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ABSTRACT

Tokenization is the transcription of financial assets in a digital form designed to facilitate exchanges
while improving the certainty of financial transactions. However, whether tokenization reaches these
goals depends on the economic, technical, and legal characteristics of the operation. Therefore, this paper
provides an interdisciplinary analysis of tokenization to clarify the concept and its effects. We identify
three key elements. First, the link between a token and its underlying asset, where we introduce the
notion of direct tokenization when the token is the asset compared to indirect tokenization where an
intermediary financial instrument is issued. Second, the characteristics of the token and its
infrastructures, where we establish their essential properties, sharedness and trust-minimization, rather
than specific technologies. Third, the representation of ownership, with new models of possession,
custodianship and identification. The quality of these three elements can influence technical guarantees,
legal certainty, and economic opportunities. This analysis may inform regulatory efforts to minimize
risks and facilitate the realization of the value proposition of tokenization.
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INTRODUCTION
The benefits of tokenizing financial assets like shares, bonds, or money remain a subject of debate,
despite a considerable growth in related projects and the development of related regulatory frameworks.
A primary challenge lies in the nature of tokenization, which intersects with policy, market dynamics,
and technology. As a result, concurrent views and definitions cohabitate. Tokenization designates various
processes and outcomes depending on the specific assets involved, operational choices and the governing
jurisdictions.

The tokenization of financial assets builds upon centuries of financial law, providing a new form for
existing concepts. Financial assets are legal instruments that represent value in an exchangeable form.
That includes various types of money, transferable securities such as shares and bonds and financial
contracts.
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Currently, financial assets are recorded in various databases and in paper-based forms, segmented by
asset type and jurisdiction. This fragmentation reduces their liquidity, potentially limiting the ability to
finance the economy and market efficiency. Moreover, on top of these primary representations, various
systems are involved in the operations of these financial assets such as trading venues, custodians and
Central Securities Depositories (CSD).

The objective of the tokenization of financial assets is to facilitate exchanges while providing certainty to
all stakeholders. Bitcoin, blockchains and the broader category of Distributed Ledger Technologies
(DLT) have proven that providing guarantees to stakeholders without relying on the trust in a particular
intermediary, not only was feasible, but it was valuable

As a result, tokenization is the transcription of financial assets in an interoperable and trust-minimized
form. The interoperability property implies that assets can be accessed and exchanged easily.
Trust-minimization consists of reducing the need to trust counterparties and intermediaries. It implies
providing guarantees on access, control of the assets, and the integrity of data. These properties are
obtained by combining cryptography, distributed systems and particular hardware.2 This approach to
defining tokenization focuses on these properties of the final system rather than on specific technologies.

However, this definition highlights the tension over the necessary level of interoperability and
trust-minimization for a digital instrument to qualify as a tokenized financial asset. There is a gradient
depending on the level of guarantees provided on access, integrity and reliability and, conversely, the
remaining role of intermediaries. For example, does a register operated by a single entity through a
permissioned API3 offer meaningful tokenization? On the opposite side of the spectrum, what are the
underlying assumptions of a decentralized blockchain network that effectively minimize the need for
trust?

This paper presents an interdisciplinary analysis of tokenization covering economic, legal, and technical
aspects. First, we clarify the tokenization process and its primary actors. Then, we analyze the
trust-minimization in three critical elements: the link between a token and its underlying financial asset;
the infrastructure representing and operating tokens; and the representation of ownership. By exploring
the extent to which finance can be trust minimized through tokenization, this paper sheds light on the
evolving roles of intermediaries and opens questions on the appropriate regulatory frameworks.

I. OVERVIEW OF ASSET TOKENIZATION

1. Uptake in Real World Assets
In the context of permissionless blockchains, tokenization often aims to provide investors in crypto
assets access to other categories of financial assets. So-called tokenized “Real World Assets” (RWA)
present diversified financial characteristics while maintaining the technology environment of
cryptoassets

The primary category of RWA is stablecoins backed by financial reserves, such as USDC and Tether.
Stablecoins provide a crypto asset that has a stable value in dollars. They facilitate arbitrage with other

3 A permissioned Application Programming Interface (API) allows only authorized actors to interact with a platform

2 E.g., Distributed Ledger Technologies (DLT), Zero Knowledge Proofs (ZKP) or Secure Elements (SE)
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cryptoassets and offer limited payment usages,4 but we see projects leveraging the infrastructure in that
direction.5 As of August 2024, stablecoins represent a total supply of $170 billion.6

An emerging fast-growing category is the tokenization of bonds, particularly attractive in a context of
high interest rates. In a tokenized form, they can be used by various retail investors as well as provide a
yield to on-chain liquidity.7 Tokenized treasury bonds are leading the way representing 800 million
dollars in January 2024,8 followed by corporate debt at 500 million dollars.9

The tokenization of shares had an unsuccessful first wave. Initially operating in gray areas with Initial
Coin Offerings (ICO), the initial “security token offerings” failed to meet their market.10 However, this
domain has remained persistent, offering an alternative form of crowdfunding. There is now the
development of a new generation of projects.11

Regarding the process, some projects are highly integrated. The same startups can offer the emission of
the asset, the maintenance of the register and a trading venue. This is partly due to regulatory
requirements and market failures. For example, mandatory controls of the identity and quality of
investors limit the possibility of using the open infrastructure of DeFi. We could expect these roles to be
shared among more actors as the market matures.

2. Institutional Experiments
Regulated financial institutions are exploring tokenization for several objectives. One key commercial
motivation is enhancing the liquidity of certain asset categories by linking investors with illiquid
investment opportunities.12 Another aim is to improve the efficiency of post-trade settlement, thereby
reducing settlement time, minimizing failures, and cutting overall costs. A third consideration is to adapt
and anticipate the latest technological advancements. Even without a clear value proposition,
experiments and commercial ventures prepare for the next opportunities.13

Despite potential benefits, these projects present challenges and do not necessarily favor early adopters.
For example, initial attempts focusing on private blockchains lacked integration with the broader
financial system and the maintenance of private DLTs incurred additional costs. Other projects have

13 DTCC, Clearstream, Euroclear, ‘Advancing the Digital Asset Era, Together’ (2023)

12 Tyrone Lobban, Nikhil Sharma, Dennis Cristallo, Bernhard Marschitz, Mitch Port, Thomas Olsen, Brenda Rainey, and
Stephan Erni, ‘How Tokenization Can Fuel a $400 Billion Opportunity in Distributing Alternative Investments to Individuals’
(2023)

11 E.g., Securitized, Tzero, Tokenize.it, and LenderKit

10 E.g., Neufund a financial instrument tokenization project founded in 2016 and closed in 2022

9 E.g., Atlendis Labs, Centrifuge, and Maple Finance

8 Sources : Defillama and The Block. With protocols such as Ondo, Backed and Mountain Protocol.

7 Such as Decentralised Autonomous Organizations (DAO) treasuries or decentralized stablecoins collateral

6 Sources : Defillama and The Block

5 E.g., Monerium a stablecoin offering integration with SEPA payments and Gnosis Pay that offers a self-custodial debit card

4 See: Xavier Lavayssière, ‘Usage et régulation des stablecoins dans les paiements’ (2023) Revue d’Économie Financière
2023/1
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faced governance and development issues,14 regulatory uncertainty,15 and difficulty maintaining the
private code base.16

More recent initiatives have set more ambitious goals for interconnectivity. Such private initiatives are
reaching a relative maturity.17 Similarly, projects seek to bridge the gap, aiming to connect DeFi
infrastructures with traditional financial instruments18 and extend to other assets, such as invoices.19

Early studies show that certain tokenized bonds present lower borrowing costs and higher liquidity
compared to conventional bonds. This liquidity is further enhanced when retail access is facilitated.20

A notable change is the development of compatible forms of money.21 This includes efforts on tokenized
deposits by banks,22 national CBDC platforms,23 and multilateral cross-border payments.24 These projects
offer money in a programmable form that can interoperate with other tokenized financial assets.

3. Regulatory Efforts
Policy-makers have acted on the topic of tokenization for two reasons. First to ensure the integrity of the
market and minimize fraud. Agencies regulating financial markets have been among the first to issue
statements and regulations. Regarding stablecoins, the Markets in Crypto-Assets (MiCA) regulation25

provides a framework for stablecoins, backed by reserves in a unique currency (EMT) or by a basket of
assets (ART). The primary motivation for this legislation may have been to mitigate the risks of this
growing category as large projects were unveiled.

The second is the perceived opportunity for the defragmentation of existing markets and opening
competition in financial markets intermediaries. In the context of the European Union, the Capital
Markets Union initiative, launched in 2015, failed to fully achieve its objectives of market integration.26

This multiplicity of systems results in costs and inefficiencies, such as errors in settlements. According
to the European Securities and Markets Authority (ESMA), these errors concern approximately 8% of
equity settlements and 4% of bond settlements in 2022.27 Similarly, open banking initiatives, aiming at
modernizing and increasing competition in financial services have not reached the expected outcomes in

27 ESMA, ‘Report on Trends, Risks and Vulnerabilities’ (2023) No. 1

26 ESMA Evolution of EEA share market structure since MiFID II

25 Regulation on Markets in Crypto-assets, and amending Directive (EU) 2019/1937

24 E.g., BISIH, HKMA, BoT, DCI-PBC, CBUAE ‘Project mBridge Connecting economies through CBDC’ (2022)

23 E.g., see Bank Indonesia, ‘Project Garuda: Navigating the Architecture of Digital Rupiah’ (2022).

22 E.g., Swiss Bankers Association, ‘The Deposit Token, New money for digital Switzerland’ (2023)

21 See Xavier Lavayssière, ‘Compatible Money’ (2023)

20 Victor Leung, Joe Wong, Alexander Ying, Wilson Wan, ‘An Assessment on the Benefits of Bond Tokenisation’ (2023)

19 E.g., Polytrade and the BIS project Dynamo, 2023

18 E.g., Forge, a Société Générale subsidiary, has issued bonds on-chain and used MakerDAO for refinancing. Backed issues
tokenized treasury and corporate bonds.

17 E.g., Onyx the blockchain division of J.P. Morgan and SDX is a subsidiary of SIX, provisioning a stock exchange and a
CSD on a DLT

16 E.g., the initial Quorum project, intended as a fork of open source clients by JPMorgan

15 E.g., Diem, which aimed at creating a private blockchain network for global digital currencies

14 E.g., the Australian Securities Exchange’s project of creating a DLT infrastructure (DLT CHESS).
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the U.K. or Japan.28As a result, the EU “Pilot Regime” offers the possibility to issue a tokenized form of
financial instrument, by benefiting from an exemption from current financial regulatory frameworks.29

However, these efforts struggle to apprehend a technological and evolving domain. This is reflected, for
example, in the variability of vocabulary and definitions. The “Pilot Regime” and MiCA apply to DLTs
defined as a class of technologies that “support the distributed recording of encrypted data”. To this
disputable definition, MiCA adds the notion of DLT “or similar technology”. National legislations use
other terms and definitions, such as “Shared Electronic Registering System”30 in France, the notion of
“DLT asset” in Malta31 and Liechtenstein's notion of “Trustworthy Technology (TT)” defined as
“Technologies through which the integrity of Tokens, the clear assignment of Tokens to TT Identifiers
and the disposal over Tokens is ensured.”32

II. LINKING TOKENS TO UNDERLYING FINANCIAL ASSETS

1. Direct tokenization
In the simplest case, the digital instrument is a financial asset. Similarly to a paper share, a banknote or
the inscription in a CSD, the token is the canonical representation of the asset (figure 1). Laws, or
contracts, bind a piece of digital information with the legal right. The reliability property of the
trust-minimization facilitates the proof of ownership and the shared property effects to third parties.

Figure 1. Representation of Direct Tokenization

More precisely, the token is the instrumentum, while the asset is the negotium. Similarly to the way a
banknote supports its facial monetary value, the token is the primary form of the legal instrument. Often,
tokenized assets will require additionalMoreover legal documentation that can be binded with the
token.33

A condition for this issuance is that the financial assets are not required by law to have a specific form.
Some financial instrument categories require a specific form, such as a paper register or database

33 This link can be established from the token to the legal documentation, conversely or with both references.

32 Gesetz vom 3. Oktober 2019 über Token und vertrauenswürdige Technologien Dienstleister

31 Malta’s Virtual Financial Assets Act 2018

30 Ordonnance n° 2016-520 du 28 avril 2016 relative aux bons de caisse

29 Regulation on a pilot regime for market infrastructures based on distributed ledger technology, and amending Regulations
(EU) No 600/2014 and (EU) No 909/2014 and Directive 2014/65/EU

28 See Dinçkol, Size, Pinar Ozcan, Markos Zachariadis, 2023, Regulatory standards and consequences for industry
architecture: The case of UK Open Banking

Tokenization of Financial Assets - Xavier Lavayssière 5



August 2024

maintained by a regulated actor. For example, shares of unlisted companies in France had to be reported
in a paper-based register. An executive ordinance in 2017 allowed their representation on a DLT.34

Without such a specific law, it would not be possible to tokenize unlisted shares. These DLT-specific
efforts accompany a broader trend to admit any digital forms of any legal document, such as the legal
equivalence of digital signatures.35

Moreover, additional technicalities can prevent the ability to create a digital form. Real Estate
transactions for instance involve a multi-prong process and the update of governmental or private
registers. This process, and thus the deeds can not be tokenized unless there have been prior efforts to
digitize in an interoperable and trust minimized form such registers.36

Figure 2. Issuance and migration in the case of direct tokenization

Regarding the tokenization process, it involves a technological and a legal operation that differs
significantly based on the context. The technical dimension requires creating a trust-minimized
representation. The financial asset, an abstract concept, needs to be bound with a more tangible piece of
digital information. Documents or contracts accompanying the asset can refer to a specific digital
system, with a specific ID within that system. Conversely, digital systems can provide information on the
specific assets that they embody.

The legal dimension can consist of two scenarios (figure 2). The first legal scenario of direct
tokenization is an initial issuance. In this case, an asset is directly and originally emitted in the form of a
token. The financial assets are native to this tokenized form. The issuance of a CBDC, a bond or the
formation of a new company would correspond to this scenario. The second scenario is the migration
from another platform. This necessitates the nullification, or effective cancellation, of the asset's initial
representation in its original form. This can be done by destroying the medium, by contract, or by
regulatory recognition of the priority of the new form.

2. Indirect tokenization
The tokenization of financial assets is often indirect. A new financial asset is issued, backed by the
original financial asset. The token embodies this new financial asset that is legally a form of legal claim

36 E.g., See Qiuyun Shang and Allison Price, ‘A blockchain-based land titling project in the republic of Georgia’ (2019)

35 EIDAS, Directive (EU) 2019/770 on certain aspects concerning contracts for the supply of digital content and digital
services and the Directive (EU) 2019/771 on certain aspects concerning contracts for the sale of goods entered into
application.

34 Ordonnance n° 2017-1674 du 8 décembre 2017 relative à l'utilisation d'un dispositif d'enregistrement électronique partagé
pour la représentation et la transmission de titres financiers
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on the underlying. This occurs when this initial asset has an obligation of form, as we have seen above,
or for strategic reasons. For example, in tokenizing real estate, a company owning the property can be
formed, and users own shares in this company as tokens.37 The shares are native digital assets, but the
real estate is not.

Figure 3. Indirect tokenization

In the case of indirect tokenization, while the token is itself a financial asset, the initial asset continues to
exist independently. Such representation assets can be distinguished depending on the nature of the link
between the representation and the backing or underlying asset.

In the strongest case, the token is fully collateralized in a trust minimized manner. For instance, a token
can represent another asset that is locked by a trust-minimized process, so-called wrapped assets. The
underlying financial asset must be already in a compatible form. For example, Ether, the base crypto
asset of the Ethereum network38 can be wrapped into ERC2039 tokens (WEth)40 for easier
interoperability. Wrapped assets can also represent tokens from another platform, locked in a
trust-minimized bridge. While the primary backing mechanism is technological trust-minimization, a
legal claim can complement this trust-minimized link, either explicitly or inferred from the parties'
intentions. Tokens can also represent a pool of assets in a trust-minimized form.41

In other cases, the link between this claim and the underlying asset remains entirely legal. As a result, the
trust-minimization occurs only for subsequent market operations, when exchanging the claim. The
asset’s original conservation, valuation, and claim strength significantly impact the token’s quality. Laws
offer various models with strong guarantees. The link with the onchain asset can be offered via trust,
regulated funds, or Special Purpose Vehicle (SPV) companies. Custodians can preserve assets while
offering guarantees to their owners.42 These arrangements maintain a strong segregation of the
underlying asset kept by an intermediary distinct from the token issuers. This is also the case of
stablecoins with a segregated reserve pool of secure assets. Under MiCA, stablecoins are a new financial

42 E.g. U.S. Uniform Commercial Code PART 5. Security Entitlements.

41 E.g., Yearn

40 Deployed on mainnet at 0xC02aaA39b223FE8D0A0e5C4F27eAD9083C756Cc2

39 ERC20 for Ethereum Request for Comments n°20 is a common standard for tokens on Ethereum

38 Or “Platform Token” CFTC, Mica. Sometimes also called “native crypto asset”

37 E.g., Special Purpose Vehicles using Delaware LLC series in the case of the startup RealT
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asset that is a claim on this reserve.43 In cases where the token is only a debt on the issuer, it resorts to
contractual law. The owner is provided fewer guarantees in case of bankruptcy of the issuer for instance.

Underlying asset

Unique Asset Basket of Assets

Link Trust minimized Wrapped Tokens Pool Tokens

Trust/Fund/SPV “Onchain treasuries” Asset Reference Tokens
(MiCA)

Debt Tokenized deposits Some Stablecoins44

Table 1. Types of links between a token and its underlying asset

3. Special cases
In some cases, the new asset is designed to mimic the financial properties of the target asset or a pure
new synthetic asset, without a direct link as a backing or underlying asset. This is commonly created via
derivatives. A trust-minimized example is DAI, which mimics the US dollar without direct backing in
US denominated assets, using a pool of tokenized financial assets as collateral.45 These assets are
synthetic.

In the case of mirroring, the asset is a mere representation without legal value. This is used in traditional
infrastructures to facilitate the identification of ownership. No legal right is attached as the claim is, by
law or by contract, designed as represented in another system. It is the case, when duplicated systems
represent a view of the same information, such as with CSD and custodians.46

46 Banque de France, ‘Payments and market infrastructures in the digital era’ (2020)

45 MakerDAO, ‘The​​Dai​​Stablecoin​​System’ (2017)

44 E.g., USDY is a debt of Ondo USDY LLC

43 US projects use similar approaches while waiting for the appropriate regulations. For instance, Paypal’s collaboration with
Paxos for its stablecoin offers more robust claims compared to Paypal’s regular funds.
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Figure 4. Special cases of tokenization

In the weakest cases, out of the scope of this paper, the token is undercollateralized, relying on
technology and economic mechanisms to guarantee their value, such as algorithmic stablecoins.

III. TRUST-MINIMIZATION IN TOKEN OPERATIONS

1. Trust minimized form of a financial asset
The technological process of representing an asset in digital form encompasses various options, each
with a distinct level of trustworthiness. From a purely technological perspective, a token is a digital
representation of information.47 In this context, it aims to represent a financial asset and its ownership.

The concept of a digital token, particularly in the context of blockchains, emerged with the
standardization of programs deployed on permissionless blockchains. Ethereum's popularity catalyzed a
diverse range of such tokens. These programs, “Token Smart Contracts,” incorporate a database (linking
public addresses with token amounts), internal logic (including transfer and issuance rules), static data
and an interface.48 The code’s modularity allows expansion through other smart contracts acting as
libraries.

The standardization of interfaces is a critical aspect. Tokens on permissionless blockchains leverage two
interfaces: an external one, facilitated by the network's nodes to access information and submit
transactions, and an internal one, comprising standardized functions for interactions within the
blockchain's ecosystem of programs.

A clear standard specifies the functions available to both interfaces.ERC20 is the predominant standard
in the Ethereum ecosystem, defining a set of functions suitable for simple assets. Other blockchains offer
similar standards. Most stablecoins follow that standard, potentially adding a few functionalities such as
address blacklisting for compliance. However, more complex financial assets often require validation
mechanisms and some control, leading to the development of more advanced standards:
Ethereum-specific (e.g., ERC1400, ERC3643), general DLT-based (CAST Framework), or broader
standards (CDM).

There are alternative forms of tokenized financial assets. One example is offline money stored in secure
elements, where the chip itself enforces the number of units, effectively running a similar program
locally and securely. However, their interoperability may be limited. Another form is shared information
tokens, like E-cash.49 More broadly, any digital system that can be operated with token-like guarantees
can be used to issue tokens or “quasi-tokens”.

49 David Chaum, Christian Grothoff and Thomas Moser, ‘How to issue a central bank digital currency’ (2021)

48 See Xavier Lavayssière, ‘What is a token smart contract’ (2024)
https://programmablefinance.io/what-is-a-token-smart-contract/

47 It can be noted that 'tokenization' also refers to a related technical concept: using digital tokens to represent sensitive
information (like credit card data or authentication details) to minimize data leakage and streamline transactions.

Tokenization of Financial Assets - Xavier Lavayssière 9



August 2024

2. Intermediaries and governance
During the asset lifecycle, technology alone does not guarantee trust-minimization. While DLTs are
well-suited for creating a level of independence from the issuer or any legally responsible entity, the
efficacy largely depends on the additional design choices made.

Intermediaries are necessary at each step of tokenization. The deal preparation stage necessitates legal
expertise and product design. Technical expertise is required during the token issuance phase.
Furthermore, even though trading processes can be automated, their distribution requires commercial
circuits and transfers may require monitoring for compliance and cybersecurity purposes.

This intermediary involvement persists throughout the asset lifecycle. Trading is likely to be facilitated
by trading venues. Post-trading operations may require certain actors, some of which are currently
mandatory due to regulatory frameworks, such as CSDs. Moreover, asset servicing involves activities
such as interest payments and notifying shareholders of significant events that can be partially
automated, while other actions regarding governance require human intervention.

Additionally, the platform itself is not immune to a lessened form of trust-minimization. If the DLT is
permissioned, it poses both a technical vulnerability and the potential for power abuse by administrators.
Economic literature suggests this could lead to market control by the platform owner. Financial
infrastructures are already prone to limited competition due to concentration, as evidenced by the
increasing margins of capital market infrastructures.

A challenge is the current status of intermediaries as several regulations may apply to them. For
instance, an organization that wants to provide services as a trading venue and operator of the register
would have to apply as a DLT TSS under the pilot regime. However, it might also have to apply as a
CASP under MiCA if it has to hold crypto assets for its operations.

Consequently, if every step remains heavily intermediated, tokenization benefits are substantially
reduced. The degree of permissioning and technical trustworthiness is a key consideration here. Public
blockchains address some of these issues with radical transparency, but they also present governance
risks and may not always be suitable.

3. The experience of DLT transfers
In the financial sector, when assets are tokenized via smart contracts, these contracts can embed specific
rules for various procedures. For instance, transfers of tokenized assets may require authorization. A
feature of the transfer logic could be to add this step, validated by cryptographic signatures of the
revelation authority or third party. Administrators of the platform can access forced execution
mechanisms. Finally, whitelisting is a common design pattern to ensure compliance with Know Your
Customer (KYC) and sanctions regulations.

However, such measures can compromise the trust-minimized nature of the system. The reliance on
administrator keys introduces a vulnerability. Audits of standards have pointed out systemic flaws, such
as the potential for whitelisting to result in the freezing of user funds.

A key characteristic of tokenized trading is the conflation of trade and settlement. This leads to
challenges like Miner Extractable Value (MEV), where we witness fast settlement but slower trade
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execution.50 There's no need for reconciliation in this model, yet technically, distinctions such as order
sequencing are reintroduced, potentially necessitating private orders.

Delivery versus Payment (DvP) processes do not necessarily have to occur on a blockchain or even
within the same infrastructure but must be interoperable for efficient execution. However, it is necessary
to have an accessible settlement token. Experiments by Citibank and JPMorgan demonstrate that any
asset can fulfill this role. However, linking these tokens to financial assets introduces new vulnerabilities.

More generally, the guarantees on ownership must intervene in any stage of the asset’s lifecycle. At rest,
owners must be able to prove their possession. During transactions, the technical settlement must
coincide with the reality of the financial and legal operation.

IV. CUSTODY AND PROPERTYMODEL FOR TOKENIZED ASSETS

The ownership of tokenized financial assets is represented by a particular form of digital possession.
However this possession is exercised via various operational modalities with legal consequences.

1. Self custody
In its simplest form, users maintain direct control over the asset by owning cryptographic keys that
enable transfer and serve as proof of ownership. However, nuances in self-custody exist. Intermediaries
might be necessary to relay information to the system where assets are stored. Additional complexities
include social recovery mechanisms, account abstractions for programmatic control, Hardware Security
Module (HSM) custody, and Multi-Party Computation models.

Another legal challenge is the treatment of this technical possession regarding property. Several
initiatives have been confronted with the challenge of defining when the transfer takes place for the
parties and externally. The token form is often associated with bearer instruments. However, they could
accommodate registered models that would require the system to keep track, leading to potential
discrepancies. Bearer instruments may facilitate composability.

Current models on permissionless blockchains generally lack privacy, as the user is directly interacting
in a pseudonymous manner. This presents individual privacy, competition between market actors and
even economic intelligence challenges. Although this could be mitigated, it is a flaw of the technology.

2. Intermediated custody
In this scenario, an intermediary controls the token on behalf of the user. Technical failures necessitate
that actors managing the register maintain certain controls. The crux of this arrangement lies in the legal
custody relationship, often defined by a regulatory framework that delineates its duties, typically as an
obligation of means. It must be noted that the operational role of cryptoassets custodians, and by
extension tokenized assets custodians, is different from typical financial custodians.

MiCA regulation follows the principle of "same activity, same risk, same rules" rather than representing
a radical departure in the evolution of custodial services. As such, there are noticeable parallels between

50 Philip Daian, Steven Goldfeder, Tyler Kell, Yunqi Li, Xueyuan Zhao, Iddo Bentov, Lorenz Breidenbach, Ari Juels, ‘Flash
Boys 2.0: Frontrunning, Transaction Reordering, and Consensus Instability in Decentralized Exchanges’ (2019)
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the custody requirements for securities under MiFID II and those now applicable to crypto-asset
custodians under MiCA.51

However, it can be argued that the risk profile for crypto custodians is either purely technical, or bears a
closer resemblance to a fund depository.52 This differentiation stems in part from the lack of harmonized
legislation at the EU level on custody services, with rules characterized as an "ancillary service" under
MiFID II, while Undertakings for Collective Investment in Transferable Securities (UCITS) and
Alternative Investment Fund emphasize the fiduciary role of custodians acting as fund depositories.

CONCLUSION

Tokenization aims at facilitating exchanges while providing guarantees to all parties by technological
means. Tokenized financial assets provide a form that is interoperable and trust-minimized.

The broader adoption of tokenization might affect market dynamics and bring systemic benefits, such as
more reliable, open, and efficient financial market infrastructures. However, it primarily poses a
coordination challenge. Without effective coordination, tokenization may even fragment markets further,
financially and technologically, by adding new platforms instead of unifying them.

Composability, a key feature of tokenization, necessitates interoperability across protocols and platforms
to prevent liquidity fragmentation. Yet, this also introduces additional systemic risks, as weaknesses in
any link can have compounded effects.

This paradigm shift demands an evolution in regulatory approaches. However these properties
significantly alter the role of intermediaries. Therefore, it is necessary to establish robust technical and
legal frameworks that can guarantee ownership, ensure the security of exchanges and prevent systemic
risks. Current jurisdictional fragmentation regarding tokenization operations, including their distribution)
results in 'regulatory hopping'—a challenge for platforms as assets become more accessible. The lack of
harmonization complicates platform operations and potentially impacts market behaviors.

At the center is redefining new roles for the various actors participating, from technical operators of the
register, legal advisors, auditors, and underlying platform operators. With trust-minimization, actors can
intervene without taking the role of a financial institution per se. Risk profiles are different and reporting
can be facilitated. However, tokenization presents challenges, including issues around privacy, technical
security, and redefining concepts of ownership, transfer, finality, and interoperability.

52 Directive 2009/65/EC on the coordination of laws, regulations and administrative provisions relating to undertakings for
collective investment in transferable securities (UCITS) and Directive 2011/61/EU on Alternative Investment Fund Managers

51 Directive 2014/65/EU on markets in financial instruments
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