome segments of the global population have suffered
disproportionately from the crisis.
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Source: Coin Metrics, Standard Chartered
* The sum of unique addresses that were active in the network
(either as a recipient or originator of a ledger change)
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Enter the stage: Central Bank Digital Currencies (CBDCs)
The discussion about Central Bank Digital Currencies
(CBDCs) has also gathered significant momentum in
recent years. This has been the Central Banks’
response to the rise of cryptocurrencies and the rapid
developments in the private digital payments
infrastructure space.
As the Bank for International Settlements (BIS) puts it,
“providing cash to the public is a core responsibility of
Central Banks and a public good”. Hence in their view,
a decentralised, private system could pose a threat to
monetary policy and financial stability. It would thus be
the responsibility of central banks to provide a trusted
and centralised alternative to private money, combining
“novel digital technologies with the traditional
characteristics of central banks – such as trust,
transparency and legal backing”. One way central
banks could achieve this objective is by issuing their
own CBDCs as a way to support more resilient and
diverse domestic payment systems.
As the name indicates, CBDCs would aim to create
digital versions of existing national fiat currencies,
possibly – but not necessarily - built on blockchain
technology, while operating under a centralised system
unlike most cryptocurrencies.
The ECB has recently published a comprehensive
report on ‘a digital euro’ (Oct 2020). In fact, President
Christine Lagarde stated that the ECB is considering a
retail digital version of the Euro in addition to a
wholesale-focused one.
Meanwhile, the People’s Bank of China (PBoC) has led
the group of central banks with real-life experiments in
some of its largest cities. The aim appears to be the
launch of a digital Renminbi countrywide by the 2022
Winter Olympics in Beijing. Reportedly, some major
state-run commercial banks have begun large-scale
internal testing of a digital wallet application for use with
the e-RMB as well.

In the rest of his remarks, interestingly, he struck a fairly
cautious tone around fully decentralised systems,
stating that in the results of the various central banks
studies, “safety and robustness” are highlighted as
being a key requirement. As such, central banks will
play a key role as entrusted institutions (this statement
contrasts with cryptocurrencies backers’ belief of the
superiority of decentralised systems).
Moreover, Mr. Carstens noted that, “central banks see
opportunities in digital technologies, not least to
enhance payments efficiency and promote financial
inclusion”.
In conclusion, the BIS admits that developing CBDCs
will come with a host of technological, legal and
economic issues that will warrant careful examination.
Central banks will have to proceed carefully,
methodically and in line with their mandates. Issuing a
CBDC will be a national choice and wherever issued,
CBDCs will be an additional payment option that can
coexists with private sector electronic payment systems
and cash. However, for the success of these digital
currencies in the context of monetary policy,
international cooperation will be of key importance.
Fig. 8 Central Banks increasingly likely to
participate in the digital assets space
Responses on likelihood of retail CBDC issuance
within the next 1-6 years
Share of respondents
2020

2019

2018
0%

20%
Likely

The view from the central bank of central
banks
In a recent speech, BIS’ general Manager, Augustin
Carstens, stated that the development of CBDCs
consists of two ‘realms’: a wholesale one (for financial
institutions and large commercial parties) and a retail
one (“where the real disruption lies”).
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Possible

60%

80%

100%

Unlikely

Source: Bank of International Settlements, Standard Chartered
“Ready, steady, go? Results of the third BIS survey on central bank
digital currency “
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Role of Bitcoin, cryptocurrencies in a diversified allocation
Fig. 9

Bitcoin’s function as portfolio hedge still unclear; Has very low correlation to safe-haven gold

Gold and bitcoin performance during drawdowns for a
traditional 60/40 equity-bond portfolio
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Source: Refinitiv, Standard Chartered

Bitcoin, despite being the largest and most established
cryptocurrency, still suffers from significant levels of
volatility versus traditional asset classes. As volumes
grow and adoption increases, BTC may become less
volatile in the long run (similar to a small-cap stock
becoming large); though, we would not hold our breath.
Some argue that Bitcoin can act as a safe haven during
market crashes, however, evidence would dispute such
claims. Moreover, BTC, being a high-beta asset, has
also experienced wild swings during times of market
turmoil that caused drawdowns to a typical 60/40
equity-bond allocation (Figure 9, left-hand chart).
Another key issue around Bitcoin lies on how to properly
value it; being a non-yielding, cashflow-less, entirely
digital asset makes traditional valuation measures less
relevant. Additionally, recent studies show that up to
78% of Bitcoin’s supply could be illiquid.
With Bitcoin’s overall supply being fixed, price
movements could
potentially
imply
investors
sentiment/demand for it. Nevertheless, anonymity and
the fragmented state of exchanges make it hard to
effectively analyse demand using established methods.
Trust, therefore, is essential for Bitcoin to be valuable;
though, as we know, trust alone can take decades to
build and an instant to destroy.

What’s the end game?
The world has made giant leaps forward with regards to
financial innovation. The Covid-19 pandemic has reignited enthusiasm around cryptocurrencies as
investors fear central banks’ actions may spark
inflationary bouts. Unlike in 2017, institutional investors

and corporates are warming up to cryptocurrencies.
Institutional participation, however, is still quite limited.
Though developments around digital infrastructure
could draw in more participants.
Central banks are designing and developing their own
digital assets and infrastructure that they can control in
a centralised manner. We believe, it is still early to
confidently predict the future of cryptocurrencies given
the developments in the areas mentioned above, and
whether decentralisation will prevail over traditional,
centralised systems.
In our view, governments will have the final say on
whether to allow the existence of private, decentralised
digital money. If adoption continue to increase, it will
become increasingly difficult for governments to ban
cryptocurrencies. There may exist a future where
CBDCs coexist with private sector payment systems
and cash in harmony, though, getting there won’t be
smooth sailing. What is certain is that innovation won’t
stop; and the development of digital payment
infrastructure will likely continue to accelerate further.
Investors with a high-risk appetite might be interested in
building exposure to this area of markets, either as a
hedge or as a speculative investment. A moderate
benchmark allocation to gold, for example, could range
between 3-5%. In contrast, any allocation to Bitcoin, or
other well-established cryptocurrency, would likely be
significantly lower. Given the risks (particularly
regulatory ones), we would view such investments as
having an option - large potential upside but also
matched by the risk of complete capital loss, in our view.
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Glossary of terms
Altcoins: An altcoin is an “alternative coin,” or any cryptocurrency launched after Bitcoin. It refers to any
cryptocurrency that is not BTC. For example, ETH, XRP, and LTC are all altcoins.
Asymmetric Encryption: Asymmetric encryption is a cryptographic system that uses a public key for encryption
and a private key for decryption. The public key can be shared with anyone, while the private key is meant to be
kept secret to maintain security. Asymmetric encryption is considered more secure than symmetric encryption,
which uses one key for both encryption and decryption. The Bitcoin network uses asymmetric encryption
Bitcoin: Bitcoin is a blockchain network with a native cryptocurrency (bitcoin). It is the first blockchain and
cryptocurrency, hence its dominant presence within the broader crypto ecosystem. Bitcoin was established in 2009
and pioneered Proof of Work, a technology for reaching consensus on a decentralized network
Blockchain Address: A blockchain address is a unique combination of numbers and letters that identifies accounts
on a blockchain network. To transact in exchange, digital assets are sent to and from different addresses. An
example of a Bitcoin address is ‘14qViLJfdGaP4EeHnDyJbEGQysnCpwk3gd’
Cryptocurrency: Cryptocurrency is a digital asset that circulates on the internet as a medium of exchange. It
employs blockchain technology — a distributed ledger of transactions that is publicly available — and is secured by
advanced cryptography. This revolutionary asset architecture allows for certainty that cryptocurrency coins and
tokens cannot be double-spent even in the absence of a centralized intermediary. The first cryptocurrency to achieve
mainstream success was Bitcoin which paved the way for the proliferation of many other cryptocurrencies
Cryptocurrency Wallet: Cryptocurrency wallets come in a variety of forms, their most basic function is to store a
user’s private and public keys and interact with various blockchains enabling users to send and receive digital
currency and monitor their cryptocurrency balances. Wallets have a public address that can be given out for people
to send you digital assets, and a private key to confirm the transfer of digital assets to others. Wallets can be digital
(software) or physical (hardware), hot (connected to the internet) or cold (disconnected from the internet), custodial
(a trusted third party has control of a user’s private keys) or non-custodial (only the user controls their private keys)
Cryptography: Cryptography is a method of protecting information and communications through the use of codes,
so that only those for whom the information is intended can read and process it
Decentralised Applications: Decentralized applications — dApps — use blockchain technology to address use
cases ranging from investment to lending to gaming and governance. Although dApps may appear similar to web
applications in terms of User Experience, dApp back-end processes eschew centralized servers to transact in a
distributed and peer-to-peer fashion. dApps rely on wallet software to interact with automated smart contracts on
networks like Ethereum.
Decentralized Finance (DeFi): is a major growth sector in blockchain that offers peer-to-peer financial services
and technologies built on Ethereum. DeFi exchanges, loans, investments, and tokens are arguably more
transparent, permissionless, trustless, and interoperable than traditional financial services, and trend towards
decentralized governance organizational methods that foster equitable stakeholder ownership.
Distributed ledger technology (DLT): refers to a shared database upon which transactions and associated details
are recorded in multiple places simultaneously. A DLT may be a permissioned network under control by a central
authority, or a permissionless network maintained by a decentralized network of nodes lacking a central authority.
Blockchains are an example of DLT
Divisibility: To say that money is divisible is to say that a unit of currency can be broken down into smaller units to
facilitate exchange
Durability: Durability of money is such that it can be used over and over again; hence it must survive wear and tear
for long periods
Ethereum: Ethereum launched in 2015 as a decentralized, blockchain-based global supercomputer to serve as the
foundation for an ecosystem of interoperable, decentralized applications (dApps) powered by token economies and
automated smart contracts. Assets and applications designed on Ethereum are built with self-executing smart
contracts that remove the need for a central authority or intermediary. The network is fuelled by its native
cryptocurrency ether (ETH), which is used to pay transaction fees on the network. Open-source, programmable,
private, and censorship resistant, Ethereum forms the backbone of a decentralized internet, which has already
spawned significant innovation like Initial Coin Offerings (ICOs), stablecoins, and decentralized finance (DeFi)
applications.
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Fungibility: is the attribute of being mutually interchangeable. Fungibility occurs when a good, asset, or units of an
asset are indistinguishable from each other, and so can be interchanged with each other. For instance, one US
dollar is equivalent to any other US dollar, and is therefore fungible. Fungibility makes an asset useful as a currency
or payment method
Initial Coin Offering (ICO): Initial Coin Offerings or token sales are a fundraising mechanism made possible by
blockchain and Ethereum that incorporates the creation and sale of a token to raise funds for a project—usually a
new blockchain platform, decentralized application (dApp), or digital asset product. Instead of providing buyers with
equity or shares, an ICO sells tokens that usually claim future utility in the products they are sold to fund. Despite
this, ICO-launched tokens may still be considered securities, and are subject to jurisdictional regulation.
Peer-to-Peer (P2P) Network: A peer-to-peer (P2P) network structure as it relates to blockchain technology is
generally considered decentralized and is designed to operate in the best interest of all parties involved, as opposed
to mainly benefitting a single centralized entity. A peer-to-peer blockchain network works by connecting different
computers (or nodes) together so they are able to work in unison. This process creates a censorship resistant,
open, public computing network that allows important data and other functionalities to be shared across the network
Portability: the ability of money or currency to be easily carried or moved
Proof-of-Work: is a blockchain consensus mechanism first popularized by the Bitcoin blockchain network. Proofof-Work systems rely on a process of mining to maintain the network. Miners provide computer hardware that
competes to solve the complex cryptographic puzzles required to confirm data transacted on the network, and are
rewarded for doing so with the network's underlying cryptographic token for doing so. Proof-of-Work blockchain
systems are decentralized and secure as compared to other network consensus methodologies, but typically
struggle to achieve the network scalability needed for widespread global enterprise adoption. Proof of Work is also
criticized for its high energy intensity.
Public and Private Keys: Public-key cryptography (asymmetric cryptography) is a specialized cryptographic
system that utilizes pairs of long alphanumeric keys that work together in a pair: public keys, which can be distributed
to others, and private keys, which are known only by their owner. Public keys are used to store cryptocurrencies on
the blockchain. They are also used to send cryptocurrencies in conjunction with the use of the public key's
corresponding private key. The generation of these keys is made possible by the usage of cryptographic algorithms
based on mathematical problems to produce a one-way function
Scarcity: refers to the basic economic problem, the gap between limited – that is, scarce – resources and
theoretically limitless wants. This situation requires people to make decisions about how to allocate resources
efficiently, in order to satisfy basic needs and as many additional wants as possible
Token: Within the context of blockchain technology, a token generally refers to a unit of value for a programmable
asset that is managed by a smart contract and an underlying distributed ledger. Tokens are the primary means of
transferring and storing value on a blockchain network—most often Ethereum. Tokens can also be designed to be
either fungible or non-fungible, depending on a network's specific needs. And while many tokens are primarily used
for simple transactions, an increasing number of blockchain projects are designing tokens encoded with a variety
of wide-ranging use cases, primarily in regard to on-chain governance and network maintenance

Source: Gemini, Standard Chartered
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Disclosures
This document is confidential and may also be privileged. If you are not the intended recipient, please destroy all
copies and notify the sender immediately. This document is being distributed for general information only and is
subject to the relevant disclaimers available at https:// www. sc. com/en/regulatory-disclosures/#marketcommentary-disclaimer. It is not and does not constitute research material, independent research, an offer,
recommendation or solicitation to enter into any transaction or adopt any hedging, trading or investment strategy,
in relation to any securities or other financial instruments. This document is for general evaluation only. It does not
take into account the specific investment objectives, financial situation or particular needs of any particular person
or class of persons and it has not been prepared for any particular person or class of persons. You should not rely
on any contents of this document in making any investment decisions. Before making any investment, you should
carefully read the relevant offering documents and seek independent legal, tax and regulatory advice. In particular,
we recommend you to seek advice regarding the suitability of the investment product, taking into account your
specific investment objectives, financial situation or particular needs, before you make a commitment to purchase
the investment product. Opinions, projections and estimates are solely those of SCB at the date of this document
and subject to change without notice. Past performance is not indicative of future results and no representation or
warranty is made regarding future performance. Any forecast contained herein as to likely future movements in
rates or prices or likely future events or occurrences constitutes an opinion only and is not indicative of actual future
movements in rates or prices or actual future events or occurrences (as the case may be). This document must not
be forwarded or otherwise made available to any other person without the express written consent of the Standard
Chartered Group (as defined below). Standard Chartered Bank is incorporated in England with limited liability by
Royal Charter 1853 Reference Number ZC18. The Principal Office of the Company is situated in England at 1
Basinghall Avenue, London, EC2V 5DD. Standard Chartered Bank is authorised by the Prudential Regulation
Authority and regulated by the Financial Conduct Authority and Prudential Regulation Authority. Standard Chartered
PLC, the ultimate parent company of Standard Chartered Bank, together with its subsidiaries and affiliates (including
each branch or representative office), form the Standard Chartered Group. Standard Chartered Private Bank is the
private banking division of Standard Chartered. Private banking activities may be carried out internationally by
different legal entities and affiliates within the Standard Chartered Group (each an “SC Group Entity”) according to
local regulatory requirements. Not all products and services are provided by all branches, subsidiaries and affiliates
within the Standard Chartered Group. Some of the SC Group Entities only act as representatives of Standard
Chartered Private Bank and may not be able to offer products and services or offer advice to clients. They serve as
points of contact only. ESG data has been provided by Refinitiv. Refer to https://www.refinitiv.com/en/financialdata/company-data/esg-research-data.
Market Abuse Regulation (MAR) Disclaimer
Banking activities may be carried out internationally by different branches, subsidiaries and affiliates within the
Standard Chartered Group according to local regulatory requirements. Opinions may contain outright “buy”, “sell”,
“hold” or other opinions. The time horizon of this opinion is dependent on prevailing market conditions and there is
no planned frequency for updates to the opinion. This opinion is not independent of Standard Chartered Group’s
trading strategies or positions. Standard Chartered Group and/or its affiliates or its respective officers, directors,
employee benefit programmes or employees, including persons involved in the preparation or issuance of this
document may at any time, to the extent permitted by applicable law and/or regulation, be long or short any
securities or financial instruments referred to in this document or have material interest in any such securities or
related investments. Therefore, it is possible, and you should assume, that Standard Chartered Group has a material
interest in one or more of the financial instruments mentioned herein. Please refer to https:// www .sc.
com/en/banking-services/market-disclaimer.html for more detailed disclosures, including past opinions/
recommendations in the last 12 months and conflict of interests, as well as disclaimers. A covering strategist may
have a financial interest in the debt or equity securities of this company/issuer. This document must not be forwarded
or otherwise made available to any other person without the express written consent of Standard Chartered Group.
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Country/Market Specific Disclosures
Botswana: This document is being distributed in Botswana by, and is attributable to, Standard Chartered Bank
Botswana Limited which is a financial institution licensed under the Section 6 of the Banking Act CAP 46.04 and is
listed in the Botswana Stock Exchange. Brunei Darussalam: This document is being distributed in Brunei
Darussalam by, and is attributable to, Standard Chartered Bank (Brunei Branch) | Registration Number RFC/61.
Standard Chartered Bank is incorporated in England with limited liability by Royal Charter 1853 Reference Number
ZC18 and Standard Chartered Securities (B) Sdn Bhd, which is a limited liability company registered with the
Registry of Companies with Registration Number RC20001003 and licensed by Autoriti Monetari Brunei Darussalam
as a Capital Markets Service License Holder with License Number AMBD/R/CMU/S3-CL. China Mainland: This
document is being distributed in China by, and is attributable to, Standard Chartered Bank (China) Limited which is
mainly regulated by China Banking and Insurance Regulatory Commission (CBIRC), State Administration of Foreign
Exchange (SAFE), and People’s Bank of China (PBOC). Hong Kong: In Hong Kong, this document, except for any
portion advising on or facilitating any decision on futures contracts trading, is distributed by Standard Chartered
Bank (Hong Kong) Limited (“SCBHK”), a subsidiary of Standard Chartered PLC. SCBHK has its registered address
at 32/F, Standard Chartered Bank Building, 4-4A Des Voeux Road Central, Hong Kong and is regulated by the
Hong Kong Monetary Authority and registered with the Securities and Futures Commission (“SFC”) to carry on Type
1 (dealing in securities), Type 4 (advising on securities), Type 6 (advising on corporate finance) and Type 9 (asset
management) regulated activity under the Securities and Futures Ordinance (Cap. 571) (“SFO”) (CE No. AJI614).
The contents of this document have not been reviewed by any regulatory authority in Hong Kong and you are
advised to exercise caution in relation to any offer set out herein. If you are in doubt about any of the contents of
this document, you should obtain independent professional advice. Any product named herein may not be offered
or sold in Hong Kong by means of any document at any time other than to “professional investors” as defined in the
SFO and any rules made under that ordinance. In addition, this document may not be issued or possessed for the
purposes of issue, whether in Hong Kong or elsewhere, and any interests may not be disposed of, to any person
unless such person is outside Hong Kong or is a “professional investor” as defined in the SFO and any rules made
under that ordinance, or as otherwise may be permitted by that ordinance. In Hong Kong, Standard Chartered
Private Bank is the private banking division of Standard Chartered Bank (Hong Kong) Limited. Ghana: Standard
Chartered Bank Ghana Limited accepts no liability and will not be liable for any loss or damage arising directly or
indirectly (including special, incidental or consequential loss or damage) from your use of these documents. Past
performance is not indicative of future results and no representation or warranty is made regarding future
performance. You should seek advice from a financial adviser on the suitability of an investment for you, taking into
account these factors before making a commitment to invest in an investment. To unsubscribe from receiving further
updates, please click here. Please do not reply to this email. Call our Priority Banking on 0302610750 for any
questions or service queries. You are advised not to send any confidential and/or important information to the Bank
via e-mail, as the Bank makes no representations or warranties as to the security or accuracy of any information
transmitted via e-mail. The Bank shall not be responsible for any loss or damage suffered by you arising from your
decision to use e-mail to communicate with the Bank. India: This document is being distributed in India by Standard
Chartered Bank in its capacity as a distributor of mutual funds and referrer of any other third party financial products.
Standard Chartered Bank does not offer any ‘Investment Advice’ as defined in the Securities and Exchange Board
of India (Investment Advisers) Regulations, 2013 or otherwise. Services/products related securities business offered
by Standard Charted Bank are not intended for any person, who is a resident of any jurisdiction, the laws of which
imposes prohibition on soliciting the securities business in that jurisdiction without going through the registration
requirements and/or prohibit the use of any information contained in this document. Indonesia: This document is
being distributed in Indonesia by Standard Chartered Bank, Indonesia branch, which is a financial institution
licensed, registered and supervised by Otoritas Jasa Keuangan (Financial Service Authority). Jersey: The Jersey
Branch of Standard Chartered Bank is regulated by the Jersey Financial Services Commission. Copies of the latest
audited accounts of Standard Chartered Bank are available from its principal place of business in Jersey: PO Box
80, 15 Castle Street, St Helier, Jersey JE4 8PT. Standard Chartered Bank is incorporated in England with limited
liability by Royal Charter in 1853 Reference Number ZC 18. The Principal Office of the Company is situated in
England at 1 Basinghall Avenue, London, EC2V 5DD. Standard Chartered Bank is authorised by the Prudential
Regulation Authority and regulated by the Financial Conduct Authority and Prudential Regulation Authority. The
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Jersey Branch of Standard Chartered Bank is also an authorised financial services provider under license number
44946 issued by the Financial Sector Conduct Authority of the Republic of South Africa. Jersey is not part of the
United Kingdom and all business transacted with Standard Chartered Bank, Jersey Branch and other SC Group
Entity outside of the United Kingdom, are not subject to some or any of the investor protection and compensation
schemes available under United Kingdom law. Kenya: This document is being distributed in Kenya by, and is
attributable to Standard Chartered Bank Kenya Limited. Investment Products and Services are distributed by
Standard Chartered Investment Services Limited, a wholly owned subsidiary of Standard Chartered Bank Kenya
Limited (Standard Chartered Bank/the Bank) that is licensed by the Capital Markets Authority as a Fund Manager.
Standard Chartered Bank Kenya Limited is regulated by the Central Bank of Kenya. Malaysia: This document is
being distributed in Malaysia by Standard Chartered Bank Malaysia Berhad. Recipients in Malaysia should contact
Standard Chartered Bank Malaysia Berhad in relation to any matters arising from, or in connection with, this
document. Nigeria: This document is being distributed in Nigeria by Standard Chartered Bank Nigeria Limited (“the
Bank”), a bank duly licensed and regulated by the Central Bank of Nigeria. The Bank accepts no liability for any
loss or damage arising directly or indirectly (including special, incidental or consequential loss or damage) from your
use of these documents. You should seek advice from a financial adviser on the suitability of an investment for you,
taking into account these factors before making a commitment to invest in an investment. To unsubscribe from
receiving further updates, please click the link at the bottom of this email or send an email to clientcare.ng@sc.com
requesting to be removed from our mailing list. Please do not reply to this email. Call our Priority Banking on 012772514 for any questions or service queries. The Bank shall not be responsible for any loss or damage arising
from your decision to send confidential and/or important information to the Bank via e-mail, as the Bank makes no
representations or warranties as to the security or accuracy of any information transmitted via e-mail. Pakistan:
This document is being distributed in Pakistan by, and attributable to Standard Chartered Bank (Pakistan) Limited
having its registered office at PO Box 5556, I.I Chundrigar Road Karachi, which is a banking company registered
with State Bank of Pakistan under Banking Companies Ordinance 1962 and is also having licensed issued by
Securities & Exchange Commission of Pakistan for Security Advisors. Standard Chartered Bank (Pakistan) Limited
acts as a distributor of mutual funds and referrer of other third-party financial products. Singapore: This document
is being distributed in Singapore by, and is attributable to, Standard Chartered Bank (Singapore) Limited
(Registration No. 201224747C/ GST Group Registration No. MR-8500053-0, “SCBSL”). Recipients in Singapore
should contact SCBSL in relation to any matters arising from, or in connection with, this document. SCBSL is an
indirect wholly owned subsidiary of Standard Chartered Bank and is licensed to conduct banking business in
Singapore under the Singapore Banking Act, Chapter 19. Standard Chartered Private Bank is the private banking
division of SCBSL. IN RELATION TO ANY SECURITY OR SECURITIES-BASED DERIVATIVES CONTRACT
REFERRED TO IN THIS DOCUMENT, THIS DOCUMENT, TOGETHER WITH THE ISSUER DOCUMENTATION,
SHALL BE DEEMED AN INFORMATION MEMORANDUM (AS DEFINED IN SECTION 275 OF THE SECURITIES
AND FUTURES ACT, CHAPTER 289 (“SFA”)). THIS DOCUMENT IS INTENDED FOR DISTRIBUTION TO
ACCREDITED INVESTORS, AS DEFINED IN SECTION 4A(1)(a) OF THE SFA, OR ON THE BASIS THAT THE
SECURITY OR SECURITIES-BASED DERIVATIVES CONTRACT MAY ONLY BE ACQUIRED AT A
CONSIDERATION OF NOT LESS THAN S$200,000 (OR ITS EQUIVALENT IN A FOREIGN CURRENCY) FOR
EACH TRANSACTION. Further, in relation to any security or securities-based derivatives contract, neither this
document nor the Issuer Documentation has been registered as a prospectus with the Monetary Authority of
Singapore under the SFA. Accordingly, this document and any other document or material in connection with the
offer or sale, or invitation for subscription or purchase, of the product may not be circulated or distributed, nor may
the product be offered or sold, or be made the subject of an invitation for subscription or purchase, whether directly
or indirectly, to persons other than a relevant person pursuant to section 275(1) of the SFA, or any person pursuant
to section 275(1A) of the SFA, and in accordance with the conditions specified in section 275 of the SFA, or pursuant
to, and in accordance with the conditions of, any other applicable provision of the SFA. In relation to any collective
investment schemes referred to in this document, this document is for general information purposes only and is not
an offering document or prospectus (as defined in the SFA). This document is not, nor is it intended to be (i) an offer
or solicitation of an offer to buy or sell any capital markets product; or (ii) an advertisement of an offer or intended
offer of any capital markets product. Deposit Insurance Scheme: Singapore dollar deposits of non-bank depositors
are insured by the Singapore Deposit Insurance Corporation, for up to S$75,000 in aggregate per depositor per
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Scheme member by law. Foreign currency deposits, dual currency investments, structured deposits and other
investment products are not insured. This advertisement has not been reviewed by the Monetary Authority of
Singapore. Taiwan: Standard Chartered Bank (“SCB”) or Standard Chartered Bank (Taiwan) Limited (“SCB
(Taiwan)”) may be involved in the financial instruments contained herein or other related financial instruments. The
author of this document may have discussed the information contained herein with other employees or agents of
SCB or SCB (Taiwan). The author and the above-mentioned employees of SCB or SCB (Taiwan) may have taken
related actions in respect of the information involved (including communication with customers of SCB or SCB
(Taiwan) as to the information contained herein). The opinions contained in this document may change, or differ
from the opinions of employees of SCB or SCB (Taiwan). SCB and SCB (Taiwan) will not provide any notice of any
changes to or differences between the above-mentioned opinions. This document may cover companies with which
SCB or SCB (Taiwan) seeks to do business at times and issuers of financial instruments. Therefore, investors
should understand that the information contained herein may serve as specific purposes as a result of conflict of
interests of SCB or SCB (Taiwan). SCB, SCB (Taiwan), the employees (including those who have discussions with
the author) or customers of SCB or SCB (Taiwan) may have an interest in the products, related financial instruments
or related derivative financial products contained herein; invest in those products at various prices and on different
market conditions; have different or conflicting interests in those products. The potential impacts include market
makers’ related activities, such as dealing, investment, acting as agents, or performing financial or consulting
services in relation to any of the products referred to in this document. UAE: DIFC - Standard Chartered Bank is
incorporated in England with limited liability by Royal Charter 1853 Reference Number ZC18.The Principal Office
of the Company is situated in England at 1 Basinghall Avenue, London, EC2V 5DD. Standard Chartered Bank is
authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and Prudential
Regulation Authority. Standard Chartered Bank, Dubai International Financial Centre having its offices at Dubai
International Financial Centre, Building 1, Gate Precinct, P.O. Box 999, Dubai, UAE is a branch of Standard
Chartered Bank and is regulated by the Dubai Financial Services Authority (“DFSA”). This document is intended for
use only by Professional Clients and is not directed at Retail Clients as defined by the DFSA Rulebook. In the DIFC
we are authorised to provide financial services only to clients who qualify as Professional Clients and Market
Counterparties and not to Retail Clients. As a Professional Client you will not be given the higher retail client
protection and compensation rights and if you use your right to be classified as a Retail Client we will be unable to
provide financial services and products to you as we do not hold the required license to undertake such activities.
For Islamic transactions, we are acting under the supervision of our Shariah Supervisory Committee. Relevant
information on our Shariah Supervisory Committee is currently available on the Standard Chartered Bank website
in the Islamic banking section at: https://www .sc. com/en/banking/ islamic-banking/islamic-banking-disclaimers/
UAE: For residents of the UAE – Standard Chartered Bank UAE does not provide financial analysis or consultation
services in or into the UAE within the meaning of UAE Securities and Commodities Authority Decision No. 48/r of
2008 concerning financial consultation and financial analysis. Uganda: Our Investment products and services are
distributed by Standard Chartered Bank Uganda Limited, which is licensed by the Capital Markets Authority as an
investment adviser. United Kingdom: Standard Chartered Bank (trading as Standard Chartered Private Bank) is
an authorised financial services provider (license number 45747) in terms of the South African Financial Advisory
and Intermediary Services Act, 2002. Vietnam: This document is being distributed in Vietnam by, and is attributable
to, Standard Chartered Bank (Vietnam) Limited which is mainly regulated by State Bank of Vietnam (SBV).
Recipients in Vietnam should contact Standard Chartered Bank (Vietnam) Limited for any queries regarding any
content of this document. Zambia: This document is distributed by Standard Chartered Bank Zambia Plc, a
company incorporated in Zambia and registered as a commercial bank and licensed by the Bank of Zambia under
the Banking and Financial Services Act Chapter 387 of the Laws of Zambia.
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