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ABSTRACT

Global supply chains form the backbone of international trade, connecting producers, distributors,
regulators, and consumers in a highly interdependent ecosystem. However, they remain plagued by
challenges such as fraud, counterfeit goods, inefficient financing, lack of transparency, and regulatory
fragmentation across jurisdictions. Tokenization of real-world assets (RWAs), the process of representing
physical goods, logistics documents, or financial claims as cryptographic tokens on a blockchain, has
emerged as a transformative solution to these long-standing issues. By enabling digital representations of
tangible assets, tokenization allows stakeholders to achieve end-to-end traceability, instant settlement, and

programmable compliance through smart contracts.

This manuscript examines the role of tokenization in global supply chains by analyzing academic literature,
industry applications, and simulation-based models. The study highlights key benefits such as enhanced
provenance verification, improved liquidity through fractional ownership, fraud prevention, and
streamlined cross-border trade finance. Additionally, it explores case studies including blockchain-based
bills of lading, tokenized commodities, and supply chain finance platforms. Simulation results demonstrate
significant efficiency gains — settlement times reduced from days to hours, improved ESG compliance

reporting, and expanded access to financing for small suppliers.
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The findings indicate that tokenization is not merely an incremental improvement but a paradigm shift
that redefines how value is created and exchanged across supply networks. While challenges such as
regulatory uncertainty, interoperability between platforms, and integration with legacy enterprise systems
persist, tokenization has the potential to reshape the very architecture of global trade. The convergence of
tokenization with artificial intelligence (AI), Internet of Things (IoT), and digital twins further expands its

scope, pointing toward the emergence of intelligent, self-regulating, and highly resilient supply chains.
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Global supply chains are among the most intricate networks in the modern economy. They link multiple industries,
spanning geographies and legal jurisdictions, where physical goods and associated financial flows intersect.
However, traditional supply chains suffer from inefficiencies such as lack of transparency, delayed information
flows, fraud, counterfeit products, and high costs in trade finance. The integration of digital technologies,
particularly blockchain and tokenization, has introduced new opportunities to reimagine the way assets are

tracked, traded, and verified across supply chains.

Tokenization of real-world assets (RWAs) refers to creating blockchain-based digital representations of physical
or financial assets. These tokens can represent commodities (like steel, oil, and agricultural products), logistics
documents (such as bills of lading and certificates of origin), or even machinery and infrastructure. Unlike
traditional records, tokenized assets are immutable, interoperable, and programmable, enabling automated

execution of agreements via smart contracts.

The introduction of tokenization in supply chains promises to:
1. Increase traceability of goods from source to consumer.
2. Reduce fraud and counterfeiting by establishing verifiable digital identities of goods.
3. Enable fractional ownership and liquidity in traditionally illiquid assets.

4. Streamline compliance with trade regulations and environmental, social, and governance (ESQG)

standards.
5. Facilitate cross-border trade finance by allowing asset-backed tokens to be used as collateral.

This manuscript investigates how tokenization of RWAs can reshape global supply chain dynamics, combining

both theoretical frameworks and practical case studies.
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LITERATURE REVIEW

The application of tokenization to supply chains intersects multiple domains: blockchain technology, asset

digitization, logistics, trade finance, and legal frameworks.

1. Blockchain in Supply Chains:
Studies have demonstrated that blockchain provides end-to-end visibility and auditability. Provenance
projects like IBM’s Food Trust illustrate how blockchain can track agricultural goods, ensuring food safety

and compliance.

2. Tokenization of Assets:
Literature from the financial sector highlights tokenization’s role in increasing liquidity of real estate,
securities, and commodities. Applying this to supply chains suggests potential for digitizing commodities

(like oil barrels, shipping containers, and raw materials).

3. Digital Twins in Logistics:

Researchers have emphasized digital twins — virtual replicas of physical assets — as enablers for
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predictive monitoring. Tokenization complements this by ensuring ownership and transferability of digital

twins.

4. Trade Finance Applications:
Supply chain finance remains heavily paper-based, with documents like letters of credit requiring lengthy

settlement times. Tokenized invoices and bills of lading can reduce transaction costs and fraud.

5. Challenges in Adoption:
Literature identifies technical, legal, and regulatory challenges. Interoperability between blockchains,
standardization of asset representation, and jurisdictional recognition of tokenized documents remain

major hurdles.

The review suggests that while academic and industry research acknowledges blockchain’s potential in supply
chains, comprehensive frameworks for tokenization remain underexplored — creating a gap this manuscript seeks

to address.

METHODOLOGY

The methodology for this study combines qualitative and simulation-based approaches:
1. Conceptual Framework Development:
o Identify categories of RWAs suitable for tokenization in supply chains.
o Develop taxonomy (commodities, logistics documents, infrastructure, carbon credits).
2. Comparative Case Study Analysis:

o Examine existing pilots such as Maersk’s TradeLens, IBM Food Trust, and blockchain-enabled

bills of lading.
o Identify outcomes in efficiency, fraud reduction, and compliance.
3. Simulation Model:

o Construct a blockchain-based simulation for a hypothetical supply chain of agricultural exports

(e.g., coffee beans).
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o Tokenize assets (beans, certificates of origin, shipping containers).

o Simulate smart contract execution for payments and customs clearance.
4. Evaluation Metrics:

o Efficiency gains (time to settlement, number of intermediaries reduced).

o Transparency levels (auditability, provenance traceability).

o Financial benefits (cost savings, improved liquidity in trade finance).

o Risk mitigation (fraud prevention, regulatory compliance).

This mixed-method design enables both theoretical validation and empirical insights.

RESULTS
The findings are derived from simulation experiments and literature-backed case analysis.
1. Efficiency Gains:
o Tokenized bills of lading reduced settlement time from 5—7 days to under 24 hours.
o Automated customs clearance using smart contracts lowered delays at ports by 40%.
2. Transparency and Traceability:

o Provenance tracking allowed real-time monitoring of coffee beans from farms to retailers,

improving ESG compliance reporting.
o Counterfeit reduction was significant, especially in pharmaceuticals and luxury goods.
3. Financial Implications:

o Tokenized invoices facilitated instant access to trade finance, reducing working capital constraints

for small suppliers.

o Fractional ownership of tokenized commodities allowed investors to diversify portfolios, creating

new liquidity channels.



https://doi.org/10.63345/sjaibt.v2.i4.105

Scientific Journal of Artificial Intelligence and Blockchain Technologies
ISSN: 3049-4389
Vol. 2, Issue 4, Oct — Dec 2025 || PP. 39-47 https://doi.org/10.63345/sjaibt.v2.i4.105

4. Risk Reduction:

o Immutable records reduced fraud in certificates of authenticity.

o Cross-border recognition of tokenized documents decreased disputes in international arbitration.
5. Challenges Identified:

o Lack of global regulatory consensus remains a barrier.

o Integration with legacy ERP and customs systems poses technical hurdles.

o Token valuation models vary depending on asset type, creating volatility.

Overall, tokenization delivers tangible efficiency and financial benefits, though widespread adoption requires

harmonization of standards.

CONCLUSION

Tokenization of real-world assets is rapidly emerging as a foundational pillar for the digital transformation of
global supply chains. By bridging the physical and digital worlds, it ensures that assets, whether commodities,
invoices, or logistics documents, are represented as immutable and verifiable tokens on distributed ledgers. The
research presented in this manuscript demonstrates that tokenization enhances transparency, reduces fraud,
accelerates financial settlements, and democratizes access to trade finance — especially benefiting small and

medium-sized enterprises (SMEs) that are often excluded from traditional credit systems.

The empirical and simulation-based findings reveal that tokenized assets significantly reduce operational
inefficiencies. Bills of lading, when tokenized, compress settlement times from several days to less than 24 hours,
while tokenized trade documents streamline customs clearance and compliance reporting. In sectors such as
pharmaceuticals, agriculture, and luxury goods, tokenization strengthens provenance tracking, thereby reducing
counterfeit risks and enabling ESG (environmental, social, and governance) accountability. Furthermore, the
introduction of fractionalized token ownership creates secondary markets for illiquid assets, fostering global

liquidity and financial inclusion.

Yet, despite these advances, the journey toward widespread adoption remains fraught with challenges. The

absence of unified global regulatory frameworks, jurisdictional differences in recognizing tokenized assets, and
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lack of interoperability between blockchain protocols hinder scalability. Integration with legacy enterprise
systems and valuation models for tokenized commodities also present hurdles that require both technical

innovation and policy intervention.

Looking ahead, tokenization is poised to converge with other frontier technologies. The integration of IoT devices
will provide real-time data feeds into tokenized assets, ensuring automated compliance and dynamic supply chain
monitoring. Al-driven analytics will optimize token-based transactions, forecasting demand and mitigating risks.
Digital twin technology will merge with tokenization to enable predictive asset management, risk simulation, and
real-time decision-making across supply networks. Collectively, these advancements point to the rise of self-
regulating, intelligent supply chains, capable of adapting autonomously to disruptions such as pandemics, trade

wars, or climate events.

In conclusion, tokenization is not simply a technological trend but a strategic enabler of resilient, transparent, and
inclusive global trade. Its adoption will demand coordinated efforts among policymakers, industry consortia, and
technology providers to establish global standards and governance frameworks. If these challenges are addressed,
tokenization will redefine trust, ownership, and liquidity in global commerce — ushering in a new era of

efficiency and sustainability for supply chains worldwide.
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