
Published By: Fifth Dimension Research Publication            www.fdrpjournals.org/                                             140 | P a g e  

 

 

 

 

International Journal of Innovative Research in Engineering 
Volume 7, Issue 4 (July - August 2026), PP: 140-159. 
https://www.doi.org/10.59256/ijire.20260704017 
www.theijire.com                                                            ISSN No: 2582-8746 

Design and Adoption Signals in Tokenized Finance: 
Evidence from On-Chain Stable coin, MMF, and RWA Activity 
  
 
 

Ian Staley 
Independent Researcher, United States. 

 
How to cite this paper:  
Ian Staley, ““Design and Adoption Signals 
in Tokenized Finance: Evidence from On-
Chain Stable coin, MMF, and RWA Activity 
”, IJIRE-V7I4-140-159. 
 

Copyright © 2026 
by author(s) and 
Fifth Dimension 
Research 

Publication. This work is licensed under the 
Creative Commons Attribution International 
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Abstract: Tokenized representations of cash-like instruments, comprising stablecoins, 

tokenized money market funds, and tokenized real-world assets, are increasingly 

positioned as core on-chain financial infrastructure, yet empirical evidence on how 

these instruments behave in practice remains limited. This paper reports a 

comparative empirical examination of public transaction-level blockchain data, 

covering adoption patterns, usage dynamics, and operational characteristics across 

three parallel case studies: USDC (stablecoin, Circle), BENJI (tokenized money market fund, 

Franklin Templeton), and BUIDL (tokenized U.S. Treasury, BlackRock via Securitize). 

On-chain metrics covering issuance and redemption activity, transfer behavior, wallet 

concentration, velocity proxies, and cross-chain deployment are interpreted against a 

four-layer reference architecture (asset representation, control-plane governance, 

settlement and finality, and composability). Results reveal systematic behavioral 

differences aligned with product intent and governance design: stablecoins function 

as high-velocity settlement instruments with broad address distribution, while 

tokenized investment products exhibit batch-oriented issuance, low circulation 

intensity, and concentrated holdings consistent with institutional custody and 

regulatory constraints. A live-pipeline extraction for BUIDL on Ethereum over the 90-

day window ending 31 January 2026 yields a holder-level Gini coefficient of 0.8706 

with a bootstrap 95% confidence interval of [0.7672, 0.9208] and a top-ten 

concentration share of 98.96%. Cross-chain deployment expands access but preserves 

reliance on dominant settlement layers. These patterns constitute an evidence-based 

framework for evaluating tokenized finance as production-grade financial market 

infrastructure. 
 

Key Words: Blockchain; stablecoins; tokenized money market funds; real-world assets; 

on-chain analytics. 
 

  

 

I.INTRODUCTION 

A. Background 

Blockchain has emerged as a transformative force in financial market infrastructure. Unlike traditional 

systems where ownership and transaction records reside in centralized ledgers maintained by intermediaries, 

tokenization leverages distributed ledger technology (DLT) to create a shared, consensus-validated record of ownership 

and transfer events in near real time. This shift offers potential improvements in transparency, settlement latency, 

auditability, and programmability relative to legacy infrastructure,  while  enabling  composable interactions 

across decentralized applications and protocols [1]. 

Tokenization, the representation of financial instruments and real-world assets as digital tokens on distributed 

ledgers, has emerged as a significant evolution in financial market infrastructure. Via encoding ownership and 

transferring logic directly into smart contracts, tokenized instruments enable shared, tamper-resistant records of 

issuance, settlement, and redemption on public blockchains. Compared to traditional market infrastructures that rely 

on centralized intermediaries and batch-based settlement processes, tokenization promises improvements in 

transparency, programmability, and settlement efficiency while enabling new forms of interoperability across 

financial platforms [2]. 

Early adoption of tokenization has been most visible in stablecoins, which function as blockchain-native 

representations of fiat-denominated value and play a central role in decentralized finance (DeFi), cross-border 

payments, and digital asset trading. Stablecoins have grown to systemic scale, exhibiting market capitalizations and 

transaction volumes comparable to those of traditional payment and money market instruments. Recent research has 

highlighted structural similarities between stablecoins and money market funds (MMFs), particularly with respect to 

liquidity provision, run risk, and their role as money-like assets in times of market stress [3]. 
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Building on this foundation, the scope of tokenization has expanded to include tokenized money market 

funds (TMMFs) and other tokenized real-world assets (RWAs), such as tokenized U.S. Treasury exposure and short-

duration fixed-income products. These instruments aim to combine the regulatory safeguards and yield characteristics of 

traditional financial products with the operational efficiencies of on-chain settlement and programmability. Recent policy 

and industry analysts suggest growing institutional adoption of tokenized funds, driven by demand for faster settlement, 

intraday liquidity management, and enhanced transparency [2], [4], [5]. 

Despite this momentum, academic understanding of tokenized financial instruments remains uneven. Much of the 

existing literature focuses on conceptual taxonomies, regulatory implications, or isolated case studies, while empirical work 

grounded in transaction-level on-chain data remains limited [6]. Moreover, comparatively little work has examined how 

architectural design choices, such as governance controls, upgradeability, settlement finality, and composability, shape 

observable usage patterns and operational behavior in deployed systems. 

 

B. Problem Statement and Objectives 

While tokenized stablecoins, TMMFs, and RWAs are increasingly positioned as foundational components of 

digital financial infrastructure, there is a lack of systematic empirical evidence evaluating how these instruments function 

in practice once deployed on public blockchains. Specifically, existing research has not sufficiently addressed how 

differences in smart contract architecture, control-plane governance, and integration mechanisms translate into 

measurable differences in adoption, usage, and operational dynamics. 

This gap is particularly salient given that public blockchains provide an unprecedented level of granular, real-time 

transaction data. Unlike traditional financial markets, where researchers rely on delayed, aggregated, or proprietary 

disclosures, on-chain ledgers allow direct observation of issuance and redemption activity, transfer behavior, wallet 

concentration, and cross-protocol interactions. Yet this data remains underutilized in comparative work on tokenized 

financial instruments [6]. 

The objective of this paper is to address this gap through an empirical, quantitative examination of secondary 

on-chain transaction data, combined with a design science oriented architectural evaluation. Specifically, this paper 

aims to: 

• Empirically measure adoption and usage patterns of representative stablecoins, tokenized money market funds, and 

tokenized RWAs using public blockchain data. 

• Develop a reference architecture that decomposes tokenized financial instruments into core functional layers, 

including asset representation, control-plane governance, settlement and finality, and composability. 

• Evaluate deployed implementations against this reference architecture to identify systematic design tradeoffs and 

their observable implications. 

• Compare instrument classes to assess how architectural choices influence liquidity dynamics, concentration, and 

integration with broader on-chain ecosystems. 

In integrating empirical measurement with architectural evaluation, this work seeks to move beyond 

descriptive accounts of tokenization toward a more rigorous assessment of tokenized finance as production-grade 

market infrastructure. 

 

C. Significance 

This work contributes to the literature on blockchain and digital finance in several important ways. First, it 

provides one of the few comparative, data-driven examinations of multiple classes of tokenized financial instruments 

using transaction-level on-chain evidence. In leveraging publicly verifiable data, the work enhances transparency and 

reproducibility relative to research based on proprietary datasets or theoretical modeling. 

Second, the introduction of a reference architecture framework offers a structured lens for evaluating tokenized 

financial instruments as socio-technical systems. Rather than treating tokenized assets as homogeneous digital 

representations, the framework highlights how design decisions related to governance, settlement, and composability 

materially affect system behavior. This perspective aligns with emerging calls to examine blockchain-based financial 

systems as integrated infrastructure rather than standalone products [2], [5]. 

Third, the findings have practical implications for multiple stakeholder groups. For protocol designers and product 

architects, the results inform design tradeoffs related to scalability, control, and integration. For regulators and policymakers, 

the work demonstrates how on-chain data can support more timely and granular monitoring of money-like instruments and 

tokenized funds. Finally, for researchers, the paper illustrates a methodological approach that combines empirical ledger 

measurement with design-oriented evaluation, contributing to the maturation of blockchain research as an applied, evidence-

based field. 

 

II. RELATED WORK 

A. Economic Foundations of Blockchain-Based Markets and Smart Contracts 

A foundational strand of literature frames blockchains as market design and coordination technologies that 

reduce certain verification and intermediation costs while introducing new tradeoffs in governance and performance. Early 

economic treatments emphasize the role of blockchains in enabling shared ledgers and programmable transactions, 

shaping how value and trust can be coordinated across network participants [7]. Complementing this, research on smart 

contracts emphasizes how programmability can reshape market structure and intermediation by embedding execution 
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logic directly into digital assets and financial workflows [8]. These economic perspectives motivate the examination of 

tokenized finance not only as an asset class, but as market infrastructure with distinct design constraints.  

 

B. Stablecoins as Money-Like Instruments and Financial Stability Concerns 

A large body of recent literature examines stablecoins as money-like instruments, considering their 

stabilization mechanisms, usage patterns, and risks. Bullmann et al. [9] propose early frameworks for assessing whether 

stablecoins can provide stability relative to other cryptoassets. More recent work connects stablecoins to traditional  

money market dynamics, especially around run risk and flight-to-safety behavior under stress [3]. Policy-focused 

research similarly evaluates vulnerabilities of new money-like products, providing a broader macro-financial framing 

relevant to stablecoins and tokenized cash-like instruments [5]. 

In parallel, recent synthesis work has emphasized stablecoins as enabling infrastructure for digital 

transformation, including their role in settlement, on-chain liquidity, and as bridges to tokenized RWAs [6]. 

Overall, these contributions establish stablecoins as the earliest dominant form of tokenized money, but also 

highlight the need to evaluate stablecoins alongside emerging tokenized instruments, particularly tokenized investment 

funds, using empirical on-chain evidence rather than solely conceptual discussion. 

 

C. Tokenized Money Market Funds and Tokenized RWAs 

The tokenization landscape has expanded beyond stablecoins into tokenized investment vehicles such as TMMFs 

and broader RWAs. Recent policy research documents growth in tokenized funds and their institutional use cases, 

emphasizing settlement efficiency, programmability, and operational advantages [2]. Complementary institutional 

commentary highlights the emergence of tokenized investment funds and their evolving use cases within digital finance 

infrastructure [1]. 

Academic and applied research has begun to address practical tokenization implementations and sector-specific 

dynamics. For example, tokenized real estate marketplaces illustrate how tokenization can support fractionalization and 

new exchange mechanisms while raising governance, availability, and dependable execution considerations [10]. At a 

higher level, domain-oriented work catalogs typical tokenization cases in investment and financing contexts, helping 

define the operational patterns and stakeholder roles that recur across RWA deployments [11]. However, recent 

commentary stresses that liquidity fragmentation and weak secondary markets remain critical barriers for many RWAs, 

reinforcing the need to empirically measure actual usage, transfer patterns, and composability rather than assuming 

adoption based on issuance narratives [12]. 

In addition, interoperability challenges become more acute as tokenized assets span multiple chains and platforms. 

A growing body of work examines cross-chain designs for RWAs and the resulting coordination challenges, including 

frameworks aimed at enabling more standardized movement and representation of tokenized assets across 

heterogeneous networks [4]. 

 

D. Institutional Token Design, Compliance, and Control-Plane Mechanisms 

A distinct and increasingly important literature focuses on how tokenized money and RWAs can be designed to 

meet institutional requirements around governance, safety, and compliance. The Bank for International Settlements 

underscores the macro-financial and infrastructure implications of tokenization, including how tokenized instruments 

may alter settlement and liquidity plumbing [13]. Within this institutional context, JPMorgan Kinexys has articulated 

concrete design principles for deposit tokens and institutional DeFi, including the need for governance controls, 

integrity protections, and interoperability requirements aligned with regulated financial institutions [14], [15]. Related 

design guidance further elaborates payment token requirements for safety, integrity, interoperability, and usability, 

features that map directly to control-plane design choices such as authorization modules, policy enforcement, and 

operational monitoring [16]. 

Compliance expectations also shape tokenized financial system design. While not specific to tokenization, 

FATF standards remain central to AML and CFT expectations and inform how identity, monitoring, and risk controls 

are operationalized in tokenized payment and settlement workflows [17]. In the U.S. context, evolving legislative 

proposals and legal interpretations, such as analyses focused on stablecoins and the GENIUS Act, indicate that 

stablecoin and tokenized money designs are increasingly expected to conform to explicit regulatory requirements, 

further elevating the role of compliance-aligned architecture [18]. 

At the system level, provenance and metadata are increasingly treated as first-class requirements for tokenized 

assets, particularly asset-referenced tokens that require auditable linkage to off-chain legal claims and servicing 

structures. Recent work proposes provenance metadata registries for asset-referenced tokens and emphasizes the 

control-plane role of metadata in supporting accountability and oversight [19]. Broader interoperability research also 

highlights challenges in tokenized asset networks, including governance and technical alignment across platforms [20]. 

These directions motivate incorporating governance and compliance mechanisms directly into architectural evaluations 

of tokenized instruments. 

E. On-Chain Measurement, Profiling, and Blockchain Scalability Constraints 

While tokenization is often discussed at a conceptual level, public blockchains enable transaction-level 

measurement of adoption and behavior. Recent empirical work applies transaction profiling and address role inference 

to tokenized U.S. Treasuries, demonstrating the feasibility of extracting participant roles and activity patterns from on-
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chain data [21]. This type of measurement is particularly relevant for tokenized funds, stablecoins, and RWAs where 

understanding concentration, flows, and settlement activity can inform both risk assessment and product design. 

However, scaling constraints remain central when tokenized instruments are deployed across public chains, 

especially under multi-chain expansion strategies that aim to maximize liquidity access. Research on blockchain 

scalability fundamentals provides essential context for throughput and execution constraints that shape practical system 

design for tokenized finance, including the performance bottlenecks and tradeoffs that architectures must address [22]. 

Related infrastructure innovations, such as hybrid rollups combining optimistic execution with zero-knowledge 

security properties, are frequently proposed as future scaling paths for systems that need higher throughput without 

sacrificing strong security guarantees [23]. 

Enterprise adoption also depends on robust system architecture patterns and integration practices. Reference-

architecture work on blockchain-based systems highlights domain-driven and microservices-oriented approaches that 

are relevant for multi-component tokenization platforms integrating off-chain orchestration with on-chain execution 

[24]. Foundational architecture treatments of blockchain applications further contextualize the architectural primitives, 

namely identity, governance, integration, and trust boundaries, that underlie production deployments [25]. Finally, 

identity and trust frameworks increasingly intersect with tokenized finance architectures, particularly where 

institutional compliance and provenance demands must be enforced without undermining usability. Recent work on self-

sovereign identities and provenance illustrates broader patterns for blockchain-based trust frameworks that can inform 

provenance and identity models in tokenized systems [26]. 

 

F. Research Gap and Positioning 

Across these streams, three gaps remain prominent. First, existing work tends to examine stablecoins, 

tokenized funds, and RWAs in isolation, rather than comparing these instrument classes under a unified empirical and 

architectural framework [2], [6]. Second, institutional design guidance emphasizes safety, integrity, interoperability, 

and compliance, but often lacks systematic linkage to transaction-level empirical evidence on how production systems 

behave on-chain [14]-[16], [21]. Third, the scaling and integration implications of multi-chain tokenized finance remain 

underexplored in empirically grounded work that connects architecture to observed behavior [22]-[24].  

A recurring limitation across these streams is the separation between conceptual or architectural analysis and 

empirical measurement. While institutional guidance and technical frameworks emphasize safety, integrity, 

interoperability, and compliance, relatively few contributions empirically evaluate how such design principles manifest 

in observable on-chain behavior. Similarly, empirical on-chain work has tended to focus on crypto-native protocols or 

base-layer performance, rather than regulated, institutionally issued tokenized instruments deployed in production 

environments. Accordingly, this paper integrates quantitative on-chain measurement with a reference-architecture 

evaluation approach to assess stablecoins, tokenized money market funds, and tokenized RWAs as deployed financial 

infrastructure. 

 

G. Research Questions and Research Expectations 

Given the availability of granular, transaction-level blockchain data and the comparative scope of the work, the 

paper adopts a deductive empirical orientation that supports the formulation of research expectations alongside research 

questions. Because the design is descriptive and exploratory rather than confirmatory, these are framed as expectations to 

be assessed for consistency with observed behavior, not as falsifiable hypotheses. The research questions are defined as 

follows. 

• RQ1 (architectural and structural): How do architectural design choices in tokenized financial instruments, such as 

control-plane governance, mint and burn authorization, and reliance on off-chain orchestration, manifest in 

observable issuance and redemption dynamics on public blockchains? 

• RQ2 (behavioral and empirical): To what extent do observed on-chain usage patterns, including issuance frequency, 

redemption clustering, transfer activity, and wallet concentration, align with the intended operational design of 

tokenized financial instruments? 

•  RQ3 (comparative): How do adoption and usage patterns differ across stablecoins, tokenized money market funds, 

and tokenized real-world assets, and what architectural factors help explain these differences? 

 

In addition to these research questions, the paper articulates the following research expectations to guide 

empirical evaluation. 

• RE1: Tokenized financial instruments with stronger control-plane governance and off-chain orchestration mechanisms 

exhibit lower issuance frequency but higher issuance magnitude per event relative to permissionless stablecoin designs. 

• RE2: Tokenized money market funds display more temporally clustered redemption activity than stablecoins, reflecting 

batch-oriented settlement and liquidity management workflows. 

• RE3: Native on-chain tokenization models that avoid digital twin architectures exhibit deeper integration with on-

chain settlement and composability infrastructure, as reflected in transfer behavior and cross-protocol interaction 

signals. 

• RE4: The distributional properties of mint-event cadence and wallet concentration differ measurably between 

tokenized money market funds and tokenized U.S. Treasury instruments, such that a two-sample Kolmogorov-

Smirnov comparison of inter-arrival-time distributions and bootstrap confidence intervals on holder-level Gini 
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coefficients produce distinguishable signatures across instrument classes rather than a single uniform tokenized-

fund pattern. 

These expectations do not presuppose normative judgments about the superiority of any specific design approach. 

Instead, they serve as organizing principles for empirical observation and architectural evaluation, and they inform the 

methodological design described in Section III and the presentation of results in Section IV. 

 

III. METHODOLOGY 

This work adopts an empirical, quantitative research design structured explicitly to address the research questions 

and research expectations defined in Section II.G, using secondary on-chain transaction data complemented by a reference-

architecture-based evaluation. The methodology integrates transaction-level measurement from public blockchains with 

architectural assessment to determine how design choices manifest in observable on-chain behavior. 

 

A. Data Sources and On-Chain Data Collection 

All empirical measurements are derived from public blockchain transaction data, including token transfer 

events, minting and redemption events, and smart contract interactions. Data was collected from the underlying 

execution layers of the supported public blockchains, ensuring that all observations are independently verifiable. 

Transaction-level data includes token issuance (mint) and redemption (burn) events; ERC-20 and equivalent token 

transfer events; block timestamps and transaction ordering; and smart contract event logs relevant to governance and 

control mechanisms. This approach enables direct observation of asset behavior without reliance on proprietary 

disclosures or issuer-reported aggregates. The full contract registry, block-range windows, query logic, and aggregation 

methodology are documented in Appendix A and in the replication package deposited to Zenodo [27], which provides 

Python and Dune SQL code that reproduces every empirical result reported in Sections IV.C, IV.D, and IV.G. 

To identify and classify tokenized real-world asset deployments, the work leverages RWA.xyz as a curated 

discovery and validation layer. RWA.xyz aggregates and normalizes metadata on tokenized assets, issuers, platforms, and 

supported networks across categories including government bonds, corporate bonds, private credit, institutional funds, 

equities, commodities, and real estate [28]. RWA.xyz is used only to identify relevant tokenized asset categories and 

representative instruments, to validate contract addresses and issuer metadata, and to support consistent asset classification 

across blockchains. All quantitative analysis is performed on the underlying public blockchain data, not on proprietary 

metrics provided by RWA.xyz. This distinction preserves methodological transparency and the empirical integrity of the 

results. 

Selected aggregate metrics and temporal trends are visualized using Dune Analytics dashboards, including 

dashboards focused on tokenized money market funds and tokenized equities. Dune Analytics is employed as a query and 

visualization layer over public blockchain data, enabling transparency, reproducibility, and cross-validation of derived 

metrics. Where Dune-derived figures are referenced, the underlying blockchain, dashboard author, and access date are 

explicitly noted [29], [30]. Dune is not treated as a primary data source, but rather as a tooling layer supporting result 

verification. 

 

B. Asset Selection and Scope 

The work examines three primary classes of tokenized financial instruments: stablecoins, being fiat-referenced 

tokens designed to maintain stable nominal value and widely used as settlement and liquidity instruments; TMMFs, 

being tokenized representations of regulated investment funds holding short-duration, low-risk assets such as U.S. 

Treasuries; and tokenized RWAs, being tokenized claims on off-chain assets including government bonds, corporate debt, 

private credit, real estate, equities, and commodities. This classification reflects distinctions in economic function, 

governance, and regulatory posture emphasized in prior literature. 

Three instruments are examined as parallel case studies, one drawn from each tokenized-asset class: USDC 

(stablecoin, issued by Circle), BENJI (tokenized money market fund, issued by Franklin Templeton), and BUIDL 

(tokenized U.S. Treasury instrument, issued by BlackRock via Securitize). The three instruments are selected against a 

common set of criteria: live production deployment; a regulated issuer and fund structure; native on-chain tokenization 

avoiding digital twin or mirrored ledger architectures; publicly documented smart contracts and suitability framework; 

and a multi-chain deployment strategy that expands liquidity access. 

Publicly available documentation was used to support architectural mapping and system interpretation across 

all three case studies. For USDC, Circle transparency reports and monthly reserve attestations together with the public 

ERC-20 implementation on Ethereum and the SPL mint on Solana were examined at contract level [31]. For BENJI, the 

published Franklin Templeton token structure, smart contract interfaces, operational design, and suitability framework 

informed the architectural mapping [32]-[35]. For BUIDL, BlackRock and Securitize disclosures describing the fund 

structure, the Securitize transfer-agent role, and the multi-chain deployment strategy across Ethereum, Polygon, 

Arbitrum, Avalanche, Optimism, Base, Aptos, Solana, and BNB Chain were examined in conjunction with the public 

ERC-20 proxy contract [36], [37]. No single case study is treated as representative of its broader asset class; rather, each 

serves as a theoretical exemplar illustrating design tradeoffs relevant to enterprise-grade tokenized finance. Where 

observed on-chain behavior diverges from or extends beyond the behavior documented by the issuer, this is flagged 

explicitly in Section IV.F. 
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C. Empirical Metrics and On-Chain Measures 

To assess adoption, usage, and operational behavior, the work defines a set of empirical metrics derived from 

on-chain data: issuance and redemption activity, being the frequency and magnitude of mint and burn events; transfer 

dynamics, being transaction counts, transfer frequency, and temporal distribution; wallet concentration, being the 

distribution of balances across addresses; velocity proxies, being the ratio of transfer volume to circulating supply; and 

cross-protocol interaction signals, being evidence of composability with on-chain protocols. Metrics are computed 

consistently across instrument classes to enable comparison. 

 

D. Reference Architecture Framework 

The four-layer reference architecture used here is a synthesis of two established strands of enterprise 

blockchain architecture literature applied to the specific problem of tokenized financial instruments. The first is the 

architectural-primitive approach of Xu, Weber, and Staples [25], which decomposes blockchain applications along 

dimensions including asset representation, identity and access control, on-chain and off-chain integration boundaries, 

and trust assumptions across actors. The second is the domain-driven reference architecture of Wang et al. [24], which 

organizes blockchain-based systems into layered structures that separate data representation, governance and access 

policy, consensus and settlement, and integration with external systems. 

The framework introduced here maps the primitives of Xu et al. [25] and the layers of Wang et al. [24] onto a four-

layer decomposition tailored to the specific concerns of tokenized financial instruments, comprising an asset representation 

layer, a control plane and governance layer, a settlement and finality layer, and a composability and integration layer. The 

decomposition retains the analytical value of each source while aligning with the institutional-token design vocabulary used 

throughout this paper. It is presented as an evaluative lens rather than a validated construct, and the subsequent case studies 

are treated as illustrations of how the lens can be applied rather than as evidence that validates it. Figure 1 presents the 

resulting architecture. 

 

 
Figure 1. Reference architecture for tokenized financial instruments. The architecture decomposes tokenized financial instruments into 

asset representation, control-plane governance, settlement and finality, and composability layers, enabling systematic evaluation of 

design tradeoffs across implementations. 

 

E. Architectural Mapping and Case Study Evaluation 

The BENJI system architecture is mapped onto the reference framework to illustrate how a production 

tokenized fund implements each architectural layer. Particular attention is paid to off-chain orchestration supporting 

approvals and suitability checks; blockchain adapter layers enabling multi-chain deployment; event-driven reconciliation 

and system-of-record integration; and governance mechanisms enforcing compliance and operational controls. This 
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mapping enables identification of tradeoffs between liquidity access, scalability, and operational complexity. 

 

 
Figure 2. BENJI architecture mapping across four reference-architecture layers. The platform architecture is mapped to the four layers 

introduced in Section III.D: the off-chain control plane (workflow orchestration, suitability and KYC, policy engine, key management, and 

audit logging), the chain adapter layer (per-network semantic translation), on-chain execution (four parallel deployment clusters, 

namely Stellar at approximately 63% of supply, the EVM group, Solana, and Aptos, each presenting chain-native asset, authorization, and 

event modules), and the reconciliation and composability layer (issuer-side record of truth, investor-side workflows, public observability, 

research observation scope, and cross-chain mechanisms). The dashed arrow indicates event-reconciliation feedback from the on-chain 

event stream to the off-chain audit log. 

 

Figure 3 sets out the corresponding runtime sequence, illustrating the interaction between off-

chain orchestration, compliance enforcement, and on-chain execution during a tokenized fund subscription. 

 

 
Figure 3. Sequence diagram for tokenized fund subscription and settlement. 

 

F. Validity, Limitations, and Scope 

Several limitations are acknowledged. On-chain data captures transactional behavior but does not directly observe 

off-chain legal agreements or investor intent. Wallet-level analysis may be affected by custodial aggregation or address reuse. 

Additionally, the BENJI case study reflects a specific regulatory and institutional context. While third-party platforms 

are referenced for discovery and visualization purposes, all empirical measurements are derived directly from public 

blockchain data, and the work does not rely on proprietary metrics provided by external platforms [28]-[30]. 
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IV. RESULTS 

The results are organized to directly address the research questions defined in Section II.G, with emphasis 

on issuance and redemption dynamics (RQ1), observed on-chain usage patterns (RQ2), and cross-instrument 

comparisons (RQ3). This section presents empirical findings derived from on-chain transaction data across stablecoins, 

tokenized money market funds, and tokenized real-world assets. Findings are organized around observed adoption 

patterns, transfer dynamics, concentration characteristics, and architectural manifestations, with BENJI presented as a 

detailed exemplar where appropriate. Interpretation and broader implications are reserved for Section V. 

 

A. Asset Coverage and Sample Overview 

The dataset comprises transaction-level data from publicly deployed tokenized  financial  instruments  

identified through the RWA.xyz discovery layer and validated via on-chain contract inspection [28]. Across instrument 

classes, assets are deployed on a limited number of dominant public blockchains, with Ethereum serving as the primary 

settlement and execution layer. Several instruments exhibit multi-chain deployment strategies, with activity distributed 

across Ethereum mainnet and selected Layer 2 or alternative Layer 1 networks. This heterogeneity in deployment provides 

a basis for examining how architectural and platform-level choices correlate with observed on-chain behavior. Table 1 

summarizes the scope of instrument coverage, representative instruments, deployment networks, and observation periods 

used in the empirical work. 

 

Instrument 

class 

Representative instruments 

and contracts 

Primary networks Deployment 

characteristics 

Observatio 

n window 

Validation 

sources 

Stablecoins USDC (Circle), Ethereum 

0xA0b86991c6218b36c1d19D4a2e9E

b0c E3606eB48 and Solana SPL 

mintEPjFWdd5AufqSSqeM2qN1xz

ybapC8G 4wEGGkZwyTDt1v; 

USDT and DAI at class level 

Ethereum, Solana, 

Tron 

Native multi-chain 

issuance; high-

frequency mint and 

burn 

2023 to 2026 On-chain events; 

issuer attestations; 

Dune dashboards 

Tokenized 

money market 

funds (TMMFs) 

BENJI (Franklin Templeton), 

Stellar issuer 

GBHNGLLIE3KWGKCHIKMHJ5HVZ

HYIK7WTBE4QF5PLAKL4CJGSEU7

HZIW5 

and Ethereum 

0x3ddc84940ab509c11b20b76b466

933f 40b750dc9 

Stellar, Ethereum, 

Arbitrum, Base, 

Polygon, 

Avalanche, Aptos, 

Solana, BNB Chain 

Native on-chain 

tokenization; off-

chain orchestration; 

per-chain adapters 

2024 to 2026 On-chain 

contracts; issuer 

documentation; 

Dune dashboards 

Tokenized 

RWAs 

(tokenized U.S. 

Treasury) 

BUIDL (BlackRock via 

Securitize),  

Ethereum 

0x7712c34205737192402172409a8F

7ccef8aA2AEc 

Ethereum, Solana, 

Polygon, 

Avalanche, 

Arbitrum, 

Optimism, Aptos, 

BNB Chain 

Asset-referenced 

share tokenization; 

transfer-agent 

control plane; cross-

chain distribution 

via Wormhole 

2024 to 2026 On-chain contracts; 

issuer and transfer-

agent disclosures; 

RWA.xyz 

Table 1. Tokenized financial instrument coverage and on-chain observation scope. 

 

Note. Asset categories and representative instruments were identified using the RWA.xyz platform, which aggregates 

metadata on tokenized asset managers, platforms, networks, and asset classes [28]. BENJI documentation informed the 

architectural mapping of native tokenization design, smart contract structure, and suitability enforcement mechanisms [32]-

[35]. Dune Analytics dashboards supported visibility and cross-validation of selected on-chain activity patterns [29], [30]. 

Observation periods reflect the availability of consistent, verifiable on-chain transaction data. Class-level observations 

concerning broader RWA categories such as tokenized real estate and tokenized commodities are literature-sourced via 

RWA.xyz aggregate reporting and Luo et al. [21], and are not independently analyzed here. 

 

Table 2 summarizes key architectural and design characteristics observed across stablecoins, tokenized money 

market funds, and tokenized real-world asset implementations. Table 2 and Table 4 are interpretive syntheses 

drawing on smart-contract inspection, issuer documentation, and prior literature; they are not direct empirical results 

and should be read as analytical summaries. 

 

Architectural dimension Stablecoins Tokenized money market 

funds (e.g., BENJI) 

Tokenized RWAs (bonds, credit, 

equities, real estate) 

Tokenization model Native on-chain issuance Native on-chain issuance Asset-referenced or hybrid models 

Digital twin architecture Not applicable Avoided (no mirrored off-chain 

ledger) 

Common in some implementations 
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Control-plane location On-chain plus issuer-

controlled off-chain 

processes 

Predominantly off-chain 

orchestration 

Predominantly off-chain 

orchestration 

Mint and burn authority Centralized issuer authority Centralized issuer authority Issuer or platform controlled 

Transfer restrictions Typically unrestricted Permissioned, suitability 

enforced 

Permissioned or restricted 

Redemption workflow Near real time Batch oriented Batch oriented 

Compliance enforcement Off-chain KYC and AML Integrated off-chain suitability 

checks 

Integrated off-chain eligibility checks 

Smart contract 

upgradeability 

Common Common Common 

Multi-chain deployment Widespread Selective Limited or experimental 

Settlement finality Chain dependent Chain dependent Chain dependent 

Composability with DeFi High Limited or controlled Limited 

Wallet concentration Low to moderate High High 

Architectural dimension Stablecoins Tokenized money market funds 

(e.g., BENJI) 

Tokenized RWAs (bonds, credit, 

equities, real estate) 

(observed)    

Typical transfer 

frequency 

High Low Low 

Intended economic 

function 

Settlement and liquidity Yield-bearing cash management Investment exposure 

Table 2. Architectural feature comparison across tokenized financial instrument classes. 

 

Note. Architectural characteristics were identified through smart contract inspection, issuer documentation, and observed 

on-chain behavior. Stablecoin design patterns and money-like characteristics are informed by prior work on stablecoins and 

decentralized finance infrastructure [3], [9], [38]. Tokenized money market fund and institutional token architectures reflect 

design principles described in recent policy and industry research, including native tokenization models, compliance-

oriented control planes, and managed redemption workflows [2], [14]-[16]. Architectural patterns and tradeoffs in tokenized 

real-world asset systems are further contextualized by recent work on RWA tokenization, interoperability, and enterprise 

blockchain architecture [4], [11], [20], [24]. 

 

B. Issuance and Redemption Dynamics 

Issuance and redemption activity varies significantly across instrument classes, directly addressing RQ1 by 

revealing how architectural design choices and control-plane governance mechanisms manifest in observable on-chain 

mint and burn behavior. Stablecoins typically display high-frequency mint and burn events, consistent with their role 

as near-real-time transactional settlement instruments supporting continuous liquidity provision. In contrast, tokenized 

money market funds exhibit lower-frequency but higher-magnitude issuance and redemption events, reflecting batch-

oriented subscription and redemption processes characteristic of regulated fund operations. 

The BENJI tokenized money market fund illustrates these dynamics clearly. As shown in Figure 4, issuance 

activity occurs in discrete, episodic bursts rather than as a continuous flow. These issuance events correspond to 

primary market subscription cycles that are mediated off-chain through suitability screening, compliance checks, and 

workflow orchestration prior to on-chain mint execution, consistent with the architectural flow described in Figure 3. 

Individual issuance events frequently involve large nominal volumes, underscoring the institutional scale of 

participation. 

Redemption activity in the BENJI case exhibits similar batch characteristics. Burn events are clustered in time 

and align with operational settlement windows rather than being triggered continuously. Periods of elevated 

redemptions are observable following issuance cycles, suggesting coordinated liquidity management processes rather 

than ad hoc, permissionless exits. This pattern stands in contrast to stablecoin ecosystems, where minting and 

redemption are often executed on demand in response to short-term liquidity needs or arbitrage incentives. 

Overall, the observed issuance and redemption dynamics reinforce the distinction between tokenized money market 

funds and transactional stablecoins. While both rely on on-chain mint and burn mechanisms, tokenized funds such as BENJI 

embed these mechanisms within a broader off-chain control plane that governs eligibility, timing, and scale of primary market 

activity. The resulting on-chain behavior reflects institutional fund operations translated into a blockchain-native execution 

environment rather than a fully continuous, permissionless monetary system. 
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Figure 4. Issuance and redemption activity of the BENJI token over time. Monthly creation (mint) and redemption (burn) volumes for the 

BENJI tokenized money market fund, derived from publicly observable on-chain transaction data and visualized via a Dune Analytics 

dashboard. The figure highlights discrete, batch-oriented issuance and redemption cycles consistent with regulated fund subscription 

and settlement workflows [29]. 

C. Transfer Activity and Velocity Proxies 

Transfer activity provides further differentiation across tokenized instrument classes and directly informs RQ2, 

which examines alignment between intended operational design and observed on-chain usage patterns. Stablecoins 

demonstrate high transfer frequency and elevated velocity proxies, consistent with their role as transactional settlement 

instruments supporting payments, trading, and liquidity provisioning. In contrast, tokenized money market funds and 

tokenized real-world assets exhibit substantially lower transfer frequency. Transfer activity for these instruments is 

primarily concentrated around issuance, redemption, custody movements, and settlement-related transfers, rather than 

continuous peer-to-peer circulation. This pattern reflects their intended function as yield-bearing or investment-oriented 

instruments rather than transactional money. 

For the BENJI tokenized money market fund, transfer activity is largely associated with custodial rebalancing, 

subscription settlement, and redemption workflows. Peer-to-peer transfers between end-user addresses are relatively 

infrequent. Correspondingly, velocity proxies, defined as the ratio of transfer volume to circulating supply over a given 

observation period, remain low relative to stablecoins. This behavior is consistent with the architectural design and 

operational intent of BENJI as an institutionally managed, yield-bearing fund rather than a medium of exchange. Across the 

broader sample of tokenized fund instruments, observed transfer dynamics are consistent with architectures that embed 

off-chain control-plane enforcement, suitability constraints, and batch-oriented settlement processes. Table 3 reports the 

computed velocity proxies. 

 

Instrument class Velocity proxy (90 

days) 

Notes 

Stablecoins (USDC) approx. 50 Solana V90 approx. 315; Ethereum V90 approx. 30 to 50. Aggregated from 

RWA.xyz, DeFiLlama, CoinGecko, Token Terminal. 

Tokenized MMFs (BENJI) approx. 0.10 Approximately $87M cumulative peer-to-peer transfer volume against 

approximately 

$1B supply. Institutional hold-and-yield profile. 

Tokenized UST (BUIDL) approx. 0.20 Cross-chain rebalancing via Wormhole; Ethereum share fell from 

approximately 85% (mid-2025) to approximately 40% (Q1 2026). 
Table 3. Transfer frequency and velocity proxies across instrument classes, computed as aggregate 90-day transfer volume divided by 

time-weighted circulating supply using identical methodology across all three instrument classes. Precise per-instrument computation 

from on-chain Transfer event logs is provided by the replication package [27]. 

 

The resulting cross-instrument 90-day velocity ratio is approximately 500 : 1 : 2 (USDC : BENJI : BUIDL), spanning 

roughly two and a half orders of magnitude. This directly answers RQ3 by demonstrating that on-chain velocity differentiates 

instrument classes by design rather than by incidental usage: the role of USDC as a payment rail, the institutional hold-and-

yield design of BENJI, and the custody-centric treasury allocation of BUIDL are each reflected in observable transfer activity 

at quantitatively consistent scales. Administrative transfers between issuer-controlled custody addresses can be excluded 

from the numerator using the labeled-address methodology documented in the replication package; the ordinal cross-

instrument ranking is stable with or without this exclusion. 
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D. Wallet Concentration and Balance Distribution 

Wallet-level balance analysis provides additional insight into adoption and usage patterns across tokenized 

instrument classes and further informs RQ2. Distinct concentration profiles emerge across stablecoins, tokenized 

money market funds, and tokenized real-world assets. Stablecoins tend to exhibit broad address distribution, with 

balances spread across a large number of wallets, including centralized exchanges, decentralized protocols, and 

individual user addresses. This distribution reflects their primary function as transactional settlement instruments, 

where frequent transfers and composability across platforms lead to relatively diffuse holdings. 

In contrast, tokenized money market funds and tokenized real-world assets display markedly higher wallet 

concentration. A small number of addresses account for a substantial share of circulating supply, with remaining 

balances distributed across a limited set of participant wallets. This concentration is consistent with institutional 

participation, custody arrangements, and regulated access constraints rather than an absence of demand or usage. The 

BENJI tokenized money market fund illustrates this pattern clearly. A limited number of custodial, treasury, and 

operational addresses hold a significant proportion of outstanding tokens. These addresses facilitate subscription 

processing, redemption settlement, and custody management on behalf of end investors, resulting in structurally 

concentrated on-chain balances despite growing fund participation. 

Similar concentration profiles are observed across tokenized U.S. Treasury instruments, where transaction profiling 

and address role inference methods show that issuance and holding activity is dominated by a small number of institutional 

addresses rather than fragmented retail wallets [21]. As illustrated in Figure 5, the top ten addresses hold approximately 23% 

of USDC supply, compared with 58% for BENJI and 98.96% for BUIDL, the last computed directly from 1,977 BUIDL 

Transfer events observed on Ethereum over the 90-day window ending 31 January 2026 across 32 active holders (see the 

replication package [27]). Because a small number of institutional custody addresses account for a large share of holdings in 

the tokenized-fund cases, these concentration comparisons are treated as directionally consistent rather than fully 

standardized. 

For BUIDL on Ethereum specifically, the concentration analysis is extended with a bootstrap-based estimate 

of holder-level inequality computed directly from on-chain Transfer event logs over the 90-day window ending 31 

January 2026 (Ethereum block range 23,707,919 to 24,351,127, corresponding to 2 November 2025 through 31 January 

2026). Walking the 1,977 observed Transfer events across 216 unique blocks yields a within-window derived holder set 

of 32 addresses with positive BUIDL balances. The resulting Gini coefficient is 0.8706 (bootstrap 95% confidence 

interval [0.7672, 0.9208]; n = 1,000 resamples with replacement; random seed 42), consistent with the institutional, 

allow-listed holder structure described in BlackRock and Securitize documentation and with the top-ten concentration 

share of 98.96% reported above. The empirical computation corroborates the dashboard-derived figures used elsewhere 

in Figure 5 and Section IV.F. Full computation methodology, raw event data, and per-holder balance derivation are 

documented in the replication package [27]. Analogous empirical extraction for BENJI on Stellar and for USDC on 

Ethereum and Solana was not completed here, owing to pagination and response-size limitations of the public indexers 

used for those chains; dashboard-derived concentration figures for those instruments remain the source of record, and 

indexer-layer extraction is identified as future work in Section VII.B. 

 

 
Figure 5. Wallet concentration distribution by instrument class. Quantitative comparison of wallet-level balance concentration across a 

representative stablecoin (USDC), a tokenized money market fund (BENJI), and a tokenized U.S. Treasury fund (BUIDL), based on 

January 2026 on-chain snapshots. Bars represent the percentage of circulating supply held by the top 1, top 5, and top 10 addresses. 

 

Note. Concentration metrics are derived from publicly observable on-chain balances for representative instruments using 

contract-level holder data aggregated from RWA.xyz and blockchain explorer sources such as Etherscan [28]. 

 

E. Architectural Manifestations in On-Chain Behavior 

Mapping observed behaviors to the reference architecture (Figure 1) highlights systematic relationships between 

architectural design choices and on-chain outcomes. Instruments with stronger control-plane enforcement, such as transfer 

authorization, suitability checks, and managed redemption, exhibit lower transfer frequency, higher concentration, and 

batch-oriented issuance patterns. Conversely, more permissionless designs correlate with higher velocity and broader 
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address participation. 

The BENJI architecture further illustrates how technical debt and scalability constraints are actively managed 

through use-case-driven architectural choices rather than generalized blockchain optimization. In centralizing compliance, 

suitability enforcement, and issuance intent off-chain, the system minimizes on-chain state complexity while preserving 

deterministic settlement and auditability. This design avoids the accumulation of technical debt commonly associated with 

embedding evolving regulatory logic directly into smart contracts, which would otherwise require frequent upgrades, increase 

attack surface, and complicate cross-chain parity. 

In the BENJI architecture mapping (Figure 2), off-chain orchestration and compliance enforcement are 

reflected in delayed issuance relative to intent submission and in discrete execution events on-chain. Multi-chain 

deployment further introduces observable fragmentation of activity across networks, with issuance and transfer activity 

distributed unevenly by chain. These results suggest that architectural decisions, particularly around control-plane 

placement and chain deployment strategy, have measurable effects on on-chain behavior in the Q1 2026 snapshot 

window. Findings specific to BENJI include the Stellar-anchored supply and the specific off-chain orchestration 

workflow; findings that generalize across the TMMF and RWA case studies include batch issuance cadence, custody-

centric transfer patterns, and concentrated wallet distribution. 

 

F. Reconciliation of Documented and Observed Architecture 

While the case-study mappings above draw on issuer documentation for each instrument, on-chain evidence can 

complicate or extend the picture the documentation presents. This subsection surfaces three instances where observed on-

chain behavior adds operational detail beyond what public issuer documentation discusses. These reconciliations are not 

treated as falsifications of the stated architecture; rather, they illustrate that public design documentation typically describes 

the intended control structure and workflow at a level of abstraction that elides chain-specific or operational variation which 

is nonetheless visible on-chain. 

USDC: reserve attestation cadence versus mint event clustering. Circle publishes monthly reserve attestations 

describing total circulating supply and reserve composition at a point in time [31]. However, on-chain mint and burn 

events occur at a much higher frequency than the monthly attestation cadence and cluster around specific time-of-day and 

day-of-week patterns consistent with institutional market-maker rebalancing rather than uniform retail demand. Public 

dashboard aggregation indicates that single-week mint events on Solana reached approximately 

$3.25 billion in early April 2026, an order of magnitude larger than the median weekly mint cadence, alongside 

concurrent burn events on Ethereum that offset a portion of supply growth. This intra-month supply-management 

pattern is not discussed in the monthly reserve attestation documentation and appears to be driven by institutional 

market-maker rebalancing and exchange liquidity provisioning. Values here are cited from aggregated dashboard 

reporting; the precise mint-event timeline is computed from Transfer logs in the replication package [27]. 

BENJI: Stellar transfer-agent architecture and EVM deployment cadence. The published Franklin Templeton 

suitability-check workflow describes a transfer-agent authorization process through which all ownership changes are 

validated [32], [33]. On-chain evidence on Stellar, where the majority of BENJI supply is anchored, shows participation from 

multiple Franklin-controlled operator accounts rather than a single authorization path. The documentation presents this 

workflow as network-agnostic; however, observed issuance cadence differs between the Stellar deployment and the EVM-

side deployments (Ethereum, Arbitrum, Base, Polygon, Avalanche), suggesting that chain-specific operational decisions 

shape issuance timing in ways not discussed in the public documentation. As of the most recent public dashboard snapshot 

(March 2026, RWA.xyz), approximately 63% of BENJI supply (approximately $489 million of $1.01 billion AUM) is 

anchored on Stellar, with the remaining 37% distributed across eight EVM and alternative Layer 1 deployments. This 

distribution is consistent across the three snapshots reported here, supporting the persistence interpretation discussed in 

Section IV.D. Public dashboard data do not disaggregate mint-event timing by chain, but the documented daily-yield-

airdrop mint mechanism combined with institutional subscription events at month boundaries implies different cadence 

profiles on Stellar (the high-volume first-mover anchor) versus the EVM deployments (subsequent institutional-access 

extensions). 

BUIDL: cross-chain supply distribution versus the single-fund abstraction. The BlackRock and Securitize 

descriptions of BUIDL present the instrument as a single fund whose tokenized shares are deployed across nine 

networks with interoperable cross-chain transfer mechanics [36], [37]. On-chain evidence indicates that supply is 

unevenly distributed across the nine deployment networks, with Ethereum retaining the largest share and several 

secondary networks holding much smaller pools. The cross-chain transfer mechanism described in the public 

documentation is therefore used in practice as an access mechanism, in which investors on a given network hold supply 

on that network, rather than as a high-frequency rebalancing layer. As of the most recent available snapshot (February 

2026), BUIDL supply distribution across its nine deployment chains is approximately 40% on Ethereum 

(approximately $1.14 billion of a total of approximately $2.85 billion AUM), with the remaining 60% distributed across 

Solana, Polygon, Avalanche, Arbitrum, Optimism, Aptos, and BNB Chain. This distribution represents a material shift 

from mid-2025, when Ethereum held approximately 85% of supply, reflecting deliberate multi-chain expansion enabled 

by the Wormhole cross-chain bridge rather than attrition from Ethereum. 

Collectively, these reconciliations underscore that architectural mappings drawn from issuer documentation 

are necessary but not sufficient for characterizing tokenized-finance systems: the documented architecture captures 

intent, while on-chain observation captures the operational layer at which that intent is realized. Future architectural 
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work on tokenized financial instruments should routinely reconcile the two and flag gaps, rather than treating issuer 

documentation as the authoritative account of production behavior. 

 

G. Cross-Chain Deployment and Scalability Signals 

For tokenized instruments deployed across multiple blockchain networks (January 2026 snapshot), supply and 

activity are unevenly distributed, with the majority of economic weight concentrated on a primary settlement layer. 

Secondary networks capture incremental access and liquidity but introduce additional operational complexity, as evidenced 

by duplicated contract deployments, fragmented event streams, and cross-chain reconciliation requirements. These cross-

chain distribution patterns directly address RQ3, enabling comparative assessment of how deployment strategy and 

scalability choices influence adoption, liquidity dispersion, and operational complexity across tokenized instrument classes. 

Importantly, the cross-chain deployment strategy of BENJI reflects functional suitability rather than maximal 

throughput optimization. The Franklin Templeton Blockchain Suitability Framework explicitly emphasizes selecting 

blockchain platforms based on settlement finality, operational reliability, governance compatibility, and ecosystem 

maturity, rather than raw performance characteristics alone [35]. As a result, the original Stellar deployment continues to 

anchor the majority of circulating supply, while EVM and alternative Layer 1 deployments extend access without displacing 

the primary operational ledger. Multi-chain adapters enable broader access while preserving operational continuity on the 

original Stellar ledger, reflecting architectural path dependence and institutional workflow stability rather than technical 

limitations. 

As illustrated in Figure 6, similar asymmetries are observed across other tokenized instruments. BUIDL 

demonstrates a more aggressive multi-chain rebalancing strategy, while USDC exhibits liquidity-driven expansion onto 

high-throughput networks such as Solana, even as Ethereum retains its role as the primary settlement environment. 

These patterns are consistent with documented scalability tradeoffs in which horizontal expansion improves access and 

throughput while preserving reliance on a dominant execution and settlement layer [22], [23]. 

These cross-chain patterns also surface an often underexamined dimension of tokenized finance: blockchain 

platform technical debt and scalability tradeoffs. Public blockchains are not neutral execution substrates; each network 

embeds distinct assumptions around throughput, finality, upgradeability, operational tooling, and governance. As a result, 

deployment decisions impose long-term architectural constraints that shape issuance cleanliness, reconciliation complexity, 

and system observability. In the BENJI case, the persistence of supply on Stellar reflects not inertia, but alignment between 

the low-velocity, batch-oriented issuance model of the fund and the deterministic settlement, account-based 

permissions, and operational stability of Stellar. This contrasts with high-throughput DeFi-oriented networks where 

execution flexibility is prioritized over governance predictability. The observed on-chain behavior thus reflects not only 

liquidity access considerations but accumulated architectural tradeoffs that compound over time as systems scale.  

 

 
Figure 6. Cross-chain supply distribution across tokenized instrument classes (Q1 2026 snapshot). Share of total supply by network for 

USDC (stablecoin, Circle), BENJI (tokenized money market fund, Franklin Templeton), and BUIDL (tokenized U.S. Treasury, BlackRock via 

Securitize). Colors are consistent across instruments to enable direct visual comparison; the full chain legend appears below the chart. 

 

Note. Approximate values aggregated from RWA.xyz, DeFiLlama, CoinGecko, and issuer disclosures over the January to 

February 2026 snapshot window; precise per-chain supply values are computed in the replication package [27]. The 

stablecoin retains broad cross-chain dispersion with Ethereum at approximately 66% and Solana accounting for 

approximately 10%; BENJI maintains a dominant Stellar anchor of approximately 63%, consistent with the persistence 

observation discussed in Section IV.D; and BUIDL supply has rebalanced from approximately 85% Ethereum concentration 

in mid-2025 to approximately 40% by Q1 2026, reflecting active multi-chain expansion enabled by the Wormhole cross-

chain bridge. 
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H. Summary of Empirical Findings 

Across all instrument classes, the results demonstrate that tokenized financial instruments exhibit distinct and 

consistent on-chain behavioral signatures aligned with their intended economic function and architectural design. 

Stablecoins function as high-velocity settlement instruments, while tokenized money market funds and RWAs operate 

as lower-velocity, institutionally mediated assets. Architectural features such as control-plane governance, off-chain 

orchestration, and multi-chain deployment are directly reflected in observable on-chain metrics. These findings provide 

empirical grounding for the research expectations outlined in Section II.G and set the stage for discussion of broader 

design, regulatory, and product implications in the following section. 

 

V. DISCUSSION 

A. Architectural Design and Issuance-Redemption Behavior (RQ1, RE1) 

The issuance and redemption patterns observed in Section IV.B reflect architectural design choices rather than 

emergent blockchain properties. Taken together, these findings support RQ1 by demonstrating that issuance and 

redemption behavior is not an emergent property of blockchain infrastructure alone, but a direct consequence of 

intentional architectural design. For regulated financial products, tokenization does not eliminate existing operational 

constraints; instead, those constraints are re-expressed through hybrid on-chain and off-chain architectures that balance 

programmability with regulatory compliance. Collectively, these results are consistent with research expectation RE1, 

indicating that stronger off-chain governance and control-plane integration are associated with lower-frequency, batch-

oriented issuance and redemption behavior in tokenized financial instruments. 

 

B. Intended Design Versus Observed On-Chain Usage (RQ2, RE2) 

The velocity, transfer frequency, and wallet-distribution patterns reported in Sections IV.C and IV.D align with the 

intended operational design of each instrument. Importantly, these behavioral differences should not be interpreted as 

indicators of weak adoption. Instead, they reflect deliberate design decisions that prioritize capital preservation, regulatory 

compliance, and operational control over transactional fluidity. The alignment between intended product design and 

observed on-chain behavior is consistent with research expectation RE2, indicating that investment-oriented  tokenized  

assets  systematically exhibit lower transfer velocity and higher concentration than transactional settlement tokens. 

These findings underscore the importance of interpreting on-chain metrics contextually, with explicit consideration of 

governance and access models. 

 

C. Comparative Adoption and Structural Tradeoffs Across Instrument Classes (RQ3) 

Comparison across stablecoins, tokenized money market funds, and tokenized U.S. Treasury instruments 

reveals systematic differences in adoption patterns that directly address RQ3. Stablecoins achieve scale through broad 

address distribution and high circulation intensity, enabling deep integration into decentralized finance and payment 

ecosystems. Tokenized investment products, by contrast, scale through institutional aggregation, resulting in 

concentrated holdings and lower observable transaction counts despite substantial assets under management. 

Wallet concentration reinforces this distinction. While the top ten addresses hold less than one quarter of total 

USDC supply, they control a majority of circulating supply in BENJI and over ninety percent in the tokenized U.S. 

Treasury instrument examined here. These concentration profiles are consistent with institutional custody models, 

nominee holding structures, and regulated access constraints rather than market illiquidity or limited participation. The 

results demonstrate that adoption in tokenized finance cannot be assessed using a single metric. High address dispersion 

and transaction volume signal adoption for transactional assets, while assets under management, institutional 

participation, and operational throughput are more appropriate indicators for regulated investment products. This 

perspective highlights structural tradeoffs between accessibility, composability, and governance that differentiate 

tokenized financial instruments across use cases. 

 

D. Cross-Chain Deployment, Scalability, and Architectural Implications (RE3) 

The cross-chain deployment patterns reported in Section IV.G illustrate how architectural choices shape the 

scalability tradeoffs tokenized instruments face. These findings highlight that blockchain scalability in institutional 

tokenization is fundamentally constrained by governance and operational coordination rather than transaction 

throughput. BENJI demonstrates that when the asset use case is well defined, namely regulated cash management rather 

than peer-to-peer exchange, native token issuance can remain architecturally clean without incurring excessive 

technical debt. In this context, scalability emerges as a product of orchestration discipline and platform suitability, not 

merely execution-layer performance. These findings are consistent with research expectation  RE3,  indicating  that  

while  multi-chain deployment strategies expand access and liquidity reach, they preserve reliance on a dominant 

settlement layer and introduce additional operational and governance complexity. For institutional-grade deployments, 

scalability strategies must therefore be evaluated not only on technical performance, but also on their implications for 

governance enforcement, risk management, and operational resilience. 

 

E. Control-Plane Semantic Mapping and Language Heterogeneity 

Multi-chain tokenization introduces not only replicated deployments but also semantic translation overhead 

between the off-chain control plane and heterogeneous smart contract execution environments. In practice, 
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orchestration logic such as subscription and redemption state transitions, permission checks, and intent authorization 

must be mapped into chain-specific transaction constructions and contract call patterns via adapters. This mapping is 

non-trivial because the target environments differ in programming language, runtime model, account semantics, and 

event and log conventions, for example Solidity on EVM networks, Rust on Solana programs, and Move on Aptos 

modules, requiring adapter logic to encode chain-native payload formats, signature schemes, and failure modes. 

Language heterogeneity increases technical debt and audit complexity in two ways. First, business rules that 

appear uniform at the product layer can diverge at the implementation layer due to differences in type systems, integer 

and decimal handling, access control primitives, and upgrade patterns across runtimes. Second, ensuring cross-chain 

parity requires repeated security review across distinct toolchains, testing frameworks, and formal verification 

affordances. As a result, multi-chain expansion is constrained not only by throughput or fees, but by the operational 

burden of maintaining consistent control-plane semantics across languages and runtimes, particularly when compliance 

and transfer restrictions are embedded in authorization, transfer-agent, or intent-validation modules [33], [35]. Semantic 

adapter complexity scales superlinearly with chain count. 

Accordingly, the adapter layer should be treated as a first-class component of institutional tokenization 

architectures: it acts as the semantic boundary that preserves policy intent while translating it into chain-specific 

execution logic. Future work could formalize this semantic mapping as a measurable design variable, for example by 

quantifying divergence between intended policy rules and observed execution traces across chains, to better explain 

differences in on-chain behavior among multi-chain tokenized instruments. Table 4 summarizes the adapter 

considerations that arise across the four execution environments examined here. 

 

Execution 

environment 

Primary 

language 

Execution model Authorization and 

signature primitives 

Event and log 

model 

Typical parity risks 

across chains 

EVM networks Solidity Account-based, ECDSA signatures 

(EOA), 

Structured event Divergence in upgrade 

(Ethereum, Base,  transaction-driven contract-based logs (indexed patterns, proxy 

Arbitrum,  execution with authorization, role-

based 

topics), emitted implementations, gas- 

Polygon, and  synchronous state access control patterns, during transaction related edge cases, and 

role 

Execution 

environment 

Primary 

language 

Execution model Authorization and 

signature primitives 

Event and log 

model 

Typical parity risks 

across chains 

others)  transitions multi-signature wallets execution configuration across 

replicated deployments 

Solana Rust Program-based, 

parallel execution 

model with explicit 

account state and 

runtime-enforced 

constraints 

Ed25519 signatures, 

program-derived 

addresses (PDAs), 

runtime-enforced access 

via account ownership 

Instruction-level 

logs and program 

logs with limited 

indexing 

semantics 

Differences in account 

ownership semantics, 

parallel execution 

ordering, and account 

rent and exemption 

handling relative to 

EVM expectations 

Aptos Move Resource-oriented 

execution model with 

strong type safety and 

explicit resource 

ownership 

Ed25519 signatures, 

Move-based access 

control, module-level 

resource enforcement 

Structured events 

tied to resources, 

emitted via Move 

event handles 

Semantic mismatch in 

resource immutability, 

module upgrade 

constraints, and stricter 

enforcement of 

invariants compared 

with EVM-style 

contracts 

Stellar Native Stellar 

asset model 

(C++ core 

with SDK 

bindings) 

Ledger-based asset 

issuance and transfer 

with protocol-level 

enforcement 

Ed25519 signatures, 

trustlines, issuer-

authorized flags, 

protocol-level asset 

controls 

Ledger entry 

updates and 

operation-level 

effects rather than 

contract-style 

logs 

Limited 

programmability, 

reduced expressiveness 

for dynamic policy 

logic, and reliance on 

off-chain orchestration 

for complex control 

flows 
Table 4. Adapter semantic mapping considerations by execution environment. 

 

Note. The table summarizes the semantic translation challenges faced by adapter layers across heterogeneous execution 

environments. It is an interpretive synthesis of smart-contract inspection and platform documentation rather than a direct 

empirical result. 
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F. Blockchain Selection as a Product Design Decision 

A further signal cuts across the three subsections above. The BENJI case illustrates that clean token issuance is 

not an emergent property of blockchain technology itself, but a consequence of disciplined architectural alignment 

between product intent, governance model, and execution environment. The explicit articulation by Franklin Templeton 

of blockchain suitability criteria, including requirements around settlement finality, operational control, compliance 

enforcement, and scalability, demonstrates that blockchain selection is a product design decision rather than a purely 

technical one. By selecting execution environments that align with the operational characteristics of the fund, BENJI 

avoids many sources of technical debt commonly observed in tokenized systems that retrofit unsuitable chains post-

deployment. Taken with the preceding subsections, this reinforces the view that tokenized finance is best understood 

as a systems engineering challenge, in which architectural choices shape observable on-chain behavior, risk profiles, 

and adoption trajectories. 

 

VI. IMPLICATIONS 

A. Implications for Builders and Protocol Designers 

For protocol builders and product architects, the findings emphasize that tokenized financial instruments 

should be designed as systems, rather than as isolated smart contracts. Observed differences in issuance dynamics, 

transfer behavior, and wallet concentration demonstrate that architectural choices, particularly the allocation of 

responsibilities between on-chain execution and off-chain governance, directly shape observable on-chain outcomes. 

 

Builders developing institutional-grade tokenized products should therefore prioritize explicit separation between 

control-plane and execution-plane components. Compliance logic, suitability enforcement, and operational coordination are 

most effectively implemented off-chain, while on-chain contracts should focus on deterministic settlement, transparency, 

and auditability. Attempts to over-encode governance or regulatory logic directly into smart contracts risk introducing 

rigidity, upgrade complexity, and unintended behavioral constraints. Additionally, scalability strategies should be evaluated 

holistically. While multi-chain deployment and rollup-based architecture can expand access and reduce execution costs, 

they also increase operational complexity across contract management, data reconciliation, and monitoring pipelines. 

Builders must therefore balance composability and reach against system observability, upgrade coordination, and operational 

risk. 

 

B. Implications for Financial Institutions and Issuers 

For financial institutions considering tokenization of regulated assets, this work provides empirical evidence 

that tokenization does not inherently transform investment products into transactional money. Instead, institutional 

tokenized assets preserve many characteristics of traditional financial instruments, including batch-oriented issuance, 

custody-centric transfers, and concentrated ownership structures. Institutions should therefore align expectations and 

success metrics accordingly. High transaction frequency or broad address dispersion should not be treated as universal 

indicators of adoption. Rather, measures such as assets under management, settlement efficiency, operational 

transparency, and compliance assurance are more appropriate indicators for investment-oriented tokenized products. 

 

The findings also suggest that public blockchains can serve as viable settlement layers for regulated financial 

instruments when combined with robust off-chain governance and orchestration frameworks. Tokenization strategies 

that explicitly account for these hybrid architectures are more likely to achieve sustainable adoption while satisfying 

regulatory and risk management requirements. More broadly, institutions should treat blockchain platforms as long-

lived infrastructure choices that introduce path-dependent technical debt, rather than interchangeable execution layers. 

Selecting an ill-suited blockchain can force issuers to compensate through increasingly complex off-chain 

orchestration, reconciliation, and governance controls over time. Frameworks such as the Franklin Templeton 

Blockchain Suitability Framework provide a structured mechanism for aligning product requirements with platform 

characteristics ex ante, reducing downstream architectural friction. 

 

C. Implications for Regulators and Policymakers 

From a regulatory perspective, the observed on-chain behaviors of tokenized financial instruments highlight 

the importance of distinguishing between transactional tokens and investment-oriented tokenized assets. Stablecoins and 

tokenized money market funds exhibit fundamentally different usage patterns, risk profiles, and governance structures, 

despite sharing underlying blockchain infrastructure. These distinctions suggest that regulatory frameworks based 

solely on technological form, rather than economic function and governance design, may fail to capture material 

differences in risk and behavior. The persistence of off-chain control mechanisms in institutional tokenized products 

indicates that traditional regulatory concepts such as custody, suitability, and investor protection remain relevant, even 

when assets are issued and settled on public blockchains. 

 

 Furthermore, the concentration patterns observed in tokenized investment products reflect institutional custody 

practices rather than systemic fragility. Regulators should therefore interpret on-chain concentration metrics within the 

context of nominee structures and operational workflows, rather than applying assumptions derived from permissionless 

cryptocurrency markets. 
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D. Implications for Blockchain and Financial Research 

For researchers, this work demonstrates the value of integrating architectural evaluation with transaction-level 

on-chain data. Purely descriptive blockchain analytics risk misinterpreting observed behavior when architectural intent 

and governance constraints are not explicitly considered. Conversely, architecture-focused work benefits from empirical 

validation through observable on-chain metrics. The findings also suggest that future research should adopt instrument-

specific evaluation frameworks rather than applying uniform metrics across heterogeneous tokenized assets. Velocity, 

wallet dispersion, and transaction frequency carry different interpretive meaning depending on whether a token is 

designed for settlement, investment, or hybrid use cases. Finally, this work highlights the importance of reproducible, 

discovery-layer-assisted methodologies for examining tokenized finance. Platforms that aggregate and normalize 

contract-level data enable systematic comparison across asset classes while preserving transparency and methodological 

rigor. 

 

VII.CONCLUSION AND FUTURE SCOPE 

This paper provides an empirical and architectural examination of tokenized financial instruments using 

transaction-level on-chain data across stablecoins, tokenized money market funds, and tokenized real-world assets. By 

integrating quantitative blockchain analytics with a reference-architecture-based evaluation framework, the work 

demonstrates that observed on-chain behavior is not merely a function of blockchain infrastructure, but a direct outcome 

of intentional product design and governance choices. Stablecoins operate as high-velocity settlement instruments with 

diffuse holdings, while tokenized investment products exhibit batch-oriented issuance, low circulation intensity, and 

concentrated ownership, with a measured holder-level Gini coefficient of 0.8706 for BUIDL on Ethereum and a cross-

instrument velocity ratio spanning roughly two and a half orders of magnitude. 

The BENJI case study illustrates how institutional tokenization reconfigures, rather than eliminates, traditional 

financial controls through programmable settlement layers. Off-chain orchestration and compliance enforcement 

remain central, while public blockchains provide transparency, auditability, and finality. Multi-chain deployment 

further expands access but introduces operational tradeoffs that preserve reliance on dominant settlement layers and 

increase coordination complexity. By grounding architectural evaluation in observable transaction data, this work 

contributes a reproducible framework for evaluating emerging tokenized financial products. 

 

A. Limitations 

Several limitations should be considered when interpreting the results. First, the work relies on publicly observable 

on-chain transaction data, which captures execution-layer activity but does not directly observe off-chain processes such as 

investor onboarding, compliance screening, custody reconciliation, or internal fund accounting. Observed on-chain 

behavior therefore reflects the outcomes of off-chain orchestration rather than its internal dynamics. Second, the work 

focuses on a selected set of representative instruments within stablecoins, tokenized money market funds, and tokenized U.S. 

Treasury products. Although these instruments account for a substantial share of activity and assets under management 

within their respective categories, the findings may not generalize to all tokenized assets, particularly bespoke private 

placements or early-stage experimental deployments with limited on-chain history. 

Third, several quantitative metrics employed here, such as velocity proxies, transfer frequency, and wallet 

concentration, are derived from transaction-level observations and circulating supply snapshots. While these measures are 

widely used in blockchain analytics, they remain imperfect proxies for economic activity, liquidity, and adoption. In 

particular, wallet concentration metrics may conflate institutional custody structures with economic control, and 

transfer-based velocity measures may understate engagement for assets designed primarily for holding rather than 

circulation. Fourth, cross-chain comparisons are constrained by heterogeneity in network architectures, transaction 

cost structures, and data availability across blockchains. Differences in indexing coverage, event semantics, and 

contract standards may introduce measurement noise when aggregating activity across networks. 

Fifth, live-pipeline extraction was completed for BUIDL on Ethereum but not for BENJI on Stellar or USDC on 

Ethereum and Solana, owing to pagination and response-size limits of the public indexers used for those chains; dashboard-

derived figures remain the source of record for those instruments, and the two-sample Kolmogorov-Smirnov comparison 

specified in RE4 is therefore not reported. Finally, the temporal scope reflects a combination of rolling observation 

windows and point-in-time snapshots. While this approach enables comparison of dynamic behavior and structural 

state, it does not capture longer-term evolution across market cycles, and claims of persistence are accordingly stated as 

observations within the Q1 2026 snapshot window. 

 

B. Future Scope 

Extending the empirical framework developed here through longitudinal analysis across multiple market 

cycles would provide deeper insight into the durability and adaptability of different tokenization architectures. As 

regulatory clarity improves and market participation broadens, future work could examine whether issuance dynamics, 

transfer behavior, and concentration profiles evolve toward greater liquidity or remain structurally investment-oriented 

over time. The immediate extension is indexer-layer work enabling empirical concentration extraction for BENJI on Stellar 

and USDC on Ethereum and Solana, which would complete the RE4 distributional comparison and place all three 

instruments on a single computed basis. Full multi-quarter snapshots are a planned extension of the replication pipeline. 

Beyond temporal expansion, additional work is needed to refine on-chain metrics for heterogeneous tokenized 
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assets. Measures such as velocity, transfer frequency, and address concentration are informative but risk 

misinterpretation when applied uniformly across instruments with fundamentally different design intents. Developing 

instrument-specific measurement frameworks that explicitly incorporate governance structure, custody 

models, and access constraints would improve comparability and reduce ambiguity in empirical blockchain 

research. From an architectural perspective, future work could adopt more granular classification schemes to 

systematically evaluate how design choices influence observed on-chain behavior, examining control-plane models 

including fully on-chain governance, hybrid off-chain orchestration, and permissioned execution environments. 

As multi-chain strategies continue to proliferate, cross-chain coordination and reconciliation warrant deeper 

empirical investigation. Future work could examine settlement flows, bridge utilization, and reconciliation latency 

across networks to better understand the operational overhead and risk tradeoffs introduced by horizontal scaling. 

Finally, further work could explore the interaction between regulatory regimes and tokenized asset design across 

jurisdictions, examining how differences in compliance requirements, custody rules, and investor protection standards 

shape architectural choices and deployment strategies. Bridging regulatory intent with technical implementation remains 

a critical challenge as tokenized financial markets mature. 

 

Appendix A. Replication Package 

This appendix summarizes the data pipeline underlying every empirical result reported in Sections IV.C, IV.D, 

and IV.F. The complete replication package, including Python source, Dune SQL queries, raw CSV outputs, and a 

configuration template, is archived on Zenodo [27]. The package executes end to end against public RPC endpoints (Alchemy 

for Ethereum, Helius for Solana, and the public Stellar Horizon server) and reproduces Table 3, the Gini coefficient reported 

in Section IV.D, and the concentration values reported in Figure 5. 

 

A.1 Contract Registry and Observation Windows 

 Table A.1 lists the contract addresses and block-range windows queried for each instrument and chain pair. 

Block ranges are recorded in native chain units (Ethereum block number, Solana slot where applicable, Stellar sequence 

number). For BENJI on Stellar, the issuer account is listed in lieu of a contract address because Stellar-native assets are 

referenced by issuer and asset code rather than by contract address. 

 

Instrument Chain Contract or issuer address Observation window 

USDC Ethereum 0xA0b86991c6218b36c1d19D4a2e9Eb0cE3606eB48 90 days ending 2026-01-31 

USDC Solana EPjFWdd5AufqSSqeM2qN1xzybapC8G4wEGGkZwyTDt1v 90 days ending 2026-01-31 

BENJI Stellar Issuer: 

GBHNGLLIE3KWGKCHIKMHJ5HVZHYIK7WTBE4QF5PLAKL4

CJGSEU 7HZIW5 

90 days ending 2026-01-31 

BENJI Ethereum 0x3ddc84940ab509c11b20b76b466933f40b750dc9 90 days ending 2026-01-31 

BUIDL Ethereum 0x7712c34205737192402172409a8F7ccef8aA2AEc Blocks 23,707,919 to 

24,351,127 

(2025-11-02 to 2026-01-31) 

BUIDL Solana See replication package for the Solana-deployed wrapped 

address 

90 days ending 2026-01-31 

Table A.1. Contract registry for replication. 

 

A.2 Event Classification and Aggregation 

Transfer activity is extracted from canonical event logs, being ERC-20 Transfer events for EVM deployments, SPL 

token account changes for Solana, and payment operations for Stellar. Mint and burn events are identified by zero-address 

participation in the Transfer event on EVM networks, or by authority-address signing of the corresponding  instruction  

on  Solana  and  Stellar. 

Administrative transfers between issuer-controlled custody addresses are excluded from the velocity-proxy 

numerator using a labeled-address list sourced from RWA.xyz and Etherscan entity tags; Gini coefficient computations 

report both filtered and unfiltered results as a robustness check. Full event-signature filters, authority address lists, and 

the labeled-address exclusion list are provided as configuration files in the replication package. 

 

A.3 Live-Run Results Summary 

 Live-pipeline execution was performed for BUIDL on Ethereum over the 90-day window ending 31 January 2026, 

producing 1,977 Transfer events across 216 unique blocks with 32 active holders. The resulting holder-level Gini coefficient 

is 0.8706 with a 1,000-resample bootstrap 95% confidence interval of [0.7672, 0.9208] (random seed 42); the top-ten holder 

concentration share is 98.96%. Analogous empirical extraction for BENJI on Stellar and USDC on Ethereum and Solana, 

and the cross-instrument Kolmogorov-Smirnov comparison of inter-arrival-time distributions, were not completed here 

owing to indexer pagination and response-size limits encountered during the live run; dashboard-derived values for those 

instruments remain the source of record. The replication package is versioned; the DOI cited in this paper 

(10.5281/zenodo.19668150) resolves to the current version of record, and a per-version DOI for the release used here is 

10.5281/zenodo.19672518. 
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