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TOWARD DECENTRALIZED COMMERCIAL LAW
FOR DIGITAL ASSETS
Marek Dubovec*
ABSTRACT—Technology affects various facets of the society and law. It has
been tightly coupled in a symbiotic relationship with commercial law,
including the Uniform Commercial Code (U.C.C.). While the conceptual
framework of the U.C.C. and its realist ethos has fostered innovation since
the 1950s, recent technological advances pose new challenges. In particular,
digital assets traded in decentralized blockchain systems promise to
engender a wide array of applications, prompting new business practices.
A number of efforts have been recently undertaken to address the
fundamental challenges to established legal concepts posed by these
technological advances. All these efforts march forward grappling with a
similar set of substantive issues, including what actions should the law
recognize for a transferee to acquire a digital asset, such as Bitcoin. This
article identifies the appropriate form in which commercial law should be
expressed, including rules and standards. It identifies decentralized
legislative solutions embedded in the U.C.C., analyzes how they have
supported the growth of systems for the holding and transfers of various
types of electronic records, and then applies the relevant solutions to
particular issues concerning the use of digital assets, defined as controllable
electronic records, in commercial transactions.
Decentralization of systems pits centralized commercial law in the form
of bright-line and mandatory rules against decentralized solutions of party
autonomy, standards, and system rules that enable parties to tailor the law to
their needs. The article argues that rules in the form of principled norms
should govern the legal effect of transfers on third-party claims, particularly
non-participants in systems. It isolates a particular type of a standard that it
labels a “technology standard” which enables the system design to concretize
the standard ex ante. Technology standards are suitable to establish when
and how a person acquires rights to a digital asset. The highest form of
decentralized legislative solutions in the form of system rules would be
appropriate only for central bank digital currencies that have the
characteristics of the systematically important institutions. This article
*

Executive Director, Kozolchyk National Law Center affiliated with University of Arizona, James E.
Rogers College of Law.
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argues that decentralization of commercial law does not undercut one of the
primary aims of the U.C.C., which is to make the law uniform, and enables
evolution of the relevant regulatory rules.
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I.

INTRODUCTION

Many technologies enable persons to cooperate with each other
directly, without any centralized authority or an intermediary.1
Decentralization and disintermediation permeates various facets of
commercial transactions and traditional finance.2 Technologies also generate
new types of digital assets that represent rights to: i) payment; ii) a share in
an enterprise; iii) a service; or iv) some combination of these rights.3 They
1
See MICHAEL J. CASEY & PAUL VIGNA, THE TRUTH MACHINE: THE BLOCKCHAIN AND THE
FUTURE OF EVERYTHING 7 (2018); TODD M. HENDERSON & SALEN CHURI, THE TRUST REVOLUTION:
HOW THE DIGITIZATION OF TRUST WILL REVOLUTIONIZE BUSINESS AND GOVERNMENT (2019).
2
See Charles W. Mooney Jr., Beyond Intermediation: A New (Fintech) Model for Securities Holding
Infrastructures, 22 U. PA. J. BUS. L. 386 (2020) (examining the structures for holding securities and the
role of intermediaries); Dirk A. Zetzsche et al., Decentralized Finance, 6 J. FIN. REGUL. 172, 175 (2020)
(examining the effect of decentralized finance on financial regulation); Shaanan Cohney et al., CoinOperated Capitalism, 119 COLUM. L. REV. 591 (2019) (examining initial coin offerings); Jesús
Fernández-Villaverde et al., Central Bank Digital Currency: Central Banking for All?, 1–2 (Fed. Res.
Bank Pa., Working Paper No. 26753, 2020); WORLD ECONOMIC FORUM, CENTRAL BANK DIGITAL
CURRENCY POLICY-MAKER TOOLKIT, 6 (Jan. 2020) [hereinafter WEF, CENTRAL BANK DIGITAL
CURRENCY POLICY-MAKER TOOLKIT] (warning that an improperly designed central bank digital currency
system may actually exacerbate financial exclusion for those who do not have technological access,
prowess to use the technology, or interoperability with legacy systems).
3
For the various taxonomies of digital assets and tokens, see Aurelio Gurrea-Martinez & Nydia
Remolina Leon, The Law and Finance of Initial Coin Offerings, in CRYPTOASSETS, LEGAL,
REGULATORY, AND MONETARY PERSPECTIVES 117, 156 (2019) (explaining that “[f]rom a functional
perspective, tokens could be classified as asset tokens, utility tokens, and payment tokens. From a legal
perspective, tokens should be classified as security or non-security tokens. Finally, from a financial and
accounting perspective, tokens can be classified as equity or debt instruments”). See also Alexander Lee,
Brendan Malone, & Paul Wong, Tokens and Accounts in the Context of Digital Currencies, FEDS NOTES.
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may have an inherent value, such as some virtual currencies or their value
may depend on real-world assets that they represent, such as tokens that
purport to convey interests in commodities.4 Their value may be determined
solely by market forces or reinforced by some stabilization mechanism,
known as stablecoins.5 Digital assets may be issued by a private entity, a
central bank, or by no one.6 They may be held directly or deposited with
custodians. The increasing use of digital assets, including within
decentralized and disintermediated systems raises questions whether the

WASHINGTON: BD. OF GOVERNORS OF THE FED. RSRV. SYS. (Dec. 23, 2020), https://www.federalreserve
.gov/econres/notes/feds-notes/tokens-and-accounts-in-the-context-of-digital-currencies-122320.html
[perma.cc/GMB7-FWGD] (explaining that the meanings of the terms “token” and “tokenization” is
confusing).
4
See Digital and Digitized Assets: Federal and State Jurisdictional Issues, A.B.A. (Dec. 2020),
https://www.americanbar.org/content/dam/aba/administrative/business_law/buslaw/committees/CL620
000pub/digital_assets.pdf; National Conference of Commissioners on Uniform State Laws, Revised
Uniform Fiduciary Access to Digital Assets Act (2015), UNIFORM L. COMM’N (July 16, 2015),
www.uniformlaws.org/viewdocument/final-act-with-comments-40?CommunityKey=f7237fc4-74c24728-81c6-b39a91ecdf22&tab=librarydocuments; Distributed Ledger Technology & Secured
Transactions: Note 1, Collateral Registry, Secured Transactions Law and Practice (World Bank Grp.,
Working Paper No. 148044, May 2020), https://openknowledge.worldbank.org/bitstream/handle/
10986/34007/Collateral-Registry-Secured-Transactions-Law-andPractice.pdf?sequence=1&isAllowed=y [hereinafter WBG, Collateral Registry, Secured Transactions
Law and Practice]; Distributed Ledger Technology & Secured Transactions: Note 2, Regulatory
Implications of Integrating Digital Assets and Distributed Ledgers in Credit Ecosystems (World Bank
Grp., Working Paper No. 148043, May 2020) https://openknowledge.worldbank.org/bitstream/handle
/10986/34008/Regulatory-Implications-of-Integrating-Digital-Assets-and-Distributed-Ledgers-in-Credit
-Ecosystems.pdf?sequence=1&isAllowed=y [hereinafter WBG, Regulatory Implications of Integrating
Digital Assets and Distributed Ledgers in Credit Ecosystems]; see also Crypto-Assets: Implications for
Financial Stability, Monetary Policy, and Payments and Market Infrastructures (ECB Occasional Paper
Series No. 223), EUROPEAN CENT. BANK (2019), https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op223~
3ce14e986c.en.pdf; EUROPEAN BANKING AUTH., REPORT WITH ADVICE FOR THE EUROPEAN
COMMISSION (2019); Swiss Financial Market Supervisory Authority (FINMA), Guidelines for Enquiries
Regarding the Regulatory Framework for Initial Coin Offerings (ICOs) (Feb. 16, 2018), https://www
.finma.ch/~/media/finma/dokumente/dokumentencenter/myfinma/1bewilligung/fintech/wegleitung-ico
.pdf?sc_lang=en&hash=C9899ACF22747D56C800C6C41A7E28AB [https://perma.cc/L5YT-V7MP].
5
FINANCIAL STABILITY BOARD, ADDRESSING THE REGULATORY, SUPERVISORY AND OVERSIGHT
CHALLENGES RAISED BY “GLOBAL STABLECOIN” ARRANGEMENTS 4 (2020) [hereinafter FSB, GLOBAL
STABLECOIN]. The most well-known project for a stablecoin is Facebook’s Libra (rebranded as Diem).
The other popular stablecoins include Tether and DAI. The Libra proposed by Facebook has three major
components: i) the Libra blockchain, a permissioned, open source blockchain; ii) the Libra Reserve, a
reserve of assets; and iii) the Libra Association, an independent, non-profit, centralized authority
responsible for managing and controlling Libra. The first version of Libra (Libra 1.0) was to be backed
by a basket of bank deposits and short-term government securities held in the Libra Reserve. See Libra
Association Members, White Paper v2.0 (2019).
6
In its 2020 Annual Economic Report, the Bank for International Settlement stated that “Central
bank digital currencies (CBDCs) could offer a new, safe, trusted and widely accessible digital means of
payment. Their impact could go further in being a catalyst for continued innovation in payments, finance
and commerce at large.” BANK OF INTERNATIONAL SETTLEMENT, ANNUAL ECONOMIC REPORT, 67–68
(2020).
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commercial law embodied primarily in the Uniform Commercial Code
(U.C.C.) is sufficiently agile to support such technological advances.7
A confluence of advances in technologies, designs of new products and
assets, and theory enables financial innovation.8 If a change is an
unanticipated surprise, it is an innovation.9 An innovation may be disruptive
as distinguished from a breakthrough, both requiring a different strategic
approach.10 In contrast, if a change could have been forecasted by
extrapolating known past information, it is an improvement. Commercial
law plays a significant role in fostering technological advances in the form
of innovation and improvements.
The U.C.C. has reacted to technological advances in various ways while
remaining technology neutral, enabling competition among different
solutions.11 Some advances led to a revision of the entire Article of the
7
See ERIC A. POSNER & E. GLEN WEYL, RADICAL MARKETS: UPROOTING CAPITALISM AND
DEMOCRACY FOR A JUST SOCIETY 298–99 (2019) (noting that decentralization promises a rule-based
system that enables cooperation among persons free of government intervention).
8
Robert C. Merton, Financial Innovation and the Management and Regulation of Financial
Institutions 4–6 (NBER Working Paper No. 5096, 1995). See also Charles G. Leathers & J. Patrick
Raines, The Schumpeterian Role of Financial Innovations in the New Economy’s Business Cycle, 28
CAMBRIDGE J. ECON. 667 (2004) (on the debates of economic effects of financial innovation and the
appropriate regulatory policies); JOHN ARMOUR ET AL., PRINCIPLES OF FINANCIAL REGULATION 83
(2016) (explaining that financial innovation may be driven by technological advances, macroeconomic
instability that creates a demand to manage volatility, and new regulations); NIALL FERGUSSON, THE
ASCENT OF MONEY, A FINANCIAL HISTORY OF THE WORLD 400 (2d ed., 2018) (explaining that some of
the many permutations and innovations of the last decade have a potential to profoundly change the
financial system in the next decade); CLAYTON M. CHRISTENSEN & MICHAEL E. RAYNOR, THE
INNOVATOR’S SOLUTION 34–35 (2003) (distinguishing between “sustaining” and “disruptive”
innovations).
9
Merton Miller also argued that successful financial innovations came from regulations and taxes.
Merton H. Miller, The Last Twenty Years and the Next, 21 J. FIN. QUANT. ANAL. 459, 459–60 (1986).
See also Paul Krugman, Why Most Economists’ Predictions Are Wrong, RED HERRING ONLINE,
https://web.archive.org/web/19980610100009/http://www.redherring.com/mag/issue55/economics.html
, [https://perma.cc/QH55-PXSA] (predicting in 1998 that the impact of the Internet on the economy will
be comparable to that of a fax machine).
10
Clayton M. Christensen et al., What is Disruptive Innovation? HARV. BUS. REV. (Dec. 2015),
https://hbr.org/2015/12/what-is-disruptive-innovation [https://perma.cc/C8L3-YSKT] (observing that
disruption occurs when a smaller company with fewer resources successfully challenges incumbent
businesses).
11
See Charles W. Mooney, Jr., Property, Credit, and Regulation Meet Information Technology:
Clearance and Settlement in the Securities Markets, 55 LAW & CONTEMP. PROBS. 131, 145 (1992)
(calling for “the writers of statutes and regulations to develop a paper-neutral approach”) [hereinafter
Mooney, Property, Credit, and Regulation Meet Information Technology]; Lyria Bennett
Moses, Recurring Dilemmas: The Law’s Race to Keep Up with Technological Change, 2007 U. ILL. J.L.
TECH. & POL’Y, 239, 243 (2007) (explaining that while technology-neutral drafting might ensure proper
treatment of existing technologies it will not always be effective in a changing technological environment,
why technological change generates legal problems, and the types of problems that arise); Brad A.
Greenberg, Rethinking Technology Neutrality, 100 MINN. L. REV. 1495 (2016) (arguing that
technology neutrality suffers from inherent flaws that undermine its ability to achieve its policy goals:
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U.C.C. that covers a specific area of commercial transactions. An example
was the transition from holding paper security certificates to making
electronic entries in the records of issuers, and eventually holding securities
in accounts maintained by intermediaries.12 Other technological advances
were less pronounced generating amendments to specific provisions or
clarifying how the rule was intended to apply through an official comment.13
Finally, commercial law, including the U.C.C., may be sufficiently agile to
enable interpretation supporting competition of different technological
solutions.14
The U.C.C. has supported technological advances through different
techniques, including principled rules, standards, and system rules. Shedding
the original aim of the original drafters to make most of the rules mandatory,
the U.C.C. has become more decentralized over the decades, enabling
systems and parties to tailor the governing framework to facilitate innovation
and improvements. Prescribing a standard and inviting the market to design
“Neutrality, it turns out, is both suboptimal and often self-defeating. It is also not neutral”); Winston
Maxwell & Marc Bourreau, Technology Neutrality in Internet, Telecoms and Data Protection Regulation,
COMPUT. & TELECOMM. L. REV. (2014) (discussing technology neutrality in the context of electronic
communications, Internet and data protection regulation to draw lessons on when technology neutrality
yields efficient results); Eliza Mik, From Clay Tablets to AJAX: Replicating Writing and Documents in
Internet Transactions, 15 J. INTERNET L. 1, 8 (2012) (discussing technology neutrality in the context of
e-commerce laws, and distinguishing it from media neutrality, noting that many legal principles implicitly
presume the existence of paper as a physical carrier and are therefore not media neutral). For a discussion
of technology neutrality in the global context, see Michael Birnhack, Reverse Engineering Informational
Privacy Law, 15 YALE J. L. & TECH. 24 (2012) (discussing three possible justifications for technologyneutral legislation: flexibility, innovation and harmonization, with a focus on the 1995 EU Data Protection
Directive); Eliza Mik, Evaluating the Impact of the UN Convention on the Use of Electronic
Communications in International Contracts on Domestic Contract Law-the Singapore Example, 28
CHINESE (TAIWAN) Y.B. INT’L L. & AFF. 43, 48–49 (2010) (applauding technology neutrality efforts, but
noting that some legal principles are not, by their very nature, technology neutral); Mireille Hildebrandt
& Laura Tielemans, Data Protection by Design and Technology Neutral Law, 29 COMPUT. L. & SEC.
REV. 509, 509 (2013) (arguing that to achieve a technology neutral law, technology specific law is
sometimes required and discussing the issue in the context of the EU Cookie Directive of 2009 and the
General Data Protection Regulation).
12
In the past, technological changes that necessitated new legal structures drove the adoption of
various Articles of the U.C.C. See Robert E. Scott, The Uniformity Norm in Commercial Law: A
Comparative Analysis of Common Law and Code Methodologies, in THE JURISPRUDENTIAL
FOUNDATIONS OF CORPORATE AND COMMERCIAL LAW 173 (Jody S. Kraus & Steven D. Walt eds., 2000)
[hereinafter Scott, The Uniformity Norm in Commercial Law].
13
Infra Section II.
14
Some authors have argued that the existing private law toolbox is sufficient. See, e.g.,
CRYPTOCURRENCIES IN PUBLIC AND PRIVATE LAW, 8–9 (David Fox & Sarah Green eds., 2019)
[hereinafter Fox & Green]. Saule T. Omarova, Technology v. Technocracy: FinTech as a Revolutionary
Challenge, 6 J. FIN. REG. 1, 2 (2020) (modern technologies increase the speed, reduce the cost and provide
more convenient means to conduct financial transactions); J. Christopher Giancarlo, Derivatives
Regulatory Reform: A Principles-Based Software Upgrade, COMMODITY FUTURES TRADING COMM’N
(April 13, 2018), https://www.cftc.gov/PressRoom/SpeechesTestimony/opagiancarlo44 [https://perma
.cc/BHS4-T8WW] (on the transformative impact of technologies on commercial law).
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technological solutions that meet the standard has been one such successful
technique.15 The U.C.C. also empowers systems for the clearing of securities
and wire transfers to adopt rules to govern the operation of the system
overriding the effect of the U.C.C. Recent technological advances fueled by
distributed ledger technologies bring to the forefront the question of how the
broader commercial law, and specifically the U.C.C. should respond to
commercial transactions with digital assets (controllable electronic records)
within decentralized and disintermediated systems.16
Several types of commercial transactions covered by various Articles
of the U.C.C. are affected by distributed ledger technologies. They include
automating remedies of sellers through smart contracts (U.C.C. 2), issuing
letters of credit (U.C.C. 5) and documents of title (U.C.C. 7),
disintermediating the holding structures for investment securities (U.C.C. 8
and Supplemental Commercial Law for the Uniform Regulation of Virtual
Currency Businesses Act), and providing controllable electronic records as
collateral for loans (U.C.C. 9). In some cases, the distributed ledger
technology does not innovate engendering a new transactional type for which
the rule or standard is inadequate, but rather improves the existing process.
This is the case for issuance and presentation of documents under letters of
credit where the existing statutory text may be interpreted to support the use
of new technology. In some cases where electronic technologies have been
successfully deployed already, significant improvements are yet to be
identified, including for the issuance and transfer of electronic documents of
title (U.C.C. 7) and filing systems for the perfection of security interests.17 In
several other aspects of commercial transactions, distributed ledger
technology, and particularly digital assets exert a more pronounced
influence.
This article proceeds from the proposition that an increasingly complex
economy requires a more decentralized law.18 It examines the role of

15

Infra Section III(B)(ii).
Distributed ledger technology uses a shared database where copies of the same information are
stored on multiple computers. See OFFICE OF THE COMPTROLLER OF THE CURRENCY (OCC)
INTERPRETIVE LETTER NO. 1170 (July 22, 2020). The references to the U.C.C. draft are to the ALI
Council Draft No. 1 of December 2021. See U.C.C. § 12-102 (AM. L. INST. & UNIF. L. COMM’N).
17
De-centralized databases have not proven to be the choice of the architectural design for filing
systems that underpin secured transactions. See WBG, Collateral Registry, Secured Transactions Law
and Practice, supra note 4, at 9; Sarah Jane Hughes, Property, Agency, and the Blockchain: New
Technology and Longstanding Legal Paradigms, 65 WAYNE L. REV. 57, 80 (2019).
18
Robert D. Cooter, The Theory of Market Modernization of Law, 16 INT’L REV. L. & ECON. 141,
148 (1996) and Robert D. Cooter, Decentralized Law for a Complex Economy: The Structural Approach
to Adjudicating the New Law Merchant, 23 SW. U. L. REV. 443, 444 (1994) [hereinafter Cooter,
Decentralized Law for a Complex Economy].
16
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commercial law within such an economy.19 The existing scholarly literature
revolves around specific issues of commercial dealings with digital assets.20
Thoughtful solutions have been proposed to reconsider approaches to
particular issues, such as in the rules that enable lenders to obtain priority
rights in the assets of their debtors.21 This article builds on those proposals
but looks at commercial law from the perspective of the theory of
decentralized law.22
19

For other functions and features of digital assets relevant in other areas of the law, see Fox &
Green, supra note 14, at 8–9; Justin Henning, The Howey Test: Are Crypto-Assets Investment Contracts?,
27 U. MIAMI BUS. L. REV. 51 (2018) (explaining why Bitcoin and Ethereum are unlikely to satisfy the
Howey Test); Edmund Mokhtarian & Alexander Lindgren, Rise of the Crypto Hedge Fund: Operational
Issues and Best Practices for an Emergent Investment Industry, 23 STAN. J.L. BUS. & FIN. 112, 153–54
(2018) (discussing the SEC’s bright line rule for cryptocurrencies that may be either a virtual currency or
a security); Anisha Reddy, Coinsensus: The Need for Uniform National Virtual Currency Regulations,
123 DICK. L. REV. 251, 251–52 (2018) (examining the simultaneous yet inconsistent legal
characterizations imposed on virtual currencies); Jean Bacon et. al., Blockchain Demystified: A Technical
and Legal Introduction to Distributed and Centralised Ledgers, 25 RICH. J.L. & TECH. 2 (2018)
(analyzing contract law, data protection law, securities law, property law, intellectual property, and
company law relevant to companies seeking to use blockchain technology); Rosa Lastra & Jason
Allen, Virtual Currencies in the Eurosystem: Challenges Ahead, 52 INT’L LAW. 177, 178–79 (2019)
(exploring the challenges that digital assets might raise for central banks in the Eurosystem, both in their
money creation and oversight roles); Stevie Conlon et. al., Valuation of Cryptocurrencies and Ico Tokens
for Tax Purposes, 12 EST. PLAN. & COMMUNITY PROP. L.J. 25, 49–50 (2019) (discussing the lack of
adequate and consistent guidance for digital asset valuation for tax purposes, including the value of their
related private keys and the consequences of forks and drops); Miriam Albert & Scott
Colesanti, Cryptocurrency Meets Bankruptcy Law: A Call for Creditor Status for Investors in Initial Coin
Offerings, 36 GA. ST. U. L. REV. 233, 234 (2020) (discussing the absolute priority rule in the context of
classification of some cryptocurrency-related entities as securities issuers).
20
Teresa Rodríguez de las Heras Ballell, Digital Technology-Based Solutions for Enhanced
Effectiveness of Secured Transactions Law: The Road To Perfection?, 81 LAW & CONTEMP. PROBS. 21,
25 (2018); Ronald J. Mann, Reliable Perfection of Security Interests in Crypto-Currency, 21 SMU SCI.
& TECH. L. REV. 159 (2018) [hereinafter Mann, Reliable Perfection of Security Interests]; Christopher
G. Bradley, Disrupting Secured Transactions, 56 HOUS. L. REV. 965 (Spring 2019); Thomas E. Plank, A
New System of Control of Electronic Chattel Paper: Notification of Assignment, 71 S.C. L. REV. 77, 94
(2019); Heather Hughes, Blockchain and the Future of Secured Transactions Law, 3(1) STAN. J
BLOCKCHAIN L. & POL’Y 21 (2020); and Matt Crocker, Wyoming’s DIY Project Gets Western with the
U.C.C., 20 WYO. L. REV. 105, 125 (2020) [hereinafter Crocker, Wyoming’s DIY Project].
21
Charles W. Mooney, Jr., Fintech and Secured Transactions Systems of the Future, 81 LAW &
CONTEMP. PROBS. 1 (2018) [hereinafter Mooney, Fintech and Secured Transactions]. For a proposal for
the new structure of U.C.C. 9 filing system, spurred by technologies, but articulated 25 years ago, see
Steven L. Harris & Charles W. Mooney, Negotiability, Electronic Commercial Practices, and A New
Structure for the U.C.C. Article 9 Filing System: Tapping The Private Market for Information
Technology, 31 IDAHO L. REV. 835, 836 (1995) [hereinafter Harris & Mooney, Negotiability, Electronic
Commercial Practices].
22
Some of these broader perspectives and intersections have been examined by scholars. See, e.g.,
Giuliano Castellano & Andrea Tosato, Commercial Law Intersections, 72(4) HASTINGS L.J. 999 (2021)
(for intersections of various commercial law branches); Giuliano Castellano and Marek Dubovec, Credit
Creation: Reconciling Legal and Regulatory Incentives, 81 LAW & CONTEMP. PROBS. 63 (2018);
Giuliano Castellano and Marek Dubovec, Global Regulatory Standards and Secured Transactions Law
Reforms: At the Crossroad between Access to Credit and Financial Stability, 41(3) FORDHAM INT’L L.J.
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It examines the form in which commercial law should be expressed to
respond to commercial transactions with digital assets.23 Particularly for
evolving systems spurred by technological advances, the form of a legal
provision is equally important as is its substance to provide solutions that
respond to future developments. Karl Llewellyn, the architect of the original
U.C.C., reiterated that “code thinking must be long term thinking.”24 How do
we apply this thinking to the challenges presented by digital assets spawned
by distributed ledger technologies?
This article identifies the decentralization legislative solutions
underpinning commercial law, examines how they have supported
technological advances, and how they have fulfilled the overarching aims of
uniformity and legal certainty.25 It shows that decentralization of commercial
law has been intertwined with regulatory rules, which brings to the fore the
question of an appropriate degree of decentralization of law for transactions
occurring within a system for which regulatory rules are only emerging. On
surface, it may seem that decentralization of law impinges on one of the
fundamental objectives of the U.C.C., which is to achieve uniformity of
commercial law.26 However, the U.C.C. decentralization solutions have
ensured a high degree of uniformity.
531 (2018); Giuliano Castellano and Marek Dubovec, Bridging the Gap: The Regulatory Dimension of
Secured Transactions Law Reforms, 22(4) UNIFORM L. REV. (2017) (discussing the intersection of
secured transactions law and prudential regulation). For the intersection between law and
macroeconomics, see Anna Gelpern & Adam J. Levitin, Considering Law and Macroeconomics, 83 LAW
& CONTEMP. PROBS. i (2020).
23
Some authors have argued that the existing private law toolbox is sufficient. See Fox & Green,
supra note 14, at 8–9.
24
Karl N. Llewellyn, Problems of Codifying Security Law, 13 LAW & CONTEMP. PROBS. 687, 694
(1948) (stating that “I cannot, however, as a person, feel that the policies underlying a code with a hope
of half a century’s use . . . should be heavily affected by argument addressed to possible inflationary
effects of easier credit during the now current shortage of materials, a shortage which has no prospect of
lasting beyond another year or two”). Since the U.C.C. is supposed to “semi-permanent and infrequentlyamended piece of legislation,” it provides tools for the continued expansion of commercial practice.
Official Comment 1 to U.C.C § 1-103 (AM LAW. INST. & UNIF. L. COMM’N 2010).
25
Technology affects not only how specific provisions should be crafted or approaches to broader
issues dealt with, but also importantly the general structure of law. See Anthony J. Casey & Anthony
Niblett, The Death of Rules and Standards, 92 IND. L.J. 1406 (2017). It may also challenge the
foundational policies and approaches of commercial law. See also Mooney, Property, Credit, and
Regulation Meet Information Technology, supra note 11, at 131, 157. The other purposes include
simplification, clarification, and modernization of law governing commercial transactions. See U.C.C.
§ 1-102(a); see also David Mellinkoff, The Language of the Uniform Commercial Code, 77(2) YALE L.J.
185 (1967).
26
William A. Schnader, Why the Commercial Code Should be “Uniform”, 20 WASH. & LEE L. REV.
237 (1963) (stating that uniformity is the most important of the underlying purposes). Schnader was the
Chairman of the Permanent Editorial Board for the Uniform Commercial Code. See also William F.M.
Hicks, Uniformity: Uniformity of the Commercial Code, 8(3) B.C.L. REV., 568, 569 (1967) (for an
argument that the Code is not designed to achieve uniformity in all areas).
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This article makes several additional contributions. Its focus on how
commercial law seeks to advance the normative field studied in the ongoing
effort of the American Law Institute and the Uniform Law Commission to
examine the U.C.C. from the perspective of emerging technologies.27 The
discussion will have a broader appeal in light of the significant influence the
U.C.C. has exerted on the development of various international standards
and foreign commercial laws.28 Harmonization of standards at an
international level is inherent to the nature and uses of digital assets.29 The
United Nations Commission on International Trade Law (UNCITRAL) and
the International Institute for the Unification of Private Law (UNIDROIT),
27
Uniform Law Commission, Uniform Commercial Code and Emerging Technologies,
https://www.uniformlaws.org/committees/community-home/librarydocuments?communitykey=
cb5f9e0b-7185-4a33-9e4c-1f79ba560c71&LibraryFolderKey=&DefaultView= [https://perma.cc/NKX7
-CQ5X]. This article refers to the ALI Council Draft No. 1 (December 2021) of the Uniform Commercial
Code and Emerging Technologies. See also Jonathan C. Lipson & Steven O. Weise, The Business Lawyer
at 75 and Secured Transactions Under Article 9 of the Uniform Commercial Code, 75 BUS. Law. 1575,
1578 (2019-2020) (issuing a challenge for discussion of business policies underlying U.C.C. Article 9 in
light of emerging technologies). The two U.C.C. sponsoring entities keep the law current in light of
changes in products and technologies. See Cooter, The Theory of Market Modernization of Law, supra
note 18, at 141, 144.
28
See Giuliano G. Castellano, Reforming Non-Possessory Secured Transactions Laws: A New
Strategy?, 78 MOD. L. REV. 611 (2015) (on the influence in the area of secured transactions); Marek
Dubovec & Harry C. Sigman, Some Thoughts (and Facts) About the Process of Secured Transactions
Law Reform, with Special Emphasis on Registration, the Key to Achievement of Reform’s Goals, in
INTERNATIONAL AND COMPARATIVE SECURED TRANSACTIONS LAW: ESSAYS IN HONOUR OF RODERICK
A MACDONALD 158 (Spyridon V. Bazinas & N. Orkun Akseli eds., 2017); Marek Dubovec, UCC Article
9 Registration System for Latin America, 28 ARIZ. J. INT’L & COMP. L. 117 (2011); Roderick A.
Macdonald, Article 9 Norm Entrepreneurship, 43 CAN. BUS. L.J., 240, 242 (2006); Hugh Beale, The
Exportability of North American Chattel Security Regimes: The Fate of the English Law Commission’s
Proposals, 43 CAN. BUS. L.J. 178, 186 (2006); Neil B. Cohen, Harmonizing the Law Governing Secured
Credit: The Next Frontier, 33 TEX. INT’L L.J. 173 (1998); Michael J. Bridge, How Far is Article 9
Exportable? The English Experience 27 CAN. Bus. L.J. 196 (1996); and Ronald Cuming, Article 9 North
of 49°: The Canadian PPS Acts and the Quebec Civil Code, 29 LOY. L. REV. 971, 971–74 (1996); for
influence of U.C.C. Article 8, see James Steven Rogers, The Revision of Canadian Law on Securities
Holding Through Intermediaries: Who, What, When, Where, How and Why, 45 CAN. BUS. L.J 49 (2007);
see also Mohamed F. Khimji, The Securities Transfer Act – The Radical Reconceptualization of Property
Rights in Investment Securities, 45 ALBERTA L. REV. 137 (2007); Roderick J. Wood, The Codification of
Commercial Law, 79 SASK. L. REV. 179, 194 (2016); see Maria del Pilar Perales Viscasillas, Formation
of Contracts and the PECL, 13 PACE INT’L. L. REV. 371 (2001) (discussing the influence of the U.C.C.
on the Principles of European Contract Law (PECL), the United Nations Convention on Contracts for the
International Sale of Goods and the UNIDROIT Principles of International Commercial Contracts); see
Bradley Crawford, International Credit Transfers: The Influence of Article 4A on the Model Law, 19
CAN. BUS. L.J. 166 (1991) (discussing the heavy influence of U.C.C. Article 4A on UNCITRAL’s Model
Law for Credit Transfers).
29
It has been reported that around 74% of Bitcoin transactions are cross-border. See Spring 2020
Cryptocurrency Crime and Anti-Money Laundering Report, CIPHERTRACE, https://ciphertrace.com/
spring-2020-cryptocurrency-anti-money-laundering-report/ [https://perma.cc/F6CW-TVEH]. Technology plays an important role in harmonizing legal and regulatory regimes to build global markets. See
Mooney, Property, Credit, and Regulation Meet Information Technology, supra note 11, at 131, 156.
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the two leading organizations in the development of global private law
standards, have undertaken projects to formulate principles for private law
governing digital assets, smart contracts and artificial intelligence.30 The
substantive issues analyzed in this article fall within the mandates given to
these institutions by their governing bodies.
This article is organized as follows. The following Section identifies the
fundamental aims of the U.C.C. and explains how the drafters balance the
need to achieve legal certainty and uniformity with the need to foster
modernization and evolution of commercial practice. Section III introduces
the phenomena of decentralization and disintermediation of systems, and
then examines the different decentralization legislative solutions, including
magnified party autonomy, technological standards, and system rules that
the U.C.C. deploys. It shows that the greater degree of decentralized
commercial law is tied to more evolved regulatory rules. Section IV applies
the U.C.C. decentralization legislative solutions to transfers of digital assets
and the nature of rights of transferees, matching the form of a solution to the
particular legal aspect. The final Section concludes.
II. SIMPLICITY, CLARITY, MODERNIZATION AND UNIFORMITY OF THE
UNIFORM COMMERCIAL CODE
While embodied primarily in the U.C.C., commercial law is shaped by
intersecting international treaties, federal and state laws, regulatory rules,
and common law.31 A significant majority of commercial transactions is
governed by the U.C.C., including sales of goods, negotiable instruments and
collection of checks, wire transfers, letters of credit, documents of title,

30
See 2nd Edition of Uncitral/Unidroit Workshop to Develop A Legal Taxonomy of Key Emerging
Technologies and Their Applications, INTERNATIONAL INSTITUTE FOR THE UNIFICATION OF PRIVATE
LAW (Mar. 2020), https://www.unidroit.org/2nd-edition-of-uncitral-unidroit-workshop-to-develop-alegal-taxonomy-of-key-emerging-technologies-and-their-applications/ [https://perma.cc/U669-AAV8];
see also Uncitral/Unidroit Workshop on Smart Contracts, Artificial Intelligence and Distributed Ledger
Technology, INTERNATIONAL INSTITUTE FOR THE UNIFICATION OF PRIVATE LAW (May 2019),
https://www.unidroit.org/uncitral-unidroit-workshop-on-smart-contracts-artificial-intelligence-anddistributed-ledger-technology/ [https://perma.cc/8CGX-DF59]. For an influence of the ALI-ELI
Principles for a Data Economy on UNCITRAL’s Working Group IV, see The ELI Valuing the Opinions
of Young Lawyers, EUROPEAN LAW INSTITUTE (Oct. 23, 2018), https://www.europeanlawinstitute
.eu/news-events/news-contd/news/the-eli-valuing-the-opinions-of-young-lawyers/?tx_news_pi1%5
Bcontroller%5D=News&tx_news_pi1%5Baction%5D=detail&cHash=1131164beec6b0019f2364c2ce7
ddc5d [https://perma.cc/8P92-5RJ3].
31
See Charles W. Mooney, Jr., Introduction to the Uniform Commercial Code Annual Survey: Some
Observations on the Past, Present, and Future of the U.C.C., 41 BUS. LAW. 1343, 1347, 1351 (1986).
Mooney noted that many of these laws and regulations undermine uniformity and predictability of the
U.C.C. regime. Often these areas intersect creating coordination failures. See also Castellano & Tosato,
supra note 22 (analyzing the coordination failures among various facets of commercial law, regulation,
intellectual property law, and others).
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investment securities, and the use of personal property and fixtures as
collateral for loans. The U.C.C. provides not only a uniform legal framework
for commercial transactions, but also certainty to parties to these
transactions.32
Modernization of commercial law goes hand in hand with technological
advances. The original U.C.C. drafters were cognizant of the technological
advances of the 1950s, such as emerging computers, communication
satellites, and magnetic tapes, and sought to position the U.C.C. so that it
would automatically adjust to these developing technologies.33 For such
automatic adjustments to occur, the U.C.C. is to be interpreted to support
continuous evolution of commercial practices, but also to simplify, clarify,
modernize, and make law governing commercial transactions uniform.34
Some of these objectives are more important than others to different parties.
Uniformity, grounded in the predictability of judicial decisions, is paramount
for a financial institution that extends secured loans to businesses located in
multiple states.35 In contrast, for a local business, simplification grounded in
the congruence between legal rules and real-life norms is a more important
objective.36 Simplicity, clarity, modernization, evolution of commercial
practice, and uniformity may not be achievable, to the maximum degree, at
all times. For instance, an overemphasis on uniformity may be incongruent
with the desire to test new ideas that may lead to innovation.37 In fact,
pursuing the uniformity objective has been criticized as squelching legal

32

To Gilmore, achieving certainty was an illusion. See Ellen A. Peters, Grant Gilmore and the
Illusion of Certainty, 92 YALE L.J. 8, 9–10 (1982); see also Grant Gilmore, The Good Faith Purchase
Idea and the Uniform Commercial Code: Confessions of a Repentant Draftsman, 15 GA. L. REV. 605,
628–29 (1981).
33
See Homer Kripke, The Principles Underlying the Drafting of the Uniform Commercial Code, U.
ILL. L.F. 321, 329–32 (1962).
34
U.C.C. § 1-102 (AM. L. INST. & UNIF. L. COMM’N). See also Ronald J. Allen & Robert A. Hillman,
Evidentiary Problems in—and Solutions for—the Uniform Commercial Code, 1984 DUKE L.J. 92
(highlighting that while the U.C.C. contributed to clarity and consistency of commercial dealings, it lacks
in evidentiary proof rules); Scott, The Uniformity Norm in Commercial Law, supra note 12, at 153
(explaining different dimensions of uniformity).
35
See Hicks, supra note 26, at 568–69. See also Scott, The Uniformity Norm in Commercial Law,
supra note 12, at 149 (for an argument that the social benefits that uniformity promised have not been
demonstrated); Robert A. Hillman, Comment: More in Defense of U.C.C. Methodology, 62 LA. L. REV.
1153 (2002) (arguing that the use of contextual aids, such as trade customs, and the negative incentives
created by contextual sources of interpretation are some of the causes for the failure to achieve
uniformity); James Whitman, Commercial Law and the American Volk: A Note on Llewellyn’s German
Sources for the Uniform Commercial Code, 97 YALE L.J. 156, 174 (1987) (observing that reasonableness
undermined the objective to achieve uniformity in the U.C.C. jurisprudence).
36
See Karl N. Llewellyn, The Case Law System in America, 88 COLUM. L. REV. 989, 991 (1988);
see also Peters, supra note 32, at 92; Gilmore, supra note 32, at 605, 628–29.
37
Hicks, supra note 26, at 571.
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innovation.38 Achievement of a particular objective is affected both by the
substance as well as the form of a provision.39 Choosing a bright-line rule,
on the one hand, or an open-ended standard, on the other hand, is important
in fostering technological advances.40
The U.C.C. combines rules with standards.41 Rules are directives that
embody the substantive choices made by the drafter that enable the
interpreters, enforcers, and subjects of the directive to make largely
mechanical decisions by matching the directives to facts.42 In contrast,
standards enable the subject to make a determination at the moment of
application.43 Promulgation of rules requires an a priori determination of the
law’s content, which is more costly than a prediction of how the standards
might apply to the action when it is taken.44 Some U.C.C. standards, such as
commercial reasonableness and good faith are pervasive, and adjust with
evolving practices. A standard may also be crafted hungering for elaboration
by the market that is invited to design a practical solution to meet the test
espoused by the standard.45 This article refers to such standards as
“technology standards” because they don’t defer the decision-making
process to an enforcer or a subject after an action was taken, but enable a
system to be technologically designed in a manner that meets the test
espoused by such standard.
The U.C.C. attempts to eschew, on the one hand, broad generalizations
and, on the other, excessive detail. Llewellyn consistently rejected the idea
38

See Bruce H. Kobayashi & Larry E. Ribstein, Law as Product and Byproduct, 9 J.L. ECON. &
POL’Y 521, 541 (2013).
39
U.C.C. combines different types of rules and standards to address issues arising in a variety of
commercial transactions. See Clark A. Remington, Llewellyn, Antiformalism and the Fear of
Transcendental Nonsense: Codifying the Variability Rule in the Law of Sales, 44 WAYNE L. REV. 29, 57
(1998). Rules may be designed to encourage or deter future behavior. See ALAN SCHWARTZ & ROBERT
E. SCOTT, COMMERCIAL TRANSACTIONS, PRINCIPLES AND POLICIES 20 (1991).
40
See Alan Schwartz & Robert E. Scott, The Political Economy of Private Legislatures, 143 U. PA.
L. REV. 595, 598 (1995) (arguing that the proportion of rules and standards in the U.C.C. is a function of
the structural features of the sponsoring institutions); see also Robert E. Scott, The Politics of Article 9,
80 VA. L. REV. 1783, 1819 (1994) (observing when a dominant interest group is active in the lawmaking
process, the private legislature will tend to adopt, clear, precise, bright-line rules).
41
When a rule includes words like “reasonable,” its application will depend, to some extent, on the
underlying principles and policies. See Ronald M. Dworkin, The Model of Rules, 35 U. CHI. L. REV. 14,
28 (1967); see also Louis Kaplow, Rules Versus Standards: An Economic Analysis, 42 DUKE L.J. 557,
561 (1992) (explaining that standards are costlier to apply).
42
Frederick Schauer, The Tyranny of Choice and the Rulification of Standards, J. CONTEMP. LEGAL
ISSUES 803 (2005); Cass R. Sunstein, Problems with Rules, 83 CALIF. L. REV. 960º67 (1995). Rules must
be distinguished from legal principles. While both point to a particular decision, they do so differently.
Rules are applicable in all-or-nothing fashion. See Dworkin, supra note 41, at 14, 25.
43
Schauer, supra note 42, at 804.
44
Kaplow, supra note 41, at 562.
45
See infra Section III(B)(ii).
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of broad rules and generalizations in commercial law as unworkable.46 The
statutes of generation before the U.C.C. were drafted in a style of such “loose
and vague generality” that outcomes depended on courts applying the
generalities to specific situations.47 Llewellyn preferred the approach of
principled rules that would enable judges “to find the law.”48 His Code
“would not so much contain the law as free it for a new growth. . . .”49 To aid
that process of statutory interpretation, Llewellyn intentionally engrafted the
rules with their reason, purpose and policy that gave them meaning.50 The
form in which these rules were expressed required open-ended statutory
language.51 Many U.C.C. rules are characterized by vagueness that enable
their adaptation to changing circumstances.52 This open-ended drafting style
also eliminates internal conflicts within the statute itself.53 The disadvantage
is that vagueness and the associated complexity in their application increase
the need for legal advice.54

46
John L. Gedid, U.C.C. Methodology: Taking a Realistic Loot at The Code, 29 WM. & MARY L.
REV. 364 (1988) [hereinafter Gedid, U.C.C. Methodology]. The codification process entails a balancing
between detailed and general rules. Gilmore stated that “[t]he more detail and color he loads into his
statute, the sooner it will begin to wither on the vine; if, on the other hand, he proceeds from generalization
to abstraction, his statute will never be of much use or interest to anyone.” Grant Gilmore, On the
Difficulties of Codifying Commercial Law, 57 YALE L.J. 1341 (1948).
47
Grant Gilmore, Legal Realism: Its Cause and Cure, 70 YALE L.J. 1045–46 (1961) [hereinafter
Gilmore, Legal Realism].
48
Whitman described this refusal of the U.C.C. to state the substantive rules, but instead directing
the courts to find the law in the vague directives of commercial reasonableness, customs, and usages of
trade as a baffling jurisprudential framework. Whitman, supra note 35, at 156. For a challenge of this
jurisprudential framework inviting judges to find and apply immanent business norms in the context of
U.C.C. 2, see Lisa Bernstein, Merchant Law in a Merchant Court: Rethinking the Code’s Search for
Immanent Business Norms, 144 U. PA. L. REV. 1765, 1768 (1996).
49
WILLIAM TWINNING, KARL LLEWELLYN AND THE REALIST MOVEMENT 298 (2nd ed. 2012)
[hereinafter TWINNING, KARL LLEWELLYN].
50
Id. at 372. An example of this rule is “no noisy, dangerous, or polluting devices in the park” rather
than “no vehicles in the park” to minimize noise, danger, and pollution. KARL N. LLEWELLYN, THE
THEORY OF RULES 25 (Frederick, Schauer ed. 2011); Scott, The Uniformity Norm in Commercial Law,
supra note 12, at 170–71.
51
Soia Mentschikoff, Highlights of the Uniform Commercial Code, 27 MOD. L. REV. 167, 170
(1964); see also Soia Mentschikoff, The Uniform Commercial Code: An Experiment in Democracy in
Drafting, 36 A.B.A. J. 419 (1950).
52
GRANT GILMORE, THE AGES OF AMERICAN LAW 114 (2d ed. 2015). This open-endedness was
most prominently evident in U.C.C. Articles 4 and 5, which cover transactions not previously subject to
any codification. Mentschikoff, Highlights of the Uniform Commercial Code, supra note 51, at 167, 171;
see also TWINNING, KARL LLEWELLYN, supra note 49, at 297 (stating that “[e]ven though some aspects
of U.C.C. are more tightly drafted, but it must be remembered that the Code is still held out to be a rare
example of open-ended drafting, judged by the standards of modem Anglo-American lawyers”).
53
Gedid, U.C.C. Methodology, supra note 46, at 371.
54
Kobayashi & Ribstein, supra note 38, at 542; Peter H. Schuck, Legal Complexity: Some Causes,
Consequences, and Cures, 42 DUKE L.J. 1, 8 (1992) (for an argument that political economy of
lawmaking presses the law toward more complexity).
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Excessive detail may have a stifling effect on technological progress
and evolution of commercial practice. The architect of U.C.C. 9, Gilmore,
highlighted the need to guard against excessive detail in the U.C.C.: “[I]t is
a matter of vital importance that the Code as a whole be kept in terms of such
generality as to allow an easy and unstrained application of its provisions to
new patterns of business behavior.”55 However, over the decades ensuing the
adoption of the original U.C.C., the desire of practicing lawyers for detailed,
precise, and rigid rules has overtaken.56 Throughout its revisions, the U.C.C.
shifted more toward a type of drafting technique that suits the needs of
practicing lawyers, following the models of the federal regulatory statutes of
the New Deal period.57 Detailed rules may be over and under-inclusive, thus
influencing behavior imperfectly.58 Though they foster certainty and
uniformity, detailed rules may not be nimble enough to respond to
technological advances, especially when parties may not modify their
effect.59 Overall, the U.C.C. combines vague principled rules of U.C.C. 2, on
one side of the spectrum, and detailed provisions of U.C.C. 9, on the other
side.60

55

Grant Gilmore, supra note 46, at 1355 (detailing rules that stamp out fraudulent behavior become
quickly cumbersome and clog legitimate activities); see, e.g., Grant Gilmore, Law, Logic and Experience,
3 HOW. L.J. 26, 39 (1957) [hereinafter Law]; Douglas G. Baird, Commercial Norms and the Fine Art of
the Small Con, 98 MICH. L. REV. 2716, 2717 (2000) (“Grant Gilmore was sent to visit a New York broker
to find out how a particular transaction was carried out on the floor of the New York Stock Exchange.
One of the partners explained to him in great detail how it was done; then, since he had not witnessed the
transaction personally during the previous three months, he called in one of his juniors and asked him to
describe, without prompting, how the same transaction was carried out. His description was quite different
from that of his superior . . . This simplified procedure had proved to be more satisfactory than the old
one and so it had been adopted as part of the regular practice. The intended moral of this story is that
many areas of business practice change so rapidly that research into what happens, however rigorous and
expensive, could be useless or worse”); TWINNING, KARL LLEWELLYN, supra note 49, at 318.
56
TWINNING, KARL LLEWELLYN, supra note 49, at 298. This drafting technique was justified for the
rules of UCC 4A governing high-value wire transfers. See Hyung J. Ahn, Note Article 4A of the Uniform
Commercial Code: Dangers of Departing from a Rule of Exclusivity, 85 VA. L. REV. 183, 190 (1999).
57
Gilmore, Legal Realism, supra note 47, at 1045–46. With respect to the last revision of U.C.C. 9,
the co-reporters noted that the rules have been drafted to preserve the accessibility of the legislative
framework to lawyers who are generally familiar with it. See also Steven L. Harris & Charles W. Mooney,
Jr., The Article 9 Study Committee Report: Strong Signals and Hard Choices, 29 IDAHO L. REV. 561, 565,
577 (1993) [hereinafter Harris & Mooney, Study Committee Report].
58
Schwartz & Scott, supra note 40, at 605. See Kaplow, supra note 41, at 565 (questioning the
argument that rules tend to be both over- and under-inclusive relative to standards); see also Louis
Kaplow, A Model of the Optimal Complexity of Legal Rules, 11 J.L ECON. & ORG. 150 (1993) (arguing
that complex rules can be tailored to acts more precisely, thereby allowing better control of behavior).
59
Certainty is paramount for high-value wire transfers subject to U.C.C. 4A that is comprehensive
and exclusive limiting the courts’ discretion to apply common law. See Ahn, supra note 56, at 183.
60
Charles W. Mooney, Jr., Modeling the Uniform Law “Process”: A Comment on Scott’s Rise and
Fall of Article 2, 62 LA. L. REV. 1081, 1090–91 (2002).
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Llewellyn’s and Gilmore’s approaches to crafting the text of the U.C.C.
have fostered technological innovation and improvements. U.C.C.principled rules could be molded to serve novel purposes supporting
development of business practices and technological advances.61 One
example of an effective molding tool is the official comments that
accompany sections of the U.C.C. These comments may be amended or
supplemented through commentaries issued by the Permanent Editorial
Board (“PEB”) that may resolve ambiguities in the text of the U.C.C.
Comments and commentaries are not enacted by a legislature but exert
enormous influence as aids of statutory interpretation.62 While an official
comment is crafted to primarily reflect the state of technology at the time of
adoption, it may also anticipate future technological advances. PEB
commentaries may be issued to signal whether and how the particular U.C.C.
provision applies in the context of a technological innovation or
improvement. The PEB Commentary 15 on Electronic Filing under Article
9, issued in 1996, stated that “the provisions of the U.C.C. be interpreted and
applied in a manner that is consistent with and furthers the utilization of
advances in technology and resultant changes in commercial practice.”63 Fast
evolution of technology that generates new products and practices may
complicate organic construction of the U.C.C. without changes in the
statutory text.64 There is a threshold when the molding of principled rules
61

See Gilmore, Legal Realism, supra note 47, at 1045–46. See Gedid, U.C.C. Methodology, supra
note 46, at 371. Often the purpose of the provision may be gleaned without actually lengthening the text.
See TWINNING, KARL LLEWELLYN, supra note 49, at 324. For the view that imprecise rules reflect
competing interest groups being involved in the drafting process, see Scott, The Uniformity Norm in
Commercial Law, supra note 12, at 155. See also Heath P. Tarbert, Rules for Principles and Principles
for Rules: Tools for Crafting Sound Financial Regulation, 10 HARV. BUS. L. REV. 1 (2020) (noting that
principle-based regulation enables regulators to react more quickly to technological evolution).
62
Sean Michael Hannaway, Jurisprudence and Judicial Treatment of the Comments to the Uniform
Commercial Code, 75 CORNELL L. REV. 962 (1990).
63
PERMANENT EDITORIAL BOARD, COMMENTARY NO. 15 (ELECTRONIC FILING UNDER ARTICLE 9),
(Unif. L. Comm’n, Final Draft July 16, 1996). At the time of the issuance of Permanent Editorial Board
(PEB), Commentary 15, a standard (ANSI standard X12 154) for the electronic delivery of data in
financing statements to filing offices and their processing had been issued by the American National
Standards Institute. The Commentary recognized that data transmitted electronically to a filing office
constitutes filing under U.C.C. 9 and highlighted that the definition of “send” “illustrates the Code’s
policy of flexibility, a desire to enable commercial practices to utilize future technological
development . . . “, and thus no statutory change was necessitated to enable electronic filing. Id.
64
Over 5,000 cryptocurrencies and 340 exchanges currently exist. See Top Cryptocurrency Spot
Exchanges, COINMARKETCAP, https://coinmarketcap.com/rankings/exchanges/ [https://perma.cc/TU6LFTX9]. In May 2020, the stablecoin supply surged by 70%, but their total value remains relatively
negligible at $10 billion. See Zack Voell, Stablecoin Supply Breaks $10B as Traders Demand Dollars
Over Bitcoin, COINDESK (May 12, 2020) https://www.coindesk.com/stablecoin-supply-breaks-10b-astraders-demand-dollars-overbitcoin?utm_source=newsletters&utm_medium=firstmover&utm_campaign=&clid=00Q1I00000MRjy
EUAT [https://perma.cc/G74D-V9PJ].
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loses its rationale, and the exercise becomes an illogical effort in fashioning
legal fictions.65 This becomes particularly evident as the society grows
increasingly more complex.
How do the aims of simplicity, clarity, modernization, continued
expansion of commercial practice and uniformity of commercial law
correspond to technological advances? Simplicity and clarity are
inconsistent with a high level of vagueness, generality and technicality.66
Vagueness of principled rules facilitates the adaptation of law to
technological advances but cuts across legal certainty and uniformity of
commercial law that is made by the courts.67 Technological innovation and
improvements may be such that any molding of the principled rules proves
to be futile to provide legal certainty. Though bright-line rules provide a high
degree of certainty for those transactions that neatly fit within their confines,
they are devoid of a mechanism to self-adapt to technological advances.
Keeping these overarching aims in mind, how should commercial law then
respond to the challenges posed by digital assets transacted in decentralized
and disintermediated systems?
III. ENABLING DECENTRALIZATION OF COMMERCIAL LAW
Decentralization and disintermediation of systems affects the processes,
relationships and assets for which commercial law has been designed. As the
systems become more decentralized, they put pressure on commercial law to
provide solutions supporting such decentralization. The trajectory toward
decentralization and disintermediation of systems necessitates a
decentralized law that adapts to evolving business practice and new
technologies. This trajectory is not straightforward, as many transactions and
relationships originate as decentralized and disintermediated, but gradually
central authorities and intermediaries re-integrate themselves into the
system. This Section examines decentralization of systems relevant to
commercial law and the role regulatory rules have played in that process.

65
Gilmore described the birth of a legal fiction as “the explanation of a result by patently absurd
reasoning based on analogy borrowed from the more or less distant past. . . .” Gilmore, Law, supra note
55, 37–38. For instance, the U.C.C. rules, set out in U.C.C. 1-201(b)(24) and 9-312(b)(3), for money rely
on bills and coins as physical representations of money, so their molding to fit digital assets would be
illogical.
66
See Schnader, supra note 26, at 239 (stating that unambiguous and clear language fosters
uniformity in that it cabins the courts from construing the same provision differently).
67
SCHWARTZ, supra note 39, at 1, 4–5 (who pointed out that the Code contains vague admonitions,
such as performing obligations in good faith, and proceeding in a commercially reasonable manner that
delegates the function of making commercial law to the courts).
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A. Decentralization and Disintermediation of Systems
Several facets of the society and economic relations have been
decentralized.68 The economic literature on decision-making architectures
draws a distinction between hierarchical (centralized) and polyarchical
(decentralized) decision architectures.69 The entire economy may be directly
planned or operate in a decentralized fashion. An advantage of the latter is
that it fosters competition.70 Decentralized polyarchies may enable more bad
projects, but overall support more innovative solutions.71
Decentralized architectures entail some degree of delegation of the rulemaking authority to private actors. This delegation provides an inducement
to the parties to agree on a set of rules that create a market.72 The optimal
degree of delegation depends on the relative competence of the government
and the private actor, access to the relevant information, expertise,
incentives, and the risk of generating negative externalities.73 Cooter argued
that increased decentralization of information and the growing complexity
of economies is concomitant with more delegation and decentralized law.74
Decentralization of law is not a new phenomenon, nor is it limited to
commercial transactions.75

68
Decentralization affects the nature and quality of governance, national wealth, economic
development, as well as citizen well-being. See ORGANIZATION FOR ECONOMIC CO-OPERATION AND
DEVELOPMENT, MAKING DECENTRALISATION WORK, A HANDBOOK FOR POLICY-MAKERS 3 (2019).
Technology reduced search and other transactions costs for businesses and individuals alike, such as
through the services provided by Airbnb. See Kathryn Judge, The Future of Direct Finance: The
Diverging Paths of Peer-to-Peer Lending and Kickstarter, 50 WAKE FOREST L. REV. 603 (2015).
69
For a summary of that literature, see Tim Wu, Intellectual Property, Innovation, and Decentralized
Decisions, 92 VA. L. REV. 123, 126 (2006).
70
See Cooter, Decentralized Law for a Complex Economy, supra note 18, at 443 (also noting that
the use of the existing knowledge determines which of the two systems is more efficient).
71
Wu, supra note 69, at 127.
72
Robert D. Cooter, Structural Adjudication and the New Law Merchant: A Model of Decentralized
Law, 14 INT’L REV. L. & ECON. 215 (1994).
73
Oren Bar-Gill & Cass Sunstein, Regulation as Delegation, 7 J. LEG. ANAL. 1, 25 (2015).
74
Id. at 26. Cooter, supra note 72 at 215, 216 (1994).
75
Decentralization has been studied in different contexts, including in the literature on legal
centralization. See, e.g., R. H. Coase, The Problem of Social Cost, 3 J.L. & ECON. 1, 15 (1960)
(envisioning the state as the exclusive creator of entitlements). See also Robert C. Ellickson, The Case
for Coase and Against “Coaseanism”, 99 YALE L.J. 611, 627 (1989); Henry E. Smith, Custom in
American Property Law: A Vanishing Act, 48 TEX. INT’L L.J. 507, 520 (2013) (identifying custom as a
threat to legal centralization); Henry E. Smith, Community and Custom in Property, 10 THEOR. INQ. L.
5, 7 (2009) (for a summary of the debates on the role of custom in legal theory, and the critique by legal
centralists); Bertrand Crettez et al., Legal Centralization: A Tocqavillian View, 47 J. LEGAL STUD. 295,
296 (2018) (identifying effects, such as negative externalities with respect to undermining uniformity).

255

NORTHWESTERN JOURNAL OF TECHNOLOGY AND INTELLECTUAL PROPERTY

Finance, and particularly its distribution and management, is one
important segment of the society affected by decentralization.76 In this
context, the Financial Stability Board (FSB) identified three forms of
decentralization: i) decentralization of decision-making where instead of a
centralized entity a decision about a financial transaction is made by the
users; ii) decentralization of risk-taking resulting in the diffusion of credit,
liquidity, and other risks of participants; and iii) decentralization of record
keeping where the data is no longer centrally stored.77 Technological
innovations and improvements may swing the pendulum in both ways in
these three forms of decentralization. For example, the U.C.C. 9 filing
systems initially reflected the decentralized architecture where each State
operated multiple offices in the counties to enable access because financing
statements and searches were paper-based.78 Later, technology enabled
centralization of files in a single State-wide record. In the mid-90s, proposals
emerged to decentralize the U.C.C. filing structure with a complementary
regime of registered agents.79 Today, proposals are formulated reflecting the
benefits of returning to decentralized filing systems enabled by distributed
ledger technologies.80
Decentralization may be accompanied by disintermediation, including
in finance.81 A disintermediated financial system is one where services are
not provided by banks and broker-dealers.82 Several forms of decentralized
76
Decentralization may also be examined from the perspective of the spatial structure of the
providers of finance and the impact of this spatiality on access to finance in the peripheries. See Britta
Klagge & Ron Martin, Decentralized versus Centralized Financial Systems: Is There a Case for Local
Capital Markets?, 5 J. ECON. GEOGR. 387, 388 (2005).
77
FINANCIAL STABILITY BOARD, DECENTRALISED FINANCIAL TECHNOLOGIES, REPORT ON
FINANCIAL STABILITY, REGULATORY AND GOVERNANCE IMPLICATIONS, 7–8 (2019). FSB noted that
“technologies that underlie decentralised financial services need not, themselves, be decentralised” and
also that “[a]pplications displaying all three forms of decentralisation – that is, full decentralisation of
decision-making, risk-taking and record-keeping – seem unlikely to achieve an economically significant
scale in the near term.” On centralization and decentralization as an attribute of electronic information
communication and storage technology, see Mooney, Property, Credit, and Regulation Meet Information
Technology, supra note 11, at 131, 133.
78
Peter F. Coogan, Public Notice under the Uniform Commercial Code and Other Recent Chattel
Security Laws, including “Notice Filing”, 47 IOWA L. REV. 289, 330 (1961).
79
Harris & Mooney, Negotiability, Electronic Commercial Practices, supra note 21, at 846.
80
See Mooney, Fintech and Secured Transactions, supra note 21, at 1, 9; and Harris & Mooney,
Negotiability, Electronic Commercial Practices supra note 21, at 842 (proposed in an earlier article a
system where a central U.C.C. filing system will remain intact, but the debtor could designate a “local”
registered agent that will keep a record of designated filings).
81
Alan D. Morrison, Credit Derivatives, Disintermediation, and Investment Decisions, 78 J. BUS.
621 (for the impact of credit derivatives on disintermediation); Chris Brummer, Disruptive Technology
and Securities Regulation, 84 FORDHAM L. REV. 977, 1020 (2015) (on the impact of disintermediation
cause by financial innovation on public companies).
82
XAVIER VIVES, COMPETITION AND STABILITY IN BANKING: THE ROLE OF REGULATION AND
COMPETITION POLICY 35 (1st ed. 2016).
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and disintermediated finance emerged in the past, including crowdfunding
and peer-to-peer finance.83 Today, decentralized finance (DeFi) solutions,
run on distributed ledgers, combine decentralization and disintermediation
to create new finance processes and products.84 DeFi platforms are opensource and carry out all lending processes without any centralized authorities
or intermediaries, typically in an automated fashion through smart
contracts.85 One such DeFi platform is MakerDAO that operates on the
Ethereum blockchain.86 Its vaults that hold digital assets are not managed by
a custodian but by smart contracts that continuously monitor the
collateralization ratio of the account, with oracles feeding the exchange rates
to the smart contract.87 In case a pre-determined event occurs, the smart
contract automatically conducts a liquidation auction.88 Accordingly, the
delivery of “collateral” to a party that is not a financial institution, the
valuation and management of that collateral as well as its liquidation upon
default are disintermediated and automated.
As with decentralization of systems and processes, technology may tip
the balance in either direction with respect to more or less intermediation.89
83
Robert C. Hockett & Saule T. Omarova, The Finance Franchise, 102 CORNELL L. REV. 1143,
1201 (2017).
84
DeFi also includes decentralized exchanges, credit and insurance protocols, derivatives, payment
channels, stablecoins, and assets managed by smart contracts. See Sergey Golubev, Everything That They
Didn’t Tell You About The Potential of Decentralized Finance or DeFi, HACKERNOON.COM (June 28,
2020) https://hackernoon.com/everything-that-they-didnt-tell-you-about-the-potential-of-decentralizedfinance-or-defi-tl493ynr [https://perma.cc/A7T8-V2ZT]. DeFi lending protocols include MakerDAO,
Compound, Aave, and Nuo Network. See Leeor Shimron, Exploding Past $10 Billion, Interest Income
And Lending Are Bitcoin’s First Killer Apps, FORBES (May 26, 2020), https://www.forbes.com
/sites/leeorshimron/2020/05/26/exploding-past-10b-interest-income-and-lending-are-bitcoins-first-killer
-apps/#2795b0183320 [https://perma.cc/37GZ-GYW5].
85
However, DeFi protocols are complex, serving primarily margin traders. For a discussion of DeFi
structures, functions and some regulatory approaches, see Zetzsche et al., supra note 2. Loans are highly
overcollateralized, and automatically liquidated upon default. See Lizaveta Kodush, USDT vs USDC:
Which Can Earn You A Better ROI?, HACKERNOON.COM (May 26, 2020), https://hackernoon.com/usdtvs-usdc-which-can-earn-you-a-better-roi-cm7z3z5g?utm_source=newsletters&utm_medium=firstmover
&utm_campaign=&clid=00Q1I00000MRjyEUAT [https://perma.cc/YV5B-EUWE].
86
The Maker Protocol: MakerDAO’s Multi-Collateral Dai (MCD) System, MAKERDAO.COM, 1
https://makerdao.com/whitepaper/White%20Paper%20-The%20Maker%20Protocol_%20MakerDAO%
E2%80%99s%20Multi-Collateral%20Dai%20(MCD)%20System-FINAL-%20021720.pdf.
87
LTB!: How MakerDAO’s Stablecoin Survived the Crash, Smart Contract Bugs and Full
Decentralization, COINDESK, https://podcasts.apple.com/us/podcast/coindesk-podcast-network/id1414
384043?i=1000469869089 [https://perma.cc/5YCB-X4F4].
88
If the collateralization ratio represented by the value of Ether supporting the Dai falls below 150%,
a liquidation auction is triggered. The Maker Protocol: MakerDAO’s Multi-Collateral Dai (MCD)
System, supra note 86, at 8. See also LTB!: How MakerDAO’s Stablecoin Survived the Crash, Smart
Contract Bugs and Full Decentralization, supra note 87; Antonio Juliano, Decentralized Lending: An
Overview, MEDIUM.COM (May 21, 2019), https://medium.com/dydxderivatives/decentralized-lendingan-overview-1e00fdc2d3ee [https://perma.cc/SZ85-39GU].
89
See Tom C. W. Lin, Infinite Financial Intermediation, 50 WAKE FOREST L. REV. 643, 644 (2015).
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While digital assets such as Bitcoin were designed to circulate within
decentralized and disintermediated systems, gradually, holders started using
intermediaries to manage their portfolio of Bitcoins and other virtual
currencies. Many arrangements require customers to manage their private
keys that enable access to digital assets, which they may entrust to
custodians.90 The need for such custodial services triggered the process of
reintegrating digital assets into an existing finance franchise.91 But, this type
of intermediation generates new risks, including the lack of protection
equivalent to that enjoyed by holders of bank and securities accounts in
insolvency of the intermediary.92
Central authorities and intermediaries have already assumed various
roles fostering the growth of markets for digital assets.93 These roles may not
be effectively replicated in fully decentralized or disintermediated systems.94
More gravitation toward centralization and intermediation may also be
expected in the future. For instance, central bank digital currencies (CBDC)
designs contemplate a central bank to issue the virtual currency and even
maintain a record of all transactions.95 While the central bank is expected to
90

Anna Baydakova, Crypto Exchange Offers Credit Lines so Institutions Can Trade Now, Pay Later,
COINDESK (April 27, 2020), https://www.coindesk.com/crypto-exchange-offers-credit-lines-soinstitutions-can-trade-now-pay-later [https://perma.cc/EZ6D-LS3V].
91
Hockett & Omarova, supra note 83, at 1202; Judge, supra note 68, at 603, 604.
92
The Uniform Regulation of Virtual-Currency Business Act (URVCBA) is one measure to address
that risk. See infra note 153.
93
Third parties may provide the software in which the digital asset is held, such as eVaults for
electronic promissory notes. See MARGO H.K. TANK & R. DAVID WHITAKER, ENABLED BY LENDERS,
EMBRACED BY BORROWERS, ENFORCED BY THE COURTS: WHAT YOU NEED TO KNOW ABOUT ENOTES,
6 (2018) https://www.theice.com/publicdocs/eNote_White_Paper.pdf [https://perma.cc/9A5Y-ATN5].
Stablecoins, the value of which is underpinned by assets held in some reserve fund, presuppose the
existence of an intermediary that manages the assets in the fund. See THE BOARD OF THE INTERNATIONAL
ORGANIZATION OF SECURITIES COMMISSIONS, GLOBAL STABLECOIN INITIATIVES, 10 (2020),
https://www.iosco.org/library/pubdocs/pdf/IOSCOPD650.pdf [https://perma.cc/9R6Z-DBQ9]. In the
OCC, Interpretive Letter No. 1170 (July 22, 2020) authorized national banks to provide custody of virtual
currencies, as long as they effectively manage the associated risks and do so in compliance with applicable
law.
94
See Benjamin Geva, Cryptocurrencies and the Evolution of Banking, Money, and Payments, in
CRYPTOASSETS: LEGAL, REGULATORY, AND MONETARY PERSPECTIVES 11, 37 (Chris Brummer ed.,
2019); Alexander Lipton, Toward a Stable Tokenized Medium of Exchange, in CRYPTOASSETS: LEGAL,
REGULATORY, AND MONETARY PERSPECTIVES 89, 101 (Chris Brummer ed., 2019) (describing the role
of banks in maintaining collateral supporting stablecoins). See generally Mooney, supra note 2
(describing the role of securities intermediaries).
95
This would ensure that the central bank remains liable on the claim of the account holder. See
WEF, supra note 2, at 9. The central bank would not necessarily know the identity of the holder who
would be recognized as entitled to the CBDC in that account on the books of the intermediary. See BANK
OF ENGLAND, CENTRAL BANK DIGITAL CURRENCY: OPPORTUNITIES, CHALLENGES AND DESIGN, Section
4.6 (2020), https://www.bankofengland.co.uk/paper/2020/central-bank-digital-currency-opportunitieschallenges-and-design-discussion-paper [https://perma.cc/VZY2-F8UG] (select “CBDC Discussion
Paper”).
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retain control of the issuance of CBDC, it is more likely to delegate some
functions, especially wallet or account maintenance, to a network of financial
intermediaries.96
Decentralized and disintermediated systems operate under bespoke sets
of rules. Their operations, and especially the rights and duties of the
participants are affected by the existing statutory framework that might not
have been crafted with such a system design in mind. Establishing and
operating decentralized and disintermediated systems in an increasingly
complex society thus necessitates an assessment of whether the existing
statutory framework is capable of supporting innovation and improvements
occurring within these systems.
B. Decentralization of U.C.C.
The trajectory toward decentralized and disintermediated systems
invites an analysis whether commercial law should be decentralized, and, if
so, what form it should take.97 This sub-section considers the various forms
of decentralization that have been engrafted into the U.C.C. enabling systems
and participants in markets to supplement or modify the statutory text.
Decentralization is present in several forms: i) where parties may depart from
the entire Article of the U.C.C. (“magnified party autonomy”); ii) where a
standard has been provided to guide the developers of the system to enable
the parties to satisfy the requirements of the standard (“technology
standards”); and iii) where the provision defers to a community to develop
an appropriate set of rules to govern the transactions within the system, and
even bind non-participants (“system rules”). The three forms of
decentralized legislative solutions enable organic adaptation of the U.C.C. to
technological advances and provide the background for the construction of
commercial law for digital assets.
In facilitating tailor-made and transaction-specific solutions,
decentralization of commercial law may seem at odds with the aim of the
U.C.C. to foster uniformity. This is not the case. The system rules issued by
clearing corporations make the law uniform because of a small number of
these systems in which a vast majority of significant market players
participate. Similarly, the technology standards enable the creation of
nationwide systems for the entire industries, such as electronic chattel paper.
The magnified party autonomy enables market participants to decide to apply
96
See BANK OF ENGLAND, supra note 95. (Lower-tier intermediaries would handle any interactions
of the end-users with the CBDC who would not be in direct contact with the central bank).
97
See e.g., Cooter, supra note 18, at 141, 148 (advocating bottoms-up customs in lieu of top-down
regulation of business in complex economies); id. at 443, 444; Cooter, supra note 72, at 215–16, (arguing
that centralized law is not even plausible for a technologically advanced society).
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the U.C.C. to their relationship or opt out of it where internationally
recognized rules, customs or practices, such as for letters of credit, exist. The
U.C.C. thus supports modernization through decentralization while
preserving the overall uniformity of commercial law.
Several Articles of the U.C.C. connect with the regulatory rules that
govern assets, rights and duties of parties.98 The types of the regulatory rules
vary, from capital requirements based on credit risk with respect to letters of
credit,99 to the licensing of warehouse operators,100 and the duties of securities
intermediaries to maintain their customers’ assets.101 This connection
becomes more pronounced with the higher degree of decentralization that
the U.C.C. enables, raising the question how it should be factored in when
designing decentralized commercial law for digital assets.
1. Magnified party autonomy
Party autonomy, or freedom of contract, has been one of the core
underlying principles of the U.C.C.102 In many areas, the U.C.C. drafters set
out default rules that the parties may modify or contract out of.103 The origin
of party autonomy in the U.C.C. was mired in controversy where Llewellyn
advocated for an approach where only selected provisions, called rules of
construction, could be modifiable by the parties. In his view, “unbridled

98
See Official Comment 3 to U.C.C. § 7-104 which provides that U.C.C. 7 supplements the
regulatory state law governing bailees. The U.C.C. does not deal with consumer regulatory legislation,
nor does it affect social regulation of warehousemen, railroads, banks, secured lenders and the like. See
Mentschikoff, supra note 51, at 167; American Bar Association, A Commercial Lawyer’s Take on the
Electronic Purse: An Analysis of Commercial Law Issues Associated with Stored-Value Cards and
Electronic Money, 52 BUS. LAW. 653, 655 (1997); Jess Cheng, How to Build a Stablecoin: Certainty,
Finality, and Stability Through Commercial Law Principles, 17 BERKELEY BUS. L.J. 320, 330 (2020).
99
Several regulations issued by the Federal Reserve Board and the Comptroller of the Currency
determine “how letters of credit are to be treated for calculating asset risk and loan limitations.” U.C.C.
§ 5-101 Official Comment (AM. L. INST. & UNIF. L. COMM’N 1995).
100
U.C.C. § 7 is subject to any regulatory statute. U.C.C. § 7 “does not modify or repeal any law
prescribing the form or contents of a document of title or the services or facilities to be afforded by a
bailee, or otherwise regulating a bailee’s businesses in respects not specifically treated in this article.”
U.C.C. § 7-103(b) (AM. L. INST. & UNIF. L. COMM’N 2003).
101
U.C.C. § 8-504 (AM. L. INST. & UNIF. L. COMM’N).
102
Kripke, supra note 33, at 321, 331; see also U.C.C. § 1-302(a) (AM. L. INST. & UNIF. L. COMM’N).
For a debate about the tensions between “contractualists” who understand commercial policies as a series
of contracts and “regulators” who are more sympathetic to mandatory rules in the context of the
Bankruptcy Code, see Jay Lawrence Westbrook, Commercial Law and the Public Interest, 4 PENN ST.
J.L. & INT’L AFF. 445, 449 (2015).
103
See Cass R. Sunstein, Deciding by Default, 162 U. PA. L. REV. 1, 5–6 (2013). Notably, U.C.C.
§ 4A is hostile toward party autonomy. James Steven Rogers, Unification of Payments Law and the
Problem of Insolvency Risk in Payment Systems, 83 CHI.-KENT L. REV. 689, 704 (2008); see also James
Steven Rogers, The Basic Principle of Loss Allocation for Unauthorized Checks, 39 WAKE FOREST L.
REV. 453, 479–84 (2004).
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freedom of contract was . . . equivalent of commercial chaos.”104 Llewellyn’s
stance seemingly put more emphasis on uniformity at the expense of
modernization, but the structure of rules he advocated for were supportive of
modernization.105 Over the years, party autonomy underpinned an increasing
number of provisions, and is no longer limited to modification of rules
governing contractual rights and duties of the two parties to a transaction.
Magnified party autonomy allows parties to make choices beyond
excluding or altering the effect of a particular provision. First, parties may
apply or dis-apply the entire U.C.C. Article or its segment. For instance,
securities intermediaries may agree to credit an asset to a securities account
as a result of which the provisions of U.C.C. 8 governing indirectly-held
securities become applicable.106 U.C.C. 5-116 is the example of an opt-out in
that it permits parties to agree in a letter of credit or other undertaking to
govern the liability of the issuer, nominated person, or adviser by any rules
of custom or practice, such as the globally-recognized Uniform Customs and
Practice for Documentary Credits (UCP). Exercising this option thus
effectively dis-applies the entire Article of the U.C.C. with respect to that
aspect of the transaction.107 Second, parties may make choices that bind third
parties. Parties to an agreement that forms a bank account relationship may
select a particular jurisdiction of the bank that maintains the deposit account.
The law of that jurisdiction will govern the perfection and priority of a
security interest.108
Notably at least one of the parties to these types of transactions where
U.C.C. permits a full opt-out of U.C.C. 5, an election to apply U.C.C. 8, or a
choice of a law governing the perfection and priority of a security interest
pursuant to U.C.C. 9 must be regulated. Magnified party autonomy does not
cut across the objective to achieve uniformity of commercial law. It actually
enables the application of a uniform commercial law to a larger set of
transactions, when the parties opt into U.C.C. 8, or a uniform set of practices
recognized globally.
104
Daniel A. Gecker & Kevin R. Huennekens, Waiving Goodbye to the UCC: A Proposal to Restrict
the Continuing Erosion of Rights Under an Imperfect Code, 28 LOY. L.A. L. REV. 175, 184 (1994).
105
See generally Gedid, supra note 46.
106
See Jeanne L. Schroeder, Bitcoin and the Uniform Commercial Code, 24 U. MIAMI BUS. L. REV.
1, 65 (2016); see also Crocker, supra note 20, at 114.
107
Franck Chantayan, Choice of Law Under Revised Article 5 of the Uniform Commercial Code § 5-116, 14 ST. JOHN’S J. LEGAL COMMENT. 199, 206 (1999); see also Jeffrey S. Wood, Drafting Letters
of Credit: Basic Issues under Article 5 of the Uniform Commercial Code, UCP 600, and ISP98, 125
BANKING L.J. 103, 107 (2008); See James E. Byrne, Contracting out of Revised UCC Article 5 (Letters
of Credit), 40 LOY. L.A. L. REV. 297, 310 (2006) (stating that “the policy of Revised section 5-116 favors
complete freedom in the choice of a law and forum. . . .”). But see Official Comment 3 to U.C.C. § 5-116
(AM. L. INST. & UNIF. L. COMM’N).
108
See U.C.C. § 9-304 (AM. L. INST. & UNIF. L. COMM’N).
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2. Technology standards
U.C.C. combines rules and standards.109 Rules may be mandatory or
subject to party autonomy, in either case prescribing a particular directive.
Standards induce parties to make certain choices and engage in conduct that
will be measured against a test espoused by the standard. An example is a
duty of the secured party to dispose of the collateral in a commercially
reasonable manner.110 Standards may not be waived or their effect modified,
for instance, where the parties seek to establish that a particular procedure
constitutes control for the purposes of perfecting a security interest.111 The
dividing line between rules and standards is not neatly delineated, and the
two often converge.112 Standards and rules often rely on one another such as
where the particulars of a standard are filled in with a context-specific rule.113
Selecting a rule or standard to govern a particular issue or a set of issues
determines who makes choices in a complex society.114
Standards facilitate decentralization of commercial law in that they
enable the market to develop solutions that meet the test enshrined in the
standard. U.C.C. includes pervasive standards, such as commercial
reasonableness, due care, and good faith.115 It also provides for standards
addressing particular situations where the systems establish the steps for a
person to acquire control over an electronic document of title. These types
of situation-specific standards that enable technological solutions to develop
do not suffer from the criticism that the U.C.C. adopts standards under the
pressure of lobbying groups.116 The U.C.C. technology standards address the
challenges posed by technological innovations and improvements enabling
participants to devise appropriate solutions that compete with one another.
Standards transfer the law-making authority to the rule applier who may
be a regulatory or enforcement agency, a court, or participants in a market.
They are appropriate particularly when the appliers are numerous, diverse,

109
Standards indicate the circumstances relevant to a decision, while a rule eliminates one or more
of those circumstances. Their degree of precision is different. See Isaac Ehrlich & Richard A. Posner, An
Economic Analysis of Legal Rulemaking, 3 J. LEGAL STUD. 257, 258 (1974).
110
U.C.C. §§ 9-603, 9-627 (AM. L. INST. & UNIF. L. COMM’N).
111
U.C.C. §§ 9-602(7), 9-314 (AM. L. INST. & UNIF. L. COMM’N).
112
Schauer, supra note 42, at 808; Frederick Schauer, The Convergence of Rules and Standards,
2003 N.Z. L. REV. 303, 305 (2003); see also Sunstein, supra note 42, at 965.
113
See, e.g., U.C.C. § 9-627(b) (AM. L. INST. & UNIF. L. COMM’N) (establishing when conduct is
commercially reasonable); Robert W. Gordon, Hayek and Cooter on Custom and Reason, 23 SW. U. L.
REV. 453, 456 (1994).
114
Schauer, supra note 112, at 310.
115
See, e.g., U.C.C. § 1-304 (AM. L. INST. & UNIF. L. COMM’N).
116
See Alan Schwartz, The Still Questionable Role of Private Legislatures, 62 LA. L. REV. 1147,
1147 (2002); Scott, The Uniformity Norm in Commercial Law, supra note 12, at 155.
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and difficult for the rule-maker to control.117 Mooney explained that the
approaches that underlie the control provisions of U.C.C. Article 9 “instruct
the market as to the results that must be achieved but leave to the market the
methods for achievement.”118 Specifically, U.C.C. 7-106(a) enables the
system to be designed to determine who has control over an electronic
document of title. It states the following: “A person has control of an
electronic document of title if a system employed for evidencing the transfer
of interests in the electronic document reliably establishes that person as the
person to which the electronic document was issued or transferred.” Official
Comment 3 expressly confirms that this section “leaves to the market place
the development of sufficient technologies . . . that will meet the test.” It is
thus the design of a system governed by a particular set of rules, presumably
issued by the system operator, which determines whether the test of reliably
identifying the person as a holder has been met. U.C.C. 7 did not go as far as
enabling systems to issue their own “system rules” to govern the issuance
and transfers of electronic document of title because “the structure and
operation of those systems was emerging and was not well defined.”119
Furthermore, the U.C.C. 7 control standard covers different industries—
warehousing and transportation—within which systems develop
differently.120 It covers records issued by bailees, such as warehouse receipts
but also records communicated to bailees, such as delivery orders.
Technological standards delegate a power to the system to design a
solution that determines whether a person has acquired rights effective
against third parties. These systems play a critical role in the perfection of
security interests. The U.C.C. 9 standard of “seriously misleading” is one
such example.121 If a financing statement filed to perfect a security interest
does not identify the debtor’s name correctly, nonetheless it may be effective
if it is retrieved in a search using the filing office’s standard search logic.122
For instance, if the debtor’s correct name is John Smith, but the filer has
entered Jon Smith, the financing statement will be effective if a search
117

Schwartz & Scott, supra note 40, at 606.
See Mooney, Fintech and Secured Transactions, supra note 21, at 9; see also Mooney, Property,
Credit, and Regulation Meet Information Technology, supra note 11, at 145 (In his earlier article, Mooney
suggested that statutory law should omit the details of recording interests that should be addressed in an
easily-adjustable administrative regulation).
119
Official Comment 5.
120
In the 1990s, the United States Department of Agriculture (USDA) launched a program, through
the Farm Service Agency, for cotton electronic warehouse receipts that was only gradually extended to
other commodities. See U.S. Warehouse Act (USWA), 7 U.S.C. §§ 869.1-869.404.
121
U.C.C. § 9-506(c) (AM. L. INST. & UNIF. L. COMM’N).
122
Kenneth C. Kettering, Standard Search Logic Under Article 9 and the Florida Debacle, 66 U.
MIAMI L. REV. 907, 911–12 (2012) (stating that there is no need for an affirmative declaration by the
legislature or the filing office that a particular procedure constitutes the official search logic).
118
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conducted against John Smith retrieves a financing statement indexed under
Jon Smith. In that case, the financing statement is not seriously misleading.
The technology that the filing office uses to power its search logic thus
determines whether a security interest is perfected. The effectiveness of a
financing statement hinges on the availability of technology capable of
retrieving financing statements that contain minor errors and omissions and
the choice by the filing office as to the types of errors and omissions that will
be tolerable. The filing office should articulate those choices in its filing
office rules.123 Many filing offices have not published their rules, which
makes it complicated for an interested party to determine what constitutes an
official search logic.124 The technology standard should require a clear
articulation of the steps the parties need to take to satisfy the standard.
U.C.C. technological standards, particularly for control enable the
market to devise solutions for systems to transfer rights to assets, as well as
render those rights effective against third parties and establish priorities.
They foster competition among various technologies capable of meeting the
statutory test. These technology standards are implemented within a
regulated environment.125 Standards generally put more emphasis on
modernization rather than a high degree of uniformity. However, a high
degree of uniformity is maintained because the market for commercial
transactions governed by technology standards is State or nationwide, and
the providers of systems remain few.
3. System rules
System rules represent the highest form of decentralization that is
enabled by a statutory provision that permits a system to issue its own set of
rules. System rules may mirror the U.C.C., but also prescribe solutions that
override it. The U.C.C. defers to system rules that govern the operation of
systems for wire transfers and clearing of securities under U.C.C. 4A126 and
123

U.C.C. § 9-526 (AM. L. INST. & UNIF. L. COMM’N).
Arizona is one of those States that did not publish their filing office rules.
125
Providers of technological solutions to the issuers of electronic warehouse receipts may also need
to be subject to regulation or licensing, which is the case for electronic warehouse receipts. See USWA –
LICENSING AND PROVIDER AGREEMENTS (2018).
126
Official Comment 1 to U.C.C. § 4A-501 states that funds transfer system rules supplement and
fill gaps, but also override the provisions of U.C.C. § 4A. U.C.C. § 4A-501. Official Comment 3 to U.C.C.
§ 4A-105 explains: “The term includes a system such as CHIPS [Clearing House Interbank Payment
System] which provides for transmission of a payment order as well as settlement of the obligation of the
sender to pay the order. It also includes automated clearing houses, operated by a clearing house or other
association of banks, which process and transmit payment orders of banks to other banks. In addition, the
term includes organizations that provide only transmission services such as SWIFT [Society for
Worldwide International Financial Telecommunications]. The definition also includes the wire transfer
network and automated clearing houses of Federal Reserve Banks. Systems of the Federal Reserve Banks,
however, are treated differently from systems of other associations of banks. Funds transfer systems other
124
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U.C.C. 8.127 U.C.C. 4 also authorizes clearinghouses to issue rules that may
vary the statutory text, but not to the extent as those issued under U.C.C. 4A
and U.C.C. 8.128 The system rules enable adaptation of U.C.C. to rapid and
unforeseen developments.129 The technology that the system runs on is not
material to its eligibility to issue system rules. Whether the technology is
used to settle transactions or transmit information to effectuate transfers
likewise plays no role.130 Considerations of enabling seamless adaptation of
the legal framework to developments, including in the form of technological
innovation and improvements, as well as providing certainty play a
paramount role when the U.C.C. defers to system rules.
System rules are more far-reaching than any type of party autonomy
and standards.131 They may alter the rights and obligations of the participants
even where the U.C.C. would not allow the two parties to vary the effect of
a provision as between them.132 They may also bind persons who do not
directly participate in the relevant system.133 Furthermore, the system may
choose its own law to govern transactions and the resulting rights and
obligations of the parties even where only a segment of the transfer is
completed through the system.134 For instance, the law chosen by a system
than systems of the Federal Reserve Banks are treated in Article 4A as a means of communication of
payment orders between participating banks. Section 4A-206. The Comment to that section and the
Comment to Section 4A-107 explain how Federal Reserve Banks function under Article 4A. Funds
transfer systems are also able to promulgate rules binding on participating banks that, under Section 4A501, may supplement or in some cases may even override provisions of Article 4A.” U.C.C. § 4-105 (AM.
L. INST. & UNIF. L. COMM’N).
127
Official Comment 1 to U.C.C. § 8-111 explains that “[i]t is desirable that the rules of Article 8 be
adaptable both to ensure that commercial law can conform to changing practices and to ensure that
commercial law does not operate as an obstacle to developments in securities practice.” U.C.C. § 8-111
(AM. L. INST. & UNIF. L. COMM’N).
128
U.C.C. § 4-103 (AM. L. INST. & UNIF. L. COMM’N). Official Comment 3 to U.C.C. § 4-103
explains that “[t]here is, of course, no intention to authorize a local clearinghouse to overwrite the basic
law generally[.]”
129
U.C.C. § 8-111 (AM. L. INST. & UNIF. L. COMM’N). Statutory rules of general application would
not be capable to provide certainty for the operation of systems, such as those for the clearance and
settlement of securities.
130
See Jessie Cheng and Benjamin Geva, Understanding Block Chain and Distributed Financial
Technology: New Rails for Payments and an Analysis of Article 4A of the UCC, BUS. L. TODAY 1, 3
(2016).
131
”[S]ome payment law is constructed almost completely out of system rules”. Joseph H. Sommer,
Commentary: Where Is The Economic Analysis of Payment Law?, 83 CHI.KENT L. REV. 751, 765 (2008);
Cheng, supra note 98, at 320, 327.
132
See U.C.C. § 4A-202(f) (AM. L. INST. & UNIF. L. COMM’N); U.C.C. § 4A-501 (AM. L. INST. &
UNIF. L. COMM’N).
133
That would be the case of system rules adopted by a clearing corporation pursuant to U.C.C. § 8111 or under U.C.C. § 4A-501 (AM. L. INST. & UNIF. L. COMM’N).
134
Mark Sneddon, The Effect of Uniform Commercial Code Article 4A on the Law of International
Credit Transfers, 29 LOY. L. A. L. REV. 1107, 1121 (1996).
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rule in which a New York bank participates may bind the Swiss originator
of a wire transfer and her Swiss bank if the New York bank acts as a
correspondent.135 This extension of the effect of system rules beyond the
relevant system is to ensure finality of transfers.
For both wire transfers and clearing of securities, the system rules may
be adopted only by regulated entities of critical importance to the society at
large.136 Furthermore, system rules may even need an approval of a
regulatory authority, such as the Securities Exchange Commission.137 System
rules not only enable modernization but achieve a high degree of uniformity
given the small number of the systems that issue them, and the fact that a
substantial number of financial institutions participate in those systems.
C. The Effect of Regulation on Decentralization of Commercial Law
This Section illustrates the connection between decentralization of
commercial law and regulation. The highest degree of decentralization in the
form of system rules corresponds to the highest form of regulation governing
the systems of systemic importance. A less pronounced form of
decentralization in the form of technology standards corresponds to
situations where the system is evolving and the relevant practices have not
stabilized. While the law does not contemplate that market participants must
be regulated, warehouses, carriers and those that finance chattel paper are
typically licensed to operate or regulated. Finally, the rules that allow parties
to make choices with respect to (dis)applying an Article of the U.C.C.
contemplate that at least one of them is regulated.
Regulatory rules may connect with the entire structure of a U.C.C.
article, or the connection may be more prominent in some specific
provisions.138 An example of the former are the system rules that may provide
for solutions different from U.C.C. but can be issued only by highly
regulated entities. With respect to some specific provisions, an example is
checking, savings, and other types of bank accounts that U.C.C. 9 treats as
deposit accounts only if they are maintained by a bank, defined as an

135

The system rules may be challenged by the participants themselves, which necessitates the need
for some commercial law rules. See American Bar Association, supra note 98, at 655.
136
”Clearing corporation” is defined in U.C.C. § 8-102(a)(5) to include clearing agencies registered
under the federal securities laws, federal reserve banks, and other persons that would require registration
as a clearing agency but are subject to an exemption. See Official Comment 5 to U.C.C. § 8-102 (AM. L.
INST. & UNIF. L. COMM’N) (specifying that the definition is limited to “entities that are subject to a
rigorous regulatory framework”). One of the principal consequences of registration as a clearing agency
under the federal securities laws is that the rules of the clearing agency become subject to oversight by
the federal Securities and Exchange Commission (SEC). Id.
137
Cheng, supra note 98, at 326.
138
U.C.C. § 9-105 Official Comment 3 (AM. L. INST. & UNIF. L. COMM’N 1994).
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organization engaged in the business of banking.139 This approach
acknowledges the role of banks and the various safety nets introduced at
different periods of time.140 Regulatory protections make deposit accounts
particularly safe, including when used as collateral. A similar dynamic may
be observed in the treatment of commodity contracts, defined as a contract
traded in a market designated pursuant to federal commodities laws.141 A
commodity contract may be held in a commodity account maintained by an
intermediary that is registered pursuant to federal commodities law or
provides services for a licensed board of trade. In other words, only those
commodity contracts that are regulated by the Commodity Futures Trading
Commission and held in commodity accounts by regulated intermediaries
are covered by the special (control) rules of U.C.C. 9 dealing with
commodity contracts.142
Some of the challenges for the development of regulatory rules
pertaining to digital assets are common with commercial law. For instance,
139

See U.C.C. § 9-102(a)(8) (AM. L. INST. & UNIF. L. COMM’N). This definition is drawn from the
definition of bank in U.C.C. Articles 4 and 4A but is not limited to commercial banks or domestic banks.
See U.C.C. § 4A-105 Official Comment 1 (AM. L. INST. & UNIF. L. COMM’N 1994).
140
Rights to funds held in deposit accounts are reinforced by various safety nets, including access to
the lender of last resort facilities, deposit guarantee scheme administered by the Federal Deposit Insurance
Corporation (FDIC), a special bankruptcy regime, and comprehensive prudential regulation and
supervision of banks. See BANK OF INTERNATIONAL SETTLEMENT, supra note 6. Compare with PayPal
that as of September 2019, for example, PayPal had over 277 million active user accounts that collectively
held over $24 billion dollars in idle customer funds. PayPal does not have a banking license, so that
“customer funds” are not protected by FDIC deposit insurance. See Dan Awrey, Bad Money, 106
CORNELL L. REV. 1 (2020). Regulation and insurance also protect holders of securities through
intermediaries. See Mooney, Property, Credit, and Regulation Meet Information Technology, supra note
11 at 138; James Steven Rogers, Negotiability, Property, and Identity, 12 CARDOZO L. REV. 471, 479
(1990).
141
U.C.C. § 9-102(a)(15) defines commodity contract as a contract “traded on or subject to the rules
of a board of trade that has been designated as a contract market for such a contract pursuant to federal
commodities laws. . . .” Commodity contracts and commodity accounts were included as a specific
category of assets that falls under the investment property type in the last revision of U.C.C. § 9. One of
the reasons was to provide clarity for the rights of commodity clearing organizations and futures
commission merchants when liquidating positions of their counterparties. See Official Comment 6 to
U.C.C. § 9-102 (AM. L. INST. & UNIF. L. COMM’N).
142
Official Comment 6 to U.C.C. § 9-102 (AM. L. INST. & UNIF. L. COMM’N). Commodity contracts
would also cover Bitcoin futures. The Chicago Board Options Exchange (CBOE) and the Chicago
Mercantile Exchange Group (CME Group) launched Bitcoin futures in December 2017. Selfcertification, a process where an exchange certifies to the CFTC that the proposed product complies with
the regulatory requirements, was used to launch Bitcoin futures. See Margaret Ryznar, The Future of
Bitcoin Futures, 56 HOUS. L. REV. 539, 540 (2019). The interest of investors in Bitcoin futures has
increased dramatically in 2019 as compared to the year before. Fidelity Digital Assets survey also found
that European institutions (45%) have a higher exposure to crypto compared to their American
counterparts (27%). See Paddy Baker, Number of Institutions Buying Crypto Futures Doubled in 2020:
Fidelity Report, COINDesk (June 9, 2020), https://www.coindesk.com/institutions-crypto-futuresdoubled-fidelity-report?utm_source=newsletters&utm_medium=cryptolongshort&utm_campaign=&
clid=00Q1I00000MRjyEUAT [https://perma.cc/4UEM-53QN].
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the inherent design of some digital assets may not be stable, and may
transform affecting the application of the relevant set of regulatory rules.143
A digital asset may also be designed at the outset with different features that
may trigger the application of various regulatory rules.144 At times, multiple
regulatory rules may be applicable depending on the nature of provided
services and activities.145 All of these questions are relevant under U.C.C.
that provides rules and standards specific to different types of assets, though
the U.C.C. makes answering those questions easier through distinguishing
the various types of asset and providing particular forms of control. For
instance, control over electronic documents of title may be achieved
differently than for investment property.146
The fact that the U.C.C. connects with the regulatory rules does not
mean that its function is to ensure the compliance with those rules. U.C.C.
provides protections to third parties irrespective of compliance with the
regulatory requirements of parties engaged in commercial transactions. A
warehouse receipt is valid whether or not the warehouse operator is lawfully
engaged in business or has complied with the applicable state regulations.147
Notably, there are many benefits to being subjected to some form of
regulatory rules, such as easier access to the services provided by financial
institutions.148 Predictable and tailor-made regulations benefit both providers
of the service and their customers.149
143
FSB, GLOBAL STABLECOIN, supra note 5, at 15 (on the effect of this transformation on the
perfection of a security interest).
144
See WBG, Regulatory Implications of Integrating Digital Assets and Distributed Ledgers in
Credit Ecosystems, supra note 4, at 14–15.
145
A stablecoin arrangement that guarantees redeemability at par and extends credit must obtain a
banking license from the ECB, and, if it also manages assets, it may qualify as an investment fund. See
Mitsutoshi Adachi et al., A Regulatory and Financial Stability Perspective on Global Stablecoins,
EUROPEAN CENTRAL BANK
(May
5,
2020),
https://www.ecb.europa.eu/pub/financialstability/macroprudential-bulletin/html/ecb.mpbu202005_1~3e9ac10eb1.en.html#toc1
[https://perma.cc/B5X4-TEQM].
146
U.C.C. § 7-106 (AM. L. INST. & UNIF. L. COMM’N); U.C.C. § 8-106 (AM. L. INST. & UNIF. L.
COMM’N).
147
Official Comment 2 to U.C.C. § 7-102 (AM. L. INST. & UNIF. L. COMM’N). See also U.C.C. § 7401(2) (AM. L. INST. & UNIF. L. COMM’N). Under U.C.C. § 8-102(a)(14)(ii) securities intermediary
includes any “person . . . that in the ordinary course of its business maintains securities accounts for others
and is acting in that capacity.”
148
Castellano and Dubovec, supra note 22, at 85 (noting that the lack of coordination between
regulatory and legal rules negatively affects the creation of credit); WBG, Secured Transactions Law and
Practice, supra note 4, at 25; FSB, GLOBAL STABLECOIN, supra note 5, at 16 (noting that the Basel
framework does not prescribe a specific prudential treatment for exposures to digital assets).
149
Several States adopted regulations applicable specifically to providers of virtual currency
services. Regulations of the Superintendent of Financial Services 23 NY ADC 200 regulates the conduct
of business involving virtual currency. See N.Y. COMP. CODES R. & REGS. tit. 23, § 200.1 (N.Y.C.R.R.).
Trustees of virtual currencies must be licensed as fiduciaries under the Banking Law and are regulated
accordingly. 23 N.Y.C.R.R. § 200.3(a). The New York State Department of Financial Services (DFS)
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Regulatory activity concerning digital assets and various types of
transactions therewith is accelerating. In the last six months of 2020, the
Office of the Comptroller of the Currency (OCC) issued three interpretive
letters concerning digital assets, particularly stablecoins and the use of
distributed ledger technologies.150 The letters enabled national banks to
custody cryptoassets, hold stablecoins for their customers, and operate nodes
on the blockchain.151 In its November 2021 letter, OCC clarified the authority
of banks to engage in transactions with cryptoassets.152
The Uniform Regulation of Virtual-Currency Business Act (URVCBA)
has been designed as a regulatory framework for services related to virtual
currency.153 Among other duties, it requires custodians to maintain an amount
of each type of virtual currency sufficient to satisfy all the entitlements of
their clients. Custodians do not acquire property rights to virtual currencies
of their clients as a result of which any claims of their creditors would not
extend to clients’ virtual currency.154 Service providers in this space, such as
exchanges and custodians of digital assets may voluntarily seek regulatory
approval as a pathway to making digital assets more easily accessible to

charters and regulates banks and trust companies under Article III of the Banking Law. Gemini Custody
and Coinbase Custody have become licensed custodians under the Banking Law requiring segregation of
customer assets, subject to the capital reserve requirements and compliance standards of a traditional
financial institution. See Crypto Custody, GEMINI, https://gemini.com/custody [https://perma.cc/QR62NKSV]; Crypto Asset Custody for Institutions, COINBASE CUSTODY, https://custody.coinbase.com/
[https://perma.cc/25CM-SBMV]. Digital currencies themselves need not be regulated. Rather, regulation
may focus on the business activities, such as exchange, transfer, and storage. See Fox & Green, supra
note 14, at 306.
150
OCC INTERPRETIVE LETTER NO. 1170 (July 22, 2020); OCC INTERPRETIVE LETTER NO. 1172
(Sep. 21, 2020); OCC INTERPRETIVE LETTER NO. 1174 (Jan. 4, 2021).
151
OCC INTERPRETIVE LETTER NO. 1174 (Jan. 4, 2021).
152
OCC INTERPRETIVE LETTER NO. 1179 (Nov. 18, 2021).
153
The regulatory framework was designed in a manner similar to the licensure and prudential
regulation that has already been imposed by the Uniform Money Services Act and by the 2015 Conference
of State Bank Supervisors’ Framework. The URVCBA would apply when the service or product relates
to virtual currency that qualifies for virtual-currency business activity that is not otherwise exempt. See
URVCBA, prefatory note (NAT’L CONF. COMM’N 2017); see also URVCBA § 103 Comment 1 (NAT’L
CONF. COMM’N 2017) (explaining that the purpose of this Act is not to regulate virtual currencies, but
persons. It is a supplementary form of regulation that does not apply to persons or activities already
covered by other regulations, such as banks and securities intermediaries). The protection of users
provided for in the URVCBA § 502 is reinforced in the Uniform Supplemental Commercial Law through
a regime that is based on U.C.C. 8-503 and 8-504. See UNIF. SUPPLEMENTAL COM. L. FOR THE URVCBA,
prefatory note (NAT’L CONF. COMM’N 2018).
154
URVCBA § 502 (NAT’L CONF. COMM’N 2017). Any shortfall caused by the failure to satisfy this
duty will be shared among the customers pro rata. However, the requirement to maintain the type and
amount of virtual currency presupposes that the virtual currency is fungible and interchangeable. That
may not be the case for all digital assets, such as newly minted Bitcoin that is valued more than that
already transferred several times. Id.
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various types of investors.155 These developments are relevant in assessing
the appropriate degree of decentralization of commercial law.
IV. COMMERCIAL LAW FOR DIGITAL ASSETS
Commercial law reacts to technological innovation and improvements
differently. What is attracting clamor for change today? Which decentralized
legislative solutions should be deployed and to which issues? With the
initiatives to review international and domestic commercial law frameworks,
from the perspective of emerging technologies under way, the
decentralization legislative solutions should be considered to implement the
policy approaches to various aspects.
The first task in assessing the need for a legislative solution is to
consider whether the law adequately supports the transaction. At the time of
adoption of the individual U.C.C. Articles, distributed ledger technologies,
blockchain, and digital assets did not feature in commercial transactions.
This does not mean that emergence of a new technology that spawns new
assets and relationships should automatically result in adding a new article
to the U.C.C. or a significant revision of several existing Articles.156 This is
particularly the case where the system powered by the new technology is
immature and the legal issues have not been sufficiently explored.157 Gilmore
observed that “[t]he draftsman . . . is supposed to be the recorder of
155
See WBG, Regulatory Implications of Integrating Digital Assets and Distributed Ledgers in
Credit Ecosystems, supra note 4, at 35; Robert Anzalone, Boston Security Token Exchange (BSTX)
Resubmits Rulebook to the SEC, FORBES, (May 13, 2020, 3:11 PM), https://www.forbes.com
/sites/robertanzalone/2020/05/13/boston-security-token-exchange-bstx-resubmits-rulebook-to-the-sec/
[https://perma.cc/VR96-2UH7]. Some have argued that only regulatorily-compliant digital assets are
viable tools aiding commercial transactions of the future. LIPTON, supra note 94, at 110. Some custodians,
such as Coinbase Custody and Gemini Custody are regulated fiduciaries, audited and subject to the capital
reserve requirements and compliance standards of traditional financial institutions. See Crypto Asset
Custody for Institutions, supra note 149; see also Crypto Custody, supra note 149. New York was the
first state to adopt prudential and licensing regulations specific to virtual currency activities. Hughes,
supra note 17, at 71. Custodians may also procure insurance policies on digital assets in their custody.
See Qualified Custody, BITGO, https://www.bitgo.com/services/custody [https://perma.cc/F7LLWMHU]. To facilitate due diligence and to enhance transparency, custodians generally provide each
client with a segregated blockchain address where the client, their auditors, and administrators can check
their balance at any time. See Crypto Asset Custody for Institutions, supra note 149; Crypto Custody,
supra note 149; Leigh Cuen, Coinbase Custody Doubles Down on DeFi Governance Options, COINDESK
(Sept. 14, 2021 3:29 AM), https://www.coindesk.com/coinbase-custody-double-downs-on-defigovernance-options [https://perma.cc/FHH8-VH6Q].
156
The menu of options includes adding a new Article to the U.C.C., revising or amending an
existing one, adjusting official comments, or doing nothing if the emerging commercial practice has not
stabilized and legal issues have not been fleshed out. A uniform regulation of the subject may also be
achieved through federal legislation and administrative rulemaking or through a restatement. See
Schwartz & Scott, supra note 40, at 597–98.
157
Rogers, supra note 103, at 691 (arguing that a payment system may still be in a state of flux that
the adoption of a statute might impair its organic evolution).
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established usage; he cannot be at his best when the subject matter . . .
persists in taking on new shapes and forms.”158 A number of projects to
develop a uniform law for specific types of commercial transactions have
been unsuccessful in the past. For instance, even though it was clear that
U.C.C. Articles 3 and 4 were technologically disconnected from practice, the
project to develop the Uniform Payments Code was plagued by various
challenges that eventually led to its demise.159
The process of assessing whether technology has introduced
commercial practices that may be inhibited by the existing statutory text
involves several steps. In no particular sequence, these are: i) determination
of whether the practice is sufficiently stabilized;160 ii) assessment of the
significance in the volume of transactions; iii) taking into account the social
impact;161 iv) identifying the incentive structure and its efficiency in
producing practices;162 and v) examination of the motivations and incentives
of persons to engage in the transactions deploying those practices. The focus
should not be limited to the practices in reported court cases that do not
necessarily establish a particular pattern.163 A methodical following of these

158

Gilmore, supra note 46, at 1350.
Fred H. Miller, Report on the New Payments Code, 41 BUS. LAW. 1007, 1007–08 (1986)
(describing the background of the New Payments Code project); Mark Edwin Burge, Apple Pay, Bitcoin,
and Consumers: The ABCs of Future Public Payments Law, 67 HASTINGS L.J. 1493, 1518–20 (2016)
(describing how the opposition to the project formed).
160
Grant Gilmore observed that “[s]tability in any field of commercial law depends on a stable
business practice.” Grant Gilmore, The Commercial Doctrine of Good Faith Purchase, 63 YALE L.J.
1057, 1106 (1954). From the many practices, one may also need to identify the best industry practice. See
Boris Kozolchyk, The UNIDROIT Principles as a Model for the Unification of the Best Contractual
Practices in the Americas, 46 AM. J. COMP. L. 151, 155 (1998) (identifying best practices as those “that
most efficiently and fairly carr[y] out the purpose of the transaction in the eyes of participants and affected
third parties”); see James E. Byrne, The Revision of U.C.C. Article 5: A Strategy for Success, 56 BROOK.
L. REV. 13, 29 (1990) (discussing the best practices of bankers under U.C.C. art. 5).
161
”Such an assessment enables making projections on the measures that are most likely to maximize
the desired result with the least risk of producing undesired side effects.” TWINNING, KARL LLEWELLYN,
supra note 49, at 313. For a study of the social consequences of common law rules, see Richard A.
Epstein, The Social Consequences of Common Law Rules, 95 HARV. L. REV. 1717 (1982); see also XuanThao Nguyen, Lessons from Case Study of Secured Transactions with Bitcoin, 21 SMU SCI. & TECH. L.
REV. 181, 205 (2018) (observing that many assets lack recognizable economic value, such as gold).
162
Cooter, supra note 18, at 443, 446; Cooter, supra note 72, at 215; Cooter, supra note 18, at 141,
142 (adding that the incentive structure should be assessed with the analytical tools of economics).
163
The patterns of conduct in reported opinions are likely to differ from those that do not lead to
litigation. Ronald J. Mann, Searching for Negotiability in Payment and Credit Systems, 44 UCLA L. REV.
951, 1002 (1997) [hereinafter Mann, Searching for Negotiability]; Alan Schwartz, Karl Llewellyn and
the Origins of Contract Theory, in THE JURISPRUDENTIAL FOUNDATIONS OF CORPORATE AND
COMMERCIAL LAW 14 (Jody S. Kraus & Steven D. Walt eds., 1999).
159
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steps is the opposite of emergency drafting that occasionally has been
necessitated by exigent circumstances, such as to overturn a court decision.164
Digital assets are transferred between wallets of the system participants
directly or through custodians.165 Blockchain-powered systems, and their
governing rules where they exist, purport to create and allocate rights to
digital assets. The system design determines the actions that need to be taken
for the digital asset to be transferred, emulating the requirements for the
transfer of a tangible asset. However, the legal effect may be different from
delivery of possession of a tangible asset. A transfer of a digital asset that
purports to be valid and irreversible according to the rules of the system may
not be valid if the applicable commercial law does not contemplate that the
asset may be issued and transferred in such a form.166 Commercial law does
not give the same legal effect to a transfer of virtual currency into a wallet
than it does to a credit of funds to a bank account. A related issue is the
quality of the rights that may be acquired by the transferee as against
competing claims of third parties. Should a transfer of virtual currency cause
the same legal effect as a transfer of funds between bank accounts that
extinguishes all competing claims? Should the answer be different
depending on the type of a digital asset? The following sub-sections analyze
those aspects of commercial transactions with digital assets and highlight the
relevant considerations.

164
One such example was the drafting exercise to ensure the priority of assignees to overturn the
Klauder decision. GRANT GILMORE, SECURITY INTERESTS IN PERSONAL PROPERTY, 673
(1965). Accelerated revision process may partially contribute to the inadequacy of the legislative
solutions. Neil B. Cohen, Drafting Commercial Law for the New Millennium: Will the Current Process
Suffice?, 26 LOY. L.A. L. REV. 551, 552 (1993).
165
A holder of Bitcoin does not have an account, but a digital wallet that is composed of a Bitcoin
address, called a public key, and a password, called a private key. See Hanna Halaburda et al., The
Microeconomics of Cryptocurrencies, J. Econ. Literature (forthcoming). A cryptocurrency wallet does
not hold any asset of value, but rather a private key that allows the holder to authorize a transaction on a
blockchain platform. FEDS NOTES, supra note 3. A wallet may store Bitcoin of one or more users where
the balance of each user is tracked independently. BDI Capital, LLC v. Bulbul Investments, LLC, 446 F.
Supp 3d 1127, 1131 (N.D. Ga 2020).
166
This has been the case with electronic bills of lading issued and held in electronic systems. Marek
Dubovec, The Problems and Possibilities for Using Electronic Bills of Lading as Collateral, 23 ARIZ. J.
INT’L & COMP. L. 437, 460–61 (2006); see also INTERNATIONAL CHAMBER OF COMMERCE, THE LEGAL
STATUS OF ELECTRONIC BILLS OF LADING 9 (2018). Some authors argue that digital assets platforms and
systems could opt out of the general rules of property law and transfers of property rights if all users of
the system agreed to dis-apply them. There would need to be a system-rule to this effect, which users
accept when they make transactions on the system. Only then could the blockchain record be constitutive
of a person’s title. See Fox & Green, supra note 14, at 156–57.
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A. Transfer by Control
Persons interested in purchasing a digital asset need to know what steps
they must take to acquire an interest therein.167 The mechanism to transfer a
digital asset from A to B resembles a credit of funds to a bank account for
some assets such as Ether, except that Ether or other virtual currency may be
transferred to a wallet of a transferee without any action of an intermediary.
If the applicable law does not provide for a legal effect of such a transfer, it
may be unclear what interests or rights in the digital asset B acquires.
Furthermore, third parties may have a claim to the asset prior to its transfer,
which may or may not travel with that asset, and can be asserted against it
when in B’s wallet.
For purchasers, it is critical that the law is certain with respect to how,
when, and which rights to assets they acquire. Some rights may be
transferred by negotiation that requires the transferee to take possession of
the document that embodies the rights. As electronic versions of these
documents emerge, the law that relies on delivery of possession of a
document to effectuate its negotiation will be insufficient to give validity to
the rights acquired by a transferee of an electronic document. The U.C.C.
has been revised to include legislative solutions that replicate the functions
of delivery of possession for assets that could be issued and transferred
electronically, including documents of title, security certificates, and chattel
paper.168 The essence of these solutions is to require the person to put
themself into a position where it may transfer the rights without any further
action of the owner (debtor).169 This solution has been labelled control.
Transferring rights and interests in assets by control is recognized in
several Articles of the U.C.C. In the case of documents of title, security
certificates, and chattel paper, the control technology standards replicate the
functions achieved by possession for transactions in the “paper world.”170
Replication of the functions anticipates the formation of systems for the
issuance and circulation of electronic records, which do not exist for their
paper equivalents. For instance, a transfer of an electronic warehouse receipt
may be effectuated by an entry in a registry operated by a third party, which
is a transfer mechanism that would not have much utility for warehouse

167

The term purchaser is to be understood broadly to include a buyer of the digital asset, a secured
party, and any other person who acquires the asset consensually. See U.C.C. § 1-201(b)(30) (AM. L. INST.
& UNIF. L. COMM’N).
168
See U.C.C. § 7-106, § 8-106(c), § 9-105 (AM. L. INST. & UNIF. L. COMM’N).
169
See U.C.C. § 8-106 Official Comment 1 (AM. L. INST. & UNIF. L. COMM’N).
170
See Mann, supra note 20, at 159, 167 (control may be a registry model for electronic chattel paper
or the asset-obligor model for uncertificated securities).
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receipts issued in paper.171 The U.C.C. defers the development of systems
and procedures for control to the marketplace through a technology standard.
The market players are invited to provide system designs and solutions
through a combination of suitable technologies and business practices.172
The U.C.C. technology standard provides a safe harbor test for control
of electronic documents of title and electronic chattel paper.173 Even though
the relevant U.C.C. paragraphs are entitled “general rules,” they are framed
as standards.174 The technology standards are fact-oriented because they
require the system to reliably identify the person as the person to which the
electronic document was issued or transferred. They do not require for the
person to demonstrate that it has some legal power or authority that the
system enables it to exercise.175 This type of a control standard thus does not
rely on the abstract formalism that Llewellyn criticized.176 The standard is
also technology neutral as it does not dictate the use of a particular
technology to meet the statutory test.177

171
See Official Comment 3 to U.C.C. § 9-105 (AM. L. INST. & UNIF. L. COMM’N) (systems that
evolve for control of electronic chattel paper may or may not involve a third-party custodian).
172
See Mooney, Fintech and Secured Transactions, supra note 21, at 1, 6. Furthermore, Article 12
provides a standard: the method must be “[a]s reliable as appropriate for the fulfillment of the function
for which the method is being used, in the light of all relevant circumstances.” Such a broad standard
might be appropriate for negotiable instruments and negotiable documents of titles where the function of
possessing such instruments and documents have been understood for centuries. See UNITED NATIONS
COMMISSION ON INTERNATIONAL TRADE LAW, UNCITRAL MODEL LAW ON ELECTRONIC
TRANSFERABLE RECORDS (2018).
173
See Official Comment 2 to U.C.C. § 9-105 (AM. L. INST. & UNIF. L. COMM’N).
174
AMENDMENTS TO UNIFORM COMMERCIAL CODE ARTICLE 9, § 9-105, (AM. L. INST. & UNIF. L.
COMM’N 2010). The Reporter’s Note to the 2010 Amendments states that “[c]ontrol may arise under the
general standard (new subsection (a)). . . .” Id.
175
This contrasts with relying on the exclusive (legal) authority to conduct a transaction relating to
that digital asset, an approach taken in Wyoming’s statutes (W.S. 34-29-103). See Caitlin Long, What Do
Wyoming’s 13 New Blockchain Laws Mean?, FORBES (Mar. 4, 2019, 7:29 AM),
https://www.forbes.com/sites/caitlinlong/2019/03/04/what-do-wyomings-new-blockchain-lawsmean/?sh=2604a1735fde [https://perma.cc/XL4D-A34M]; see also Crocker, supra note 20, at 125.
Among the other issues with this approach, the Uniform Law Commission pointed out the uncertain legal
effect of a situation where the debtor grants an authority to conduct transactions to multiple secured
parties, such as in a multi-signature arrangement. Vesting some transactional authority with multiple
parties would appear to be inconsistent with the exclusivity of control. Where control rests on the secured
party having an “authority” would seem to expose the secured party to a number of risks of the authority
being unilaterally cancelled and the security interest thus becoming unperfected. See Regulations of
Virtual-Currency Business, UNIFORM LAW COMM’N (Feb. 6, 2019), https://www.uniformlaws.org
/HigherLogic/System/DownloadDocumentFile.ashx?DocumentFileKey=89d8957e-bcf7-f051-af1261045c6779cd&forceDialog=0 [https://perma.cc/WPP3-D76X].
176
Douglas G. Baird, Llewellyn’s Heirs, 62 LA. L. REV. 1287 (2002).
177
On the application of the technology neutrality principle to filing systems, see Rodríguez de las
Heras Ballell, supra note 20, at 21, 25; and for criticism of technology neutrality in failing to achieve
policy goals, see Greenberg, supra note 11.
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Furthermore, it enables the use of distributed ledger technology to
design systems for electronic chattel paper and electronic documents to
compete with designs relying on other technologies. The existing U.C.C. 9105 and 7-106 control standards rely on a single authoritative copy, which is
difficult, if not impossible, to satisfy in a distributed system, which, by
nature, contains multiple copies. The draft revision of these two sections
allows secured parties and transferees to obtain control in distributed ledger
systems while protecting the rights of those who might have acquired control
using the existing standards.178
Control of electronic documents and electronic chattel paper are
distinguishable from control that rests on a financial obligation of a regulated
financial institution.179 This type of control applies to deposit accounts,
investment property in the form of security entitlements, and letter-of-credit
rights.180 The drafters intentionally applied the flexible approach to the
technology standards for control of electronic documents and electronic
chattel paper on the expectation to “eventually lead to the development of
legal and regulatory regimes. . . .”181 Even though these two control
provisions are not tied to an obligation of a financial institution, they rest on
an obligation of a regulated institution, such as a warehouse, to deliver goods
under an electronic warehouse receipt.182 Electronic chattel paper is not
grounded in any particular regulatory regime, but those who transfer and lend
against it are typically regulated financial institutions. On the whole, at least
one party to a transaction within a system where assets may be transferred
by control, or an issuer of the asset, is a regulated institution. While for some
assets, such as bank accounts regulatory rules already existed at the time
control was provided for, the control technology standard for electronic
warehouse receipts was provided for in anticipation of the regulatory rules
being built around it.
The U.C.C. already makes control available to effectuate transfers and
perfection of security interests for certain types of digital assets. A securities
intermediary may accept to hold a digital asset and credit it to a securities
account of its customer, if it is equipped to maintain the particular type of
digital asset.183 If a digital asset is held as such, the proposed rules on

178

See the Reporter’s Note to U.C.C. § 9-105 in the ALI Council Draft No. 1 (December 2021).
Mann, supra note 20; Official Comment 3 to U.C.C. § 9-105 (AM. L. INST. & UNIF. L. COMM’N).
180
Official Comment 3 to U.C.C. § 9-105 (AM. L. INST. & UNIF. L. COMM’N).
181
Id.
182
”Warehouse” is defined in U.C.C. § 7-102(a)(13) (AM. L. INST. & UNIF. L. COMM’N).
183
This may be challenging because custodians that ordinarily hold digital assets for their customers
may not qualify as securities intermediaries covered by U.C.C. § 8, which defines securities intermediary
as “i) a clearing corporation; or ii) a person, including a bank or broker, that in the ordinary course of its
179
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“controllable electronic records” of U.C.C. Article 12 would not apply.184
Commodity contracts held in commodity accounts maintained by
intermediaries may include Bitcoin futures.185 These forms of control cover
a relatively insignificant proportion of digital assets, not capturing those held
in disintermediated systems.
Virtual currencies, whether issued by sovereigns, referred to as CBDC,
or by private entities raise a number of questions as to how they may be
controlled. In one proposed retail CBDC structure, the central bank would
maintain a record of all transactions in the form of retail deposit accounts.186
Lower-tier intermediaries would handle any interactions of the end-users
with the CBDC, who would not be in direct contact with the central bank.187
This structure would operate similarly to deposit accounts for which
particular forms of control have been established. In that case, the CBDC
would not be treated as electronic money and the perfection by control rules
with respect to deposit accounts would apply. In contrast, if the CBDC were
issued and circulated outside the deposit account structure, such as a token,
it would constitute electronic money for which the draft U.C.C. 9-105A
provides a specific control standard mirroring that for controllable electronic
records under the proposed U.C.C. Article 12.
Electronic documents and electronic chattel paper set the precedent for
applying control technology standards to digital assets aiding the
development of relevant regulation. Providing for transfers of digital assets,
including the perfection of security interests by control, in light of the
evolving regulatory landscape, wouldn’t be different from when the control
technology standards were included in the U.C.C. in the past.
business maintains securities accounts for others and is acting in that capacity.” U.C.C. § 8-102(a)(14)
(AM. L. INST. & UNIF. L. COMM’N).
184
Official Comment 9 to U.C.C. § 8-102 (AM. L. INST. & UNIF. L. COMM’N).
185
The Chicago Board Options Exchange (CBOE) and the Chicago Mercantile Exchange Group
(CME Group) launched Bitcoin futures in December 2017. Self-certification, a process where an
exchange certifies to the CFTC that the proposed product complies with the regulatory requirements, was
used to launch Bitcoin futures. Ryznar, supra note 142, at 540, 550. The interest of investors in Bitcoin
futures has increased dramatically in 2019 as compared to the year before. Fidelity Digital Assets survey
also found that European institutions (45%) have a higher exposure to crypto compared to their American
counterparts (27%). See Baker, supra note 142.
186
This would thus ensure that the central bank remains liable on the claim of the account holder.
See WEF, supra note 2, at 9. Retailed CBDC is different from wholesale CBDC. The former provides
another option to the general public at large, while the latter is available only to eligible users, similarly
to central bank reserve and settlement accounts. See Codruta Boar & Andreas Wehrli, Ready, Steady,
Go? – Results of the Third BIS on Central Bank Digital Currency, 4 (BIS Papers No. 114, 2021).
187
The central bank would not necessarily know the identity of the holder who would be recognized
as entitled to the CBDC in that account on the books of the intermediary. BANK OF ENGLAND, supra note
95, at 31. While the central bank would most likely retain control of the issuance of CBDC, it could
delegate some functions to a more decentralized network. See WEF, CENTRAL BANK DIGITAL CURRENCY
POLICY-MAKER TOOLKIT, supra note 2, at 10.
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B. Moneyness of Digital Assets
Commercial law recognizes various transfer mechanisms for assets that
convey a different quality of rights to transferees. These mechanisms include
assignment, delivery of possession, negotiation, and novation.188 Accounts
receivable may be assigned, funds transferred between bank accounts by
novation, and instruments and money negotiated. As a result of the
application of different transfer mechanisms, these rights to payment have a
different degree of moneyness.189 In other words, a transferee of funds
acquires greater protections than an assignee of an account receivable, thus
the moneyness of funds is higher than that of accounts. The law allocates a
different degree of moneyness to payment rights and other assets reflecting
their function in commercial transactions and society at large. Simply put, if
an asset is not used as money, the law should not treat it as such.190
Moneyness and the function of various payment rights in the society is
evolutionary. Rogers explained that “various [] forms of property developed
toward negotiability in the nineteenth century suggests only that the
negotiability system was well suited to the needs of that era.”191 Some assets
circulate in the market supporting various commercial activities, such as
funds in deposit accounts while others function more as stores of values, such
as certificates of deposit. The higher the degree of moneyness, the less need

188
For the transfer of letter of credit rights by novation and assignment, see Roy M. Goode,
Reflections on Letters of Credit, 1981 J. BUS. L. 150, 150–54; see also John F. Dolan, Security Interests
in Letter-of-Credit Rights, 74 CHI.-KENT L. REV. 1035, 1040 (1999).
189
MILTON FRIEDMAN & ANNA JACOBSON SCHWARTZ, MONETARY STATISTICS OF THE UNITED
STATES: ESTIMATES, SOURCES, METHODS 92 (1970); MORGAN RICKS, THE MONEY PROBLEM:
RETHINKING FINANCIAL REGULATION 30 (2016); Morgan Ricks, Money, Private L., and Macroeconomic
Disasters, 83 LAW & CONTEMP. PROBS. 65, 74 (2020); see also Boris Kozolchyk, The Legal Nature of
the Irrevocable Commercial Letter of Credit, 14 AM. J. COMP. L. 395, 417 (1965) (discussing
“moneyness” of letters of credit); Kathryn Judge, Regulation and Deregulation: The Baseline Challenge,
104 VA. L. REV. ONLINE 101, 106 (2018) (discussing “moneyness” of money market mutual funds);
James Tobin, Commercial Banks as Creators of “Money” 2 (Cowles Found. for Rsch. in Econ.,
Discussion Paper No. 159, 1963); Castellano & Dubovec, supra note 22, at 70 (discussing the creation of
monetary purchasing power through loans, the quantity of which is controlled by capital requirements);
Dan Awrey & Kristin van Zwieten, The Shadow Payment System, 43 J. CORP. L. 775, 806 (2018)
(discussing “moneyness” of bank deposits and other short-term liabilities).
190
Justice Story, writing in the 1860s, questioned whether checks needed to be negotiable since they
were not intended for circulation but to demand the payment of money. Justice Story argued that
negotiability was merely an optional quality. See JOSEPH STORY, COMMENTARIES ON THE LAW OF
PROMISSORY NOTES AND GUARANTEES OF NOTES AND CHECKS ON BANKS AND BANKERS, 663 (6th ed.
1868); see also Grant Gilmore, Formalism and the Law of Negotiable Instruments, 13 CREIGHTON L.
REV. 441, 454 (1979).
191
Rogers, supra note 140, at 478. Rogers also added that “[e]vidence from various aspects of current
commercial law suggests that in the twentieth century the general trend of development is away from
negotiability.” Id.
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for transferees to examine the assets they are acquiring.192 The moneyness of
funds that are commonly used to complete payments in ordinary commercial
transactions is established by the law that cuts off any pre-existing claims to
the funds credited to a bank account of the transferee.193 In contrast, the law
requires a purchaser of a negotiable instrument to take certain steps to cut off
pre-existing claims.194 This reflects a different role of funds, as contrasted to
negotiable instruments, in today’s society.
The manner in which transfers of assets are executed is also an
important consideration in assessing the degree of moneyness. A credit of
security entitlements to a securities account after clearing and settlement or
a credit of funds to a deposit account “cleanses” the rights of transferees of
any pre-existing claims and equities. Clearing and settlement disassociate the
entitlement acquired by the transferee from the entitlement of the transferor
by the transfer mechanism of novation. A transferee of security entitlements
and funds is accorded the highest form of protection against competing
claims.195 A transfer by negotiation operates differently. A person acquiring
a writing that purports to be a negotiable instrument should ensure that the
writing, in fact, satisfies the requirements of U.C.C. 3. If the instrument is
negotiable, certain rights and defenses could not be asserted against the
transferee who takes by negotiation.196 The protection is less robust than for
transferees of funds and security entitlements. For transfers of accounts
receivable, the assignee would acquire the same rights as the transferor
unless the person obligated on the account waives its defenses.197
The result of a transfer by novation is the creation of a new asset for the
benefit of the transferee. The application of this mechanism extinguishes any
pre-existing claims and defenses because the asset itself is extinguished and
re-created. The obligor who owes payment or other performance is usually
different, too. Prior to a transfer, the transferor’s bank owes performance to
the transferor; once the transfer is completed, a different bank owes
performance to the transferee. Unlike for funds and security entitlements, the
same instrument or account receivable passes from the transferor to the
192

Ricks, supra note 189, at 76. The law of negotiable instruments is also based on simplicity in that
an interested party should be able to decide as to whether to purchase an instrument by reading the simple
words printed on it. See JAMES STEVEN ROGERS, THE END OF NEGOTIABLE INSTRUMENTS, xix (2012).
193
U.C.C. § 9-332 (AM. L. INST. & UNIF. L. COMM’N).
194
U.C.C. § 3-104(a) (AM. L. INST. & UNIF. L. COMM’N); see also Harris & Mooney, supra note 57,
at 577.
195
U.C.C. § 9-332 (AM. L. INST. & UNIF. L. COMM’N) (funds); U.C.C. § 8 (AM. L. INST. & UNIF. L.
COMM’N) (purchaser of securities).
196
U.C.C. § 3-201 (AM. L. INST. & UNIF. L. COMM’N). Holders in due course of checks have efficient
remedies, such as the right of a bank to charge back the amount of the check to the depositor’s account.
Mann, Searching for Negotiability, supra note 163, at 999–1000.
197
U.C.C. § 9-403 (AM. L. INST. & UNIF. L. COMM’N).
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transferee. A third-party obligor who owes the payment on an instrument or
an account receivable does not change. Claims and defenses to a negotiable
instrument are eliminated differently than are accounts receivable, reflecting
their role in the society. As that role increases for accounts receivable, the
law responds by enabling the parties to increase their moneyness by
overriding any restrictions on their transfers and recognizing waivers of
defenses.198
The U.C.C. was influenced by Llewellyn’s pro-negotiability stance that
stemmed from his respect for Lord Mansfield.199 This stance, for instance, is
reflected in the rules of U.C.C. 9, which define an instrument broadly to
include not only negotiable instruments, but also instruments that fail the
negotiability test of U.C.C. 3, as long as they are transferred by delivery in
the ordinary course of business.200 Treating a writing as negotiable when, in
fact, it lacks one of the requirements of negotiability reflects the market
practice of dealing with such writings as negotiable. The historical
negotiability favoritism of American law also permeates recent uniform
acts.201
This pro-negotiable stance should be tested against the actual practice
of dealing with digital assets. 60% of all Bitcoin currently in existence have
not been transferred in over a year, an indication that Bitcoin is not used as
currency in commercial transactions.202 Trading is concentrated in a narrow

198

Id.; U.C.C. § 9-406(d) (AM. L. INST. & UNIF. L. COMM’N).
Gilmore, supra note 190, at 460. NORMAN S. POSER, LORD MANSFIELD: JUSTICE IN THE AGE OF
REASON, Chapter 13 (2013) (“Mansfield’s most important contribution to commercial law was in the area
of negotiable instruments, the written documents on which the country’s credit system was based.”); see
also Thomas H. Jackson, Embodiment of Rights in Goods and the Concept of Chattel Paper, 50 U. CHI.
L. REV. 1051, 1052 (1983) (noting that “chattel paper furthers the Code’s dominant goal of increasing
the negotiability of collateral”).
200
The failure to qualify for negotiability may be a result of some technicality or of the usual practice
in a specific industry, such as where trade acceptances are connected too closely to the underlying sale
agreement. See Gilmore, supra note 164, at 16.
201
One of the goals of the Uniform Regulation of Virtual-Currency Business Act (URVCBA) is to
“enhance negotiability of virtual currency” similarly to indirectly held securities. URVCBA, Prefatory
Note (UNIF. L. COMM’N 2017).
202
See Nathan DiCamillo, Visa May Add Cryptocurrencies to Its Payments Network, Says CEO,
COINDESK,
(Sep.
14,
2021),
https://www.coindesk.com/markets/2021/01/30/visa-may-addcryptocurrencies-to-its-payments-network-says-ceo/ [https://perma.cc/9MWL-DQWL] (explaining that
cryptocurrencies like Bitcoin are “digital gold” that are not used as a means of payment in any significant
way at this point); see Zack Voell, Inactive Bitcoin Supply Reaches 4-Year High, Pointing to Bullish
Sentiment, COINDESK (Sep. 14, 2021), https://www.coindesk.com/markets/2020/06/15/inactive-bitcoinsupply-reaches-4-year-high-pointing-to-bullish-sentiment/ [https://perma.cc/5QSU-DUM7]. It has also
been estimated that between 1.5 to 4 million Bitcoin, out of the expected 21 million total supply, have
already been lost. See Coin Metrics’ State of the Network: Issue 26, COIN METRICS; STATE OF THE
NETWORK (Nov. 19, 2019), https://coinmetrics.substack.com/p/coin-metrics-state-of-the-network-d2e
[https://perma.cc/2EAM-CBBN]; Dhruv Bansal, Bitcoin Data Science (Pt.2): The Geology of Lost Coins,
199
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range of virtual currencies.203 However, most digital assets circulate within
particular platforms/systems in which participants expect them to have a high
degree of moneyness.
The situation of today may change tomorrow as virtual currencies and
other digital assets become more integrated in regular commercial
transactions and start performing the functions traditionally reserved for
assets with a high degree of moneyness. An increasing number of companies
have announced that they will support transactions with virtual currencies,
including for retail purchases.204 Furthermore, if central banks issue CBDCs,
their moneyness should not be any less than for money in the form of bills
and coins.205 There is no policy or practical reason to rank CBDCs lower on
the ladder of moneyness than the traditional money or funds in bank
accounts. Overall, participants in the systems that hold digital assets expect
a high degree of negotiability; many types of digital assets are likely to play
a larger role in commercial transactions of the future, replicating the
functions of assets that are used today, such as tangible money. These
developments might be stifled if the law conferred a low degree of
negotiability on digital assets.
Equating transfers of virtual currencies with transfers of funds from
bank accounts should be preceded by an examination of the impact of this
policy approach in different scenarios. These scenarios should not be limited
to transfers within a particular system, but also consider transactions where
a non-participant acquires a right or an interest in the digital asset. For
instance, a secured party may expect its security interest in inventory to
extend to any proceeds, such as cash generated from its sale. Depending on
the risk profile of the debtor, it may allow cash deposits to be made into an
operating bank account of the debtor or into a bank account controlled by the
secured party. In the first case, the secured party faces a higher risk that the
debtor collects the cash, but then uses it to satisfy some other debt. The
security interest may thus be subordinated or wholly extinguished, such as

UNCHAINED CAPITAL (May 29, 2018), https://unchained.com/blog/geology-of-lost-coins/ [https://perma.
cc/6LS9-ZMA2].
203
Trading is gradually becoming more concentrated where 90% of all trading in May 2020 is in
Bitcoin, Tether, and Ethereum. See Olga Kharif, Cryptocurrency Market is Becoming Even More
Concentrated, BLOOMBERG (May 13, 2020), https://www.bloomberg.com/news/articles/2020-0513/cryptocurrency-market-is-becoming-even-more-concentrated [https://perma.cc/6SPC-AGVN].
204
See Danny Nelson, Mastercard Will Let Merchants Accept Payments in Crypto This Year,
COINDESK (Feb. 10, 2021), https://www.coindesk.com/markets/2021/02/10/mastercard-will-letmerchants-accept-payments-in-crypto-this-year/ [https://perma.cc/BX6C-HTEH].
205
In the last quarterly Survey of the Bank for International Settlements, 86% respondents of the
central banks queried responded that they are actively engaged in some CBDC work. See Boar & Wehrli,
supra note 186, at 6.
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where a transferee receives credit to its deposit account.206 There are other
situations where the secured party may be subordinated to a purchaser or its
security interest cut off.207 The risk of subordinating or cutting off the security
interest is not materially different when digital assets afford the same or
similar protections to transferees. In all situations, the secured party could
have taken the necessary steps to protect itself. However, as the law assigns
a high degree of moneyness to more assets, the steps that the secured party
may need to take to avert subordination or cutting off its security interest
increase.
Where the U.C.C. provides a mechanism to secured parties to take
control of the digital asset to preclude its transfer, the risk of the security
interest being cut off is balanced. The perfection of a security interest in a
controllable electronic record by control is the cornerstone of the revised
U.C.C. 9.208 The perfection by a filed financing statement might not provide
sufficient protection if the secured party, in fact, relies on such collateral in
calculating how much credit it will extend.
The other important consideration is the mechanism through which the
transferee acquires the digital asset. If it is similar to a transfer of funds or
security entitlements, it would be futile to identify the untraceable claim
encumbering the asset prior to its transfer in an asset that is effectively
created anew. In other words, the old asset and all of its attributes are
extinguished through a clearing mechanism. Extinguishing a right of the
transferor and establishing a right for the transferee is the result of a
mechanical process associated in law with novation.209 If the transferee
acquires the same digital asset, any competing claims attached to the same
asset when held by the transferor, by default, continue.
For digital assets, the transferee’s rights are represented by a new or
modified public parameter and a new private key. The data string
representing the digital asset of the transferor is not transferred to the
transferee, thus the data strings at the public keys of each of the transferor
and transferee, before and after the transaction, are distinct but relate to one

206

See U.C.C. § 9-332(b) (AM. L. INST. & UNIF. L. COMM’N 2010).
See U.C.C. § 9-331(a) (AM. L. INST. & UNIF. L. COMM’N 2010) (under which the rights of a
holder in due course of a negotiable instrument are not limited).
208
See U.C.C. § 9-107A (AM. L. INST. & UNIF. L. COMM’N). Control of Controllable Electronic
Record, Controllable Account, or Controllable Payment Intangible; ALI Council Draft No. 1 (December
2021).
209
Since the digital asset of a transferee is not the same as that of the transferor, any right of the
secured party to assert a security interest against the transferee is not based on following, but tracing since
the former requires identification of the same asset. See Fox & Green, supra note 14, at 165; MAREK
DUBOVEC, THE LAW OF SECURITIES, COMMODITIES AND BANK ACCOUNTS: THE RIGHTS OF ACCOUNT
HOLDERS 14 (2014).
207
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another through the transactional link.210 The blockchain network preserves
a record of the transaction—the data representing the spent digital asset, even
though the rights of the transferor are extinguished. Funds transfers operate
similarly from the mechanical and legal perspective—rights are
extinguished, and new ones established while the data relating to a wire
transfer ceases to have any value or function.211 The difference is that the data
related to a transfer of a digital asset remains on the blockchain, and
accessible to persons other than the two parties to a particular transfer. The
fact that digital assets generally carry their transactional history makes them
less fungible, as compared to funds. The value of digital assets may vary,212
depending on their transactional history.213 This mechanical operation to
effectuate a transfer of a digital asset thus differs from the processes for
transferring assets by novation under the U.C.C. However, the difference is
purely in the type of technology used, which should not be elevated above
the overarching principle of technology neutrality in assessing the degree of
negotiability that should be conferred on digital assets.
C. The Form of Decentralized Legislative Solutions for Digital Assets
A new legislative framework for digital assets necessitates a careful
selection of the appropriate solutions from the U.C.C. toolbox.214 The
lawmaker may consider a centralized solution that prescribes mandatory
rules, but also several decentralization solutions. Different issues, such as
when a purchaser acquires rights to a digital asset and the moneyness of those
rights may require a different solution.
For control, rules, particularly of the bright-line nature, are the least
likely to be suitable to keep up with evolving technology, business practices,
and societal changes.215 These types of rules that are to govern transactions
within a rapidly evolving environment are likely to become quickly
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obsolete.216 An open-ended statutory drafting approach formulating a
principled rule that prescribes a minimal set of requirements is more suitable.
The effort to design such a rule depends on a number of factors including the
frequency of transactions to be covered, their homogeneity, as well as the
variety of relationships and assets that the rule would apply to.217 A
substantial ex ante analysis of these factors is necessary to design a rule may
not yield sufficiently robust results if the transactions vary in important
aspects or the rule purports to apply to future unknown transactions. In that
case, a rule is an inferior technique to a standard that will be triggered as
transactions occur.218
Crafting a rule or a standard that, for instance, prescribes what actions
one must take to acquire a digital asset on the back of mechanics of
distributed ledger technology, would not be consistent with the U.C.C.
principle of technology neutrality. Instead, a technology standard that sets
out the parameters for the system to establish that a person is in control of a
digital asset is more suitable. Establishing control should thus depend on the
system satisfying the criteria provided for in the U.C.C., including the
powers of a person holding the digital asset.219
But a rule is necessary to effectuate a particular policy choice with
respect to the rights of a transferee of a digital asset vis-à-vis competing
claimants. The U.C.C. should clearly set out when a purchaser acquires a
digital asset free of competing claims and defenses. Such rules have given
confidence to participants in other systems for transferring funds, securities,
and negotiable instruments. This rule should be crafted as a principled norm
setting out the requirements for a person to attain the status of a qualifying
purchaser that acquires its rights free of a claim of a property right.220
Magnified party autonomy is not an appropriate solution for transfers
and moneyness because these aspects affect the rights and interests of third
parties. The U.C.C. does not permit the parties, by a private agreement, to
decide when control exists or which competing claims are extinguished.
There is no reason to depart from this approach in the legal framework
governing commercial transactions with digital assets. A greater degree of
party autonomy, similar to letters of credit where the parties may agree for
the UCP to govern the liability of an issuer, is inapplicable as such
internationally-recognized custom and practice does not yet exist for digital
216
217
218
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assets. The possibility to choose to apply U.C.C. 8 if the securities
intermediary is capable of holding the digital asset for its customer is already
available and is being reinforced through an official comment.
The U.C.C. technology standards laid the foundation for the
development of systems, regulatory regimes, and practices for electronic
counterparts of paper documents. The prescriptive aspect of these standards
for electronic documents of title and electronic chattel paper is minimal,
leaving the actual solution to the market. This approach of relying on the
market to devise a practical solution accommodates evolving technologies
as well as the developing state of regulatory rules for digital assets. Like the
existing control standards for electronic documents and electronic chattel
paper, the control standard for digital assets should not rest on conceptual
aspects but focus on the system design and the powers held by a person
purporting to assert control.
A technology standard for digital assets should authorize the system to
prescribe what actions persons must take to transact within the system,
instead of deferring the execution of that authority to an adjudicator ex post
as many other U.C.C. standards do.221 Different types of persons transact in
the markets for digital assets, for whom such technology standards are likely
to be more accessible, as compared to bright-line rules. The design of the
U.C.C. technology standard would be different from the one based on brightline rules in that a standard would state a particular goal to be achieved.222 In
this type of law-making, where a standard is concretized for the operation of
a particular system, parties generate rules, in the academic literature known
as microdirectives.223 Some predict that microdirectives will be, in the long
run, the dominant form of law.224
As explained above, the highest form of decentralization is achieved
through the system rules. Conceivably, the U.C.C. could include a system
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rule for transfers of digital assets that enables the development of
technological solutions in a fully decentralized commercial law framework.
However, this has been done for transactions with significant and systemic
importance to the economy occurring within highly regulated systems.
Systems and platforms in which persons transact with digital assets are not
of the nature of U.C.C. 4A and 8 systems for transferring funds and
securities. Blanketly decentralizing the commercial law for digital assets
held in evolving systems where practices have not stabilized does not meet
the threshold for doing so for funds and securities.225 System rules for digital
assets may fragment uniformity of commercial law, given the myriad of
systems that already exist and may emerge in the future. The ability of digital
assets to migrate from one system to another may also raise issues that the
rules of the two systems from and to which the digital asset migrated would
not be capable of resolving. However, the U.C.C. does not preclude the
possibility of deferring to the rules for systems of significant importance to
the society governed by a set of regulatory rules, which might be the case for
CBDCs.
V. CONCLUSION
When embarking on the U.C.C. project, Llewellyn said: “The first
question in regard to any projected change in law must be: What need is there
for change?”226 One may attempt to answer the question by searching for
issues in litigation. One may also identify a practice for which the existing
rules are not accommodating or unduly increase the cost of those
transactions. Deciding whether a legislative solution is necessary and what
nature it should take depends on a deeper analysis of the commercial
practices, economic and social value of transactions, and motivations of the
parties to enter into such transactions. Commercial law may be changed
uniformly through amending the text of the U.C.C., providing for optional
provisions for States to incorporate into their U.C.C.s, drafting
supplementary uniform acts, issuing supplementary commentaries by the
PEB, even nationalizing some aspects of the modernization process, or
excluding some transactions from the scope of some U.C.C. Articles or their
specific provisions.227 Every effort to consider changes to the existing law
225
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should be based on empirical evidence that the law is not keeping up with
evolution, whether in practice or technology. A clear understanding of the
context in which transactions with digital assets occur is important to free
the commercial transactions of the 21st century from a set of rules developed
for pre-Industrial Revolution transactions.
Responding to practical and technological developments in the
statutory text is not always the right solution, as it may stifle developments
and innovation. Gilmore stated that “getting a statute enacted in the first
place is much easier than getting the statute revised so that it will make sense
in the light of changed conditions.”228 The fast pace of technological
innovations and improvements engenders a risk that the commercial law of
today will become unfit for the changed conditions of tomorrow. This risk
would become pronounced if the U.C.C. were to be populated with brightline rules for digital assets and especially their control. The early years of
U.C.C. drafting were characterized by the style of “loose and vague
generality that sought to erect a conceptual framework serving as a guide to
providing possible answers.”229 This is the type of drafting style exemplified
in the recent drafts of the revision that builds the future framework for digital
assets within the U.C.C.
A complex society demands a decentralized law. The U.C.C. has
provided for a number of decentralized legislative solutions capable of
building such a framework, and adaptable to relatively unstable and quickly
evolving practices. With the use of system rules, standards, and the ability to
opt in and out of its application, the U.C.C. evolves through market-driven
decentralization that supports innovation and improvements. Regulatory
rules play an important role in defining the degree of decentralization of
commercial law. The U.C.C. has anchored the system rules to the existence
of regulatory rules governing systematically important infrastructures. It has
also lent support to the development of technology standards, magnified
party autonomy and associated regulation. This article examines the
transactions that the U.C.C. has enabled through decentralized legislative
solutions and analyzes which legal issues arising in commercial transactions
with digital assets these solutions should apply to, respectively. The
decentralized legislative solutions may seem to put a higher premium on
modernization than uniformity. However, this article shows that the
implementation of these solutions has not, in fact, eroded uniformity of
commercial law. It argues that supporting technological innovation and
U.C.C., including more frequent filing of amicus briefs by the PEB, see Cohen, supra note 163, at 551,
558.
228
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improvements in commercial transactions with digital assets requires a
combination of decentralized legislative solutions, supplemented by brightline rules, particularly to establish the moneyness of digital assets.
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