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By offering an innovative infrastructure, blockchain has revolutionized the
traditional mechanisms of marine insurance. Data registration's distributed and
immutable nature has enhanced transparency and efficiency, significantly reducing
reliance on paper-based documentation. Furthermore, smart contracts have enabled
the automatic execution of insurance obligations, thereby minimizing legal disputes.
However, implementing this technology in marine insurance faces substantial legal
challenges at both national and international levels. Key among these challenges is
the lack of coordination between legal systems and the ambiguities and gaps in
legislation concerning regulating relationships among stakeholders. This research,
employing a comparative and descriptive-analytical approach, examines the legal
frameworks governing the use of blockchain in marine insurance and evaluates the
feasibility of aligning this technology with existing regulations through an analysis
of its practical and legal challenges at the international level. In addition to a
comparative study of international standards established by organizations such as the
IMO and UNCITRAL, the Iranian legal system is also examined to assess the
compatibility of domestic frameworks with technological advancements in the
marine insurance sector. The study's findings indicate that by adopting an expansive
and adaptable interpretation of existing regulations and developing coherent and
harmonized legal frameworks, the necessary conditions for effectively utilizing this
technology can be established. Moreover, the coordination between national and
international legal systems, the development of legal standards, and the
strengthening of legislative and technical infrastructures will play a fundamental role
in facilitating the acceptance and application of blockchain in the marine insurance
industry.
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1. Introduction

In the present era, regulating digital relationships and leveraging distributed technologies, particularly in security
and transaction transparency, has become a fundamental issue in legislation. By creating distributed and immutable
databases, blockchain technology plays a crucial role in ensuring security and facilitating the execution of digital
contracts while enabling the removal of data centralization. This technology has established an appropriate
framework for data recording and management in fields such as maritime insurance. Despite blockchain's
decentralized and immutable characteristics, significant legal challenges exist, particularly in aligning with
traditional regulations. This issue necessitates the revision of current legal frameworks and the formulation of legal
approaches that are consistent with the principles and requirements of blockchain technology. Furthermore, the
lack of coordination in international legal policies is a barrier to cross-border interactions in blockchain and smart
contracts. Comparative analysis of regulations and evaluating international legal frameworks can contribute to
formulating new regulations that keep pace with technological advancements. The maritime insurance industry's
dependence on paper-based documentation results in inefficiencies and escalated costs. Blockchain technology,
through the use of advanced encryption and smart contracts, enables the digitalization of insurance documents and
optimizes procedural workflows. Additionally, it enables the accurate and secure recording of cargo and vessel
information, promoting transparency and reducing legal disputes. Despite these advantages, the adoption of
blockchain in maritime insurance faces challenges such as the lack of appropriate legal frameworks, ambiguity in
the enforcement of smart contracts, and misalignment between domestic regulations and international standards.
The primary questions explored in this study are: Do regulations enacted before the advent of blockchain
technology align with its inherent features and requirements? What legal reforms and mechanisms could facilitate
the development of cohesive legal frameworks that align with international regulations and meet the demands of
this technology? This paper aims to analyze the various dimensions of these issues and examine the legal
challenges associated with blockchain in maritime insurance and transportation. The structure of the paper is as
follows: First, the applications of blockchain in maritime insurance and transportation will be explored, followed
by an analysis of its legal challenges and shortcomings. Finally, recommendations will be offered, including
reforms to existing regulations, implementing pilot projects, and formulating comprehensive international
guidelines to align legal frameworks with blockchain technology's evolving needs and requirements. The
advancement and adoption of technology have raised new legal issues that require a detailed analysis and
adaptation to existing legal frameworks.

2. Methodology

This paper adopts a comparative and descriptive-analytical approach to examine the challenges and opportunities
of using blockchain technology in the maritime insurance industry. The paper begins by exploring the various
applications of blockchain in maritime cargo transportation and insurance. It then analyzes the legal and technical
challenges of implementing blockchain in these areas. These analyses will include a comparative evaluation of
national and international regulations and an examination of the scalability issues faced by blockchain networks
in commercial applications. This research will thoroughly examine data from various scholarly and research
sources and conduct comparative analyses of different regulatory frameworks.

Furthermore, legal recommendations will be provided to align blockchain with national and international
laws and regulations. This approach offers a more comprehensive understanding of the existing challenges and
opportunities. It outlines the essential foundations for developing and adopting blockchain technology in the
maritime insurance industry.
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3. Results and Discussion

The findings of this study indicate that blockchain technology, with its distinctive features, particularly in
distributed and immutable data recording, can significantly optimize marine insurance processes. This technology
improves transparency and reduces fraud within insurance systems, streamlining administrative and legal
processes while minimizing risks associated with human errors or delays in processing. Using smart contracts in
this field, particularly marine insurance, simplifies complex processes, enhances efficiency, and reduces costs.
Furthermore, blockchain has the potential to substantially decrease costs associated with paper-based
documentation and the traditional management of insurance records. Enhancing the speed of data processing
throughout all phases of insurance policies, from application to claims settlement, reduces operational costs and
enhances overall efficiency, thereby optimizing the effectiveness of the insurance process and ensuring compliance
with contractual obligations. However, challenges such as the lack of coordination between national and
international legal frameworks and the technical complexities inherent in blockchain continue to hinder its
widespread adoption in the marine insurance industry. Notably, the absence of appropriate legal frameworks for
implementing smart contracts and the misalignment of national laws with blockchain requirements represent
significant barriers to adopting this technology. Blockchain technology effectively aligns with the provisions of
the 1924 Hague Convention. This convention, which represents the first international legal framework in maritime
transportation, clearly outlines the responsibilities of carriers and the conditions for the formulation of agreements.
By integrating and permanently recording data from ship and container sensors, blockchain can ensure carrier
responsibilities with greater accuracy and transparency. Moreover, the convention allows for the formulation of
agreements without issuing a bill of lading, a process which, through blockchain-based smart contracts, can enable
the automatic and precise execution of these agreements, thereby preventing potential disputes. As a result, the
use of blockchain not only does not contravene the principles of this convention but also facilitates the precise
recording of information and the automatic enforcement of obligations, contributing to the more effective
realization of its objectives while helping to reduce legal challenges and enhance security in maritime
transportation. Blockchain technology is also aligned with The Hague-Visby Rules, 1968 amendment, and can
assist in the more precise enforcement of these regulations. The Hague-Visby amendment obligates the carrier to
comply with its responsibilities throughout all stages of transportation and compensate for potential damages. By
recording immutable information in a distributed ledger, blockchain reduces the likelihood of fraud and human
error, providing reliable documentation for assessing responsibilities. This amendment further emphasizes the
carrier's responsibilities and legal obligations regarding the safety and maintenance of goods, with blockchain
improving transparency in the accurate recording of this information, reducing legal disputes, and enhancing
stability in insurance processes. Furthermore, the amendment allows carriers to delegate rights or increase
responsibilities, which blockchain-based smart contracts can automatically register, enforce, and implement these
rights and responsibilities. The analyses revealed that blockchain is highly compatible with the 1978 Hamburg
Convention and can enhance efficiency. Digitalizing bills of lading and transport documents through blockchain
increases the security and authenticity of transactions, providing a suitable platform for facilitating payments and
resolving legal disputes more swiftly. This technology is also in alignment with the UNCITRAL Model Law on
Electronic Signatures, 2001, and can facilitate and accelerate cross-border transactions. Ultimately, the United
Nations Convention on the Use of Electronic Communications in International Contracts is compatible with
blockchain technology and can significantly enhance legal security in international contracts. By emphasizing the
legal validity of electronic documents, this convention facilitates the acceptance and legitimacy of blockchain,
offering considerable advantages in international industries, such as transportation and maritime insurance,
through information transparency, security, and immutability.
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4. Conclusions and Future Research

Based on a review of legal scholarship about maritime insurance and considering the inherent characteristics of
blockchain technology in establishing decentralized and immutable infrastructures, adopting this technology can
substantially enhance the efficiency and transparency of maritime insurance procedures. This technology enhances
industry transparency, security, and efficiency, simplifying insurance procedures. However, the implementation
of blockchain still faces numerous challenges. These challenges include legal barriers, technical issues,
implementation costs, and the need for coordination with traditional infrastructures. Furthermore, the scalability
limitations of blockchain networks and issues related to smart contracts represent other significant obstacles to the
widespread adoption of this technology. The adoption of blockchain in maritime insurance and transportation
requires a shift in mindset within the relevant organizations, increased trust within the industry, and awareness-
building among stakeholders. This research highlights the importance of reforming and aligning international
regulations to leverage blockchain technology effectively. Additionally, existing regulations, such as The Hague
and Hague-Vishy Conventions, which were comprehensive at their creation, now require updates and alignment
with modern technologies. Although the Electronic Commerce Law acknowledges the validity of electronic
documents in Iran, a comprehensive legal framework for adopting and implementing smart contracts and
blockchain-based documents in the country's judiciary has yet to be established. In order to ensure compliance
with international standards, it is imperative to revise and amend the legal frameworks governing maritime
transportation, insurance, and digital commerce. Additionally, to facilitate the adoption of blockchain technology,
prioritizing the development of technology law, establishing specialized regulatory bodies, and strengthening legal
mechanisms to support international trade is recommended. Practical recommendations for Iran include localizing
insurance regulations using international standards. To this end, it is necessary to form a specialized committee
consisting of representatives from the Central Insurance of Iran, the Ports and Maritime Organization, and legal
and financial entities to develop regulations for blockchain adoption, smart contract design, and the validation of
digital insurance documents. Iran's maritime law must also be updated promptly to leverage blockchain
capabilities. Adopting digital bills of lading and smart contracts can increase transparency, reduce corruption, and
optimize maritime transportation processes. As a result, blockchain technology could play a pivotal role in
enhancing Iran's legal and operational systems of insurance and maritime transportation.

To optimally utilize this technology and align Iran's insurance and maritime transportation industries with
international standards, targeted reforms are essential in several areas:

A. Developing and amending legal frameworks and regulatory guidelines by localizing international
standards, adopting digital bills of lading, and designing smart contracts requires joint specialized committees
between the Central Insurance Organization, Iran Ports and Maritime Organization, and legal and financial bodies.

B. Updating domestic maritime transportation laws to facilitate the adoption of electronic documents and
smart contracts will lead to greater transparency and reduced corruption.

C. Strengthening the capacity and specialized training of legal and technical experts through training
programs and enhancing cooperation with startups and universities to create the necessary knowledge for
blockchain utilization.

D. Improving infrastructure by establishing monitoring systems, validating digital contracts and documents,
and expanding off-chain payment pathways to enhance the operational efficiency of insurance systems.

E. Reforming lIran's Electronic Commerce Laws, including accepting encrypted digital signatures and
developing digital identity verification systems to facilitate the authentication process and digital signatures
nationally and internationally.

Therefore, the practical and effective use of blockchain technology in Iran's insurance and maritime
transportation industries requires the simultaneous and coordinated implementation of these recommendations,
which could enhance legal security, increase efficiency, and facilitate international commercial processes.
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