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ABSTRACT

The issue of international responsibility arising from nuclear activities is one of the fundamental challenges in
international law due to the wide-ranging impacts of nuclear incidents on humans and the environment. Despite
advancements in the development of international treaties such as the Vienna and Paris Conventions, these
frameworks still suffer from significant limitations and shortcomings, underscoring the need for substantial
reforms. This article first examines ambiguities in legal definitions, including the lack of precise definitions for
nuclear damage and hazardous activities, and then analyzes the deficiencies in international treaty systems, such as
weak enforcement mechanisms and geographical and legal discrepancies between treaties. Furthermore, the
conflict between customary rules and international treaties and the imbalance in the distribution of responsibilities
between states and nuclear operators are assessed as barriers to the fair implementation of nuclear liability.
Solutions such as designing a comprehensive liability system combining civil and criminal responsibility,
establishing international compensation funds, strengthening oversight of nuclear activities through transparent
and independent mechanisms, and imposing legal sanctions on violators are proposed. The necessity of enhancing
international cooperation through strengthening the role of the International Atomic Energy Agency (IAEA) and
creating comprehensive conventions with robust enforcement mechanisms is also emphasized. The article
concludes that reforming international treaties and designing an efficient and comprehensive legal framework not
only improves the management of nuclear crises but also enhances global trust in the peaceful use of nuclear energy.
Keywords: International responsibility, nuclear law, nuclear damage, international treaties, nuclear oversight,
prevention and compensation.
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EXTENDED SUMMARY

The issue of international responsibility for nuclear activities represents a critical challenge in
international law, stemming from the extensive and often transboundary impacts of nuclear
incidents on human lives and the environment. Despite efforts to establish legal frameworks through
treaties such as the Vienna Convention (1963) and the Paris Convention (1960), significant
limitations persist in defining and enforcing liability. These frameworks often lack comprehensive
provisions addressing the evolving risks of nuclear technology, leaving gaps in the management of
crises and the compensation for damages. For instance, while the Vienna Convention provides a
fundamental structure for liability, it does not sufficiently encompass long-term environmental and
social impacts, particularly those arising from transboundary incidents (Pelzer, 2003). These
deficiencies underscore the urgent need for reform to ensure a fair and efficient legal system that

addresses both prevention and compensation.
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A critical challenge is the ambiguity in legal definitions, especially regarding nuclear damage and
hazardous activities. Current international treaties fail to clearly define the scope of nuclear damage,
often focusing on immediate physical and financial losses while overlooking long-term ecological,
genetic, and psychological consequences. For example, incidents like Chernobyl in 1986 and
Fukushima in 2011 highlighted how limited definitions hindered comprehensive compensation
mechanisms (Schwartz, 2006). Additionally, the lack of a uniform definition of hazardous activities
creates room for inconsistent interpretations and disputes, particularly in cases involving advanced
nuclear technologies or dual-use applications. The International Atomic Energy Agency (IAEA) has
emphasized the need for standardization, yet treaties remain fragmented, creating gaps that reduce
the efficacy of legal protections (IAEA, 1995). Addressing these ambiguities through updated and
detailed definitions is critical for advancing international nuclear law.

The current treaty system is further hindered by disparities in geographical scope and enforcement
mechanisms. The Vienna Convention, primarily adopted by members of the IAEA, contrasts with the
Paris Convention, which applies predominantly to European countries, resulting in jurisdictional
overlaps and inconsistencies. These differences complicate the resolution of disputes and the
uniform application of liability principles. For example, a nuclear incident with transboundary
effects, such as Chernobyl, exposed how these disparities delayed compensation and exacerbated
tensions among affected states (Pelzer, 2003). Furthermore, the enforcement mechanisms within
these treaties are often weak, relying on voluntary compliance rather than mandatory measures.
Strengthening enforcement provisions, such as the establishment of independent international
oversight bodies, could enhance the credibility and effectiveness of these frameworks (Shaw, 2017).

Customary international law, while providing general principles of liability and prevention, often
falls short in addressing the specific complexities of nuclear liability. Customary norms such as the
duty to prevent harm and the principle of cooperation are essential but insufficient when dealing
with the technical and financial intricacies of nuclear incidents. For example, in cases like
Fukushima, customary law provided limited guidance on compensatory mechanisms, necessitating
reliance on fragmented treaty frameworks (Hasegawa, 2014). The integration of these customary
norms with updated treaty provisions could create a more cohesive and robust legal regime.
Additionally, international judicial precedents, such as those established in the International Court
of Justice, demonstrate the potential for harmonizing customary and treaty-based principles to
address gaps in nuclear liability (Darabpour, 2008).

One significant issue in the current legal frameworks is the imbalance in responsibility distribution
between states and nuclear operators. Most treaties place primary liability on operators through
strict liability principles, which facilitate compensation without the need to prove fault. However,
this approach often absolves states of meaningful accountability, even though they play a central role
in licensing and regulating nuclear activities. The Fukushima incident illustrated this imbalance, as
the operator, TEPCO, faced financial collapse under the burden of compensating victims,
necessitating substantial government intervention (Hasegawa, 2014). This imbalance calls for a
redefinition of state responsibilities, particularly in establishing oversight mechanisms and
contributing to compensation funds.

To address these challenges, several reforms have been proposed. One key solution is the design of
a comprehensive liability regime that combines civil and criminal responsibilities. Such a system
would not only ensure adequate compensation for victims but also introduce punitive measures
against negligent actors, thereby enhancing deterrence. For instance, criminal liability could target
both corporate entities and state officials who fail to uphold safety standards, creating a more
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balanced and accountable system (Lamm, 2003). Additionally, the establishment of international
compensation funds, supported by contributions from states, operators, and international
organizations, could mitigate the financial risks associated with large-scale nuclear incidents. These
funds would provide a reliable source of compensation and reduce reliance on ad hoc financial
arrangements, as seen in previous crises.

Strengthening international cooperation is equally essential to improving the efficacy of nuclear
liability frameworks. The IAEA, as a central actor, must play a more proactive role in setting global
standards, monitoring compliance, and coordinating responses to nuclear incidents. Enhancing the
IAEA’s mandate through increased funding and authority could improve oversight and foster greater
trust among member states (IAEA, 1995). Furthermore, the development of comprehensive
conventions with robust enforcement mechanisms could unify fragmented treaty systems and ensure
consistent application of liability principles. These conventions should prioritize transparency,
accountability, and inclusivity to address the diverse needs of states with varying levels of nuclear
capabilities and risks (Schwartz, 2006).

In conclusion, reforming nuclear liability frameworks is critical to addressing the limitations of
existing treaties and ensuring comprehensive protection against the risks associated with nuclear
activities. By clarifying legal definitions, strengthening enforcement mechanisms, and integrating
customary norms with treaty provisions, the international community can create a cohesive and
effective legal regime. Additionally, rebalancing responsibilities between states and operators,
coupled with the establishment of compensation funds and enhanced international cooperation, can
ensure fair and timely responses to nuclear incidents. Such reforms not only advance justice for
victims but also promote global trust in the peaceful use of nuclear energy.
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