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Blockchain 2.0

Cryptocurrencies are only the beginning

Launching the Credit Suisse Blockchain Revolution Series: In this in-
depth report, we analyse the market implications of blockchain technology in
light of the bitcoin boom since our initial cross-sector and cross-border
publication, Blockchain: The Trust Disrupter, roughly a year ago. While we
make no comment on the valuation of particular cryptocurrencies, we believe
the rise of bitcoin and Initial Coin Offerings highlights how transformative the
underpinning blockchain technology will be across sectors, with financial
services and capital markets at the front of the queue.

Various blockchain projects we discussed in our previous report are arriving at
preliminary conclusions, transitioning from Proof of Concept to Pilot and even
Production phases of development. To contextualise these over the medium to
long term, we once again deliver a collaborative analysis of the following:

Cryptocurrencies and ICOs: Crucially, we see these providing
momentum for further blockchain development, even if bitcoin and Initial
Coin Offerings continue to encounter challenges to widespread adoption.

Blockchain® utility: We examine the key advances and diversification of
the applications that sit atop blockchain platforms i as well as the
theoretical risks to blockchain itself. We also show project timelines to
illustrate current and future positioning on the blockchain landscape.

Market implications: Contributions from 23 analysts across three
geographies provide us with a cross-sector blockchain window through
which we examine the Payments, Security, Banks, Exchanges, Business
Services, Leisure, and Real Estate sectors.

Featured stocks include Sophos (Outperform; CS European SMID Focus
List), Square (Neutral), LSE (Outperform; CS European Focus List), ASX
(Underperform), Equiniti (Underperform), Experian (Outperform; CS
European Focus List) and Playtech (Outperform).
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Research map 7 the blockchain ecosystem

Figure 2: Contextualising analysis i mapping out our decentralised future

Cryptocurrencies

(- Understanding blockchain throug?w‘

the world’s most celebrated
cryptocurrency, bitcoin.

= Analysis of debates shaping
bitcoin and its barriers to
widespread adoption shows the
nascent nature of the technology
and that fundamental questions
remain unanswered.

= We make no commenton the
value of BTC, but nonetheless see
its rise as a positive indication of
blockchain’s potential.

Public Blockchains

Decentralised
Application Platforms

( We think it is the decentralised )

applications (‘DApps’) that sit on top of
the blockchain platforms that have the
most interest for investors.

We analyse how blockchain platforms
are laying the foundation for an
application ecosystem to develop.

A deep dive on blockchain and the
financial services, as well as case
studies of blockchain’s uses outside of
banking.

We sketch out a blockchain timeline,
outliningwhat has changed in the last
year and what we can expect to come.

ICOs
& private consortia

(. Understanding what Initial Coin

“\

Offerings are, and what they
mean for cryptocurrencies and
decentralised technology.

How do ICOs help the funding
and diversification of
blockchain: Whathas changed
in the last year? Where should
we take note?

How consortia help address
some of blockchain’s funding and
developmentissues in both the

private and public domains.

3$SINS LIATYD)

Q

\ ) ,LThls takes us to sector |mpI|cat|ons)

[ Decentralised Applications ]

Source: Credit Suisse research, Blockchain ecosystem map inspired by p.20 of the CoinDesk.com - State of Blockchain Q2 2017 report

810z Arenuer TT



AN

CREDIT SUISSE

Blockchain 2.0

11 January 2018

Executive summary
Implications of blockchain becoming clear

Since we published our cross-sector and cross-border report, Blockchain: The Trust
Disrupter (3 August 2016) the blockchain landscape has changed significantly. Rarely a
day passes without bitcoin and a plethora of new cryptocurrencies making headlines:
Although exact figures are hard to come by, when we published The Trust Disrupter, the
estimated total market cap for all cryptocurrencies in existence was roughly $12bn. Today
it sits at well over $700bn, an increase of more than 4,000% & see Figure 3.

Figure 3: Market cap of cryptocurrencies has grown over 4,000% since Jan 2017
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Source: Credit Suisse research, coinmarketcap.com i 10 January 2018

Please note: Ahead of our analysis we wish to highlight that this report draws upon a
variety of sources in its mapping of the blockchain (and thereby cryptocurrency)
landscape. While every effort has been made to investigate and verify the authenticity and
reliability of these sources, we highlight that i given the nascent and fast-developing
nature of this space i certain companies that provide data on cryptocurrencies may
directly or indirectly benefit from the continued financial performance of certain
technologies and cryptocurrencies. We do not within this report make any judgement on
the valuation or feasibility of any cryptocurrency; we seek only to use the emergence of
such a dynamic phenomenon and the available data as a lens through which we can
examine the developments of the blockchain space in the last year or so.


https://plus.credit-suisse.com/r/NQDC92AF-WErFXS
https://plus.credit-suisse.com/r/NQDC92AF-WErFXS
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'‘Cryptocurrency mania' i Part 1

| t diffeeult to remove bitcoin from an analysis of blockchain, so we begin our analysis by
focusing on the most famous application of blockchain technology to date. Bitcoin was
originally designed as a system to allow online (i.e. digital) payments to be sent directly
from one party to another, without the need for a trusted third party (i.e. a financial
institution). So first and foremost, bitcoin was designed as a payments system.

Bi t c sharp fise in the past year has more recently been accompanied by a surge in
the popularity of Initial Coin Offerings (ICO)d a process in which tokens or digital
currencies are issued in return for funding. These unregulated and at times controversial
rounds of funding have started to grab the attention of the media, investorsd and
regulatorsd alike.

Figure 4: Bitcoin has risen over ~1200% in the past 12 months
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Source: Credit Suisse research, coindesk.com i 10 January 2018

The performance of bitcoin and newly emerging cryptocurrencies, notably in the past six
months, has intensified debates on the stability and sustainability of the digital currencies i
see Figure 4. For instance, we note that although bitcoin's value has soared in the past 12
months, there has not been a proportional explosion in transactional volume. Indeed, as
we later explore, the number of daily bitcoin transactions has remained roughly at the
same level.

Around 12 months ago, bitcoin essentially was the cryptocurrency market. Since then,

c900 different cryptocurrencies have launched, pushing bitcoindé s share of

cryptocurrency down to a minority share at roughly 40%, despite the historic gains of the
currency in the past 12 months - see Figure 3.

We continue to think the technical and ideological debates around the scalability and
sustainability of digital currencies i which we cover in this report i will in aggregate result
in bitcoin and other cryptocurrencies remaining niche payment networks for the
foreseeable future. We make no comment on the value of bitcoin and other
cryptocurrencies; rather, our work indicates that cryptocurrencies are primarily being used
as digital stores and speculative vehicles of value 7 not digital systems poised to disrupt
the existing payments space in the near term.

From an equity market perspective, therefore, we have no strong view on bitcoin and other
cryptos currently. We are primarily interested in the technological 7 i.e. blockchain i
implications of the crypto boom, and find it difficult to contextualise digital currencies
during this intense period of speculation. We think cryptocurrencies are only the beginning
of a potential revolution in how information is transacted and verified across the world.
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Initial Coin Offerings 7 Part 2

The recent sharp rise in Initial Coin Offerings (ICO) appears to have more than doubled
the size of the cryptocurrency market i to over $700bn i in a matter of weeks. Between
2014 and the end of 2016, a total of $295m was raised in ICOs, whereas over $3bn was
raised last year alone, according to industry data.

Figure 5: ICO funding has almost surpassed angel and seed funding in tech
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Source: Credit Suisse research,, CB Insights, TokenData, CoinSchedule

Instead of raising funds from the public in dollars or euros, investors in ICOs pay in
cryptocurrencies, such as bitcoin and ether. In return for the investment, they receive a
‘coin' or 'token’, which essentially is meant to function similar to a share. The offerings
have been used for a wide range of initiatives, ranging from new cryptocurrencies to
charitable fundraising. ICO funding for tech projects and startups almost surpassed
traditional Angel and Seed equity fundingrou n d s i ni s&@iguites.

As of November 2017, there were around 50 ICOs taking place each month, with funding
reaching record highs and fuelling the general enthusiasm around cryptocurrencies, of
which there are now over 1,000 available online.

The second section of the report thus outlines the trends behind the ICO boom (as well as
the recent increase in regulatory scrutiny, including by the SEC8 see page 27). We also
discuss the rise of blockchain consortia, which act as a sort of blockchain public/private
6 hybr i ddorcollaboration; stting between private, permissioned distributed ledger
technology projects on one side and open, public blockchain collaborations i such as
bitcoin i on the other. As with ICOs, the popularity of consortia increased sharply in 2017
i research by Deloitte estimates that to date more than 40 consortia have been formed
globally i with most of these having been established in the last 6 months.*

1 https://dupress.deloitte.comiglap/focus/signdistrategists/emergenéblockchaioonsortia.html
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Bl ockchaindés wutiliitPart3and applicatio
Analysing ‘cryptos’, ICOs and consortia helps us to map out what has changed in the
blockchain space in the past 12-18 months. It is only when we contextualise the
extraordinary developments of the past year i which have in the space of a few months
come to dominate the discourse around blockchain i that we can begin to see what might
be in store.

In the third part of our analysis we therefore turn to look at the development of public
blockchain platforms, on which a handful of blockchain project seeds have begun to
germinate. These seeds give an insight into the real-world, commercial potential of
blockchain technology outside of bitcoin and other cryptos: in time they could provide the
infrastructure on which an entire ecosystem of blockchain ideas and concepts could
flourish.

While these projects remain in the early stages of development i many are still in a Proof
of Concept/Prototype phase and there are theoretical risks to blockchain itself i we can
nonetheless start to see how blockchain might transform a range of industries, from
energy and utilities, to charity and humanitarian efforts. See Figure 6 for a selection of
current projects contributing to this blockchain ecosystem.

Figure 6: The blockchain application ecosystem is expanding and diversifying?
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Market implications

We thinkcr ypt ocurrencies such as bitcoin arthe
initial manifestation of a technology that will help shape how we communicate, trust, and
transact in the future. In the final section of this report, we examine the implications of
blockchain on Security, Payments, Banks, Exchanges, Business Services, Travel &
Leisure, and Real Estate.

The analysis pulls together contributions from 23 analysts, spanning nine sectors and
three geographies. In this section, featured stocks include Sophos (Outperform; CS
European SMID Focus List), Square (Neutral), LSE (Outperform; CS European Focus
List), ASX (Underperform), Equiniti (Underperform), Experian (Outperform; CS European
Focus List) and Playtech (Outperform).

Building upon Unintended consequences: cryptos and security, Brad Zelnick, Kevin Ma
and Syed Talha Saleem outline the implications of blockchain on the Security software
sector. They note that as interest in blockchain has risen there has been increased
speculation that future systems predicated on blockchain technology have the potential
to be substantially more threat-resistant than those based on more traditional

protocols. Brad and team further outinet he t heoreti cal ri sk,s

suchasidousbgendi ngo and Thisakdinclades am askessment of the
implications of quantum computing on blockchain; in particular, there are two quantum
al gorithms that pose potenti al threats
Grover6s algorithms.

We conclude the Security section of analysis with a stock view of Sophos
(Outperform), a report in which Charles Brennan and Mathew Yates note how
cryptocurrencies can make it easier for cyber criminals to monetise crime: as
cryptocurrencies offer a secure and often untraceable method of sending and receiving
payments, making them an ideal currency for those who wish their financial activities to
remain hidden from authorities.

We then turn our attention to Payments, where Charles Brennan and Mathew Yates
briefly outline a number of barriers to the more widespread adoption of
cryptocurrencies as a payment method. Paul Condra and Mrinalini Bhutoria then take a
stock view of Square (Neutral), where they examine the revenue potential of Square's
piloting of bitcoin sales via its Square Cash app. In their scenario analysis, they
estimate that if Square can accumulate 10m bitcoin buyers over two years (tracking
Coinbasebts growt h), this could drive an
growth to the current forecast).

Carlos Lopez Ramos and the CS European Banks team then provide us with an
overview of blockchain from a European banking perspective. In particular they flag
that while blockchain collaboration in banking is becoming increasingly pervasive and
will no doubt play a key role in the future of the sector, potential efficiency savings are
uncertain, difficult to corroborate and given the long-term nature are not a key
consideration for bank investors currently.

This takes us to an analysis of the Exchanges space by Martin Price, Tom Mills and
Michalis Onisiforou, in which they outline the major opportunities i and hurdles i
posed by blockchain. For the London Stock Exchange (Outperform), the Exchanges
team highlights how blockchain poses more opportunity than threat and that the
existing market infrastructure providers are thus best placed to apply blockchain
technology, with the team seeing little risk of disintermediation in the near future.

Our Australian colleagues Andrew Adams and James Cordukes then provide another
Exchanges stock overview; this time of ASX (Underperform), which has recently
announced that it intends to use blockchain to manage the clearing and settling of
equities. They note that at this stage, the financial outcome of ASX's Distributed Ledger
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Technology-based settlement service is difficult to determine with pricing yet to be
agreed with clients and fees payable to Digital Asset also unknown. As such, the
authors highlight that the shift to blockchain-underpinned technology may not
necessarily be accretive for ASX at this stage.

From a Business Services perspective, Karl Green, Andy Grobler and Daniel Hobden
explain how and why they continue to see immense potential for blockchain technology
to improve efficiency and reduce friction across a broad range of private and public
sector administrative processes over the long term. However, as the debate has
migrated from the theoretical to the practical, the team believe that the roll-out of
blockchain applications is likely to be slower and more complicated than initially
envisaged.

The Business Services section includes stock takes on Equiniti (Underperform), which
provides administration and payment services across the UK. While the team are
bearish on the stock due to concerns around slowing organic growth, they continue to
see limited risk to the core strategy and the opportunity for EQN to make cost savings
as blockchain is adopted through its ecosystem. In looking at Experian (Outperform),
the team further note how, following the Equifax breach in September 2017, there have
been an increasing number of suggestions that credit bureaus should be replaced by
decentralised blockchain technology. Nonetheless, Andy and team continue to feel that
the value of having regulated third-party entities at the heart of the credit economy will
be maintained.

We then turn to Travel & Leisure, where Tal Grant, Tim Ramskill and Julia Pennington
outline how blockchain technology and cryptocurrencies may help drive increased
adoption of online gambling and do not appear to represent a significant threat to
incumbent players. The team takes a look at Playtech (Outperform), which is making
money out of blockchain technology and cryptocurrencies by: 1) Allowing users to
trade the spreads on different cryptocurrencies, and 2) Supplying gaming content to
casinos that accept cryptocurrencies as payment.

Finally, Susan Maklari, Christopher Kalata, and Amanda Luper form the US Housing
team take an overview of blockchain from a Real Estate perspective, noting that
blockchain offers significant potential in the form of streamlining the purchase and sale
of land & buildings, as it eliminates human error and prevents data loss. In an industry
that has undergone relatively little change to date, this view is formed by the need for
businesses to adjust for higher land and input costs as well as to adapt to secular shifts
in the construction labour force. They argue that blockchain is poised to revolutionise
real estate in ways of simplifying property ownership and provide greater transparency.

Industry expertise

I's there really fAone chain to rule them
adoption? How long will it be before we see blockchain become truly mainstream? Why
are blockchain-based applications or infrastructure better suited to solving enterprise
problems?

In light of such questions, we end the report with some insights from an interview our US
colleagues conducted with Maxwell Stein and Griffin Anderson at ConsenSys.
ConsenSys is a leading blockchain venture production studio building decentralised
applications and various developer and end-user tools for blockchain ecosystems,
primarily focused on Ethereum.

11
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Part 1: Cryptocurrencies
Understanding blockchain through bitcoin

Bitcoin (BTC) is the most developed system predicated on blockchain. It is a
decentralised, permissionless public ledger peer-to-peer payment network whereby
transactions are verified by nodes in the network and recorded in the public distributed
ledger (the blockchain). Understanding the underpinnings of the bitcoin network explains
why a significant proportion of investor interest has focussed on the payments industry
when coming to terms with blockchain.

Figure 7: How nodes/members of a network connect at each level of a ledger
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Source: Credit Suisse research based on data from Consult Hyperion and On Distributed Communications Networks by Paul Baran, 1962

The performance of bitcoin and newly emerging cryptocurrencies, notably in the past six
months, has intensified debates on the stability and sustainability of the digital currencies.
JP Morgan CEO Jamie Dimon's comment in September that bitcoin was "a fraud" led to
bitcoin dropping almost 10% in the days that followed.® Bitcoin advocates, including John
McAfee, hit back and so the debates continue* (with Dimon more recently saying he
regretted calling bitcoin &hefitcanuame(wasTalways
what the governments are gonna feel about bitcoin as it gets really big, and | just have a
different opinion than other people.").?

We also note that a survey by blockchain research website coindesk.com revealed that
58% of its readers believe that digital asset valuations are in a bubble, while 72% believe
bitcoin mining is too centralised, with over half expecting it to get worse.®

Figure 8: 2Q 2017 blockchain survey

Feel bitcoin mining is too centralised

@ Believe digital asset valuations are in a bubble

Y& Are neutral or positive on current state of DLT

Source: CoinDesk.com - State of Blockchain Q2 2017

3 https://www.theguardian.com/technology/2017/sepfi@idipaniorgascryptocurrencdyugdealers
4 https://www.cnbc.com/2017/09/18\gatieehallengemmiedimorbitcanskepticism.html

5 http://www.foxbusiness.com/markets/2018/01/09jprubugamhasechairmacecjamiedimoregretsayingitcoiAs-
frauebutstillisntinterestedit. html

6 https://media.coindesk.com/uploads/2017/09/state_of_blocktigdf q2_20
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About 12 months ago bitcoin essentially was the cryptocurrency market. Since then, c900
different cryptocurrencies have launched, meaning that bitcoin is now straddling 40% of

the total cryptocurrency market. Specifically, bitcoin has seen its price rise more than
tenfold since January 2017. Figure 9 documents the life-cycle of the cryptocurrency since

then 1 illustrating key events, such as the announcement by the CME of the intention to

permit the trading of bitcoin futures. Intense price swings have drawn in traders in search

of relief from low-volatility markets, while media and regulatory attention has broadened
awareness of the digital currency amongi nsti tuti onal and retail
gains have grabbed headlines on a global scale, making it difficult to draw out the debates

that will ultimately determine bi t coi ndéds path to mainstream ac
further detail below.

Figure 9: Bitcoin 7 a year in review
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Source: CoinDesk.com, Credit Suisse research, Bloomberg news

Bitcoin T the debates continue

ShortcuttoBi t coi nds barriarecap.t o domi nance

The scalability issues around bitcoin have given rise to several debates that are both
political and technical in nature. When creating the digital currency, Satoshi Nakamoto i
the developer/s behind bitcoin T introduced a block size limit of 1 megabyte (MB). This
was to prevent potential attacks from hackers that would otherwise be able to theoretically
create blocks of an infinite size and flood the network, thereby paralysing the blockchain.
The limit of 1IMB means that one block can support roughly 3-7 bitcoin transactions per
second. The spike in activity has therefore pushed the limits of bitcoin's network capacity.
The average block size has been approaching the 1MB limit i see Figure 10. Furthermore,
increased demand on the network has at times created a backlog in the system, meaning
that users must pay for their transactions to be prioritised by miners of the network 1
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known as the "replace-by-fee" system. This has pushed transaction costs higher and
made bitcoin increasingly expensive and inaccessible i see Figure 11. Indeed, the
average fee at the time of writing for a transaction to be included in the next six blocks is
roughly $30,” making bitcoin much more expensive than existing payment infrastructure
for smaller-sized transactions.

The guestion of how to upgrade the network to handle even more transactions is pushing
fees so high that, for certain transactions, bitcoin is nearly unusable. In June 2017 i when
the BTC price was a sixth of what it is today i Forbes reported that transactions were
taking days to go through, or not being processed at all, with the average fee at the time
costing $4.75 (as of 07 January 2018 it was in the region of $30).?

Both transaction times and fee sizes have been increasing, adding to bitcoin's existential
quandary. Furthermore, commentators note that claims for bitcoin's value are self-
referential and contain inherent contradictions, notably that bitcoin cannot be a speculative
investment prone to quintupling while at the same time be a useful currency for making or
receiving payments: "If it cannot be both, it must be neither" concluded the FT's Lex
columnists.®

Aside from potential speculative gains/losses, bitcoin buyers may purchase the
cryptocurrency to spend at retailers, such as Dell and Overstock, or on coffee and pizza.'
For instance, using bitcoin to purchase items in some instances may earn shoppers a
discount: Purse.io and Foldapp are two bitcoin startups that offered discounts to bitcoin
users who shopped at Amazon, Starbucks and Target.'* Furthermore, as we later cover in
this report, owning bitcoin is often a necessary prerequisite for those interested in taking
part in an Initial Coin Offering: instead of raising funds from the public in dollars or euros,
participants in ICOs pay in cryptocurrencies, such as bitcoin and ether.

Figure 10: Avg. total block size i MB (2009 >) Figure 11: Miners revenues / no. of transactions - $

Source: Credit Suisse research, blockchain.info
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7 https://bitinfocharts.com/comparisonthittsactionfees. html

8 https://www.forbes.com/sites/laurashin/2017/06/37#bétealimehighbutisit-aboutoselfdestruct/#6d26108ccb31
9 https://www.ft.com/content/e5e88&981e 1 83e9588e51488a0
1ohttps://www.makeuseof.com/tag/bitchialyisednow2016/
11http://www.nasdag.com/arti@éidvhatarebitcoinsealusecasexcm611665
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