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L Introduction
Relevant Expertise in Blockchain Technology and Entrepreneurship in Digital Industries

L I, Peter Adriaens, am a Professor of Engineering, Finance and Entrepreneurship at The
University of Michigan (1992-current). I hold appointments in Civil and Environmental
Engineering at the Ross School of Business and the School of Environment and Sustainability. 1
am a member of the American Academy of Environmental Engineering, and a member of the
National Academy of Engineering in Belgium. I have held distinguished professorships in
Entrepreneurship and Finance at Sichuan University (China; 2006-2016), and a Finnish
Distinguished Professorship at the Research Institute of the Finnish Economy (Helsinki; 2013-
2016).

2 [ am an engineer and scientist by training with an undergraduate (1984) and master’s
(1986) degree from the University of Gent, Belgium, a doctorate (1989) from the University of
California, Riverside, and postdoctoral training (1992) at Stanford University. I have devoted a
substantial portion of my career — both in and outside the classroom — to two fields: blockchain
technology and entrepreneurship in digital industries.

3 Since 2006, I have worked in the area of finance and entrepreneurship as a faculty
member at the Ross School of Business through the Zell-Lurie Institute for Entrepreneurial
Studies. As one of the leading Professors of Entrepreneurship at the University of Michigan, I
developed and have taught courses on Entrepreneurial Business Fundamentals, CleanTech
Entrepreneurship, and Business Model Design for business (MBA) and engineering domain
expert students. Over 1,200 students have participated in my entrepreneurship courses. Course
work covers entrepreneurial strategy, marketing, financing and valuation of startups, and

business model design. Students are expected to engage with a wide range of startups, including
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in digital finance. I have developed and have taught courses on Engineering Economics and
Finance, Infrastructure Project Finance, Environmental Finance, and Blockchain Finance.

4. Since 2015, my expertise has focused on financial technology (“fintech’) applications,
financial modeling, and blockchain tokenization of infrastructure assets. My research and
teaching focus on digital business and finance models for infrastructure, blockchain applications
for “smart cities” infrastructure, and artificial intelligence/machine learning models for pricing of
sustainability premiums in the fixed income (corporate and municipal bonds) and equities
markets. This work is done in collaboration with and sponsorship from financial, corporate,
and high-tech startup clients seeking to differentiate in the digitization of real assets and
application of cryptocurrencies for infrastructure financing.

5. Since 2016, I have directed the Center for Smart Infrastructure Finance and associated
namesake Master of Engineering program? at the University of Michigan. The Center focuses

on efficient (data-driven) financing mechanisms for public and private infrastructure systems
such as water, energy, waste, transportation, and mobility. This includes blockchain tokenization
models and other digital asset monetization structures. The Center is a cofounder of the
University of Michigan FinTech Collaboratory, along with the FinTech Initiative® in the
University of Michigan Ross School of Business and the Center on Finance, Law & Policy* in

the University of Michigan Ford School for Public Policy.

! Center for Smart Infrastructure Finance, University of Michigan, https://www.difin.io.

2 Smart Infrastructure Finance MEng, University of Michigan, https://masters.engin.umich.edu/degree/smart-
infrastructure-finance-mengy/.

3 Michigan Ross FinTech Initiative, University of Michigan, https://michiganross.umich.edu/faculty-
research/institutes-centers-initiatives/fintech-initiative.

4 Center on Finance, Law & Policy, University of Michigan, https://fordschool.umich.edu/research-center/center-
finance-law-policy.
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6. I also supervise a research group at the University of Michigan, funded by research grants
from government agencies and corporate contracts. The team consists (time variable) of around
6 undergraduate and 10 graduate (Master’s and PhD-level) students, as well as a postdoctoral
researcher, who work on a wide range of fintech projects. The group’s work is not narrowly
limited to blockchain and cryptocurrency research, but includes the broader application of digital
models in finance. Examples include infrastructure asset tokenization, a blockchain application
for digital delivery of construction projects, and blockchain platforms for integration of financial
and impact (environmental, social, and governance) for resilient infrastructure. This work has
been presented at academic risk management meetings (e.g. International Risk Management in
Banking and Finance), Asian Development Bank/European Investment Bank (ADB/EIB)
conferences on blockchain financing of infrastructure assets in emerging and developing
countries, and National Science Foundation-funded conferences for mathematical societies. In
addition, I serve on the editorial review board of the Journal of Blockchain Research, a leading,
if fairly new, peer-reviewed journal in this area.

7. I also serve as a faculty mentor to Blockchain@Michigan,® a student group engaged in
peer-to-peer training modules for smart contract coding and decentralized application (dapp)
development with a wide range of industry partners. These industry partners include public
corporations, financial institutions, and technology companies.

8. Setting aside my teaching and research, I also have substantial practical experience from
which I derive expertise in blockchain technology and entrepreneurship. During the past 15

years, | was an advisory board member of the Wolverine Venture Fund® and the Lurie

5 Blockchain at Michigan, https://www.michiganblockchain.org.
¢ Wolverine Venture Fund, University of Michigan, http://zli.umich.edu/wolverine-venture-fund.
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Commercialization Fund, focused on investments in technology companies, including
increasingly digital innovations and cryptoassets. As an advisor to the funds, my role was to
identify early-stage companies for potential (seed or A round) investment, work with the analyst
teams on due diligence analysis to assess the company’s attractiveness for equity investment, and
participate in the ultimate recommendations for financing.

0. From 2013-2016, I worked as Director on the financial research program at the Research
Institute of the Finnish Economy. I focused on economic transitioning under climate risk
constraints, and oversaw a team of 15 experts in finance, digital assets, and business models. A
substantial fraction of this work emphasized algorithmic financial decision-making in startups
and lending to corporations, culminating in a book I co-authored with a colleague at the Institute
on “Financial Technology for Industrial Renewal.”” The research program focused on the
development of a new type of multi-asset investment model structure to enable systemic
economic development. The investment models were piloted in the energy, transportation
mobility, and green chemistry industry sectors. Multi-asset means that the model sought to blend
investments in thematic publicly traded indexes, equity investment funds, and business loan
portfolios. The decision tool to select companies for investment and to assess which type of
investment was most appropriate  was a digital, rules-based algorithm, rendering this an
attractive value proposition for a blockchain application. At the time of the program, blockchain
and cryptocurrencies were still incipient, but the premise of an open ledger was considered and
discussed among the team’s partners.

10.  Iserve and have served on several advisory boards for companies and organizations that

are focused on advancing the blockchain and cryptocurrency industry, and new applications with

" Financial Technology for Industrial Renewal, ETLA, https://www.etla.fi/en/publications/financial-technology-for-
industrial-renewal/.

Confidential



Case 1:20-cv-10832-AT-SN Document 827-5 Filed 06/13/23 Page 9 of 138

societal and financial value. These include, for example, Detroit FinTech Bay (DFB), a for-
profit startup incubator with emphasis on attracting leading technology companies in the
payments and enterprise software space, in partnership with commercial banks seeking fintech
solutions. I am engaged as a partner and advisory board member with Blockchain Triangle, a
fintech platform and issuer of digital assets that focuses on the integration of environmental,
social, and governance (ESG) criteria in financial investments using blockchain tokens.®

11.  Talsoam cofounder of and investor in two startups. The first is Corymbus Asset
Management, which was financed through client contracts (as opposed to venture capital or other
forms of equity financing). The second is Equarius Risk Analytics (ERA)°, which is currently in
the seed/A round-financing stages. ERA is a fintech firm focused on using mathematical
algorithms that price the impact of water risk (water availability, droughts, floods) in share price
volatility and investment returns. These insights are then used to build indexes that can be
licensed to investment managers. Recently, the company has focused on tracking financially-
material water risk across corporate facility portfolios for Nikkei 225 and S&P 500 companies.
The distributed allocation risk from a single listed corporation to its portfolio of facilities and
operations renders this an attractive application for blockchain technology, which allows for
tracking financial and water risk metrics across a network of facilities (nodes) in a wide range of
geographies.

Relationship to Ripple Through UBRI

12.  Ripple Labs Inc. (“Ripple™) funds what is known as the University Blockchain Research

Initiative (“UBRI”). UBRI brings together dozens of global universities in the U.S., Europe, and

8 Blockchain Triangle, hitp://'www.bctriangle.com. The company is a registered member of the Bermuda Business
Development Agency under its new Digital Asset Business regulatory regime. See Digital Assets Supervision and
Regulation in Bermuda, Bermuda Monetary Authority, https://www.bma.bm/digital-assets-supervision-regulation.

? Equarius Risk Analytics, hitps://www.equariusrisk.com.

5
Confidential



Case 1:20-cv-10832-AT-SN Document 827-5 Filed 06/13/23 Page 10 of 138

Asia to “support and accelerate academic research, technical development and innovation in
blockchain, cryptocurrency and digital payments.” © While the FinTech Collaboratory (an
initiative across three schools, as mentioned in § 5) is funded in part by a gift from UBRI, the
Center for Smart Infrastructure Finance I direct (mentioned in 9 5, and a member of the
Collaboratory) has multiple other sources of funding, including from Nuveen, Blockchain
Triangle, and Ford, as well as gifts from other alumni in the financial services industry. This gift
arrangement came about through Asheesh Birla, then Ripple’s Head of Product and now the
General Manager of RippleNet. Mr. Birla is a University of Michigan alumnus and was until the
first half 2018 our Ripple lead contact for UBRI; he reached out to inquire about the University
of Michigan’s strengths in blockchain and interest to join UBRI. His inquiry brought the
University of Michigan Engineering, Business, and Policy Schools together under the current
UBRI gift program. I have not had contact with Mr. Birla since the University joined UBRI,
because (as I explain below) his role as Manager of University Partnerships at Ripple was taken
over by Lauren Weymouth, who became Director of University Partnerships in August 2018. As
part of UBRI, the University of Michigan maintains a validator node on the XRP Ledger (which
I describe in greater detail below), but the University of Michigan has not actively participated in
voting on the XRP Ledger because of University policies governing services under corporate gift
agreements.

13. The original gift agreement with the University of Michigan was $1 million and was
executed in December 2018 for a period of 2 years, with a possibility of extension and refunding.
That original gift was paid out in two installments (half in 2019, half in 2020). The funds were

allocated between the Center for Infrastructure Finance in the College of Engineering, the Center

19 University Blockchain Research Initiative, Ripple, https://ubri.ripple.com/.
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on Finance Law and Policy in the Ford School for Public Policy, and the FinTech Initiative at the
Ross School of Business. In April 2021, the gift was extended for another two years with
funding of $250,000 per year, again split between the three schools mentioned in the original gift
agreement.

14. As an UBRI member, I engage with faculty colleagues and students in research and
community outreach projects, as well as in teaching and mentoring, and participate in the annual
UBRI conference which brings together all of the global universities that have received funding
under this partnership program. I attended the first UBRI conference gathering at the University
of California, Berkeley in 2019, which provided further insights in the diversity of underlying
technologies behind the XRP Ledger, its commercial uses and business models, challenges with
product deployment, and development of business cases. The conference is structured such that
it facilitates discussions of research and teaching activities with colleagues worldwide on topics
such as security, decentralized finance (“DeFi”), “blockchain for good,” and blockchain policy.
The second conference was held virtually in 2020.

15. There is no commercial or contractual pay-for-service relationship between myself or the
University of Michigan on the one hand and Ripple or UBRI on the other. Pursuant to
University of Michigan gift and donations policies, the UBRI gift serves to advance research
and teaching objectives of the recipient University of Michigan schools without interference or
undue influence; it does not have specific expectations or deliverables from University of
Michigan (or other university) recipients of these gifts or the faculty members associated with
UBRI initiatives. My communications with Ripple since December 2018 regarding UBRI have

been limited to Ms. Weymouth, Director of University Partnerships at Ripple (manager of the

! University of Michigan, Standard Practice Guide Policies: Gift Acceptance, https://spg.umich.edu/policy/602.02.

7
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UBRI network). These interactions pertain to the use of the gift funds at the University of
Michigan, and our participation in the annual UBRI conference. While the Defendants speak at
the conference, the conversations between them and the participants are limited to research needs
and opportunities.

16.  Aside from my work in this matter and what [ have described here, | have no relationship
with Ripple. I have no relationship with Chris Larsen or Brad Garlinghouse and have never met
or spoken with either of them. Further, I own no XRP and am not a shareholder in Ripple.

17.  The opinions and views presented in this work are independent and entirely based on my
business and digital innovation expertise.

Summary of Opinions

18. My assignment in this case is to offer testimony concerning certain topics that draw on
my expertise in blockchain technology and entrepreneurship regarding Ripple, the XRP Ledger
and XRP. In particular, my opinions are as follows:

19.  Opinion 1. The XRP Ledger and its native currency, XRP, represented an
important innovation in blockchain technology. Blockchain technology has the potential to
transform many sectors of the economy, and has already begun to do so. The XRP Ledger, and
consequently XRP, represent an important innovation in the application of blockchain
technology to payment systems. In particular, when the XRP Ledger was launched, blockchain
ledgers required mining to close and validate transactions involving cryptocurrencies such as
Bitcoin and Litecoin —a process that takes at least 10 minutes to confirm a transaction and
entails detrimental environmental effects. The XRP Ledger was only the second ledger (after
bitcoin), and was the first ledger on which transactions were to be validated using a consensus
mechanism that did not rely on mining. As a result, the XRP Ledger offered one of the fastest

and cheapest blockchain technologies with negligible energy consumption, and therefore

8
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introduced and continues to have a value proposition that addresses some of the inefficiencies
and externalities of prior proof of work validation mechanisms.

20. Opinion 2. Ripple’s iterative development of its business model and products is
consistent with start up practice in high technology industries. It is typical for a technology
startup to pivot multiple times on product and business models as it encounters technical
challenges, receives market feedback from partners for target applications, responds to
regulatory changes, or adjusts value propositions in reaction to societal forces. Issues of
security, confidentiality, trust, and reactions from incumbents or market makers result in a new
articulation of the value proposition and scalable commercial product with broad adoption
potential. The development of applications leveraging blockchain technologies in general, and
Ripple’s business model in particular, required a similar iterative process of developing
applications leveraging the open-source XRP Ledger that would satisty market demand (here, for
blockchain-based global settlements).

21. Opinion 3. The XRP Ledger and its native currency, XRP, have commercial utility
that third parties have leveraged in the creation or advancement of their business models,
demonstrating the decentralized nature of the XRP Ledger. Ripple’s vision was to allow
money to move as easily as information by creating a global blockchain-based payments system
that could compete with Society for Worldwide Financial Telecommunications (“SWIFT”)
messaging and intermediary bank transfer fees, by using the native currency of the XRP Ledger,
XRP, as a bridge currency. As is typical for startup companies that articulate a bold vision, the
path to that market has required Ripple to demonstrate that value proposition using targeted use
cases and products with specific partners. Ripple did precisely that, as illustrated by its own

product-portfolio buildout. As a platform-software services company, Ripple has aspired to
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develop its own proprietary software products that utilize the XRP Ledger while also engaging
an ecosystem of developers for new business applications through Xpring and RippleX, as
discussed further below.

22. Moreover, as an open-source blockchain, the XRP Ledger is an innovative technology
that other developers can and do use to build novel applications, which may or may not use the
native currency XRP. Setting aside Ripple’s vision to encourage adoption of its software
products, others various payment processors, micropayment platforms, non-profits, and other
companies have built application use cases leveraging the XRP Ledger or supporting XRP,
which demonstrate these innovative uses and commercial value of these technologies.

23.  Iexplain these opinions as follows. As background, I first address the nature of
blockchain technology (in Part II) and of the cryptocurrency industry (in Part III). I then explain
the evolution of Ripple’s business model and the utility of the XRP Ledger and XRP in light of
that background (in Parts IV and V, respectively).

24.  Myc urrisutaen which includes a list of my publications and all other cases in
which, during the past four years, I testified as an expert at trial or by deposition, is attached as
Appendix A. The facts and data I have relied on and considered in forming my opinions are
disclosed in the report or in Appendix B. In preparing this report, I have been compensated at a
rate of $750 per hour for all services except for testimony during a deposition, at trial, or at any
hearings, for which I will be compensated at a rate of $950 per hour. No part of my
compensation is contingent on the substance of my opinions or on the outcome of this case.

25. My opinions are based on the information available to me as of the date of this report.
Should additional relevant documents or information be made available to me, I may adjust or

supplement my opinions as appropriate.
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II. Blockchain Innovations Have Revolutionized Numerous Fields

Blockchain Technology is an Innovative Way To Regulate and Maintain Administrative
Control Over Contracts, Transactions, and Their Records

26.  Blockchain technology addresses inefficiencies in historical methods for administering
contracts, transactions, and their records. Contracts are (of course) among the defining structures
in our economic, legal, and political systems. They protect assets and set organizational
boundaries and responsibilities; they establish and verify identities and chronicle events; they
govern interactions among nations, organizations, communities, and individuals; and they guide
managerial and social action. But in certain respects, contracts and the bureaucracies formed to
manage them have not kept up with the economy’s digital transformation. In particular, parties
looking to complete a transaction and verify that that transaction was completed traditionally had
to enlist the services of central validating and verifying authorities, such as banks for financial
transactions, to serve as intermediaries.

27.  Blockchain technology provides an innovative way to regulate and maintain
administrative control over contracts, transactions, and their records. A blockchain is an open,
distributed ledger that can record transactions between two parties efficiently, and in a verifiable
and permanent manner that does not require the presence of intermediaries and central validating
and verifying authorities. In particular, contracts are embedded in digital code and stored in
transparent, shared databases, where they are cryptographically protected from deletion,
tampering, and revision. Every agreement, every process, every task, and every payment has a
digital record and signature (identification or ID) that can be identified, validated, stored, and
shared. Ideally, blockchains enable individuals, organizations, machines, and algorithms to
freely transact and interact with one another with limited friction. Five principles generally

govern how the blockchain technology innovation works:

11
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(1) Distributed (Decentralized) Database. This means that each party on a blockchain

has access to the entire database and its complete history. No single party controls
the data or the information. Every party can verify the records of its transaction
partners directly, without an intermediary.

(2) Peer-to-Peer. Communication occurs directly between peers who plan to engage in a
transaction, instead of through a central node. Each node stores and forwards
information to all other nodes.

(3) Transparency and Anonymity. Every transaction and its associated quantity of

cryptocurrency are visible to anyone with access to the system. Each node, or user,
on a blockchain has a unique alphanumeric address that identifies it. This unique
address key is pseudonymous. Users can choose to remain anonymous or provide
proof of their identity to others. Transactions occur between blockchain addresses.
Blockchains can be permissionless (open) or permissioned (closed to anyone not
invited to have access), and multiple variations thereof, depending on the contractual
problem being solved.

(4) Irreversibility of Records. Once a transaction is entered in the database and the

accounts are updated, the records cannot be altered, because they are linked to every
transaction record that came before them (hence the term “chain™). Various
computational algorithms and approaches are deployed to ensure that the recording
on the database is permanent, chronologically ordered, and available to all others with
access to the ledger.

(5) Computational Logic. The digital nature of the ledgers means that blockchain

transactions can be tied to computational logic and therefore can be programmed.
This allows for businesses and other organizations to set up algorithms and rules that

automatically trigger transactions between nodes (users of the blockchain).

Since blockchain transactions require unique encrypted keys or access codes, this

information needs to be securely stored. This is typically done via digital wallets (or

“e-wallets™). A digital wallet is a software-based system that stores users’ payment information

and passwords for numerous payment methods and websites. By using a digital wallet, users can

complete purchases easily and quickly, and keep track of their blockchain-based transactions.

12
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Though there are plenty of wallet programs and hardware to choose from, they generally fall
under two main types: hot and cold wallets. They vary in levels of security, accessibility, and
other features. A hot wallet can also be called a software wallet because it is connected to a web
server, and it initiates cryptocurrency transactions via browser-based webpages. 2 Its key role is
to sign and authorize financial transactions digitally between the owner and end-users. A
collection of private keys stored on a program connected to the internet is used to store and send
different currencies. A cold wallet, on the other hand, is a hardware wallet or cold storage, a
physical device that keeps the generation and storage of cryptocurrency completely offline. 3
Many look like USB drives. Most exchanges and brokers will have a large part of their
cryptocurrency in cold wallets. This makes it impossible for hackers to steal the cryptocurrency
from the wallets, because of the need to be physically at this location. To start transactions, cold
wallets will have to be turned on and connected to the internet. * Given the security trade-offs
when using either type of crypto wallet, a combination of cold and hot wallets is usually ideal.
29. Digital wallets can be used in conjunction with mobile payment systems, which allow
customers to pay for purchases with their smartphones. Digital interactions are executed using
near-field communication technology, a set of communication protocols between two electronic

devices over less than two inches in distance.

12 What is a Hot Wallet? Corporate Finance Institute,
https://corporatefinanceinstitute.com/resources/knowledge/trading-investing/hot-wallet/.

13 Luke Conway, What are the Safest Ways to Store Bitcoin? (Feb. 28, 2021), Investopedia,
https://www.investopedia.com/news/bitcoin-safe-storage-cold-wallet/.

4 Cryptomedia Staff, Hot Wallets vs. Cold Wallets (July 4, 2021), Cryptomedia,
https://www.gemini.com/cryptopedia/crypto-wallets-hot-cold#section-hot-wallets-pros-and-cons.
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30.  Chart 1 explains how a typical transaction on the blockchain works:

v T —_— Wi
| —— -
A transaction A block representing The block is sent to every Nodes validate
is requested and that transaction is node (i.e. participant) in the transaction
authenticated created the network
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complete across the network the existing blockchain for Proof of Work, typically

in cryptocurrency

Euromoney Learning 2020

Chart 1. Typical Cryptocurrency Transaction through Digital Wallets
(Source: Euromoney Learning 2020.")

31.  Blockchain-ledger software can be designed to address many different challenges and use
cases. Typically, these designs result from code modifications in the blockchain’s open-source
software source code, including in how transactions are validated.'® In the latter case, this
change results in what is known as a “fork™ in the blockchain. That fork becomes independent of

the original blockchain, and it can result in a software upgrade or even a new currency.!” Forks

15 How does a transaction get into the blockchain, Euromoney, https://www.euromoney.com/learning/blockchain-
explained/how-transactions-get-into-the-blockchain. This chart illustrates a typical transaction for a ledger that uses
a proof-of-work (“PoW”") consensus mechanism, like bitcoin or ether. As described below, the XRP Ledger uses a
different consensus mechanism (not proof of work reward system), but the sequence illustrated here of how
transactions occur over the XRP Ledger blockchain is otherwise the same.

16 What is “Open Source” and Why Is It Important?, Coin center, https://www.coincenter.org/education/advanced-
topics/open-source/.

7 Nate Maddrey, Blockchain Forks Explained, https://medium.com/digitalassetresearch/blockchain-forks-explained-
8ccf304b97c8.
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that are incompatible with older versions of the blockchain software are called “hard forks”; they
typically result from changes in consensus rules (a concept on which I elaborate in Part I11.B.2)
that make previous versions of the software incompatible. A hard fork can be effectuated either
by the original developer of the blockchain software or a third party. Chart 2 illustrates how a

fork occurs:

Updated
Software

\ (O

Original
Software

Shared
History

Chart 2. Hard fork on a blockchain (Source: Digital Asset Research®®)

Cryptocurrency Represents a Particularly Successful Application of Blockchain
Technology

L Bitcoin Was the First Successful Cryptocurrency

32.  Blockchain technology enables (among other things) a novel medium of exchange known
as cryptocurrency.'® The concept of a cryptocurrency was first introduced in 2008 via a white
paper published under the pseudonym Satoshi Nakamoto.?’ The document proposed an
electronic payments network that does not require the trust of a third-party financial institution.
The following year, Nakamoto launched the open-source Bitcoin network (“Bitcoin™) in

collaboration with a group of online cryptography developers.?!

B1d.
191 use the term “cryptocurrency” interchangeably with the term “virtual currency.”
20 Bitcoin: A Peer-to-Peer Electronic Cash System, bitcoin, https://bitcoin.org/bitcoin.pdf.

21 “Bitcoin” (with a capital “B”) refers to the blockchain; “bitcoin” (with a lower-case “b”) refers to the
cryptocurrency used by that blockchain; “BTC,” pronounced “bitcoins,” likewise refers to the cryptocurrency.
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33. The primary purpose of Bitcoin was to securely store value in a public, decentralized, and
self-sustained system. It achieved this using a blockchain that served as a series of records
cryptographically chained together and maintained by a network of distributed computers. Each
user had one or more 34-character public keys that served as a unique Bitcoin address, as well as
a 64-character private key that functioned as a password. These keys were encrypted, backed up,
and stored offline to prevent hackers from sending or withdrawing unauthorized funds. When a
user sends bitcoin, the transaction is bundled in a block with 1,000 to 2,500 other transactions
and published to the network. Transaction data include the bitcoin amount, sender and recipient
public keys, transaction fee, and time stamps, as well as a unique identifier called a hash. Once a
block is confirmed by the network, it is added to the Bitcoin blockchain.

34, To join the Bitcoin network, users needed to install the Bitcoin open-source software on a
computer. Once installed, the computer then connects to the rest of the nodes on the network
and downloads the latest Bitcoin blockchain. The computer then serves as a node on the network
and allows users to send and receive digital coins called BTC (“bitcoins”).

35. The Bitcoin blockchain therefore enabled the ongoing maintenance of a public ledger
with irreversible records that could not be taken down or changed by a central governing body.
The Bitcoin blockchain was and remains highly successful: Current estimates suggest there are
over 700,000 blocks on the Bitcoin blockchain.

2. Alternative Cryptocurrencies Many Built Atop Alternative Means of
Validating Transactions Have Since Emerged To Rival Bitcoin

36.  As Bitcoin increased in popularity and the idea of decentralized and encrypted currencies
caught on, the first alternative cryptocurrencies appeared. Sometimes known as “altcoins,” these
cryptocurrencies generally tried to improve on the original Bitcoin design by offering greater

speed, anonymity, or other advantages (such as energy requirements for validation). According
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to crypto market capitalization aggregators, as of May 2021, there were 10,115 different
cryptocurrencies listed, with that number rising daily, across over 20,000 different types of
markets.”> Among the earliest cryptocurrencies were Namecoin (launched in 2011), XRP
(launched in 2012), and ether (launched in 2015). (The latter is now the second-largest
cryptocurrency in market capitalization after bitcoin.)

37. One factor that differentiates some blockchain ledgers from others is how they validate
transactions. There are thousands of digital currencies (including, for example, Einsteinium,
Litecoin, Dash, Zcash, and Novacoin) that use the Bitcoin blockchain codebase, with developers
changing a few minor details. But some other ledgers, (including, as I will explain, the XRP
Ledger) began to introduce new standards and methods for validating transactions.

38. Bitcoin and Ethereum (the blockchain for which ether is the native currency) use the
proof of work (PoW) method to incentivize nodes on the network to validate transactions and to
enter new BTC or ether in circulation. This means that nodes on the network, also referred to as
“miners,” validate a transaction by referencing the historical records on the blockchain to assure
the sender has sufficient funds. Validated transactions are bundled into a block and added to a
public record: the blockchain. Nodes then maintain records of those blocks so that they can be
verified into the future. In blockchains that use PoW, to then determine which miner published
the latest block, the nodes (I will use Bitcoin nodes here for illustrative purposes, though the
same process is used for Ethereum) utilize computer processing power to solve a complex
numerical problem. By solving computational math problems, Bitcoin miners make the bitcoin
payment network more trustworthy and secure by verifying its transaction information. The first

node to complete the problem publishes the next block to the blockchain and is rewarded new

22 What Are Altcoins and Why Are There Over 5,000 of Them?, Bitcoin.com, https://news.bitcoin.com/altcoins-why-
over-5000/.
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BTC as well as any associated transaction fees. This creates a competition for processing power.
On average, it takes the fastest miners 10 minutes to solve the problem, resulting in an
approximately 10-minute confirmation time. A Bitcoin transaction is considered finalized after
six confirmations, hence a 60-minute transaction time. A limitation of the Bitcoin blockchain is
its throughput of seven transactions per second. At the beginning, miners received an award of
50 BTC per block. By design, the reward halves after 210,000 new blocks, or about every four
years, until reaching the maximum supply of 21 million coins. In May 2020, the block reward
was halved for a third time to 6.25 BTC. Unlike Bitcoin, which is designed with a maximum
cap, Ethereum has no limit on the total number of ether coins that can be minted. Ether follows
the same principles as bitcoin in that its rewards and distribution are regulated on a yearly basis.
39. Because new BTC are created through a computationally intensive process, the Bitcoin
network from its inception until now is a massive draw on the world’s energy resources.
Until May 2021, half of all BTC were mined in China, accounting for 140 terawatts of energy.
Following China’s decision to expel miners, the U.S. has become the new haven for bitcoin
mining, with miners seeking to draw on stranded renewable resources.?® Still, PoW validations
draw the equivalent of 70 terawatt hours of energy per year, or 0.33% of the world’s total
electricity production. This is roughly equivalent to the annual energy draw of countries like
Bangladesh and Chile. In other words, the production of just one bitcoin consumes as much
energy as 18 American or more than 1,500 Nigerian citizens per year. Currently, a single
Ethereum transaction consumes as much electricity as an average U.S. household uses in a

workweek, and has a carbon footprint equivalent to 140,893 Visa credit card transactions or

2 MacKenzie Sigalos, How the U.S. Became the World’s New Bitcoin Mining Hub, CNBC (July 17, 2021),
https://www.cnbc.com/2021/07/17/bitcoin-miners-moving-to-us-carbon-footprint.html.
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10,595 hours of watching YouTube.?* Because of PoW dependence on energy generation,
alternative methods of transaction validation have been developed.

40. Over the years, many alternatives to PoW have emerged.?> Despite having similar goals,
these validation mechanisms ensure consensus with different approaches that have evolved to
meet emerging needs. No dominant validation mechanism yet exists, and it is difficult to predict
which validation mechanisms will become the standard with broad adoption because blockchain
technology itself remains fairly new.

3. The XRP Ledger Represented a Substantial Innovation in Blockchain
Technology (a “better bitcoin”)

41. For present purposes, I focus on the innovations underlying the second ledger to be
created: the XRP Ledger.?® The XRP Ledger was designed to improve on the promise of the
Bitcoin ledger while simultaneously addressing certain of its inherent problems, including its
energy consumption. Three improvements are particularly relevant: Speed of transactions,

security, and environmental impact. These were enabled by features such as a decentralized

24 Adam Bluestein, Ethereum risks it all on going green (July 29, 2021), Fortune Magazine,
https://fortune.com/2021/07/29/ethereum-going-green-ether-crypto-carbon-
footprint/#:~:text=Currently%2C%20a%20single%20Ethereum%?20transaction, 1 0%2C595%20hours%200f%20wat
ching%20YouTube.

25 These include (among others) proof of stake, see Emanuel Coen, Everything You Need to Know About Ethereum
2.0 and Proof of Stake, Cryptotesters, https://cryptotesters.com/blog/ethereum-staking-explained; proof of
capacity, see Proof of capacity (PoC), Consensus, https://tokens-economy.gitbook.io/consensus/chain-based-proof-
of-capacity-space/proof-of-capacity-poc; and proof of activity, see Steve Walters, Proof of Activity Explained. A
Hybrid Consensus Algorithm, CoinBureau, https://www.coinbureau.com/blockchain/proof-of-activity-explained-
hybrid-consensus-algorithm/.

26 In describing the XRP Ledger, XRP, and Ripple throughout this report, in addition to the cited sources, I am
relying on my personal dealings with Ripple in connection with UBRI and developing the gift to the University of
Michigan; my experience as an expert in blockchain technology; a business case I teach in my entrepreneurship
courses on “Ripple: The Business of Crypto,” authored by David B. Yoffie and George Gonzalez from the Harvard
Business School (Feb. 18, 2020); Ripple’s Wells Submission; and public sources including (i) Ripple, Our Story,
https://ripple.com/company, (ii) Ripple, XRP, Digital Asset for Real Time Global Payments, https://ripple.com/xrp/,
(iii) XRPL.org, XRPL Overview, https://xrpl.org/xrp-ledger-overview.html, (iv) XRPL.org, History,
https://xrpl.org/history.html, and (v) XRPL.org, Decentralized Exchange, https://xrpl.org/decentralized-
exchange.html.
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exchange, decentralized validation, and a unique consensus network protocol, as will be
discussed hereafter.

42. Decentralized exchange. A notable feature of the XRP Ledger which represented a

significant innovation over Bitcoin, the only other ledger in existence at the time of its creation
is that the XRP Ledger contains a fully-functional decentralized exchange, called the “Dex.”
The Dex allows users to trade currencies or other real-world commodities for XRP, or for each
other. The Dex contains “autobridging” technology, which automatically connects order books
using XRP as an intermediary when it reduces costs. It was this Dex technology that enabled,
for example, the creation of a Bullion Exchange in 2014, which used the XRP Ledger to convert
gold and precious metals into any currency (discussed in greater detail, below).

43, Decentralized validation. In blockchain, decentralization refers to the transfer of control

and decision-making from a centralized entity (individual, organization, or group thereof) to a
distributed network. Decentralized networks strive to reduce the level of trust (and thus
dependence) that participants must place in each other and deter their ability to exert authority or
control over one another in ways that degrade the functionality of the network. In other words,
the purpose of decentralized validation is to avoid one party having outsized control over another
to make a network decision (to validate a transaction).

44. Since there is no central authority present to validate and verify the transactions, and
every transaction in a blockchain is considered completely secured and verified, consensus
protocols are a core part of any blockchain network. A consensus mechanism is a fault-tolerant
mechanism that is used in computer and blockchain systems to achieve an agreement on a single
data value or a single state of the network among distributed processes or multi-agent systems,

such as cryptocurrencies. A consensus algorithm is used for all the peers of the blockchain
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network to reach a common agreement about the present state of the distributed ledger. In this
way, consensus algorithms achieve reliability in the network and establish trust between
unknown peers (i.e. distributed validation) in a distributed computing environment. Essentially,
the consensus protocol makes sure that every new block that is added to the blockchain is the one
and only version of the truth that is agreed upon by all the nodes in the blockchain. While there
are different consensus algorithms based on specific objectives such as coming to an agreement,
collaboration, co-operation, equal rights to every node, and mandatory participation of each node
in the consensus process, they all aim at finding a common agreement that is a win for the entire
network.

45. The XRP Ledger’s consensus network protocol. To process transactions, the XRP

Ledger uses a consensus network of validators. The ledger is standardized with regard to
protocols (objectives in the consensus algorithm) and acceptance of validators onto the network,
and it is decentralized with respect to how transactions are validated. The latter is the key
requirement of the decentralized validation proposition of a blockchain. In addition, Ripple
releases a recommended Unique Node List (“UNL”) of trusted and verified validators. XRP
Ledger users are not required to use these validators for transactions. In addition, validators
operate independently without needing to check in with a central system before updating their
ledger.

46. The XRP Ledger’s consensus protocol breaks up the common notion of a shared set of
validator nodes. Rather, it lets every node declare other nodes it subjectively trusts ina UNL. A
validator respects only the opinions of nodes in its UNL for validating transactions. Unlike
Bitcoin mining, where a single node (by being the fastest miner to solve a numerical problem)

wins the right to publish the next block, the entire XRP Ledger “consensus network™ participates
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in updating the Ledger. The XRP Ledger’s network protocol is designed to agree on groups of
transactions that are executed as a single unit every four seconds. The number of validators has
grown to 150 around the world, including clients, users, and company servers; notable validators
include Microsoft and Massachusetts Institute of Technology (MIT).

47. Not all XRP Ledger validators participate in the consensus process all the time. In fact, a
smaller subset of validators consistently is responsible for approval of transactions, and serves
three functions: it connects to a network of peers, relays cryptographically signed transactions,
and maintains a local copy of the complete shared global ledger. What makes an XRP Ledger
validator different from other consensus validation protocols is that the validator also issues
validation messages, which are sets of candidate transactions for evaluation by the XRP Ledger
network during the consensus process.

48. Improved speed of transactions. The features of decentralized validation and the XRP

Ledger’s consensus protocol enabled an increase in the speed with which it can validate
transactions, and make settlement of the transaction faster than traditional payment rails.
Further, those transactions can be done not only quickly and cheaply, but also securely given the
features implemented on the XRP Ledger. The XRP Ledger can process 1,500 transactions per
second with an average ledger settlement (approval time) of 3-5 seconds. This is in comparison
to ether, which takes an average of 13 seconds, and bitcoin, which can take around 10 minutes.
This speed makes XRP a practical currency for instant transactions in comparison to other
leading cryptocurrencies.?’

49.  Improved security. A consensus protocol in a blockchain network must satisfy safety and

liveness. Safety means that nothing “bad” ever happens: the ledger does not fork and malicious

2 What is the Difference Between Ripple XRP & Other Cryptocurrencies?, Plus500, https://www.plus500.com/en-
US/Instruments/XRPUSD/Difference-Between-Ripple-XRP-Other-Cryptocurrencies~3.
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participants cannot double-spend a token. Liveness means that something “good” happens over
and over again, so that the network continues to process transactions and makes progress.
Violating either property creates trouble for all participants in the network. This has to be a
condition for Bitcoin as it is for Ethereum or XRP Ledger or any other blockchain. To prevent
malicious activity, each XRP Ledger validator must maintain and have approved a list of trusted
servers (the Unique Node List or UNL) with which it compares candidate transactions. The
network is designed to rely on trusted validator parties that grow organically, while pushing out
dishonest nodes. While validators are not financially rewarded, they are able to vote on updates
and have an interest in the success of the network. As a different mechanism from mining, the
consensus validator protocol needed to be designed to protect against security vulnerabilities, to
instill confidence from users and exchanges. However, what makes the XRP Ledger attractive
from a speed and cost perspective also makes it potentially vulnerable if protocol conditions such
as the need for synchronized clocks, timely message delivery, the presence of a fault-free
network, and an a-priori agreement on common trusted nodes with the UNL are violated. As I
will discuss later, the XRP Ledger addressed this security vulnerability using features such as
invariant checking to assess incorrect transactions by checking on invalid or corrupt data on the
XRP Ledger, as I describe hereafter.

50. Similar to the PoW validation for bitcoin transactions, the XRP Ledger is dependent on
the honesty of the majority of the validators, as the system only makes forward progress when a
super-majority of the validators each node trusts agree on the state of the Ledger. The concern is
what is referred to as the “51% attack scenario,” in which a single entity or organization is able
to control the majority of the hash rate, potentially causing a network disruption (such as

intentionally excluding or modifying the ordering of transactions). Controlling so much of the
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network, however, would be expensive and impractical and devalue the currency. Moreover,
security issues arising from malicious activity in the XRP Ledger are minimal because hackers
would have to simultaneously take control over the majority of nodes on the consensus network
a major challenge given the distribution of over 100 nodes across various organizations and
geographical locations.
51. A second security improvement over prior blockchain technology concerns how potential
software bugs are treated. The source code for the XRP Ledger is complicated, consisting of
many lines. Hence, there is a potential for code to incorrectly execute a transaction.?® Further
(and similar to Bitcoin and other protocols), bugs in the code can be exploited by hackers.
52. The XRP Ledger has an innovative way to address software bugs: a second layer of
code, the “invariant checker,” runs automatically in real-time after each transaction with the aim
to find bugs before they cause any problems in the XRP Ledger. Before a transaction’s results
are committed to the XRP Ledger, the invariant checker examines those changes for correctness.
If the transaction’s results break one of the XRP Ledger’s strict execution rules, such as creating
more XRP (a transaction should only destroy XRP), the invariant checker rejects the transaction.
In other words, when the Ledger executes a transaction, it doesn’t actually approve a transaction
until it runs the invariance checker on a scratchpad that will sum how much XRP disappears and
appears. If more XRP appears than disappears, the invariance checker will throw the scratchpad
away and create a new scratchpad that basically says the transaction violated a system invariant.
The rejected transactions are preserved in the ledger as a permanent record.

53.  Environmental improvements. In theory, digital assets and cryptocurrencies were meant

to avoid some of the environmental consequences of fiat currencies and their production.

28 Brad Chase Ethan MacBrough, Analysis of the XRP Ledger Consensus Protocol, arXiv:1802.07242v1 [cs.DC]
(Feb. 20, 2018).
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However, depending on the cryptocurrency and its production and validation protocols, long-
term environmental impacts from its energy use are significant. Energy consumption is a critical
side effect of blockchain, and as greater adoption and usage of this new technology across a wide
range of use cases is expected to scale the need for rapid validation of transactions, the more
energy-efficient blockchain technologies have a competitive edge.

54. The XRP Ledger’s validation mechanism gives it a competitive edge over Bitcoin and
Ethereum. The validation mechanism used by Bitcoin and Ethereum PoW is an energy-
intensive process to solve computational puzzles. As these puzzles grow more complex, and the
price of bitcoin or ether increases due to more demand, the computational power and energy
required to solve them increases. The XRP Ledger, in contrast, confirms transactions through a
unique consensus mechanism that consumes negligible energy. All XRP that ever will exist is
already in existence; as a consequence (and unlike Bitcoin and Ethereum), no unsustainable
mining practices or additional energy are ever required to produce more XRP.

55. This is no mere abstraction. A recent comparison report>’ indicated that for every 1
million transactions, the XRP Ledger could power 79,000 lightbulb hours, while Bitcoin could
power 4.51 billion lightbulb hours. This means that the energy consumption of XRP is 57,000x
more efficient than bitcoin. In these respects, XRP is, as compared to its rivals, an inherently
green cryptocurrency.

4. Certain Characteristics Reliably Distinguish Successful Cryptocurrencies
From Unsuccessful Cryptocurrencies

56. Since 2009, over 2,000 tokens and coins have disappeared,®® according to Coinopsy.

Moreover, most of the thousands of existing cryptocurrencies have very little value and unclear

29 Cambridge Bitcoin Electricity Consumption Index, https://cbeci.org/cbeci/comparisons.

30 John Wanguba, How Many Cryptocurrencies Have Failed In 2021?, E-Crypto News, https://e-
cryptonews.com/how-many-cryptocurrencies-have-failed/.
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potential, and are illiquid (not being traded on exchanges). Some have even been promoted

using fraudulent activity. Although this class of assets is relatively new, some factors

nevertheless distinguish successful cryptocurrencies from unsuccessful cryptocurrencies.

Largely, the criteria align with the strength of the business case that can be made for the coin.

57. For cryptocurrencies to be useful and compete effectively with fiat currencies, platforms

must have transaction speeds at least as fast as current systems such as Paypal, Venmo, and Visa.

They must also be ready to further scale transaction speeds, and an increase in demand and users.

Other characteristics include:

Value proposition. A cryptocurrency is more likely to achieve wide adoption if it

solves a well-understood problem and is coupled to a transparent business model, so
the marketplace understands how the cryptocurrency is used and how it creates value.

Usability and breadth of applicability. A cryptocurrency is more likely to achieve

wide adoption if it is easy to use. Cryptocurrencies become easier to use if they are
part of a well-developed ecosystem enabling broad applicability for example,
exchanges, ATMs, e-commerce applications, and financial institutions.

Design. A cryptocurrency is more likely to achieve wide adoption if its design
improves on existing currency or a derivative use of that currency. For example,
many cryptocurrencies are created in bitcoin’s image, but with various adaptations to
make them function a little better or worse for different uses. If a given currency’s
attributes lend itself to being handpicked depending on user priorities (such as
security, privacy, anonymity, or speed), it is more likely to succeed.

Liquidity. Liquidity is typically defined as the ability to trade a large size quickly,
and at a low cost. A liquid market is important for trading assets including

cryptocurrencies.
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e Security Risk. According to the U.S. Federal Trade Commission, in the period from

October 2020 through May 17, 2020, “nearly 7,000 people report[ed] losses of more

than $80 million on [cryptocurrency] scams.

31

58. I illustrate the application of these characteristics to bitcoin, ether, and XRP in Table 1:
Table 1. Comparison of features/attributes of top successful cryptocurrencies
Attributes Bitcoin/bitcoin Ethereum/ether XRP Ledger/XRP
Peer-to-peer .
p Digital payment network
money transfer; Smart contracts for and protocol. functionin
. low cost and decentralized p ; &
Value proposition ; -y A : as a payment settlement,
censorship-proof | applications, including
: X 33 asset exchange, and
electronic cash in finance (DeFi) 5 34
system™ remittance system
Usability &
breadth of Mature Mature Mature
applicability
: Open decentralized
Open decentralized per o
blockchain-based public blockchain
Store of value and -, la} - XRP (native currency) is
. retail payments on PUS P used as a store of value
Design . ether (native currency)
a decentralized i and for payment
. is used to pay for
blockchain . settlement, asset
transaction fees and ;
: : exchange, and remittance
computational services
systems
Liquidity High High High
Potential Poteiitial festitiatic Potential vulnerability
N transaction y from attacks on specific
Security risk i (double-spend)
malleability P nodes due to openness and
vulnerability?’ Y liquidity of system?®’

31 Emma Fletcher, Cryptocurrency Buzz Drives Record Investment Scam Losses, FTC, https://www.ftc.gov/news-
events/blogs/data-spotlight/2021/05/cryptocurrency-buzz-drives-record-investment-scam-losses.
32 Bitcoin’s Unique Value Proposition, BitMEX, https://blog.bitmex.com/value proposition/.

33 The Ethereum investment Case October, 2021 (June 19, 2020), Ethereumprice,
https://ethereumprice.org/guides/article/ethereum-investment-case/.

3% 6 Popular Altcoins and Their Value propositions, Finance Monthly, https://www.finance-monthly.com/2021/04/6-
popular-altcoins-and-their-value-propositions/.
35 Securing Your Wallet, Bitcoin, https://bitcoin.org/en/secure-your-wallet.

36 Noama Fatima Samreen & Manar H. Alafi, Reentrancy Vulnerability Identification in Ethereum Smart Contracts,
https://arxiv.org/pdf/2105.02881.pdf.

37 MIT Technology Review, Here'’s the Biggest Security Threat to the World’s Third-Largest Cryptocurrency (June
16, 2017), https://www.technologyreview.com/2017/06/16/151164/first-large-scale-analysis-of-the-ripple-
cryptocurrency-network/.
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The Cryptocurrency Industry Is Composed of Exchanges, Institutional and Retail Users,
and E-Commerce Providers

59.  The cryptocurrency industry is composed of custodial and non-custodial stakeholders.®
Coin issuers, exchanges, corporate users, and retail users are considered custodial: they store
and transact on behalf of themselves or third parties. On the other hand, miners, validators,
wallet creators, and protocol developers are considered non-custodial: they are responsible for
and provide services effectuating transfers of digital assets.

60. I focus here on custodial actors. As stated before, what makes cryptocurrencies effective
and successful is that they have high usability (many and scalable use cases with easy access to
the currency), as well as that they are becoming a standard in the industry. Much like Bitcoin
became the digital peer-to-peer money transfer standard, XRP became a digital standard for
currency exchange, asset settlement, and remittances. Usability and standardization require the
cryptocurrency to have well-functioning custodial actors, including exchanges, institutional
investors such as hedge funds, and e-commerce with viable scalable use cases. Given that the

value of cryptocurrencies reflects high usability and increasing standardization, I examine each

in turn.
1. Exchanges Facilitate Market Liquidity, Allowing Customers To Trade
Cryptocurrencies for Other Assets
61.  Cryptocurrency exchanges, also known as “digital currency exchanges]’ or “crypto

exchanges,” are essentially businesses that allow customers to trade cryptocurrencies for other
assets including conventional fiat money or different digital currencies. They can also be market
makers that take bid-ask spreads as transaction commissions for their services or charge fees as a

matching platform.

38 Csilla Brimer, Response: Custody Rule and Digital Assets, U.S. Securities and Exchange Commission,
https://www.sec.gov/investment/csilla-brimer-response-custody-rule-digital-assets.
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62. Cryptocurrency exchanges have become integral to the crypto-asset industry.
Cryptocurrency exchanges differ in a number of different ways, including accessibility (licensing
and regulation), security (insurance against hacking or fraud, assets held off-line in storage),
exchange fees (buyer, seller, currency), liquidity (trading volume), coins offered (top-traded or
deep portfolio), educational tools (videos, quizzes, white papers), storage options (exchange
instead of wallet), and availability of tax information. Kraken, CoinEgg, Gemini, and Binance
are examples of cryptocurrency exchanges or digital marketplaces where market participants can
buy and trade crypto. Some, like Coinbase, have been around since the early days of Bitcoin;
others, like Robinhood and PayPal, are better-known for other services, and have only recently
allowed customers to trade cryptocurrencies within their existing accounts.

63. The importance of liquidity and trading volume on exchanges cannot be overstated.
Liquidity attracts users and is a key underpinning of the value of a cryptocurrency.

64. The year 2017 is often regarded as the inflection point for new alternative
cryptocurrencies, because the growth, maturity, and security of crypto exchanges facilitated
cryptocurrency trading, thus creating liquidity in the market.* As of 2017, the top three
[cryptocurrency exchanges globally] were Binance (founded 2017), Huobi (founded 2013), and
OKEX (founded 2017). While others existed earlier, including Kraken (founded 2011),
Coinbase (founded 2012), and bitfinex (founded 2012), most of those earlier exchanges did not
report basic information such as the names of the owners, financial data, or even the location of
the business, as they were small and privately held. A large crypto exchange, MtGox, had
suspended trading and went into bankruptcy proceedings after losses of Bitcoin due to theft,

fraud, and mismanagement. Exchanges, which are essentially software platforms, continued to

39 A Brief History of Cryptocurrency Exchanges, https://medium.com/the-capital/a-brief-history-of-cryptocurrency-
exchanges-2b48d4531918.
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improve their security processes after the MtGox collapse to build confidence in the market and
create liquidity. The market capitalization of BTC grew to around $300 billion in 2017. As
reported on CryptoCompare as of late September 2021, bitcoin’s current market capitalization
exceeded $800 billion.

2. High Volume Trading by Institutional and Retail Users Also Drives
Liquidity in the Cryptocurrency Industry

65. Liquidity in crypto exchanges depends on high-volume trading by institutional and retail
users alike.

66. To start, institutional investors such as hedge funds, mutual funds, and pension funds who
invest on behalf of others long have been and remain key elements of the cryptocurrency market.
As noted above, early in the industry’s development, few exchanges existed, and very few
institutional funds were willing to allocate capital to cryptocurrencies. Early on (before 2017,
when exchange-based trading started maturing), crypto asset providers therefore needed to
provide incentives to exchanges and guarantees to fund managers as part of their market
development strategies.

67.  Hedge funds were an early attractive institutional investor in digital assets. Hedge funds
have invested in cryptocurrencies since the beginning, and remain a substantial part of the
industry: according to one recent estimate, “there are currently between 150 and 200 active
crypto hedge funds.”*

68.  Many institutional investors have recently increased their investment in digital assets

during the economic effects of the Covid-19 pandemic. In particular, as central banks engage in

economic stimulus and lower interest rates, some began to view cryptocurrencies as a good

40 PricewaterhouseCooper, 3rd Annual Global Crypto Hedge Fund Report 2021 at 8, https://www.pwc.com/gx/en/
financial-services/pdf/3rd-annual-pwc-elwood-aima-crypto-hedge-fund-report-(may-2021).pdf.

30
Confidential



Case 1:20-cv-10832-AT-SN Document 827-5 Filed 06/13/23 Page 35 of 138

hedge against corresponding inflation. For example, according to Finoa,*! a European Union-
based digital assets platform, institutional investor growth in cryptocurrencies grew significantly

in 2020 and early 2021 (Chart 3):
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Chart 3. Recent institutional investor growth in cryptoassets
A September 2021 report of a survey of institutional investors from Fidelity Digital Assets found
that “52% of investors surveyed globally have an investment in digital assets, with Asia and
Europe seeing higher rates of investments than in the U.S.”*?
69.  Hedge funds are not the only means by which institutions invest in cryptocurrency-
related assets. For example, several crypto-backed Exchange Traded Products (ETPs) are now
trading on stock exchanges in Canada and Europe. Further, although the U.S. Securities and

Exchange Commission (SEC) has yet to approve a crypto Exchange Traded Fund (ETF), digital

41 Finoa, Crypto Space is Developing and Institutional Investors are Getting Involved (May 27, 2021),
https://medium.com/finoa-banking/the-evolution-of-institutional-crypto-investing-43b7289b8528.

42 Fidelity Digital Assets, The Institutional Investor Digital Assets Study at 7 (Sept. 2021),
https://'www.fidelitydigitalassets.com/bin-public/060_www_fidelity com/documents/FDAS/2021-digital-asset-
study.pdf. “As in previous years, the survey spanned a variety of high-net-worth individuals and institutional
investor segments, including financial advisors, family offices, crypto hedge and venture funds, traditional hedge
funds, endowments and foundations, as well as pension funds and defined benefit plans.” /d. at 4.
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currency asset managers such as Grayscale have provided an investment avenue for U.S.
institutional investors via a trust structure.

70. Retail users, for their part, have increasing options to purchase stock in cryptocurrency
companies. Coinbase, one of the largest brokerage exchanges in the space, went public on the
NASDAAQ via a direct listing in April 2021. Other notable public crypto companies include the
crypto miners Canaan and Riot Blockchain, the ETP provider Coinshares, and the holding
company Galaxy Digital. Retail users also contribute to liquidity, as a simple statistic from
Coinbase illustrates: Although individual purchasers made up just 36% of the exchange’s
volume during the quarter ending Dec. 31, more than 90% of Coinbase’s revenue came from
retail trades.®’

71. In summary, increased involvement of institutional and retail users benefits the liquidity
of cryptocurrencies on exchanges and, in turn, increases business opportunities for new startups
and corporate use cases. It is important to a given cryptocurrency that both institutional and
retail market participants can take advantage of the benefit of liquidity, which is one of the key
value propositions of integrating such a cryptocurrency in current and new use case applications.

3. The Existence of Viable, Scalable Use Cases Also Drives Usage of a
Cryptocurrency

72.  Aside from exchanges and institutional/retail users, the existence of use cases** is a key
driver for a cryptocurrency to gain traction in the market and become a go-to means to enable

payments, a gateway for currency exchange settlements, or other use cases.

43 Katherine Greifeld & Vildana Harjic, Plumber Buying Doge Shows Retail Investors’ Power in Crypto (Apr. 18,
2021), https://www.bloomberg.com/news/articles/2021-04-19/plumber-going-all-in-shows-retail-investors-rule-
crypto-trading.

4 Sam Daley, 35 Blockchain Applications and Real World Use Cases Disrupting the Status Quo (updated Sept. 16,
2021), Built In, https://builtin.com/blockchain/blockchain-applications.
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73. These applications go far beyond the originally envisioned use of a given cryptocurrency
and use blockchain technology’s ability to create more transparency and fairness in a
decentralized way across a wide range of sectors. For example, IBM’s Blockchain Platform®
allows business clients to join an existing blockchain network or work with a client company to
create a new blockchain application. With a strong focus on supply chain transparency and
intellectual property management, the IBM core applications emphasize industry efficiency use
cases.

74. On the other hand, companies such as STL Partners*® emphasize the design and
application of blockchains for digital health applications such as insurance settlements, electronic
health records updating, and remote monitoring. The blockchain value in this case is for end-
users to reclaim decentralized recordkeeping at a time when technology companies such as
Google have been aggregating information.

75. On top of giving end-users more visibility and control over their data, a blockchain’s
built-in payment mechanisms can enable end-users to sell information in exchange for crypto
tokens. To make all this work efficiently and autonomously, artificial intelligence (Al) is
integrated on top of the blockchain tracking ledger to curate valuable data sets and match sellers
with buyers. Companies such as Fetch.ai, which is traded on Coinbase, are examples of start-ups
working on hybrid blockchain systems that integrate recordkeeping with payment mechanisms

and artificial intelligence.*’

4 Blockchain Use Cases, IBM, https://www.ibm.com/blockchain/use-cases/.

46 5 Blockchain Healthcare Use Cases in Digital Health, STL Partners, https://stlpartners.com/digital health/5-
blockchain-healthcare-use-cases/.

47 Toby Simpson et al., Fetch.Al: Token Overview (Feb. 2019), https:/fetch.ai/wp-
content/uploads/2019/10/Fetch.AI-Token-Overview.pdf.
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76. These are but a few of the myriad examples of commercial uses of cryptocurrencies.

Below (Table 2) shows an example classification of a number of commercial uses of

cryptocurrencies based on their primary applications. While there is no standardization in the

categorization of cryptocurrency applications, the representation captures in my opinion key

primary applications intuitively. This is not intended to be advanced as a gold standard, but

rather as a broadly used organization of applications.

Table 2. Example Descriptions and Examples of Primary Cryptocurrency Applications

Primary Application

Description

Examples

Payments

Acts as digital cash for
e-commerce retailers

Bitcoin, Stellar, XRP

Store of value

Currencies and networks used as
a new form of scarce native
currency and as a means of
settlement

Bitcoin, Litecoin, XRP

Customizable computer code can

tokenization of securities

Programmable : g ; Bitcoin, Bitcoin cash,
£ be designed for specific financial it ’
money Litecoin
rules and uses
Crypto version of fiat currencies :
; ‘ryp TruUSD, Paxos, Dai,
Stablecoins tied to the value of an external Sologenic
resource (e.g. SUS or gold) &
; Private (anonymous) digital
Privacy (. y ) dig Monero, Verge, Zcash
transactions
Digital Reframing how we handle, stor .
g . ¢ g low we dle, store Bat, Sia, Golem
ownership and monetize data
Crypto-enabled networks,
services and products capable of Ethereum (decentralized
Decentralized exchanging between the assets internet); NEO (smart
utilities issued on the network (predictive | contracts); XRP (bridge
markets, currency exchanges, currency)
settlements)
, Crypto assets such as —-— —
Alternative rypto. ... Cryptokitties, Tiberius,
collectibles, commodities, and s
finance Reitium
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The fundamental point is this: viable business models that can take advantage of blockchain
technology’s core characteristics continue to evolve as the open-source software platforms of the
major currencies have allowed for uncovering new and potentially successful commercial uses.*®
The Cryptocurrency Industry Is Massive and Dynamic

77.  The cryptocurrency industry is today a massive component of the global economy.

The valuation of :he entire cryptocurrency market recently exceeded $2 trillion.*> On April 4,
2021, bitcoin alone accounted for $1.1 trillion, but if currencies and applications based on the
bitcoin technology such as Bitcoin Cash and Wrapped Bitcoin are included in the market
capitalization, the total increases to nearly $1.2 trillion.>® The remainder of the cryptocurrency
market size (capitalization) on April 4th was based on other codebases such as Ethereum ($224
bn.) and the XRP Ledger ($29 bn.).>!

78.  The valuation, liquidity, and supply of cryptocurrencies changes significantly over time.
For example, the fifth, sixth, and seventh entities listed on a September 16, 2021 snapshot from
Cryptocompare.com’s list of the top 10 coins by market capitalization®” (Chart 4) are recent

entrants.

e Solana is a high-performance blockchain founded by former Qualcomm, Intel, and

Dropbox engineers that uses a delegated Proof-of-Stake (dPoS) consensus algorithm.

48 The Rise of Using Cryptocurrency in Business, Deloitte, hitps://www2.deloitte.com/us/en/pages/audit/articles/
corporates-using-crypto.html; see also Blockchain Use Cases and Applications by Industry, Consensys,
https://consensys.net/blockchain-use-cases/ (categorizing 17 other use cases that make use of “Blockchain
technology’s core characteristics[:] decentralization, transparency, immutability, and automation™).

4 Arjun Kharpal, Cryptocurrency Market Value Tops $2 Trillion For the First Time as Ethereum Hits Record High
(Apr. 6,2021), https://www.cnbc.com/2021/04/06/cryptocurrency-market-cap-tops-2-trillion-for-the-first-time.html.

0 Gertrude Chavez-Dreyfuss, Crypto market cap surges to record 32 trillion, bitcoin at $1.1 trillion (Apr. 5, 2021),
https://www.reuters.com/article/us-crypto-currency-marketcap/crypto-market-cap-surges-to-record-2-trillion-
bitcoin-at-1-1-trillion-idUSKBN2BS117.

3! Historical Snapshot (Apr. 4, 2021), https://coinmarketcap.com/historical/20210404/.
52 Cryptocurrency Prices, Portfolio, Forum, Rankings, CryptoCompare, https://www.cryptocompare.com/.
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The network’s value proposition is that it orders transactions to significantly improve

their speed and throughput.

e Avalanche is an open-source platform for decentralized finance applications and
enterprise blockchain deployments in one interoperable, highly scalable ecosystem.
The value proposition for developers who build on Avalanche is to easily create new
applications and custom blockchain networks with complex rulesets or build on
existing private or public subnets.

e Polkadot has a value proposition to users in that it enables cross-blockchain transfers
of any type of data or asset, not just tokens. Connecting to Polkadot gives users the
ability to interoperate with a wide variety of blockchains in its network. Hence,
governance is a major use, as well as staking (holding or locking cryptocurrencies to
support the security and operations of a blockchain network).
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Chart 4. Snapshot of cryptocurrency market value characteristics
(Cryptocompare.com, September 16, 2021)
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III.  Ripple’s Business Model Development Is Consistent With That of a Startup in a
High Technology Industry

Business Innovation in High Technology Industries Entails an Iterative Process

L Innovative Applications of Blockchain Technology are Being Developed
Iteratively

79.  Blockchain technology — that is, the notion of distributed/decentralized ledger technology
— has the potential to create new foundations for our economic and social systems. Often
referred to as Web 3.0, it represents a decentralized, anonymized, and still-being-defined notion
of a future in which “a more semantically intelligent web” leverages data that “will be used by
algorithms to improve user experience and make the web more personalized and familiar,” and
in which users will no longer have to “rely on network and cellular providers that surveil the
information going through their systems.”> For these reasons, it is a technology platform on
which new disruptive technologies will be built.

80.  But the precise ways blockchain technology will be applied for business purposes are
emerging only over time. That is so because the process of adoption — and of developing use
cases built on it — is gradual, and necessitates overcoming technological, governance,
organizational, and societal barriers.

81.  Ananalogy to the adoption of the protocol that laid the groundwork for the development
of the internet, known as TCP/IP (for transmission control protocol/internet protocol), illustrates
the point. The TCP/IP protocol first gained traction in around 1983 for a single use (just like
blockchain did with Bitcoin): as the basis for e-mail among the researchers on ARPAnet, the

precursor to the commercial internet. But a more fundamental feature of the TCP/IP protocol —

3 USDJ, Cryptocurrency Enforcement Framework, Report of the Attorney General’s Cyber Digital Task Force (Oct.
2020), https://www.justice.gov/cryptoreport.
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that it permitted users to transmit information digitally by breaking it up into very small packets
(each including address information) between nodes in a network proved to allow for
innumerable other, unforeseen commercial applications. Put another way, no one back in 1983
foresaw the degree to which the Internet would become a common way to stream television
shows or meet people to date socially. That disruption and innovation of many industries flowed
from the “TCP/IP” protocol, a significant technological innovation of years earlier. Many
applications of the technology developed only over time, by a trial-and-error process of building
scale and adoption sufficient to overcome the incumbent networks and service providers of the
day.

82. Once the basic infrastructure of the web gained critical mass, however, a new generation
of tech companies took advantage of low-cost connectivity by creating internet services that
were compelling substitutes for existing businesses. Many companies failed during the first few
decades, until sustainable businesses with good business models were built. Ultimately, it took
more than 30 years for TCP/IP to move through all the phases from a single use case to broader
disruptive business models leading substitution of existing businesses, to the transformation of
how companies create and capture value by which it reshaped the economy.

83.  Blockchain technology is in the early stages of that same process. In the case of
blockchain, the principal incumbent networks are those of banks and other contractual validation
parties that have overseen business-to-business, business-to-consumer, and peer-to-peer
transactions (in some cases, for centuries). Successful high-tech companies building applications
for blockchain technology have to contend with structural, cultural, and governance barriers like
those that Internet TCP/IP-based companies had to contend with when they were building scale

and adoption. But the low cost, high speed, automated validation promise of blockchain
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technology is leading to all the applications/use cases we now call the
blockchain/cryptocurrency/digital asset industry. Further, the technology companies that are
driving innovation in the blockchain-technology space tend to move through an iterative
innovation cycle familiar from companies that drove innovation during the internet era. I
address that cycle next.

2. A High Tech Business’s Initial Value Proposition Will Change Over Time
in Response to Customer (Market) Input

84. Building a high-tech business is risky. An organization’s success depends on its ability
to innovate either to stay in the market, gain competitive advantage, gain market share, or
ultimately generate revenue. Many new products fail long before launch for technical reasons or
for not finding the right value proposition for the intended users or market segments. Within a
firm, the process flow of innovation tends to result in significant attrition: according to one
estimate, for every 7 new product ideas, about 4 enter development, and 1.5 are launched.>*
Once launched in the market, the product attrition rate is even higher. One study has shown that
out of approximately 30,000 products introduced each year, 95% fail, because of lack of (among
others) scalability of product adoption, competition from incumbents, or from other startups.>
Another study has shown that it will require on average four to six iterations on business model
and product offerings for a startup to establish a toe-hold in the market and be able to scale

through customer adoption.>®

54 7 Reasons Why Innovation Fails in Organizations, IdeaPoke, https://www.ideapoke.com/growthleader/reasons-
innovation-
fails/#:~:text=According%20t0%20process%20expert%2C%20Robert,the%20product’20success%20rate%20is.

35 Marc Emmer, 95 Percent of New Products Fail. Here Are 6 Steps to Make Sure Yours Don’t (July 6, 2018), Inc.,
https://www.inc.com/marc-emmer/95-percent-of-new-products-fail-here-are-6-steps-to-make-sure-yours-dont.html.

56 Scott Shane, The Illusions of Entrepreneurship: The Costly Myths that Entrepreneurs, Investors and Policy
Makers Live by (Yale University Press 2008).

39
Confidential



Case 1:20-cv-10832-AT-SN Document 827-5 Filed 06/13/23 Page 44 of 138

85. Since the 1970s, there have been numerous studies into why certain high-tech businesses
succeed while others fail. Needless to say, fulfilling basic functional and utilitarian needs is the
minimal requirement of any product. On occasion, considerations such as whether a product can
enhance the buyer’s reputation or reduce risks play a large role in some business-to-business
(B2B) purchases. But the number one reason for success is delivering a superior value
proposition to the customer in other words, a product or service that delivers a superior benefit
over the incumbent solution.

86. One fundamental challenge for a great high-tech company is to anticipate future customer
needs that the customer itself may not know it has better than the competition. This is
challenging because typical consumers, be