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How have countries changed their legal approaches to governing nuclear 
technologies since the Fukushima disaster?  

 

As you may know, Only South Africa is Operating a Nuclear Power Plant on the Africa 
Continent.  
 
The Country, through the National Nuclear Regulator (NNR) which is contributing actively to 
the IAEA nuclear safety programmes & activities (including through the Regulatory 
Cooperation Framework (RCF), considered the IAEA Experts Reports and the Nuclear Safety 
Action Plan Adopted and Took the Appropriate Measures in close collaboration with the 

NPP Operator.  
 

In Addition: an IAEA INIR Mission has been organised in South Africa from 30 January to 08 
February 2013. The Main Conclusions of the Report are Positive:  

 
“Eskom also prepared a standard that specifies (design) requirements for radiological monitoring 
instruments for the protection and safety of people against ionizing radiation, taking into account 
the lessons learned from the Fukushima accident”.   

 

The other about 10 African Member States interested in introducing nuclear power to their 
Energy Mix Strategy have, since the Fukushima Accident, followed the development of the 
Situation. They are all cooperating with the IAEA Nuclear Energy Department and then 
Introducing within their Respective Projects the Updates integrated in terms of Nuclear 
Safety.  

 
The majority of the African Newcomers have allocated more Priority & Importance to 
Nuclear Safety within their national nuclear energy programmes.  
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- improving and/or accelerating the promulgation of the Legislation and 
Regulation, and  

- Cooperating More with the IAEA in particular through INIR Missions and National 
Projects on Nuclear Safety (Capacity Building mainly)  

o INIR Missions in Africa:  
▪ South Africa January 2013  
▪ Nigeria   June Oct 2015  
▪ Kenya  August 2015  
▪ Morocco   October 2015  
▪ Ghana   2017  
▪ Niger  April 2018  
▪ Sudan   September 2018  
▪ Egypt   November 2019   

 
New IAEA INIR Missions are planned in 2021 in Kenya and Uganda.  
 
 

How do you see the Fukushima disaster as having shaped society’s approach 
to engaging with nuclear technology – and the nuclear industry’s approach to 
trying to engage with the broader society?  
 
After the 3 nuclear accidents (Three Miles Island, Chernobyl, and Fukushima): The Civil Society 
in the majority of countries became much more attentive to nuclear safety and security.  
 
The 2011 Fukushima Accident occurred 10 years after September 11 Terrorist Attack, 
confirming the Civil Society concerns about nuclear security.  
 
The Event benefited also from a maximum of publicity and information provided by mass 
media in particular because it Occurred in one of the most developed countries in the world: 
Japan, Reference in Technology Development & Quality Management !  
 
The immediate reactions have been decisions from several countries to withdraw from 
nuclear power, in particular, under the “Greens” Organisations and Associations.   
 
In other Countries, the Level of Consciousness/ Sensitisation about Nuclear Safety & Security 
improved and changes have been introduced to the national regulations, including through 
their National Nuclear Regulators and National Nuclear Institutions.  
 
The Industry, fully aware, of the Situation, adopted the professional attitude: analysing the 
event, identifying the weaknesses, identifying the responsibilities, and launching a systematic 
improvement programme to the nuclear safety through the “Defence In-Depth Approach”:  

• high-quality design & construction, 
• equipment which prevents operational disturbances or human failures and errors 

developing into problems, 
• comprehensive monitoring and regular testing to detect equipment or operator 

failures, 
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• redundant and diverse systems to control damage to the fuel and prevent significant 
radioactive releases, 

• provision to confine the effects of severe fuel damage (or any other problem) to the 
plant itself.  

 
In other NPP Countries: the focus since Fukushima has not been on new build, but rather on 
refurbishment, decommissioning, waste management and now small modular reactors.  
 The issue of severe accident and emergency management has also been at the forefront. 

 
Achieving optimum nuclear safety:  
(Ref: See the Safety of Nuclear Power Reactors/ World Nuclear Association/ Feb 2021)  
 
“A fundamental principle of nuclear power plant operation worldwide is that the operator is 
responsible for safety.  
 
The national regulator is responsible for ensuring the plants are operated safely by the 
licensee, and that the design is approved. A second important concept is that a regulator’s 
mission is to protect people and the environment. Design certification of reactors is also the 
responsibility of national regulators.  
 
There is international collaboration among these to varying degrees, and there are a number 
of sets of mechanical codes and standards related to quality and safety. 
With new reactor designs being established on a more international basis since the 1990s, 
both industry and regulators are seeking greater design standardisation and also regulatory 
harmonization”.  
 
A 2009 US Department of Energy (DOE) Human Performance Handbook notes: "The 
aviation industry, medical industry, commercial nuclear power industry, US Navy, DOE and 
its contractors, and other high-risk, technologically complex organizations have adopted 
human performance principles, concepts, and practices to consciously reduce human error 
and bolster controls in order to reduce accidents and events."  
 
"About 80% of all events are attributed to human error. In some industries, this number is 
closer to 90%. Roughly 20% of events involve equipment failures. When the 80% human error 
is broken down further, it reveals that the majority of errors associated with events stem from 
latent organizational weaknesses (perpetrated by humans in the past that lie dormant in the 
system), whereas about 30% are caused by the individual worker touching the equipment and 
systems in the facility”.  
 
Clearly, focusing efforts on reducing human error will reduce the likelihood of events." 
Following the Fukushima accident, the focus has been on the organizational weaknesses 
which increase the likelihood of human error”. 

 
 
 

https://www.standards.doe.gov/standards-documents/1000/1028-BHdbk-2009-v1
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How did the Chernobyl and Fukushima disasters alter the landscape of nuclear 
governance?   
 
Fukushima had a direct impact on many governments that had previously been enthusiastic 
about the prospect of a nuclear rebirth.   
 
Antony Froggatt, a senior research fellow at Chatham House, tells “Carbon Brief”:  
“On the global level, the nuclear power industry was significantly slowed by Fukushima. 
Germany will phase out nuclear power and will replace the generation with renewables. This 
is important, both from a nuclear power perspective, but also for renewables, as they will 
develop and demonstrate a system that can integrate a high level of renewable energy. 
 
“While Japan may slowly restart some reactors, nuclear power will never reach the 
contribution to the power sector envisaged pre-Fukushima. In a number of other countries, 
notably Taiwan, Belgium, Italy and Switzerland, there were significant movements away from 
nuclear power.”  
 
While this reawakening of the public’s fear of nuclear power may alone not have been 
enough to throw the nuclear renaissance back into the dark ages, economic considerations 
delivered an additional blow. 
 
In Addition : See the Excellent Study by  the Team  

 
 

(PDF) Triggers for policy change: the 3.11 Fukushima meltdowns and nuclear policy continuity 
(researchgate.net) 
 

The Fukushima meltdown in Tohoku, Japan, served as catalyst for some nations, including 
Germany, Belgium, and Italy, to alter nuclear policies but had no impact on the approaches 
of a number of others such as Vietnam, China, and Russia.  
 
Why, despite facing the same focusing event, did private- and state-owned utilities in some 
countries alter their nuclear energy policies while others kept the status quo.  
 

 
 

https://www.chathamhouse.org/expert/antony-froggatt
https://www.researchgate.net/publication/327188643_Triggers_for_policy_change_the_311_Fukushima_meltdowns_and_nuclear_policy_continuity
https://www.researchgate.net/publication/327188643_Triggers_for_policy_change_the_311_Fukushima_meltdowns_and_nuclear_policy_continuity
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Around the world, there have been controversies over siting and operation of 
nuclear energy facilities. What approaches to governance of nuclear 
technology can give the public an adequate voice and build public trust and 
confidence?  
 
Developing a nuclear power programme is a major undertaking requiring a long term 
commitment. Simply building a nuclear power plant (NPP) is insufficient to ensure that it will 
operate effectively and sustainably and meet safety, security and safeguards requirements.  
 
The necessary institutional, human, and physical infrastructure to license, construct, operate 
and regulate an NPP must first be built.  
 
A demonstrated government commitment to the development and maintenance of such 
infrastructure sends an important signal to stakeholders and potential project investors and 
reduces construction and operational risk.  
 
The Nuclear Energy Programme Implementing Organization (NEPIO) is Mandated to 
continuously develop and implement public information programmes and activities according 
to the plan developed in Phase 1 and regularly update this plan.  
 
During the Abu Dhabi conference on nuclear power in 21st century (October 2017): Yukiya 
Amano, Director General, IAEA, said that gaining public confidence in nuclear power was 
still a challenge, in large part because of the Fukushima nuclear power plant accident that 
happened in Japan in 2011. 
“In many countries public acceptance remains the main obstacle to be overcome in the use 
of nuclear power. Public confidence in the safety of nuclear power was deeply shaken by the 
Fukushima accident in 2011. 
“The post-Fukushima IAEA action plan on nuclear safety made a valuable contribution to 
improving safety. Countries with nuclear power plants reassessed all aspects of safety and 
made improvements where necessary,” he added. 
“[Another] key reason for public concern about nuclear power is the problem of nuclear 
waste. There exist perceptions that there isn’t a solution for nuclear waste, but despite this 
perception the nuclear industry has been managing [nuclear] waste disposal successfully for 
more than half a century,” he said, addressing another public concern with nuclear power. 

 
At the national level: The Statute (Really Independent from the Operators), the Organisation, 
Management and the Programme of Work of the National Nuclear Regulatory Bodies are 
Fundamental.   
These are supposed to be the Latest Official “ Barrier” before the Go Ahead for Projects 
and/or Operation of Nuclear Energy Facilities.  
The Boards of these  NNRBs are supposed to integrate Representatives from all the Concerned 
Departments, including Representatives from the Civil Society.  
The Competency and Full Transparency in their Management, Monitoring and Reporting 
should be the Main Values.  
Reports from the NNRBs are supposed to be Presented Periodically to Parliaments.  
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At the Regional Level: Regional Organisations are supposed to play a political role in 
addressing the nuclear safety and security issues.  
 
At the International Level: the IAEA is delivering the best of its capacity to support its Member 
States through  TC Programmes and specialised missions. Public Acceptance is part of the 
Stakeholders Milestone (over 19) of the IAEA Guidelines.  
 
The Nuclear Technology Providers should play a critical role in this field, with their clients, 
informing and assisting the NNRBs to Deliver.  

 
How have countries changed their legal approaches to governing nuclear 
technologies since the Fukushima disaster?  
 
As stated before, the IAEA Member States, committed to the Nuclear Safety Action Plan 
adopted in 2011, are following closely the IAEA Experts Reports, Conclusions and 
Recommendations.  
 
Several Countries are Reshaping their National Legislations and Regulations considering the 
more recent development considering the following parameters identified by the World 
Energy Council (WEC) in its Report “ One Year After Fukushima Daishi Accident”:  

  
1. Public Acceptability: As a major stakeholder that can radically affect local policies and 
plans, the public should be well informed of issues surrounding nuclear generation, 
including its role in an energy mix, available technologies, costs, and benefits as well as, risk 
and safety concerns.  
2. Standards: Independent and competent national nuclear safety agencies should adopt 
minimum safety and reliability operation and maintenance standards, including site location 
parameters, and skills training and certification maintenance. There should also be 
minimum transparency standards—to allow verification of these standards.  
3. Verification: An international organisation should be empowered to work with each 
national nuclear safety agency to draw up these standards and verify adherence to them. 
The process and results of verification should be publicly available.  
4. Design: The same organisation should produce an international accreditation standard for 
reactor design.  
5. Liability and Risk: The organisation should also promote the communication of good 
practices on liability assessment, long-term stewardship as well as risk sharing and 
management.  
6. Human Resources Management: The organisation should share good practices in human 
resources management (relating to, for example, nuclear operators, contractors, 
subcontractors, etc.), including social protection, education, and training, with national 
nuclear safety agencies.  
7. Global Cooperation: The organisation should work with national nuclear safety agencies 
to prepare for nuclear incidents (e.g., the creation of emergency response plans, formation 
of expert teams, etc.) and exchange scientific information and expertise (subject to due 
diligence).  
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8. Finance: Funding mechanisms should be revised to ensure strict compliance to national 
and international standards.  
9. Structure: At national and international levels, there should be an unbundling of 
responsibilities for the promotion and safety of nuclear power, so as to reduce the potential 
for conflicts of interest.  

 
Looking ahead, what are the major challenges that nuclear regulators will grapple with? 
 
According to the Experts Meetings of NPP Operators and Nuclear Regulators:  
the nuclear regulators are still observing the following challenges:   

- lessons may be learned but they are subsequently forgotten over time,  
- often nothing is done in response to information learned about others’ experiences, 
- there is a tendency to consider foreign operating experience as not relevant to one’s own 

situation, and  
- more generally, operating experience (OE) reporting is not meaningful if it is not used to 

promote operational safety. 

In Addition: Regulatory Bodies face new tasks:  
(a) licensing advanced reactor technologies,  
(b) enhancing public confidence, and  
(c) assisting newcomer countries.  

 
In my point of view, and this is certainly the case in Africa:  

- The major Challenges will be the need to make extensive use of lessons from 
Operating Experience (Provided by the Operators: Independency & Coordination) 
to strengthen regulations on safety systems, improve operator training and 
emergency procedures, and to focus more attention on human factors, safety 
culture and nuclear quality management systems.  

- Having National & Expert Technical Support Organisation (TSOs) is the one of the 
Challenges for the Newcomers.  
 

We could also refer to Mr Justin Alger Considerations (Ref: Strengthening Global Nuclear 
Governance by Justin Alger, Trevor Findlay/ Canada) pointing out the national commitment 
to develop sustainable HRD Strategic Plans, the establishment of the necessary legislation and 
regulations according to the regional and international obligations etc.   
 
This is why AFCONE put the Nuclear Safety, Security and Safeguards as One of the 
Main Priorities in Africa, cooperating with the IAEA Technical Departments, 
informing & sensitising the African Union Commission, Identifying African Regional 
Collaborating Centres in NSS and NSG and Launching Close Collaboration with the 
Forum of Nuclear Regulatory Bodies in Africa (FNRBA).  
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Regulatory capture is a real issue, even in developed countries with strong 
institutions. How can we avoid the trap of regulatory capture, especially in 
newcomer countries with weak governance and safety cultures?  
 
The Regulatory Capture is indeed a Real Issue. The Fukushima Accident raised this Concern 
and Several Studies have been undertaken.  
 
The three reports of TEPCO Fukushima Daiichi NPP accident pointed out vulnerability of 
safety culture of regulatory body and operator:   
 
I believe there is no Miraculous Solution to Avoid the Trap in Developed and Developing 
Countries: 
The 3 main actions to be consolidated have been identified:  
- Independence: high degree of independence of the NR Bodies  
- NRB’s Core Values: The nuclear safety system and management to be built on a solid basis, 
placing the highest priority on public safety and a genuine safety culture. 
 - Development of management system for regulatory body: managing organization, fostering 
safety culture, responsibility of the authority, leadership, and documentation and record 
management that can be used as the basis in implementation of  the management system.  
 
 

 
 

Of Course: within the developing countries: the efforts need to be amplified and maintained 
sustainably by the National Authorities to reach the paradigm shifts required.   
 
Support from Developed Countries, IAEA and Providers of Nuclear Technology are strongly 
needed.  
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Can the model of nuclear regulators be reimagined to promote citizen Lack of 
public acceptance is a major challenge to promote nuclear power in many 
countries. Could genuine citizen engagement with nuclear regulators play a 
bridging role?  
 
Yes. Definitively. As stated before, the Nuclear Regulatory Body should represent the Civil 
Society in terms of Nuclear Safety.  
 
The IAEA issued an INSAG Report (27) in 2017 untitled “ ENSURING ROBUST NATIONAL 
NUCLEAR SAFETY SYSTEMS — INSTITUTIONAL STRENGTH IN DEPTH”  
 
This Report present the three institutional sub-systems that serve to ensure safety:  

- a strong licensee,  
- a strong regulator and  
- a strong set of stakeholders.  

This report describes the interfaces that should be nurtured among these sub-systems as well 
as within each sub-system. The Authors describe the establishment of a set of strong and 
mutually reinforcing sub-systems by the term ‘institutional strength in depth’. 
 

 
 

The Report Stated:  
Much work has been undertaken to identify and learn the lessons from the accident at the 
Fukushima Daiichi nuclear power plant.  
 
To 2017, these have primarily focused on technical lessons — see, for example, IAEA Safety 
Standards Series No. SSR-2/1 (Rev. 1), Safety of Nuclear Power Plants: 
 
Design. As a result, global efforts to enhance nuclear safety have largely targeted engineering 
or operational improvements.  
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Some attention has also been paid to implementing the institutional lessons from the 
accident, as shown by measures to improve individual peer reviews, particularly those 
undertaken by the World Association of Nuclear Operators (WANO).  
 
However, further actions are required.  
 
The Director General’s report on the Fukushima Daiichi accident brought forward several 
core lessons from the analysis of the accident:  
 
— “In order to ensure effective regulatory oversight of the safety of nuclear installations, it is 
essential that the regulatory body is independent and possesses legal authority, technical 
competence and a strong safety culture. 
……. 
— “In order to promote and strengthen safety culture, individuals and organizations need to 
continuously challenge or re-examine the prevailing assumptions about nuclear safety and 
the implications of decisions and actions that could affect nuclear safety. 
— “A systemic approach to safety needs to consider the interactions between human, 
organizational and technical factors.  
This approach needs to be taken through the entire life cycle of nuclear installations.” 
 
INSAG Recommendation:  
 

 
For the third sub-system, the stakeholders, to be effective, both the nuclear industry and the 
regulator have to communicate with the stakeholder community effectively.   
 
That is, both the nuclear industry and the regulator must have a deep-rooted value of 
openness, transparency and accountability to stakeholders.   
 
Such communication can assist in enhancing stakeholders’ trust and confidence. Rather than 
just providing information, both the regulator and the nuclear industry have to engage 
positively with all stakeholders: listening, responding, seeking to learn and taking account of 
alternative views.   
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Leaders in both the nuclear industry and the regulator must devote resources and attention 
and, most of all, maintain a commitment to welcome challenge, to listen, to respond 
openly, to learn and improve, and to engage positively with all those affected by their 
activities. 

 
How does the introduction of new reactor technologies or concepts such as 
SMRs stretch the capabilities of nuclear regulators?   
 
New Reactor Technologies such as SMRs require New Expertise Capacities related to the 
Assessment of Nuclear Safety for Licencing the New Facilities.  
 
This Challenge needs to be addressed through close coordination with the Designers and 
Fellow Nuclear Regulators.  
 
The Operating Experience during the first 05 to 10 years should be closely followed by the 
Nuclear Regulators.  
 
The IAEA and Other Regional Organisations could play a major role.  
 
The Introduction of SMRs will, if successfully managed, probably reduce in the future the 
Regulatory Bodies Workload, considering the Nuclear Safety Specifications expected from 
these Reactors including in terms of Nuclear Security and Safeguards.  

 
-o-o-OOO-o-o- 


