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Abstract: 

The author explores the impact of the three major nuclear power plant accidents – Three Mile 
Island in 1979, Chernobyl in 1986, and Fukushima Daiichi in 2011 – on the international legal 
framework for the safety of nuclear power installations. Each accident contributed in its own way 
to the enhancement of international cooperation on nuclear safety. Three Mile Island set the stage 
for greater attention to sharing of operating experience and preparation for emergency response 
and management of incidents. The Chernobyl accident has had the most significant impact on 
the development and adoption of legal instruments addressing the safety of nuclear installations. 
Although the Fukushima Daiichi accident has not prompted specific changes to the existing legal 
framework, it has sparked renewed emphasis on co-operation and achievement of high levels of 
safety as well on broader extension of the international nuclear liability regime. 

Introduction 

This year marks the 40th anniversary of the beginning of my career as a lawyer, and 
specifically as a nuclear lawyer.  I had had no particular interest in nuclear energy when I was 
seeking a position upon graduation from law school. I knew that I had wanted to begin my career 
in a federal agency, so that I could continue my interest in administrative law and the processes 
of government that I had pursued in my legal studies. Although I had applied to a number of 
federal agencies, the U.S. Nuclear Regulatory Commission (NRC) was the first to offer me a 
position in late December 1977, a nice Christmas gift that would mean that the necessity of 
searching for a job would not loom over my last semester of studies. And so it all began in August 
1978 after I took the bar examination, and I have stayed in this field of nuclear law, arcane as 
some may see it, ever since. 
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I can think of any number of events or developments since I joined the NRC that have shaped 
the utilization of nuclear energy as well as the approach to and focus of its regulation. Although 
the Three Mile Island accident in 1979 was a significant event affecting the nuclear power industry 
in the United States and the NRC’s regulatory program, other incidents or “near misses” at 
facilities, scientific and engineering assessments of reactor technology, and changes to enhance 
the NRC’s organizational effectiveness have also shaped the framework for regulation. [1] 

Nonetheless, in public consciousness, three major nuclear power accidents have arguably 
dominated the debate over the safety and regulation of nuclear power operations: the Three Mile 
Island accident in the United States in 1979, the Chernobyl accident in the former Union of Soviet 
Socialist Republics (now within Ukraine) in 1986, and the multi-plant Fukushima Daiichi accident 
in Japan in 2011. Having worked on the response to all three accidents at the NRC and to the 
Fukushima Daiichi accident at the Organisation for Economic Co-operation and Development 
(OECD) Nuclear Energy Agency (NEA), I thought it worth reflecting on the impact of those 
accidents on nuclear law and particularly the international dimensions of the field. For each 
accident there are certainly impacts that the events have had on national legislation pertaining to 
nuclear energy, whether in the country where the accident occurred or in others. For purposes of 
this article, I focus on the international dimension by considering commentary and analysis 
contemporaneous with the events as well as reflections made some decades after the accidents 
occurred. And though each accident has had an impact, the Chernobyl accident has clearly been 
the most significant driver of change in the international legal regime. 

Three Mile Island 

The Three Mile Island Nuclear Station, located near Harrisburg, Pennsylvania, had two 
licensed units. Unit 2 had been licensed to operate in February 1978. At about 4 am on 
Wednesday, 28 March 1979, Unit 2 experienced equipment failure on the plant’s secondary side 
of the plant that prevented the main feed water pumps from sending water to the steam generators 
which would remove heat from the core. [2] The turbine generator and then the reactor itself 
began to shut down and thereby increase the pressure in the reactor’s primary system. Per 
design, the pilot-operated relief valve opened to help control pressure, but the valve failed to close 
and stuck open when pressure fell to an acceptable level. Moreover, the control room’s 
instrumentation erroneously indicated that the valve had closed so that the operating crew was 
unaware that coolant in the form of steam was pouring out of the open valve. As a consequence, 
the crew did not understand that the plant was experiencing a severe loss-of-coolant accident. 
Other instrumentation readings also led the crew to incorrectly assume that the water level was 
adequate to cover the reactor core. The operators then took steps that exacerbated the situation 
and consequently led to a drop in water level in the reactor pressure vessel and overheating of 
the core.  

Some three hours and twenty minutes after the accident began, the operators started the 
emergency core cooling system again. The core began to cool. By 8:00 am, the transient was 
over, but the sequence of events caused a partial meltdown of the reactor core and a small offsite 
release of radioactivity (equivalent to a dose of about 100 millirem or 1 millisievert (mSv) above 
background at the site boundary). However, for several days uncertainty about the possibility of 
a hydrogen explosion in the reactor vessel dominated the technical assessment of the plant’s 
status. In the face of this uncertainty, Pennsylvania Governor Richard Thornburgh advised on 
Friday, 30 March 1979, that persons within a 5-mile (8 kilometers) radius of the plant should stay 
indoors and that pregnant women and preschool-age children should evacuate the area. On 
Sunday, 1 April 1979, President Jimmy Carter, First Lady Rosalynn Carter, and Governor 



Thornburgh visited the plant with NRC’s lead official Harold Denton. At this point, the reactor’s 
condition was considered to be relatively stable and to no longer pose a significant danger. The 
Governor’s precautionary advisory to pregnant women and preschool-aged children was lifted 
within two weeks. 

The Three Mile Island accident had a significant impact on the U.S. nuclear industry and the 
NRC. [3] Official reports on the accident, one by a Presidential Commission and the other an 
inquiry sponsored by the NRC itself, contain blistering criticism of the NRC and the industry. [4] 
For example, the Presidential Commission’s report concluded, “With its present organization, 
staff, and attitudes, the NRC is unable to fulfil its responsibility for providing an acceptable level 
of safety for nuclear power plants.” [5] Both reports even called for the reconfiguration of the NRC 
(then barely into its fourth year of existence) into an agency headed by a single administrator, a 
step that President Carter ultimately rejected in favor of a reorganization plan intended to enhance 
the role of the Chairman in an emergency and improve NRC’s organization. [6] The accident had 
also revealed significant weaknesses in emergency planning and response capabilities. President 
Carter consolidated federal responsibility for offsite emergency planning and response to 
radiological incidents in the Federal Emergency Management Agency, which had been 
established by his administration before the Three Mile Island accident. NRC required utilities to 
develop, maintain and exercise emergency response plans, including integration with offsite 
responders. 

Other regulatory actions included a vast array of initiatives aimed at improving the safety of 
design and operation of nuclear stations as well as mitigating the consequences of events when 
things went awry. The NRC staff issued to licensees and license applicants in 1980 the 
consolidated recommendations from its “TMI Action Plan” which the Commission had approved 
for implementation. [7] The new requirements were reflected in the outcome of licensing reviews, 
orders to operating licensees, and changes to NRC’s regulations. Within the nuclear industry 
itself, the Institute of Nuclear Power Operations (INPO) was established to improve the safety 
focus of power operations and the accountability of plant operating organizations. [8] Through 
INPO, the industry established standards of excellence against which it would hold its members 
accountable – a measure of self-policing through inspection and evaluation.  

For the United States, historian J. Samuel Walker observes, “The dual legacy of the [Three 
Mile Island] crisis was, on the one hand, to galvanize regulatory and operational improvements 
that reduced the risks of another severe accident and, on the other hand, to increase opposition 
to the expansion of nuclear power”. [9] That conclusion holds true outside the United States as 
well. For example, France, with currently the largest operating fleet in Europe, implemented 
improvements to plant design, operating procedures and emergency preparedness. [10] But the 
accident also proved to be a catalyst for anti-nuclear sentiment, as reflected in a 1980 referendum 
and resulting change to national law in Sweden that froze its nuclear energy program and set a 
long-term phase-out of the existing Swedish reactor fleet. [11] Given the broad attention to the 
accident, did Three Mile Island have a more global effect on international nuclear law and 
regulation? We know that no new international conventions or legal instruments resulted directly 
from the accident at Three Mile Island. Nonetheless, the accident did provide further impetus for 
sharing information on operational experience and laid the groundwork for bilateral and 
multilateral approaches to providing assistance during an emergency. Moreover, the accident 
helped prompt the initiation of the international safety inspections of nuclear power plants through 
the IAEA, the Operational Safety Review Team (OSART) program that continues to this day. [12] 

The importance of systematic reporting and evaluation of operating experience was 
underscored by the realization that two precursor events had occurred at other reactors but were 



unknown to the staff operating Three Mile Island. The Davis-Besse plant in Ohio and the Beznau 
plant in Switzerland had also experienced a stuck pilot-operated relief valve with	misleading 
indications to operators that the reactor coolant system had sufficient water, but the operators at 
both plants were able to recognize and address the problem before serious damage occurred. 
Although the Davis-Besse event had been reported to NRC, the Special Inquiry Group report 
found that the NRC’s “preoccupation with hardware and design questions, and the lack of any 
clear-cut responsibility for identifying significant operating problems and warning operators about 
them combined to prevent the real message of Davis-Besse from getting to Three Mile Island.” 
[13] The agency did not become aware of the Beznau experience until after the accident. 

Initial steps to establish a system to share information on incidents at nuclear installations 
had begun under an OECD NEA initiative in 1978, and OECD countries approved the institution 
of an Incident Reporting System in 1981. [14] The OECD Council adopted the system as a Council 
Recommendation in 1983; such recommendations, though not binding, are accorded “great moral 
force as representing the political will of the Adherents”. [15] The IAEA extended the reporting 
system to its member states with nuclear power programs in April 1983, and the IAEA and NEA 
now jointly run the system. 

In the realm of emergency response and assistance, the Three Mile Island accident prompted 
the IAEA to enhance its activities and to encourage states to consider arrangements to provide 
mutual assistance in the event of an accident. Although efforts to establish a legal framework for 
emergency assistance had borne some fruit in the 1960s with the conclusion of the Nordic Mutual 
Emergency Assistance Agreement in Connection with Radiation Accidents, little enthusiasm had 
existed for a broader agreement. [16] After the Three Mile Island accident, discussions were 
initiated under IAEA auspices to consider further development of an assistance framework. The 
United States had initiated efforts to negotiate a convention to address arrangements for 
emergency assistance. [17] The efforts led in February 1982 to the establishment of a group of 
experts to study the means of responding to and facilitating requests for assistance prompted by 
a radiological emergency. The expert panel developed two documents: Guidelines for Mutual 
Emergency Assistance Arrangements in Connection with a Nuclear Accident or Radiological 
Emergency (IAEA Doc. INFCIRC/310, Jan. 1984) and Guidelines on Reportable Events, 
Integrated Planning and Information Exchange in Transboundary Release of Radioactive 
Materials (IAEA Doc. INFCIRC/321, Jan. 1985). These recommendations were useful to States 
as models if they wished to pursue bilateral or multilateral agreements, but they fell short of any 
binding international agreement on the subject. 

Although no new binding international legal instruments came into being as a result of the 
Three Mile Island accident, the response to the accident sowed seeds that would finally germinate 
in the wake of the Chernobyl accident. Indeed, the 1994 Diplomatic Conference on the 
Convention on Nuclear Safety acknowledges that “The accident at Three Mile Island and the 
disaster at Chernobyl had given further impetus to the establishment of international norms. While 
the Chernobyl accident was the only one to have transboundary radiological consequences, the 
impact of both accidents had gone far beyond the borders of the States where they had occurred”. 
[18] 

Chernobyl 

On 26 April 1986, a sudden power surge during a reactor systems test destroyed Unit 4 of 
the nuclear power station at Chernobyl, Ukraine, in the former Soviet Union. The operators had 
prepared a test to determine the length of time that the turbines could rotate and provide power 



to the main circulating pumps in the event of a loss of main electric supply. [19] Among other 
actions, the operators disabled the automatic shutdown mechanisms prior to the planned test. 
The reactor became extremely unstable, and when the operators began the shutdown procedure, 
the control rods caused a significant power surge as they were inserted into the reactor core. The 
reactor experienced substantial damage, the control rods jammed without having fully inserted, 
and intense steam generation eventually caused a steam explosion that spewed fission products 
into the atmosphere. Another explosion soon followed, throwing out graphite and fragments from 
the fuel channels. The fuel melted and started fires that added to the radioactive release. 

The accident resulted in the largest uncontrolled release of radioactive material ever 
experienced from any civilian installation.  For some ten days, large quantities of radioactive 
material were released into the air. Most of the released material fell close to the plant in the form 
of dust and debris, but some material was carried by wind over Ukraine, Belarus, Russia, and 
even into Scandinavia and other parts of Europe. Initial information that an accident had occurred 
came from detection of elevated radiation readings in Sweden, before the Soviet government had 
informed the international community that the accident had occurred.  

Emergency responders used helicopters to pour sand and boron on the reactor debris in 
order to extinguish the fires, mitigate radioactive releases, and prevent the criticality of the nuclear 
material. A temporary concrete "sarcophagus" was constructed within a few weeks to retard 
further release of radioactive material. The government closed the area within 30 kilometers of 
the plant, except for those persons who were involved in the recovery from the accident or who 
were operating the undamaged reactors at the site (which were not finally closed until 1999). 
Some 115,000 people were evacuated from the most heavily contaminated areas in 1986, and 
another 220,000 people in following years.  

About 1000 on-site staff and emergency workers on received high radiation doses on the first 
day of the accident. By July 1986, twenty-eight deaths, including six firemen, had resulted from 
radiation exposures - estimated to range up to 20,000 mSv – which were incurred by those 
responding to the accident on the first day. Some 200,000 people from across the Soviet Union 
were involved in the recovery and clean-up during 1986 and 1987. They also received high doses, 
on average 100 mSv. Experts estimate, based on statistical projections, that radiation exposure 
among the higher-exposed populations could cause up to 4000 eventual deaths, i.e., among 
emergency workers in 1986-1987 as well as among the evacuees and residents of the most 
contaminated areas. About 4000 cases of thyroid cancer have resulted from the accident, and 
nine children died from thyroid cancer. 

As noted above, the occurrence of the accident was not immediately known outside the 
Soviet Union, and the initial response of the international community was to urge the Soviet 
government to provide information relevant to the accident. For example, a statement issued by 
the G-7 during its Tokyo summit in early May 1986urged the Soviet government “which did not do 
so in the case of Chernobyl, to provide urgently such information [on the emergency and accident], 
as our and other countries have requested”. [20] The Soviet government invited IAEA Director 
General Hans Blix to visit the USSR and Chernobyl in early May. In a speech broadcast on 14 
May 1986, Soviet General Secretary Michael Gorbachev, while accusing the Western powers of 
trying to make political capital out of the accident, nonetheless announced the openness of the 
Soviet Union to broad enhancements in the international regime for notification, assistance and 
plant safety, a message he re-iterated in subsequent communications to the IAEA. [21] The IAEA 
through its Board of Governors soon put the wheels in motion that would lead to the broad 
consideration of new instruments to govern the international nuclear safety regime. 



Even the novice at nuclear law gains an early appreciation of the impact of the Chernobyl 
accident on the international legal framework affecting emergency notification and assistance, the 
safety of nuclear installations, and the liability for damage from nuclear incidents. The Early 
Notification Convention and the Assistance Convention were negotiated within months of the 
accident and entered into force before a year had passed. [22] The Convention on Nuclear Safety 
was adopted in 1994 and was followed by the Joint Convention on the Safety of Spent Fuel 
Management and on the Safety of Radioactive Waste Management in 1997. [23] Although nuclear 
liability conventions had been in force since the early 1960s, the transboundary effects of 
Chernobyl spurred efforts to improve the conventions and achieve greater harmonization between 
the existing instruments. The Joint Protocol linking the Paris and Vienna conventions on nuclear 
liability was negotiated in 1988 [24], and further negotiations led to proposed revisions to both the 
Vienna and Paris Conventions and to a new Convention on Supplementary Compensation (CSC). 
[25] Some suggest that the accident had an impact as well on other instruments relating to nuclear 
safety and environmental protection. [26]  

For some, the reaction to the negotiation of new international legal instruments after 
Chernobyl could be said to be, “It’s about time!” From this point of view, nuclear energy had lagged 
in the development of a robust system of international legal instruments and was dominated by 
national systems of law and regulation that guarded themselves against external scrutiny. But Dr. 
Norbert Pelzer offers a more balanced perspective on the lessons from Chernobyl in an article he 
wrote within a year of the accident: 

[O]ne can state that – long before the Chernobyl accident in 1986 – there has been a 
comprehensive régime of national and international norms to assure the safe use of 
peaceful nuclear energy and to guarantee just compensation in case of an incident. So 
the stable door seemed to be locked without giving the horse a chance to bolt. It bolted 
nevertheless, Chernobyl happened, and the management of the incident proved that 
there are still gaps in the system. [27] 

Despite the call to action prompted by the accident and the resulting negotiation of new legal 
instruments, the commentary on the development and text of the new instruments reflects a mixed 
reaction to the outcomes, both in views expressed contemporaneously with their negotiation as 
well as in retrospective reflection on what had been achieved. The cup was half full and half 
empty: the new instruments marked great progress in establishing international norms – but 
couldn’t they have been much better? [28] 

Early Notification and Assistance Conventions 

Within a month of the accident, the IAEA Board of Governors had set out the path that would 
lead to the adoption of the Early Notification and the Assistance Conventions. In July 1986 the 
IAEA had invited experts to work toward developing a framework for notification and assistance 
in the event of a nuclear accident, and by the end of September 1986 the conventions had been 
adopted and opened for signature at a special session of the IAEA General Conference. [29]  

Apart from the political will galvanized by the accident, several additional factors contributed 
to the conventions’ swift negotiation. First, the focus was narrowed to the issues of notification of 
incidents posing a threat of radiological releases and of the provision of mutual assistance to 
mitigate the consequences of incidents and recover from them. Thus, the more complex and 
potentially controversial question was pushed down the road as to whether international 
instruments should lay out standards for the safety of nuclear installations or establish a scheme 



for ensuring adherence to such standards. The narrower approach can be understood as allowing 
States to focus on the possibility of “easy wins” to help restore public credibility after the Chernobyl 
accident and to avoid a stalemate over further progress had debate over safety standards turned 
to a focus on the argued defects in the Soviet reactor designs. [30] 

Second, the existence of the relatively fresh guidelines in INFCIRC/310 and INFCIRC/321 
that arose out of post-Three Mile Island discussions, as well as earlier related efforts, helped 
speed negotiation of the new notification and assistance conventions by providing a baseline for 
their substantive content. [31] Third, the language of the conventions is extraordinarily flexible, so 
much so that the text is criticized as allowing States to simply decide for themselves how they will 
comply without repercussions. As Carlton Stoiber colorfully puts it, the conventions are full of 
“weasel words” that allow a State “to make its own determination about what action to take or 
what information to provide to other parties”, and they lack enforcement measures or strong 
dispute resolution procedures that would strengthen them. [32] For example, the notification 
convention essentially vests in the State where the incident occurs the discretion to determine the 
significance of the event for other States, thereby leading one to wonder whether the Soviet Union 
would have given notification of the Chernobyl accident had the convention been in force at that 
time. [33] Thus, some argue that the notification convention is weaker than other international 
instruments on reporting similar events or even customary law. [34] The assistance convention’s 
provisions allowing a State to avoid dispute resolution by opting out of the provisions is similarly 
criticized. [35]  

Nonetheless, the two conventions were praised for their swift negotiation and entry into force 
and are credited as making necessary progress, if only with modest effect, in the establishment 
of the international nuclear safety regime. Viewed from the perspective contemporaneous with 
their negotiation, the conventions are viewed as a “first step in the right direction” and of 
“considerable significance”. [36] 

The Safety Conventions 

As noted earlier, consideration of a convention addressing the safety of nuclear power plants 
was deferred in the immediate aftermath of the Chernobyl accident. Finally, in 1990, member 
States of the European Community proposed the convening of a conference in 1991 to review 
the status of nuclear safety and to formulate recommendations at both a national and an 
international level. [37] The 1990 General Conference approved the proposal, and the special 
conference was held in early September 1991. Later that month, having received the report on 
the proceedings, the General Conference initiated the steps that would ultimately result in the 
development of a draft text of a convention.  An open-ended “Group of Experts on a Nuclear 
Safety Convention” met seven times between May 1992 and February 1994 to shape the text that 
would be then submitted for consideration at a Diplomatic Conference convened in June 1994.  

The preliminary work of the expert group is reflected in the final draft of the proposed 
convention and in the Convention on Nuclear Safety as it was adopted at the Diplomatic 
Conference. For example, the expert group agreed that the principles set out in a draft document 
on safety fundamentals would serve as the basis of the obligations of the parties to the convention. 
[38] The incentive nature of the convention’s approach also stems from the deliberation of the 
expert group, as did the decision to focus the convention on nuclear power plants and to defer 
consideration of an international agreement on safe waste management. The Convention on 
Nuclear Safety was opened for signature in September 1994 in conjunction with the 38th General 
Conference and came into force in October 1996. 



Following the commitment (see Convention on Nuclear Safety, Preamble (ix)) to further 
develop a convention that would address the safety of radioactive waste management, the 
General Conference in 1994 invited the Director General and the Board of Governors to begin 
preparations for such a convention. [39] An expert group prepared a draft text in March 1997. The 
Joint Convention follows in many respects the general framework of the Convention on Nuclear 
Safety, including the “incentive” model. One issue that required more extensive negotiation 
included the issue of the treatment of spent fuel (which reprocessing states would not consider 
“waste”); ultimately, consensus was achieved by using safe management as a common focus for 
both radioactive waste and for spent fuel – thus, a “joint convention” covering both. Other issues 
included (1) ensuring proper integration with the Convention on Nuclear Safety in treating waste 
stored on an installation site and the treatment of an installation when it entered the 
decommissioning phase, (2) coverage of waste related to military or defense programs, and (3) 
provisions on trans-boundary movement of waste and spent fuel. The Joint Convention was 
adopted on 5 September 1997 at the conclusion of the Diplomatic Conference convened to 
consider the draft. The Joint Convention entered into force in June 2001. 

The reaction to the conventions was mixed, ranging from cautious optimism over their 
potential for enhancing nuclear safety to blunt criticism of them as creating a toothless regime 
that fails to solidify specific norms or obligations on their adherents. [40] Viewpoints differed over 
the embrace of general principles of safety versus specific norms, the emphasis on state 
responsibility versus a more international system, and the incentive versus a sanctions approach 
under the convention.  As noted above, the expert groups who developed the convention drafts 
relied on the safety fundamentals document that had been recently issued by the IAEA rather 
than more precise binding technical standards. While some might defend the efficacy of this 
approach in the face of the variance among widely differing national systems, others would 
compare the approach unfavorably to the international standards governing the aviation and 
maritime industries. [41]  

From the outset, tension was present between an approach resting upon state authority and 
responsibility as opposed to a more intrusive international inspection and sanctions regime. [42] 
Even in some of the earliest statements encouraging movement toward an international safety 
regime, IAEA Director General Hans Blix suggested: 

Whatever is done, however, it is important to retain the principle that responsibility for 
nuclear safety must remain with national governments. They alone can legislate. They 
alone exercise the power to enforce. They cannot be relieved of this duty by any 
international arrangements. But they might, of course, be required to comply with 
minimum standards.  

Whatever might be done as regards international safety standards, important steps could 
and should probably be taken in the sphere of international safety review of nuclear 
installations. I am not suggesting for your consideration a system of safety inspections 
in any way parallel to the safeguards. However, schemes falling short of such radical 
ideas and taking present programmes as a point of departure might have considerable 
value and be acceptable. [43] 

The ultimate “incentive” approach of the conventions reflects a path that accommodates the 
tension between the competing considerations. In an oft-cited passage from her article on the 
Convention on Nuclear Safety, Odette Jankowitsch notes that the incentive character of the 
convention is intended to be synonymous with “encouragement” or “emulation”: i.e., the peer 
reviews would be persuasive in encouraging states to achieve their obligations under the 



convention and improve the safety of their facilities. [44] Notwithstanding the criticism of some 
commentators of the conventions as “disappointing” and failing to establish, or indeed evading, a 
“clearly binding international regime”, [45] more recent assessments of the convention’ incentive 
approach have been more favorable, if still advising some caution. [46] 

The Nuclear Liability Conventions 

At the time of the Chernobyl accident a nuclear liability regime of sorts existed in the 
international sphere in the form of two independent conventions: the 1960 Paris Convention 
established under OECD auspices (with the additional compensation scheme established under 
the Brussels Supplementary Convention) and the 1963 Vienna Convention under IAEA auspices. 
[47] Although the two conventions shared common principles, such as strict liability, channeling 
of liability to the operator, the obligation to maintain financial security, and assignment of 
jurisdiction, there was no reciprocity between the conventions. Thus, a victim would be likely shut 
out of compensation for her injuries if the accident occurred in a neighboring State that was party 
to a different convention than the one to which the State where she lived adhered.  

Attempts to link the two conventions stretched back to the time that the Vienna Convention 
had been adopted in 1963. A serious effort to negotiate a joint protocol linking the conventions 
had some traction in 1974 but fell by the wayside; work recommenced in 1984, but the Chernobyl 
accident – the first with significant transboundary effects – finally inspired an intentional focus on 
linking the existing conventions through the Joint Protocol adopted in 1988 and working further 
toward the improvement of the individual conventions. [48] That the Soviet Union did not adhere 
to an existing liability convention and the low likelihood of obtaining an enforceable judgment in 
Soviet courts added to the call for expanding and improving the existing liability regime. [49] 
Moreover, the conventions enjoyed relatively limited adherence. Although the Paris-Brussels 
regime in 1986 included fourteen OECD states in Europe as members (including all countries that 
operated nuclear power plants), only ten states had ratified the Vienna Convention. Only two of 
them – Argentina and Yugoslavia - operated nuclear power facilities, and none of the Soviet 
satellite states adhered to the convention. 

The Joint Protocol was the initial task intended to improve the liability regime. The IAEA and 
NEA experts worked on a proposal in 1986 and 1987, and the IAEA Board of Governors’ and the 
OECD Council’s respective actions approved the holding of a Diplomatic Conference to consider 
the texts. The Diplomatic Conference adopted the draft text on 21 September 1988 and it entered 
into force in April 1992 upon the ratification or accession of five States party to the Paris and five 
States party to the Vienna liability conventions. [50] 

The conclusion of the Joint Protocol was widely viewed as only a first, though necessary, 
step toward invigorating the international nuclear liability regime. [51] The Joint Protocol only 
linked those within the existing Paris and Vienna regimes and it did not attempt to otherwise 
improve the compensation scheme under the conventions. Focusing on “modernizing” the liability 
conventions was the next step. The journey toward an improved liability regime since Chernobyl 
has been a lengthy one, as evidenced by the time that it took after the accident occurred to 
negotiate revisions to the Vienna and Paris conventions – eleven and sixteen years respectively. 
Moreover, the CSC, an additional convention developed under IAEA auspices concurrent with 
the 1997 Vienna Protocol, only recently come into force in 2015, and the Paris- Brussels regime’s 
revisions have yet to come into force. 



Among other things, improvements to the liability regime focused on increasing the minimum 
liability amount, compensating a broader range of damage (including for the first time the 
environmental and economic costs of an accident), compensating more victims by widening the 
geographical scope of the regimes, and extending the prescription period within which victims 
may make their claims. [52] Work on revising the Vienna Convention began in 1989 and was 
ultimately shepherded by a Standing Committee on Liability for Nuclear Damage that held 
seventeen sessions from 1990 to 1997. In its early stages discussion focused not only on the 
liability of individuals or juridical entities under the law but also on the question of State liability in 
the event of an accident. [53] Ultimately, however, the work centered on revision to the convention 
and on establishing an approach to supplemental funding. [54] 

The Protocol to Amend the Vienna Convention was adopted at a Diplomatic Conference on 
12 September 1997 and entered into force on 4 October 2003. The 1997 Vienna Protocol exists 
concurrently with the 1963 Vienna Convention. Thus, States may accede to the 1963 Vienna 
Convention only; the Vienna Convention and its 1997 Protocol; or the 1997 Vienna Protocol but 
not to the 1963 convention. The Diplomatic Conference also adopted a new instrument, the CSC, 
which is open to all states, including those already parties to the Paris-Brussels or Vienna 
regimes.  Support for establishing a mechanism to provide supplementary funds to compensate 
nuclear damage arose during the discussion of the new Vienna Protocol which would be over and 
above the amounts to be provided by the operator under the Paris and Vienna Conventions. The 
system of supplementary state funding in the CSC was modeled in part on the Brussels 
Supplementary Convention.  

The CSC provides for a two-tier compensation system: the first tier is provided by the operator 
and, if necessary, the state where its installation is situated; and the second tier is provided by 
the CSC states. The CSC allows a state to establish at its option a third tier of compensation. The 
CSC was also intended to provide the basis for a global liability regime to supplement and 
enhance the measures provided in the Paris and Vienna regimes. Importantly, the CSC allowed 
the United States to join an international nuclear liability convention without amending its national 
law, the Price-Anderson Act, 42 USC § 2210, which provides for economic channeling of liability 
to the operator rather than the legal channeling approach provided in the conventions. The free-
standing nature of the CSC and its structure gave support to the argument that the CSC lays the 
foundation for a more global liability regime. [55]   

The parties to the Paris-Brussels regime participated in the discussions on the 1997 Protocol, 
and soon moved to improve their own regime. [56] On 12 February 2004, the Protocol to Amend 
the Paris Convention and the Protocol to Amend the Brussels Supplementary Convention were 
signed. The protocols have yet to enter into force, mainly because a decision of the Council of 
the EU of 8 March 2004 requires that the contracting parties to the Paris Convention which are 
also EU members “take the necessary steps to deposit simultaneously their instruments of 
ratification of the Protocol, or accession to it”. [57] At the time, this requirement did not seem to 
be a constraint, but it ultimately became one. Only Italy among the Paris Convention states has 
yet to conclude its national prerequisites for ratification of the 2004 Protocols. 

Building on the common principles that underlie the original liability conventions, the efforts 
to improve the international liability regime did make progress in the years after Chernobyl. A 
broader range of compensable damages, longer time to make claims, and a wider group of 
covered claimants are provided in the revised and new conventions. Moreover, a substantial 
increase in the minimum liability amounts was achieved: e.g., from operator liability of 15 million 
SDR (about 18.1 million EUR or 21 million USD) maximum to 700 million EUR minimum under 
the revised Paris Convention and, under the 1997 Vienna Protocol, from 5 million USD in gold 



valued at 35 USD per troy ounce adjusted to reflect the current price of gold (about 172 million 
USD or 123 million EUR with gold at 1200 USD per troy ounce) to 300 million SDRs (about 362 
million EUR or 421 million USD). Despite these improvements, progress was slow in the twenty 
five years that lapsed between the Chernobyl and Fukushima Daiichi accidents. By 2011 neither 
the CSC nor the 2004 Paris and Brussels protocols had taken force, and adherence to the 1997 
Vienna protocol was modest. Whatever momentum Chernobyl had prompted seemed to have lost 
its steam. [58]   

Fukushima Daiichi 

The Great East Japan Earthquake struck northeastern Japan on 11 March 2011, 
approximately 130 kilometers east of the city of Sendai and approximately 370 kilometers 
northeast of Tokyo, Japan. [59] The magnitude 9.0 earthquake and ensuing tsunami caused 
widespread devastation, including the loss of over 15,000 lives and disruption of local 
infrastructure. Eleven operating nuclear power plants along the northeastern coast of Japan shut 
down automatically, including three plants operating at the six-unit Fukushima Daiichi station. At 
the time of the accident, Units 1 through 3 were operating, Unit 4 (located adjacent to Unit 3) had 
no fuel in its reactor, and Units 5 and 6, which are located separately from Units 1-4 on the site, 
were shut down for routine maintenance and refueling. The plants were boiling water reactors 
designed by the General Electric Company. The station lost power from the electrical grid, and 
flooding caused by the tsunami waves, including one as high as fifteen meters, rendered all but 
one of the site’s diesel generators incapable of supplying back-up power. As a consequence, four 
of the units at the site entered a condition called “station blackout”—meaning the only electric 
power available came from station batteries, which are capable of providing power only in terms 
of hours, not days. Although Units 1 through 3 had shut down automatically as designed in 
response to the earthquake itself, continued cooling of the reactor cores was necessary to remove 
residual heat and required the operability of equipment that relies in part on electric power. 

Not only did they have to deal with securing the operation of critical safety equipment, but 
workers at the plant were also faced with significant damage to site infrastructure from the 
earthquake and tsunami. The damage complicated the workers’ ability to access parts of the plant 
and conduct other recovery operations. Despite valiant efforts to cool the plants, adequate core 
cooling was lost within hours in the Unit 1 reactor, within thirty-six hours in Unit 3, and seventy-
one hours in Unit 2. As a consequence, the fuel in each of these reactors was damaged.  

Explosions caused by the ignition of hydrogen gas released from the damaged fuel in the 
reactors impaired the functionality of equipment and the integrity of structures at the site, thereby 
further complicating site operations and recovery. Concerns also arose over the cooling capability 
for the spent fuel pools in each unit. At first, some debate occurred over whether the spent fuel 
pool in Unit 4 had been substantially drained; loss of spent fuel cooling capability could lead to 
fuel damage and radioactive releases. This turned out not to be the case. Units 5 and 6, which 
are separated from the other Daiichi units and built on higher ground, were brought to a safe 
condition, in part relying on the single diesel generator that remained operable at Unit 6. 

The Japanese government initially ordered evacuation of residents within a zone increasing 
from two to ten kilometers from the site and expanded that to as far as thirty kilometers. In April 
2011, the government established a restricted area within twenty kilometers of the site to allow 
temporary access for members of the public but excluded the public within three kilometers.  
Unlike Chernobyl, no early health effects much less deaths were observed due to radiation 
exposure of workers or nearby residents, and no discernible latent radiation health effects are 



expected. No significant radioactive releases were experienced outside of Japan. Japan did 
initiate communication with the IAEA within about an hour and a half after the earthquake, 
consistent with the Early Notification Convention, and member States began inquiring about plant 
status through the IAEA’s contact points for the Early Notification and Assistance conventions 
about three hours after the earthquake.  Japan did not formerly seek aid under the Assistance 
Convention. [60] 

The accident occurred a few weeks before the scheduled 5th review meeting in early April 
2011 of the contracting parties to the Convention on Nuclear Safety. At the conclusion of the 
review meeting, the contracting parties adopted a statement committing themselves to achieving 
high levels of nuclear safety through the enhancement of national measures and international co-
operation, to preventing and mitigating accidents, and to carry out efforts to ensure the safety of 
existing and planned nuclear plants from the lessons learned from the accident. [61] The parties 
also committed themselves to holding a dedicated meeting on the accident in 2012 at which the 
parties would consider lessons learned from the accident and “if necessary, the continued 
suitability of the provisions of the Convention on Nuclear Safety”. IAEA Director General Amano 
announced the convening of a ministerial conference in June 2011 to make an initial assessment 
of the accident and its bearing on the international regime for emergency response and for safety.  

In early June, the G-8 and the OECD NEA held an International Ministerial Seminar on 
Nuclear Safety in Paris followed by a meeting of nuclear regulators. [62] These meetings were 
followed shortly thereafter by the ministerial conference on nuclear safety at the IAEA in Vienna. 
[63] As a result of the June ministerial conference, the IAEA developed a draft “Action Plan” of 
items for Member States, operators, the IAEA, and other multinational organizations to carry out 
to strengthen nuclear safety. All 151 Member States endorsed the plan at the General Conference 
on 22 September 2011. [64] 

Impact on the Emergency Response and Safety Regime 

The IAEA Action Plan (pp. 2-6) encouraged the cooperation and involvement of Member 
States in implementing twelve main actions: 

• safety assessments of nuclear power plants in light of lessons learned from the accident; 
• strengthening peer reviews conducted by the IAEA; 
• strengthening emergency preparedness and response capabilities; 
• strengthening the effectiveness of national regulatory bodies; 
• strengthening the effectiveness of operating organizations with respect to nuclear safety; 
• reviewing and strengthening IAEA Safety Standards and improving their implementation; 
• improving the effectiveness of the international legal framework; 
• facilitating the development of the infrastructure necessary for Member States embarking 

on a nuclear power program; 
• strengthening and maintaining capacity building (i.e., ensuring available human 

resources necessary for safe nuclear power operation); 
• protecting people and the environment from ionizing radiation following an emergency; 
• enhancing the transparency and effectiveness of communications and improving the 

dissemination of information; and effectively utilizing research and development.  

As to improving the effectiveness of the international legal framework, the Action Plan (p. 4) 
calls on States, in the context of nuclear safety, 



to explore mechanisms to enhance the effective implementation of the Convention on 
Nuclear Safety [CNS], the Joint Convention on the Safety of Spent Fuel Management 
and the Safety of Radioactive Waste Management, the Convention on the Early 
Notification of a Nuclear Accident and the Convention on Assistance in the Case of a 
Nuclear Accident or Radiological Emergency, and to consider proposals made to amend 
the Convention on Nuclear Safety and the Convention on the Early Notification of a 
Nuclear Accident. 

The focus on the safety implications of the accident was not carried out solely through the 
international framework. National and regional responses to the accident led the way, whether in 
focusing on plant safety or re-assessing national policy on generating power from nuclear plants. 
For example, the European Union initiated “stress tests” (a term borrowed from the recent global 
financial crisis) to assess the safety of nuclear power plants and took other steps that eventually 
resulted in the adoption of revised safety directive in 2014. In the United States, the NRC 
constituted a task force to evaluate the implications of the accident for U.S. plants and ultimately 
required measures to improve plant equipment, to enhance capability to cope with severe 
accidents, and to re-evaluate natural hazards such as seismic and flooding events that could 
adversely affect plants. Japan initiated a process to reassess the safety of its reactor fleet and 
changed its regulatory structure in the face of withering criticism of its institutions as having 
caused a “man-made disaster” at the Fukushima Daiichi station. [65] As to energy policy, 
Germany is notable for its swift decision – the Energiewende -- to transition away from nuclear 
energy production. [66]  

The Fukushima Daiichi accident has been a catalyst for a re-examination of the underlying 
assumptions of the framework for nuclear safety and a cause for reflection on the capacity and 
integrity of the responsible institutions. However, as for the international conventions related to 
nuclear safety, no changes have been made as a consequence of the Fukushima Daiichi 
accident. I do not view this outcome as a failure of the international system but the result of the 
necessary and ultimately more productive focus on the technical criteria, mitigation measures and 
public protection and the resulting improvement of the “soft law” guidance and standards arising 
out of the lessons learned from the accident.   

Although the IAEA Action Plan identified, for example, potential changes to the Early 
Notification Convention as a task, the IAEA and its members worked on enhancing 
communication as well as assessment and dissemination of information in the context of the 
existing conventions as a means to productive improvement of the system of notification and 
assistance. [67] The Russian Federation had offered a proposal to amend the Early Notification 
Convention, but the required majority of contracting parties did not request the convening of a 
Diplomatic Conference to consider the proposal. [68] 

Amendments to the Convention on Nuclear Safety were offered by Switzerland, the Russian 
Federation and Spain, but only a later Swiss amendment reached consideration at a Diplomatic 
Conference in 2015 where the contracting parties agreed to a non-binding declaration in lieu of 
the proffered amendment. Under Article 32 of the Convention on Nuclear Safety, proposed 
amendments to the convention are considered at a review meeting or at an extraordinary meeting, 
and proposed amendments may be adopted by consensus or, in the absence thereof, submitted 
to a Diplomatic Conference if two-thirds of the parties present and voting at the meeting. Although 
Spain withdrew its proposal, Swiss and Russian proposals came before the 2012 extraordinary 
meeting that the contracting parties had agreed to hold after the 5th review conference. [69] 



The Swiss proposal included amendments aimed at greater transparency, by requiring 
periodic reviews of the regulatory body (e.g. through an IAEA Integrated Regulatory Review 
Service mission) and public dissemination of the regulatory body’s findings and by making country 
reports under the convention publicly available and deleting the provision in the convention 
providing for confidentiality of the debates at the review meetings on country reports. As to the 
safety of installations, the Swiss proposal would require systematic safety assessments based on 
updated information from operating experience and state of the art hazards assessments of the 
facility and its siting, design reviews by external experts to ensure compliance with IAEA 
standards, external reviews of operational safety, i.e. through OSART missions conducted by the 
IAEA. The Russian Federation’s proposal would include requirements for regular assessment of 
existing installations, note IAEA safety standards as a basis for the regular assessment of a plant, 
and require that plant design take into account an integrated assessment of unfavorable natural 
and “man-made” hazards affecting a site. The proposal also focused on institutional aspects, such 
as ensuring the requisite infrastructure and planning to support construction of new facilities and 
to ensure integration of relevant national bodies and operating organizations have resources and 
authority for effective emergency management and accident mitigation. [70]  

At the extraordinary meeting held in August 2012 (the second such meeting to have been 
held under the convention), the contracting parties decided to establish a working group on 
“effectiveness and transparency” to consider actions to strengthen the convention and to take into 
account potential amendments, including the Swiss and Russian proposals. [71] The working 
group’s efforts resulted primarily in proposed revisions to various guidance documents and its 
report was considered at the 6th review meeting of the Convention on Nuclear Safety held in 
March-April 2014. [72] The record of the 6th review meeting reflects no further action on the 
original Swiss and Russian Federation proposals, but Switzerland had submitted a new proposal 
in December 2013 to be considered at the 6th review meeting.  

Although Switzerland complimented the efforts of the working group to improve the review 
process of the convention, it also suggested an amendment to article 18 to emphasize “the critical 
importance” of maintaining containment integrity, a lesson of the Three Mile Island, Chernobyl 
and the Fukushima Daiichi accidents: 

Nuclear power plants shall be designed and constructed with the objectives of preventing 
accidents and, should an accident occur, mitigating its effects and avoiding releases of 
radionuclides causing long-term off site contamination. In order to identify and implement 
appropriate safety improvements, these objectives shall also be applied at existing 
plants. [73] 

The Swiss amendment was comparable to the updated EU safety directive, 2014/87/Euratom, 
particularly Article 8’s admonition that member States implement the “objective of preventing 
accidents” and mitigating their consequences so as to avoid radioactive releases that would 
hamper initial emergency response or “would require protective measures that could not be 
limited in area or time”.   

At the 6th review meeting, the necessary two-thirds majority of the contracting parties (only 
Canada and the United States dissented) decided to refer the new Swiss proposal to a Diplomatic 
Conference, which was held on 9 February 2015. An informal working group held several 
meetings in preparation for the conference. Ultimately, the contracting parties concluded that 
consensus was not possible on the amendment. Arguments against the amendment questioned 
whether it added any real value: i.e. that it was unnecessary in light of the existing text of Article 
18 addressed to the design of nuclear facilities and of the changes to relevant guidance 



documents to address lessons from the Fukushima Daiichi accident. Moreover, the amendment 
could be counterproductive. A long time might be required to attain the needed assent of two-
thirds of the contracting parties; the outcome could also bifurcate the convention scheme into 
groups of States that either were party to the amendment or were not. [74] 

The contracting parties instead agreed to adopt the “Vienna Declaration on Nuclear Safety” 
that reiterated principles of the Convention on Nuclear Safety to prevent accidents and mitigate 
their consequences. The Vienna Declaration provides with respect to the safety of installations: 

1. New nuclear power plants are to be designed, sited, and constructed, consistent with 
the objective of preventing accidents in the commissioning and operation and, should 
an accident occur, mitigating possible releases of radionuclides causing long-term 
off site contamination and avoiding early radioactive releases or radioactive releases 
large enough to require long-term protective measures and actions. 
 

2. Comprehensive and systematic safety assessments are to be carried out periodically 
and regularly for existing installations throughout their lifetime in order to identify 
safety improvements that are oriented to meet the above objective. Reasonably 
practicable or achievable safety improvements are to be implemented in a timely 
manner. 

States’ requirements for addressing the objectives are to take into consideration relevant IAEA 
safety standards and other “good practices” through the life of the plant. The contracting parties 
also agreed to address these principles in their national reports for the 7th review meeting 
scheduled for 2017. [75] 

The Vienna Declaration simply reaffirms the objectives of the Convention on Nuclear Safety; 
it neither replaces the convention nor does the declaration place any legal requirements upon the 
contracting parties. But, as one observer notes, the future treatment of the Vienna Declaration 
could lead to its consideration as customary international law depending on its application in future 
review meetings and treatment in IAEA standards and review missions. [76] The contracting 
parties at the 7th review meeting in 2017 agreed to address the declaration’s principles in their 
country reports and the discussions and agreed to reference the declaration in the introductory 
section of the guidelines on preparation of national reports for the convention review meetings. 
[77] However, the extent to which the emphasis on the Vienna Declaration will continue is yet to 
be seen. 

Nuclear Liability 

Although the Fukushima Daiichi accident did not have appreciable transboundary effects, the 
scope of damage and the mechanisms to provide for compensation drew the attention of the 
international community. [78] With respect to nuclear liability, the IAEA Action Plan on Nuclear 
Safety (p. 5) calls on  

Member States to work towards establishing a global nuclear liability regime that 
addresses the concerns of all States that might be affected by a nuclear accident with a 
view to providing appropriate compensation for nuclear damage. The IAEA International 
Expert Group on Nuclear Liability (INLEX) to recommend actions to facilitate 
achievement of such a global regime. Member States to give due consideration to the 



possibility of joining the international nuclear liability instruments as a step toward 
achieving such a global regime. 
 

INLEX was established as an advisory group to the Director General in 2003.  In response to the 
Action Plan, INLEX issued in 2012 a set of recommendations to facilitate progress towards a 
global nuclear liability regime and to encourage both nuclear and non-nuclear states to consider 
joining one or more of the relevant international instruments. [79] INLEX urged states to reflect 
the international principles in their national legislation in order to establish a more universal 
system and to make progress in strengthening the modernized liability regimes. The 
recommendations included setting higher minimum liability amounts and ensuring coverage of 
latent injuries, as well as taking steps to secure financial remuneration or provide compensation 
where an accident might exceed the capacity of the required financial security. States are urged 
to ensure that claims arising from a nuclear accident are dealt with in a single forum, in a prompt, 
equitable and non-discriminatory manner with minimal litigation.  

Although INLEX urges States – whether nuclear facilities exist in their territory or not -- to 
establish treaty relations with as many States as practical, the INLEX recommendations do not 
express a preference for one of the existing nuclear liability regimes, noting that: 

[T]he CSC establishes treaty relations among States that belong to the Paris Convention, 
the Vienna Convention or neither, while leaving intact the Joint Protocol that establishes 
treaty relations among States that belong to the Paris Convention or the Vienna 
Convention. In addition to providing treaty relations, the CSC mandates the adoption of 
the enhancements developed under the auspices of the IAEA and contains features to 
promote appropriate compensation, including an international fund to supplement the 
amount of compensation available for nuclear damage. 

Because INLEX is comprised of experts who are experienced in or advocate for one or more of 
the regimes, the dual approach reflected in the statement is understandable. [80] The 
recommendations did not foresee a change to the liability instruments but rather broader 
adherence to them as the path to be taken.  

Notwithstanding the differing viewpoints as to which route provides the better path, a number 
of States affirmed their support for greater progress. For example, the United States and France 
– countries party to different international liability conventions -- issued a Joint Statement on 
Liability for Nuclear Damage in August 2013 agreeing to “promote efforts to achieve a global 
nuclear liability regime based on treaty relations among France, the United States and other 
countries that might be affected by a nuclear accident”, to “coordinate their actions in encouraging 
adherence to the enhanced international nuclear liability instruments” and to “urge countries to 
adopt national laws that incorporate the nuclear liability principles and recent enhancements to 
those principles”, as well as certain best practices. [81] The G-20 issued a declaration in 
September 2013 after its meeting in St. Petersburg which encouraged “multilateral cooperation 
towards achieving a global nuclear liability regime”. [82]  

Despite the slow path to progress, some accomplishments have been made. The CSC has 
finally come into force with the accession of Japan in 2015, followed by India in 2016 and Canada 
in 2017, all States with operating nuclear power plants. Countries seeking to embark on a nuclear 
plant program, such as the United Arab Emirates, Saudi Arabia, Ghana and Jordan, have joined 
the CSC or the 1997 Vienna Protocol or both. There is more to be done, the entry into force of 
the 2004 protocols to the Paris and Brussels conventions being perhaps the most important next 



step. But even if a well-integrated global regime is not within our grasp, continued effort to 
harmonize the regimes and broaden the participation in them remains a worthy objective. 

Conclusion 

Three Mile Island was the wake-up call. Chernobyl was the spur to action. Fukushima Daiichi 
was a cause for reflection. Each of these accidents has influenced the development of nuclear 
law, though the regime within which the international community operates today is largely the 
product of the instruments developed after the Chernobyl accident.  The safety regime has seen 
the push and pull of the debate whether the pragmatism of the current incentive regime serves 
us well or whether the insistence on more exacting international standards would better serve 
nuclear safety. In the liability field, the question as to how or whether to broaden the reach of one 
or more of the existing conventions is the focus.  

Our ongoing task within the international framework is to keep the dialogue open and to keep 
at the work of sustaining and improving robust national regimes and the international standards 
and rules that govern us. That task is ongoing – and not always easy. It is one that should not 
await the next crisis to maintain or inspire our effort. [83] It requires vigilance, engagement, 
frankness in assessments, and continued movement toward greater transparency in national 
activities and assessments through the various review mechanisms. Ultimately, all States need 
to show how they have acted to meaningfully strengthen their institutions, maintain and as needed 
improve plant safety, mitigate the potential impact of malfunctions and natural events, and protect 
the public. 
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