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ABSTRACT

As the predominant modality of international
trade, maritime transport generates complex
contractual relationships - including contracts
of carriage, charter parties, and ancillary
agreements - that traditionally rely on paper-
based documentation, particularly bills of lading.
The physical nature of these instruments creates
systemic vulnerabilities to fraud, loss, and
delays. Technological modernization initiatives
by industry stakeholders have demonstrated
potential to enhance efficiency and contractual
reliability. Blockchain technology, with its
decentralized, immutable ledger architecture, has
emerged as a transformative solution for maritime
contracting. Blockchain implementation offers
three key legal advantages: (1) cryptographic
security for contractual documentation; (2) real-
time traceability of the transport lifecycle; and
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(3) automated execution through smart contracts. This normative descriptive-
analytical study examines: 1) The legal implications of blockchain adoption
in maritime transport processes; 2) Its legal effects on rights and obligations
of maritime actors; and 3) Jurisdictional and regulatory challenges in
implementation. The study evaluates Iran’s readiness for blockchain integration
through comparative analysis of international frameworks - including the
Rotterdam Rules and UNCITRAL Model Laws - while identifying necessary
legislative adaptations.
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[Extended Abstract]

Maritime transport, as the most prevalent mode of shipment in international
trade, necessitates the execution of various contracts including carriage
contracts between carriers and consignors, ship charter agreements, letters of
credit, and others. Throughout these processes, numerous documents, notably
bills of lading, are employed, predominantly in physical form and thus exposed
to various risks such as damage, theft, and forgery. Given the continued reliance
on paper-based documents in international trade, persistent issues including
document tampering, loss, and collusion have been commonplace. The adoption
of a reliable registration method can effectively mitigate these problems while
also reducing the administrative costs associated with document management
and transfer.

One of the most prominent emerging technological innovations that has
gained widespread acceptance in economic spheres is blockchain technology.
By leveraging blockchain, security in international contracts can be preserved
for all parties involved, and the entire maritime transport process can be
monitored through sequential data blocks, from origin to destination. The
advanced cryptographic capabilities of blockchain distinctly differentiate it
from traditional registration methods. Countries worldwide have embraced
blockchain for commercial data registration due to its unique characteristics
such as decentralization, shared access, immutability, transparency, and ease of
accessibility.

Both private and governmental entities have actively pursued modernization
of maritime logistics processes, resulting in significant reductions in shipping
durations and improved contract execution. With scientific advancement
and the proliferation of new electronic communication tools, legislators
have continuously sought to evaluate the capabilities and nature of such
technologies, balancing their advantages and disadvantages to determine their
legal legitimacy. If a technology aligns with the legal foundations and values of
a particular jurisdiction, it is more likely to be recognized as lawful. Following
further technological developments, commercial transactions have evolved into
new formats, including smart contracts and the use of digital currencies, thereby
marking a new phase in human achievement that requires comprehensive legal
validation to secure public acceptance. This study aims to elucidate how a
novel information registration method, distinguished by its unique features,
impacts the traditionally conservative maritime transport industry, which has
been predominantly conventional for centuries.

Employing a descriptive-analytical methodology, this research examines
the legal dimensions of blockchain technology’s application in various stages
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of maritime transport, addressing its legal effects and foreseeable challenges.
Furthermore, the study explores the feasibility of implementing blockchain
technology in Iran through an analysis of international legal instruments such
as conventions and model laws.

Among the significant contributions of blockchain technology to maritime
transport are the automated registration of Incoterms and the self-executing
payment of contractual obligations via blockchain-based smart contracts.
The technology also facilitates integrated smart insurance policies capable of
real-time damage reporting to cargo. Moreover, blockchain is instrumental in
streamlining and accelerating payments associated with letters of credit - a
practice already adopted by leading global banks to resolve delays caused by
the untimely submission of bills of lading, which serve as collateral for financial
institutions. Customs authorities benefit from blockchain-enabled procedures
such as automated customs declarations, self-executing duty payments, and
prompt validation of necessary permits and documentation, all of which
contribute to expedited cargo clearance processes. Another innovative effect
of blockchain technology includes cargo valuation based on transaction data
permanently recorded on the platform. Additionally, the systematic review of
registered transactions within each blockchain block and cross-referencing of
data serve to reduce illicit activities such as money laundering and tax evasion.

The emergence of smart ports, equipped with artificial intelligence and recently
implemented in European countries, further complements blockchain integration
by enabling connectivity with ship operators and blockchain systems. This
advancement enhances vessel traffic monitoring, thereby reducing congestion
and mitigating litigation related to vessel delays and cargo delivery disputes.
The legal validation and broad adoption of blockchain-based contracts among
merchants are contingent upon the existence of reliable statutory frameworks.
This research initially focuses on the Rotterdam Rules, followed by a discussion
of the UNCITRAL Model Law on Electronic Transferable Records, which has
seen increasing ratification worldwide, to evaluate the effectiveness of existing
legal regimes in accommodating blockchain technology.

Finally, the study addresses the challenges and barriers to blockchain and
smart contract implementation and concludes with an assessment of Iran’s legal
preparedness through the review of relevant statutes such as the Electronic
Commerce Act and Maritime Code. This analysis considers the prospects
for incorporating blockchain technology into Iran’s maritime transport legal
infrastructure, thereby supporting modernization efforts and aligning with
international legal standards.
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