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ABSTRACT

Digital transformation in road freight transport has fundamentally affected traditional transport documentation and,
consequently, the mechanisms used to determine and attribute carrier liability. Using a descriptive, analytical, and comparative
legal approach, this study examines the liability regime of road carriers under the CMR Convention and Iranian commercial law
and analyzes the legal implications of the transition from paper consignment notes to e-CMR and the application of distributed
ledger technology. The findings indicate that the CMR provides a more coherent and specialized framework regarding the
temporal scope of carrier liability, loss, damage, delay, exemption grounds, burden of proof, liability limitation, and the
consequences of intentional or grossly wrongful conduct. Iranian commercial law, although recognizing the professional
responsibility of the carrier, requires further development in terms of regulatory detail, digital compatibility, and the legal
treatment of electronic transport documents. The e-CMR can strengthen evidentiary reliability and transparency by enabling
precise recording of time, location, transport instructions, cargo condition, and final delivery. Blockchain technology may further
reduce disputes concerning authenticity and data integrity by creating time-stamped, traceable, and tamper-resistant records.
Nevertheless, immutability does not necessarily guarantee substantive accuracy, and unresolved issues remain regarding
inaccurate data entry, sensor malfunction, technology-provider liability, cybersecurity, data protection, and cross-border
interoperability. The study concludes that modernization of Iranian road transport law should simultaneously address
substantive carrier-liability rules, comprehensive legal recognition of e-CMR, and the allocation of responsibility arising from
digital transport infrastructure.
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EXTENDED SUMMARY
Road freight transport constitutes a central component of domestic and international trade because
the physical movement of goods is inseparably connected with legal rules governing custody, risk
allocation, documentary evidence, compensation, and the temporal scope of carrier liability. The
legal significance of the carriage contract becomes particularly evident when goods are lost,
damaged, stolen, or delivered late, since the consignor or consignee is normally unable to exercise
direct control over the goods while they remain in the carrier’s custody. Within international road
transport, the Convention on the Contract for the International Carriage of Goods by Road,
commonly known as the CMR, has established a relatively coherent liability framework designed to
harmonize rules governing the carrier’s obligations, exemptions, evidentiary burdens, and limits of
compensation. The interpretive importance of harmonized international carriage rules lies in their
ability to reduce legal uncertainty in cross-border transactions and prevent radically divergent
outcomes in disputes concerning the same commercial operation (Wesolowski, 2022a). In Iranian
commercial law, the carrier is likewise recognized as a professional actor entrusted with the
transportation and protection of goods, yet the statutory framework remains less detailed and less
systematically adapted to the complexity of contemporary road transport. This disparity has become
increasingly significant because modern transport operations no longer depend exclusively on
physical consignment notes, manually recorded delivery events, or paper-based evidence. The
expansion of electronic documentation, telematics, real-time tracking, digital signatures, automated
logistics platforms, and distributed information systems has altered the practical environment in
which carriage contracts are formed, performed, modified, and litigated. Research on the transition
from paper CMR documents to electronic consignment notes demonstrates that digitization can
significantly reduce administrative processing time and improve the flow of transport information
among supply-chain actors (Poliak & Tomicova, 2021). Similarly, studies of e-CMR implementation
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have emphasized that digital consignment documentation can strengthen transparency, reduce
repetitive data entry, and facilitate faster interaction among consignors, carriers, consignees, and
public authorities (Casado & Garcia-Doncel, 2021). Against this background, the present study
examines the carrier liability regime under the CMR Convention and Iranian commercial law while
placing particular emphasis on the legal consequences of the transition to the electronic consignment
note and the potential integration of distributed ledger technology, especially blockchain, into the
documentary and evidentiary architecture of road freight transport.

The study is based on a descriptive, analytical, and comparative legal method and seeks to identify
both structural similarities and normative divergences between the CMR regime and Iranian law.
The analysis focuses on the legal nature of the road carriage contract, the carrier’s obligations, the
temporal scope of liability, the treatment of loss, partial loss, physical damage, and delay, the burden
of proof, exemption grounds, limitation of liability, and circumstances in which the carrier may lose
the right to rely on statutory liability limits. Under the CMR model, carrier liability is not constructed
as an unlimited guarantee against every adverse event occurring during transport; rather, it operates
as a professional liability regime in which responsibility is presumptively attached to loss, damage,
or delay occurring between the taking over of the goods and their delivery, while specific defenses
remain available where the carrier can establish legally recognized causes of exemption. The
temporal connection between custody and damage is therefore fundamental to the operation of the
liability system, since the determination of when the goods entered and left the carrier’s sphere of
control directly influences the legal attribution of risk (Wesotowski, 2022b). This structure also
reflects an evidentiary rationale: the carrier generally possesses better access to information
concerning the vehicle, route, drivers, storage conditions, stops, security measures, and operational
incidents, and it would therefore be excessively burdensome to require the cargo claimant to prove
every internal detail of carrier negligence. At the same time, the CMR recognizes that liability must
remain economically predictable and insurable. Studies concerning liability limitations in
international transport have shown that liability caps perform a central economic function by
defining the carrier’s maximum exposure and enabling the pricing and insurance of transport risk
(Poliak & Salamakhina, 2023). The Iranian system follows broadly comparable principles in
recognizing the carrier’s responsibility for goods accepted for transport, but it lacks the same degree
of systematic elaboration regarding the distinction between ordinary liability, exempting
circumstances, severe misconduct, delay-related loss, and the precise interaction between special
carriage rules and general principles of contractual and civil liability. The study therefore argues that
a more explicit statutory architecture would enhance predictability for both cargo interests and
carriers.

A further central issue concerns the boundary between carrier responsibility and risks attributable
to the consignor, the inherent nature of the goods, packaging, third-party conduct, and extraordinary
external events. The existence of an external cause does not automatically eliminate carrier liability;
rather, the decisive question is whether the damage falls outside the carrier’s professional sphere of
prevention and whether an adequate causal connection can be established between the alleged
exempting circumstance and the resulting loss. This is especially important in cases of theft and
robbery, where the intervention of a third party does not necessarily absolve the carrier. The
evaluation may depend on the security of the parking location, the foreseeability of theft, the use of
tracking devices, route planning, locking mechanisms, and whether enhanced security measures
were reasonably required in light of the value or vulnerability of the cargo. Comparative analysis of
carrier liability for theft under the CMR has demonstrated that courts frequently examine whether
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the carrier took reasonable precautions rather than treating criminal intervention as an
automatically exempting event (Szancilo, 2023). Packaging defects and the intrinsic properties of
goods raise similar issues. The carrier should not bear responsibility for damage caused exclusively
by inadequate packaging or the natural susceptibility of goods to deterioration; however, this
principle becomes more complex where the defect was obvious or where the carrier failed to record
reservations in the transport document. The evidentiary role of the consignment note is therefore
crucial because it can document the apparent condition of the goods, the number of packages,
reservations concerning packaging, and special instructions. The concept of value declaration also
operates as an important mechanism for adjusting the standard balance between predictable liability
and full compensation. Where the consignor declares a higher value and the carrier accepts the
increased risk, the ordinary liability ceiling may be displaced or modified, allowing the parties to
calibrate transport risk more precisely (Tekin, 2024). More generally, international carriage law
frequently balances the principle of compensation against the economic necessity of liability
limitation, meaning that full compensation may operate as an exception rather than as an absolute
norm in transport law (Ambrozuk, 2022). The comparative analysis indicates that Iranian law would
benefit from more detailed statutory rules on burden of proof, specific causes of exemption,
declaration of value, loss of limitation in cases of intentional or gross misconduct, and the legal
treatment of delay.

The transition from paper documentation to e-CMR significantly affects the evidentiary dimension
of carrier liability because the legal reliability of a transport document is no longer determined by
possession of a physical original but by the authenticity, integrity, accessibility, and traceability of
digital data. The legal function of an electronic consignment note should therefore not be reduced to
producing a scanned or digitally formatted equivalent of a paper document. A legally effective e-CMR
system must permit the identification of the person or system responsible for creating, modifying,
approving, and transmitting transport data, while also preserving an auditable history of changes.
This transformation potentially strengthens the legal position of all parties because digital time
stamps, electronic signatures, geolocation records, delivery confirmations, and digitally recorded
reservations can provide more precise evidence of when the goods were taken over, where they were
located, when instructions were altered, and when delivery occurred. Research addressing the added
value of e-CMR for supply-chain actors indicates that electronic documentation can improve
information synchronization among carriers, consignors, consignees, and administrative authorities
(Duda & Korczak, 2021). More recent work has also connected the digitization of transport documents
with the competitiveness of road freight operators by reducing administrative friction and improving
operational efficiency (Poliak, 2026). Nevertheless, technical efficiency does not automatically create
legal certainty. The implementation of digital freight information systems requires interoperable
standards, institutional acceptance, secure identification systems, and harmonized procedures for
the exchange and recognition of electronic transport data. Empirical research concerning electronic
freight transport information has shown that organizational readiness, standardization,
interoperability, and trust between public and private actors are among the major challenges of
digital implementation (Dasaklis et al., 2024). For Iranian law, this means that general legal
recognition of electronic data messages is insufficient unless transport-specific rules also define how
an electronic consignment note is created, corrected, authenticated, retained, presented in litigation,
and recognized when issued through a foreign or cross-border platform.

Distributed ledger technology introduces a further layer of legal complexity because blockchain-
based systems can create tamper-resistant, time-stamped, and distributed records of transport
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events, yet they also alter the traditional architecture of documentary control and evidentiary
attribution. In a blockchain-enabled transport system, major events such as receipt of goods, sealing,
departure, border crossing, change of instructions, temperature variation, customs clearance,
transfer between vehicles, and final delivery could be registered as verifiable digital events. This may
substantially reduce disputes concerning chronology, unauthorized alteration, or inconsistencies
among multiple documentary versions. Research on digital technologies in transportation has
recognized the potential of distributed systems to strengthen traceability and transparency, while
also drawing attention to unresolved questions concerning legal responsibility, technological error,
and evidentiary reliability (Bazhina, 2022). However, the immutability of a blockchain record should
not be confused with the factual accuracy of the information originally entered. A false weight
declaration, incorrect cargo description, defective sensor reading, or fraudulent identity can be
immutably recorded without becoming substantively true. Accordingly, the legal system must
distinguish between the integrity of the record and the correctness of its content. This distinction
becomes particularly important when data are generated automatically through sensors, telematics,
or smart devices. Fleet management technologies already enable continuous collection of
information concerning vehicle location, movement, and operational conditions (Krél & Rokicki,
2021), while increasingly intelligent logistics systems can generate detailed data concerning the
conditions under which goods are transported. Where such a system produces an erroneous reading,
liability may potentially involve the carrier, technology provider, sensor manufacturer, software
operator, or another actor responsible for system selection and maintenance. The same complexity
arises with smart contracts, which may automate payment, issue warnings, or initiate a claims
process when specified digital conditions are met. Automation may improve efficiency but should
not eliminate legal review, because an automatically triggered outcome may still rest on inaccurate,
manipulated, or contextually misleading data. Thus, the use of distributed ledger technology requires
not only technical infrastructure but also rules on attribution, cybersecurity, data protection, access
rights, technological negligence, and recourse between carriers and digital service providers. The
digital transformation of logistics ultimately changes the evidentiary and operational environment
of transport, but it does not eliminate the need for legal rules allocating responsibility among human
and institutional actors.

The comparative analysis leads to the conclusion that the modernization of road carrier liability in
Iranian commercial law should proceed through an integrated reform strategy rather than through
the isolated recognition of electronic documents. The substantive rules of carrier liability should first
be clarified by defining the exact temporal scope of responsibility, distinguishing between total loss,
partial loss, physical damage, and delay, allocating the burden of proof in a manner consistent with
the carrier’s superior access to operational information, and specifying the conditions under which
external causes, defective packaging, inherent vice, or consignor instructions may reduce or exclude
liability. Liability limitations should be structured transparently and should remain capable of
adjustment where a higher cargo value or special delivery interest has been declared, while
intentional or grossly reckless conduct should result in loss of the ordinary protective limitation. In
parallel, e-CMR should be legally recognized as a functional electronic transport record whose
validity depends on reliable identification, data integrity, accessibility, traceable modification, and
cross-border interoperability rather than on the existence of a paper original. Distributed ledger
technology can further enhance traceability, evidentiary continuity, and the reliability of event
histories, but its legal value depends on clear rules separating the integrity of recorded data from the
substantive accuracy of the underlying information. The future liability regime should therefore
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distinguish the carrier’s primary responsibility for physical carriage from the possible liability of
platform providers, software operators, sensor manufacturers, and other digital intermediaries
where technological defects independently contribute to loss. Cybersecurity should be incorporated
into the concept of professional care because manipulation of transport data can directly affect
performance of the carriage contract, while data protection and commercial confidentiality must be
preserved through controlled access and proportionate information governance. Ultimately, the
most effective model for Iran is one in which substantive liability reform, electronic consignment
documentation, and digital infrastructure regulation develop in parallel. Such a model would
improve legal certainty, reduce evidentiary disputes, facilitate cross-border compatibility, preserve
the economic predictability necessary for professional transport activity, and allow e-CMR and
blockchain to function not as purely technological innovations but as instruments for a more
transparent, efficient, and legally coherent system of road freight liability.
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