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FOREWORD 

The importance of building and sustaining capacity in nuclear safety has been highlighted in the IAEA 

Safety Fundamentals and relevant Safety Standards and also in other IAEA events and publications, 

including the IAEA International Conference on Effective Nuclear Regulatory Systems: Sustaining 

Improvements Globally (2016), the third IAEA International Conference on Nuclear Knowledge 

Management (2016) and the IAEA Publication on Capacity Building for Nuclear Safety [1]. The IAEA 

Safety Standards, in particular GSR Part 1 [2] and GSR Part 2 [3], contain high-level references to 

building and sustaining capacity and the related topics of workforce and human resource, education and 

training and knowledge management. Specifically, in the context of countries planning to embark on 

nuclear power programmes, SSG-16 on Establishing the Safety Infrastructure for a Nuclear Power 

Programme [4] provided additional guidance with regard to building and sustaining capacity. 

Starting in 2013, the IAEA has been implementing the Strategic Approach to Education and Training in 

Nuclear Safety 2013–2020 [5], implemented through and overseen by the IAEA Steering Committee on 

Regulatory Capacity Building and Knowledge Management. Since the time of preparing this Strategic 

Approach, the focus of activities has broadened to also encompass related areas like knowledge 

management, human resource development and knowledge networks, which are now integrated under 

the conceptual umbrella of building and sustaining capacity.  

In 2017, preparations started for a follow-up Strategic Approach for the time beyond 2020. This follow-

up Strategic Approach should be based on a review of achievements and lessons learned from the 2013 

to 2020 period. For the purpose of reviewing past achievements, the IAEA also started, in 2017, to 

develop progress indicators for building and sustaining capacity in nuclear safety, suitable for the 

Strategic Approach to Education and Training in Nuclear Safety 2013–2020. 

The IAEA would like to express its appreciation to all experts who contributed to the development and 

review of this reports and the members of the Steering Committee on Regulatory Capacity Building and 

Knowledge Management. The IAEA would like to thank Mr P. Gowin for the preparation of the report 

itself. The IAEA officer responsible for this report was Mr G. Macsuga from the Department of Nuclear 

Safety and Security. 
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1. INTRODUCTION 

1.1. BACKGROUND 

Starting in 2013, the IAEA has been implementing the Strategic Approach to Education and Training in 

Nuclear Safety 2013–2020 [5] (hereinafter: Strategic Approach), implemented through and overseen by 

the IAEA Steering Committee on Regulatory Capacity Building and Knowledge Management 

(hereinafter: Steering Committee). Since the time of preparing this Strategic Approach, the focus of 

activities has broadened to also encompass related areas like knowledge management, human resource 

development and knowledge networks, which are now integrated under the conceptual umbrella of 

building and sustaining capacity.  

In 2017, preparations started for a follow-up Strategic Approach for the time beyond 2020. This follow-

up Strategic Approach should be based on a review of achievements and lessons learned from the 2013 

to 2020 period. For the purpose of reviewing past achievements, the IAEA also started, in 2017, to 

develop progress indicators for building and sustaining capacity in nuclear safety, suitable for the 

Strategic Approach to Education and Training in Nuclear Safety 2013–2020. 

1.2. OBJECTIVES 

The objectives of this document are: 

— to document the achievements made under the IAEA Strategic Approach to Education and 

Training in Nuclear Safety 2013–2020 by Member States and the IAEA. 

— to identify experience gained, lessons learned and good practices by Member States and the 

IAEA. 

— to provide recommendations for future follow-up IAEA Strategic Approaches beyond 2020. 

This publication will be useful for decision makers, advisers and senior managers in government, 

national organizations, regulatory bodies, authorized parties, technical support organizations and 

education and training institutions in Member States, as well as those involved in developing and 

monitoring the IAEA Strategic Approach to Education and Training in Nuclear Safety 2013–2020 and 

follow-up strategies beyond 2020. 

1.3. SCOPE 

This publication covers a) experience gained, lessons learned and good practices made or gained by 

Member States and the IAEA in implementing the Strategic Approach to Education and Training in 

Nuclear Safety 2013–2020, but also, in a wider sense, b) experience gained, lessons learned and good 

practices by Member States and the IAEA in building and sustaining capacity in nuclear safety between 

2013 and 2020, which includes the four pillars: human resource development, education and training, 

knowledge management and knowledge networks. 

1.4. STRUCTURE 

Chapter 1 describes background, objectives and scope of this report. 

Chapter 2 provides information about the IAEA Strategic Approach to Education and Training in 

Nuclear Safety 2013–2020. 

Chapter 3 is an executive summary, which provides the most important insights, lessons learned and 

experience gained. 
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Chapter 4 contains detailed achievements and progress from 2013 to 2020 and covers progress made in 

the broader area of building and sustaining capacity, which includes the four pillars: education and 

training, human resource development, knowledge management and knowledge networks.  

Chapter 5 contains recommendations for future Strategic Approaches, based on insights gained and 

lessons learned from implementing the Strategic Approach 2013–2020. 
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2. THE IAEA STRATEGIC APPROACH TO EDUCATION AND TRAINING IN NUCLEAR 

SAFETY 2013–2020  

This chapter describes the IAEA Strategic Approach to Education and Training in Nuclear Safety 2013–

2020. Monitoring the implementation of this Strategic Approach was the initial objective for developing 

the progress indicators.  

An integrated strategy for education and training (Note by the Secretariat, 2001/Note 19) in nuclear 

safety was first developed by the Secretariat and an advisory group of Member States in 2001. In 

resolution GC(45)/RES/10, the General Conference urged the Secretariat to implement this strategy. In 

2012, the Secretariat conducted a review of achievements on education and training in nuclear safety 

over the period 2001–2012 and developed the Strategic Approach to Education and Training in Nuclear 

Safety 2013–2020.  

The Strategic Approach included as a Vision:  

• “Adequate and sustainable programmes for education and training in nuclear safety consistent 

with the Agency’s safety standards are to be implemented by Member States in order to ensure 

that the highest possible levels of safety are achieved.” 

The Strategic Approach included as Objectives:  

• “Maintenance and continual improvement of Member States’ capacity building in nuclear 

safety, consistent with the Agency’s safety standards and best practices. Development of an 

education and training support programme by the Agency in cooperation with Member States 

and, as appropriate, other international organizations to support Member States’ 

implementation of their education and training programmes at a national and regional level. 

• Development by the Agency of a process for the effective and efficient implementation of the 

education and training support programme and ensuring the continuous improvement of its 

implementation.” 
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3. EXECUTIVE SUMMARY: PROGRESS MADE 2013–2020 

This chapter provides a short and high-level summary of progress made between 2013 and 2020.  

The Strategic Approach was an important catalyst and guidance for both Member States and the IAEA 

in the period 2013 to 2020 that visibly highlighted the importance of education and training in nuclear 

safety. 

Activities under, inspired by or otherwise connected to the Strategic Approach led to strengthened 

nuclear safety in Member States through, in particular, improved national infrastructures for education 

and training, as well as enhanced networking and cooperation among Member States in education and 

training for nuclear safety. 

In the period 2013 to 2020, important events, milestones and developments in the area of capacity 

building and education and training for nuclear safety included: 

1. A first key insight was that the topical area of “capacity for nuclear safety” (education and 

training, human resource development, knowledge management, knowledge networks and 

related topics) is of relevance to all Member States, not only to those who need to build up 

new capacity. The IAEA responded and transitioned to a programmatic framework for 

“building and sustaining capacity” instead of “capacity building”, which seemed to be of 

relevance only to a limited number of Member States. 

2. The IAEA developed, based on lessons learned from implementing the Strategic Approach, a 

more comprehensive approach for the topical area, in which education and training, human 

resource development, knowledge management and knowledge networks are united under the 

umbrella of building and sustaining capacity in nuclear safety. This was done in response 

to a lesson learned that each of these topics cannot be pursued in isolation, but that they form a 

cluster of inherently connected issues that are best addressed in an integrated manner. 

3. The Steering Committee, representing appr. 40 Member States, which until then focused on 

education and training, broadened its scope in 2014 to also include human resource 

development, knowledge management and knowledge networks under the new umbrella of 

building and sustaining capacity, following the new umbrella approach.  

4. The IAEA and the nuclear community identified the importance of building and sustaining 

capacity and related topics as a lesson learned from Fukushima and included capacity building 

as one of the actions in the Fukushima Action Plan. 

5. The Global Nuclear Safety and Security Network (GNSSN), established in 2006, includes in 

its Terms of Reference, as one of three Missions: “Building Capacity – Establish a capacity 

building framework to support the national nuclear safety and security infrastructure in the 

Member States”. Since then, building and sustaining capacity is a core part of the world’s largest 

network in the area of nuclear safety. This was further emphasized in 2014, when the statement 

“The GNSSN is a “worldwide gateway” to sharing nuclear safety and security knowledge and 

services to facilitate capacity building among its Member States” was included in the GNSSN 

Strategic Plan. 

6. Under GNSSN, between 30 and 40 capacity building activities across regional and thematic 

networks are implemented every year in the area of nuclear safety and security. An important 

number of these activities support the implementation of the Strategic Approach. In 2020 due 

to the pandemic this number of GNSSN capacity building activities dropped below 30.  

7. Networking for nuclear safety was significantly strengthened through the creation of 

knowledge networks under GNSSN. Among the knowledge networks several are operated on 
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a regional platform (like ANSN, FORO, FNRBA, ANNuR, EuCAS1). The EuCAS regional 

network was created in 2016. Other knowledge networks are arranged around specific topics or 

themes, like RegNet, TSOF, GNSSCOM, GSAN, CANDU, CSN, MedNet, SMR Forum, iNET-

EPR2. In 2020, the IAEA operated a total of 14 knowledge networks under GNSSN. 

8. In 2014, the IAEA published Safety Report No. 79 on Managing Regulatory Body 

Competence [6]. Also, in 2014, the IAEA published the Methodology for the Systematic 

Assessment of the Regulatory Competence Needs (SARCoN) for Regulatory Bodies of Nuclear 

Installations [7] as key tool for Member States to assess competence needs and gaps. To date, 

SARCoN or other regulatory competence management tools developed on the basis of SARCoN 

have been used in more than 15 countries.  

9. In 2015, the IAEA published the IAEA report on Capacity Building for Nuclear Safety [1]. 

This report included the umbrella approach for capacity building as comprising the four 

elements: education and training, human resource development, knowledge management and 

knowledge networks. 

10. In 2016, the IAEA published GSR Part 2, Leadership and Management for Safety [3], which 

also highlights the importance of non-technical, human and organizational factors for nuclear 

safety, which includes capacity, competence and human resources. 

11. In 2020, the IAEA published Managing Nuclear Safety Knowledge: National Approaches 

and Experience (Safety Report Series No. 105) [9], which supports Member States in using 

knowledge management tools and techniques in a national context. It also summarizes selected 

national approaches. 

12. INSAG 27, Ensuring Robust National Nuclear Safety Systems – Institutional Strength in Depth 

[8], issued in 2017, calls for “strong” industry, regulators and set of stakeholders, and explicitly 

includes “competence and capacity” in that strength, which highlights the importance of 

building and sustaining capacity and its four elements for nuclear safety.  

13. Between 2013 and 2020, a total of 11 IAEA international conferences addressed building and 

sustaining capacity at a prominent level, most recently the International Conference on Effective 

Nuclear and Radiation Regulatory Systems: Working Together to Enhance Cooperation (2019). 

All have emphasized the importance of capacity building for nuclear safety. On average, two 

international conferences organized by the IAEA were made available to Member States in the 

topical area of building and sustaining capacity or one of its four pillars. 

14. A number of Member States have strengthened their national capacity building programmes, 

in particular in the areas of education and training, corporate knowledge management and 

knowledge networks. An increasing number of Member States report national strategies for 

capacity building in nuclear safety as established and being implemented, which serve as a 

driver for individual capacity building activities. Progress was also made in terms of relevant 

self-assessments and IAEA review missions and organizational capacity building efforts in 

particular by regulatory bodies. 

 

1 ANSN – Asian Nuclear Safety Network; FORO – Ibero-American Forum of Radiological and Nuclear 

Regulatory Agencies; FNRBA – Forum of Nuclear Regulatory Bodies in Africa; ANNuR – Arab Network 

for Nuclear Regulators; and EuCAS – European and Central Asian Safety Network.  

2 RegNet – International Regulatory Network; TSOF – Technical and Scientific Support Organization Forum; 

GNSSCOM – Global Nuclear Safety and Security Communication Network; GSAN – Global Safety 

Assessment Network; CANDU – CANDU Forum; CSN – Control of Sources Network; MedNet – 

Mediterranean Region Transport Network; SMR Forum – Small Modular Reactor Regulators' Forum; and 

iNET-EPR – International Network for Education and Training for Emergency Preparedness and Response. 
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4. DETAILED ACHIEVEMENTS AND PROGRESS 2013 TO 2020 

This chapter covers progress made in the broader area of building and sustaining capacity between 2013 

and 2020, including the four pillars: human resource development, education and training, knowledge 

management and knowledge networks.  

4.1. PROGRESS REPORTED TO IAEA GENERAL CONFERENCE 

The following table summarizes, in bullet points, items that were reported to the General Conference3 

between 2013 and 2020. 

Year Progress reported to IAEA General Conference 

2013 • 13 regional workshops with over 40 participating countries under ANNuR and FNRBA. 

• Joint interregional ANNuR/FNRBA workshop on self-assessment for regulatory 

authorities. 

• Introduction to the SSG-16 self-assessment methodology and the IRIS software was 

conducted in Jordan. 

• Practical Arrangements were signed between the Agency and ANNuR and between the 

Agency and FNRBA to set the framework of cooperation with both networks, aiming 

at strengthening radiation protection, nuclear safety and security, and the regulatory 

infrastructure in the member countries of these networks and promoting capacity 

building and knowledge management, as a key to stimulate human resource 

development and knowledge transfer. 

• National experiences and lessons learned in the implementation of national activities 

were shared and two new thematic areas on safety management of research reactors and 

transport of radioactive materials were established. 

• New terms of reference, which are aligned with the extended scope of the Agency’s 

capacity building concept, were prepared. 

• Agency’s work programme is focused on the implementation of the Strategic Approach 

to Education and Training in Nuclear Safety 2013–20201, the establishment of a 

continuous improvement process for sharing relevant training information, supporting 

the revision of the Basic Professional Training Course on Nuclear Safety (BPTC), and 

the revision of the Regulatory Control Course. 

• ETRES in Pakistan. 

2014 • New terms of reference with an extended scope were approved and the work programme 

was updated to encompass work areas in knowledge management and capacity building. 

• Development a self-assessment methodology for assessing capacity building that was 

adopted by the ANSN and endorsed by the GNSSN. 

• Two regional workshops on ETRES held in Vienna. 

• First BPTC for members of the FNRBA and ANNuR in May 2015 in collaboration with 

the Korea Institute of Nuclear Safety. 

• The education and training platform offers over 80 different safety-related video 

lectures, online training materials and other capacity building resources. 

• Technical Document on knowledge management for regulatory bodies drafted. 

 
3 Based on a search for „capacity” in relevant reports to the IAEA General Conference, and evaluation of the 

items identified with regard to their relevance for capacity building in nuclear safety. A detailed list of all 

paragraphs identified is available in the records of consultancy July 2019 (Marfak). 
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Year Progress reported to IAEA General Conference 

2015 • Continuity of nuclear knowledge management IAEA activities focused on formulating 

and providing guidance and services, facilitating knowledge sharing networks, 

developing pilot projects, and fostering and supporting nuclear education and training. 

• The nuclear safety and security knowledge management process has been updated to 

preserve and capture the Secretariat’s knowledge in nuclear safety and security, 

including enhancing internal knowledge transfer. 

• TWG-NKM) was established in 2014 and annual meetings have taken place since. It 

continued to provide valuable advice for programme development and implementation. 

• two meetings held by IAEA on ECAP and AFRA-NEST. 

2016 • Regional workshop on the SARCoN in Poland. 

• Two consultancy meetings to further develop its capacity building methodology for 

Member States self-assessment and the associated questionnaire. 

• 51 capacity building activities conducted under the GNSSN extrabudgetary 

programme: 7 generic GNSSN activities, 26 under the ANSN, 5 under the FNRBA, 4 

under the Arab Network of Nuclear Regulators (ANNuR), 2 under the EuCAS Network, 

6 under the TSO Forum and 1 under the Global Nuclear Safety and Security 

Communications Network (GNSSCOM). 

2017 • SAET Programme enhanced in support of the updated Safety Requirements Safety of 

Nuclear Power Plants: Design (IAEA Safety Standards Series No. SSR-2/1 (Rev. 1). 

• Analysis of MS experiences with the use of SARCoN and results of a survey intended 

to improve the usability and operational capacities of SARCoN guidelines and software 

• 66 capacity building activities under the GNSSN extrabudgetary programme with over 

700 participants involved. 

2018 • A Safety Report entitled A Methodology for Establishing a National Strategy for 

Education and Training in Radiation, Transport and Waste Safety (IAEA Safety Reports 

Series No. 93) was published. 

• Four interregional training courses were conducted for countries embarking on nuclear 

power in the subjects of licensing process for NPPs, safety review and assessment by 

the regulatory body, implementation of national requirements and national 

responsibilities and infrastructure for new nuclear power programmes. The Basic 

Professional Training Course on Nuclear Safety was delivered for staff at Ghana’s 

Nuclear Regulatory Authority. 

• Three national workshops were held based on Methodology for the Systematic 

Assessment of the Regulatory Competence Needs (SARCoN) for Regulatory Bodies of 

Nuclear Installations (IAEA-TECDOC-1757). 

• A draft Safety Report was developed entitled Managing Nuclear Safety Knowledge: 

National Approaches and Experience to assist Member States in developing a national 

level strategy or a coordination mechanism for nuclear safety knowledge management, 

in line with the Agency’s safety standards and good practices. 

• A TECDOC entitled Methodology for the Systematic Assessment of the Regulatory 

Competence Needs (SARCoN) for Regulatory Bodies of Radiation Facilities and 

Activities (IAEA-TECDOC-1860) was published. 

2019 • Regional Workshop on Capacity Building for Research Reactors was held for Member 

States from the Africa and the Asia and the Pacific region in Aix-en-Provence, France, 

and Mol, Belgium. 

• An Interregional Training Course was held on Siting for Nuclear Power Plants and on 

the Fundamentals of Regulatory Inspections of Nuclear Power Plants during 

Construction and Operation at the Zwentendorf NPP. An interregional hands-on 
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Year Progress reported to IAEA General Conference 

inspector training activity was conducted in Istanbul, Turkey. Three International 

Schools of Nuclear and Radiological Leadership for Safety in Pakistan, Morocco and 

Japan. 

• The Agency held a Regional Workshop on the Development of Nuclear Safety 

Knowledge Management Programmes for the Regulatory Body in Vienna, Austria. The 

purpose of the workshop was to strengthen the skills and competencies of participants 

in developing nuclear safety knowledge management programmes at the national and 

organizational levels. 

• The Steering Committee on Regulatory Capacity Building and Knowledge 

Management held its annual meeting in Vienna, Austria. The Committee discussed the 

implementation of the Strategic Approach to Education and Training in Nuclear Safety 

2013–2020. It also addressed other matters relevant to education and training, such as 

knowledge management, the methodology for Systematic Assessment of Regulatory 

Competence Needs, and a possible set of indicators for the implementation of the 

Strategic Approach 2013–2020. 

2020 • A virtual Regional Workshop was held on Policies and Strategies for Nuclear Safety 

Capacity Building to support Arab Member States in their efforts to establish and 

maintain nuclear safety capacity building programmes, including education and 

training, human resource development, knowledge management and knowledge 

networks. 

• Four Postgraduate Educational Courses were held on Radiation Protection and the 

Safety of Radiation Sources, in Ghana, Malaysia, Morocco and Belarus. 

• Two virtual consultancy meetings were conducted on the development of virtual and 

hybrid versions of the International and National Schools on Nuclear and Radiological 

Leadership for Safety. 

• Twelve Knowledge Management Assist Visits were completed related events for 10 

Member States. 

• The Steering Committee on Regulatory Capacity Building and Knowledge 

Management met virtually to exchange information on the current activities of the 

Agency in managing and developing and strengthening regulatory competence.  

Table 1:Progress reported to the IAEA General Conference by year. 
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4.2. PUBLICATIONS 

A large number of IAEA publications issued between 2013 and 2020 address building and sustaining 

capacity or one of its four pillars, i.e. human resource development, education and training, knowledge 

management or knowledge networks. 

4.2.1. Key publications 

The most relevant publications are listed in Table 2. These eight publications address nuclear safety and 

building and sustaining capacity explicitly and are of direct relevance in the implementation of the 

Strategic Approach. 

Title Type Year 

Managing Nuclear Safety Knowledge: National Approaches and 

Experience (Safety Report Series No. 105) 
 

TECDOC 2021 

Methodology for the Systematic Assessment of the Regulatory 

Competence Needs (SARCoN) for Regulatory Bodies of Radiation 

Facilities and Activities (TECDOC 1860) 

TECDOC 2019 

Organization, Management and Staffing of the Regulatory Body for 

Safety (GSG-12) 

Safety Guide 2018 

Ensuring Robust National Nuclear Safety Systems — Institutional 

Strength in Depth (INSAG-27) 

INSAG 2017 

Leadership and Management for Safety (GSR Part 2) General Safety 

Requirement 

2016 

Governmental, Legal and Regulatory Framework for Safety (GSR Part 

1) (Rev.1) 

General Safety 

Requirement 

2016 

IAEA Report on Capacity Building for Nuclear Safety IAEA IEM 

Report 

2015 

Methodology for the Systematic Assessment of the Regulatory 

Competence Needs (SARCoN) for Regulatory Bodies of Nuclear 

Installations (TECDOC-1757) 

TECDOC 2014 

Managing Regulatory Body Competence (SRS No. 79) Safety Report 

Series 

2014 

Table 2: IAEA publications of direct relevance to building and sustaining capacity in nuclear safety. 

These publications are summarized below with regard to their relevance to building and sustaining 

capacity in nuclear safety, including the four pillars: 

4.2.1.1. Managing Nuclear Safety Knowledge: National Approaches and Experience, Safety Report 

Series No. 105, IAEA, Vienna (2020) 

In 2021, the IAEA published Managing Nuclear Safety Knowledge: National Approaches and 

Experience. The objective of this publication is to provide practical guidance to support Member States 

in implementing IAEA safety standards relating to managing nuclear safety knowledge at the national 

level (i.e. beyond individual organizations’ boundaries). This publication articulates the underlying 

concepts, drivers and benefits of managing nuclear safety knowledge. This publication could be 

beneficial to all Member States that are in the process of establishing or strengthening their programme 
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for knowledge management in nuclear safety. This may include countries with radiation sources, those 

with existing nuclear power programmes and those embarking on a nuclear power programme.  

4.2.1.2. Methodology for the Systematic Assessment of the Regulatory Competence Needs (SARCoN) 

for Regulatory Bodies of Radiation Facilities and Activities, TECDOC Series No. 1757, IAEA, Vienna 

(2018) 

In 2018, the IAEA published Methodology for the Systematic Assessment of the Regulatory 

Competence Needs (SARCoN) for Regulatory Bodies of Radiation Facilities and Activities. The 

publication gives the same guidance as the TECDOC 1757. Before the publication was released, the 

regulatory bodies of radiation facilities and activities used the TECDOC 1757 but faced some difficulties 

in implementation because there was no guidance for the competencies require by the regulatory body 

for Radiation Facilities and Activities. With this publication Member States that had a regulatory body 

for Radiation Facilities and Activities could do more to assess their competency level and develop their 

education and training strategy/plan. 

4.2.1.3. Organization, Management, and Staffing of the Regulatory Body for Safety, Safety Standards 

Series No. GSG-12, IAEA, Vienna (2018)  

In 2015, the IAEA published Organization, Management, and Staffing of the Regulatory Body for 

Safety, Safety Standards Series No. GSG-12. The publication provides guidance on the organizational 

structure, management and staffing of the regulatory body for ensuring the control of facilities and 

activities. Organization and management are of fundamental importance for regulatory bodies to be able 

to perform their functions effectively. In terms of capacity building, this publication places some 

emphasis on: 

• Establishing a management process, as part of its integrated management system, that aims to 

develop and maintain adequate competences to fulfil its regulatory functions 

• Adequate human resource development strategy and education and training policy to build and 

sustain the competence of the staff of the Regulatory Body  

• Participating in knowledge networks an important method for acquiring knowledge and 

developing staff competence  

4.2.1.4. Ensuring Robust National Nuclear Safety Systems — Institutional Strength in Depth, INSAG-

27, IAEA, Vienna (2017) 

In 2017, the IAEA published Ensuring Robust National Nuclear Safety Systems — Institutional Strength 

in Depth which provides an analogous philosophy to guide thinking about the institutional structures to 

ensure nuclear safety. There are three institutional sub-systems that serve to ensure safety: a strong 

licensee, a strong regulator and a strong set of stakeholders. This publication describes the interfaces 

that should be nurtured among these sub-systems as well as within each sub-system. The publication 

also mentions the importance of capacity factors in robust national nuclear safety systems, which are:   

• A lesson from the accident at the Fukushima Daiichi nuclear power plant (2011) is taking into 

account human and organizational factor as one of the important area in order to develop a 

nuclear safety system that ensures the relevant institutions diligently and effectively apply 

standards and tools. 

• Strength in depth in nuclear safety requires the competence and capacity to fulfil functions and 

duties. This is in line with the objective of the Strategic Approach to education and training in 

nuclear safety. 

• The regulator has the prime responsibility for oversight of the licensee, and thus must have the 

authority, technical knowledge, capacity and capability to ensure that the operator has robust 
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institutional strength in depth in place and that the protection of the public, society and the 

environment is secured at all times.  

• Governmental and parliamentary scrutiny of the regulator as a matter of routine or on particular 

topics again acts as a component of this system. This includes reviews to assess whether the 

regulator maintains an adequate focus on safety, has managerial and technical competence and 

capacity, and undertakes activities to fulfil its responsibilities for safety oversight and has the 

resources to do so. From this recommendation it’s stated that there should be party that monitor 

the implementation of the strategy in building and sustaining capacity, especially for regulatory 

body and possible other stakeholders. 

4.2.1.5. Leadership and Management for Safety, General Safety Requirement – Part 2, IAEA, Vienna 

(2016) 

In 2016, the IAEA published Leadership and Management for Safety, General Safety Requirement – 

Part 2 to establish requirements that support Principle 3 of Fundamental Safety Principles, in relation to 

establishing, sustaining and continuously improving leadership and management for safety, and an 

effective management system. Regarding the areas of human resource development, training & 

education, knowledge management and knowledge networking, there are some requirement to be 

implemented by Members States such as: 

• Requirement 6: The management system shall integrate its elements, including safety, health, 

environmental, security, quality, human-and-organizational-factor, societal and economic 

elements, so that safety is not compromised 

• Requirement 9: Senior management shall determine the competences and resources necessary 

to carry out the activities of the organization safely and shall provide them. 

• Requirement 13 : The effectiveness of the management system shall be measured, assessed and 

improved to enhance safety performance, including minimizing the occurrence of problems 

relating to safety 

The management system shall include evaluation and timely use of the following: 

a. Lessons from experience gained and from events that have occurred, both within the 

organization and outside the organization, and lessons from identifying the causes of events 

b. Technical advances and results of research and development 

c. Lessons from identifying good practices. 

Organizations shall make arrangements to learn from successes and from strengths for their 

organizational development and continuous improvement 

4.2.1.6. Governmental, Legal and Regulatory Framework for Safety, General Safety Requirement – 

Part 1 (Rev.1), IAEA, Vienna (2016) 

In 2016, the IAEA published Governmental, Legal and Regulatory Framework for Safety that covers 

the essential aspects of the governmental and legal framework for establishing a regulatory body and 

for taking other actions necessary to ensure the effective regulatory control of facilities and activities — 

existing and new — utilized for peaceful purposes. Regarding the areas of human resource development, 

training & education, knowledge management and knowledge networking, there are some requirements 

to be implemented by Members States such as: 

• Requirement 9: The government shall make provision for emergency preparedness to enable a 

timely and effective response in a nuclear or radiological emergency 
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The government shall ensure that adequate training, drills and exercises, involving authorized parties 

and response organizations, including decision makers, are carried out regularly to contribute to an 

effective emergency response. 

• Requirement 11: The government shall make provision for building and maintaining the 

competence of all parties having responsibilities in relation to the safety of facilities and 

activities 

• Requirement 14: The government shall fulfil its respective international obligations, participate 

in the relevant international arrangements, including international peer reviews, and promote 

international cooperation and assistance to enhance safety globally 

• Requirement 15: The regulatory body shall make arrangements for analysis to be carried out to 

identify lessons to be learned from operating experience and regulatory experience, including 

experience in other States, and for the dissemination of the lessons learned and for their use by 

authorized parties, the regulatory body and other relevant authorities 

• Requirement 17: The regulatory body shall perform its functions in a manner that does not 

compromise its effective independence 

To maintain the effective independence of the regulatory body, special consideration shall be given 

when new staff members are recruited from authorized parties, and the independence of the regulatory 

body, regulatory aspects and safety considerations shall be emphasized in their training. The regulatory 

body shall ensure that its staff operate professionally and within its remit in relation to safety 

• Requirement 18: The regulatory body shall employ a sufficient number of qualified and 

competent staff, commensurate with the nature and the number of facilities and activities to be 

regulated, to perform its functions and to discharge its responsibilities 

• Requirement 19: The regulatory body shall establish, implement, and assess and improve a 

management system that is aligned with its safety goals and contributes to their achievement 

4.2.1.7. IAEA Report on Capacity Building for Nuclear Safety, IAEA, Vienna (2015) 

In 2015, the IAEA published Report on Capacity Building in Nuclear Safety. The publication documents 

experience gained from lessons learned in the light of the Fukushima Daiichi accident for strengthening 

capacity building for nuclear safety in Member States. The publication also outlines various meetings 

and missions connect to the Capacity Building in Nuclear Safety such as: International Conference on 

Human Resource Development for Nuclear Power Programmes: Building and Sustaining Capacity 

(2014), EduTa service, ETRes, IRRS, OSART programme, EPREV, and INIR. From the publication 

there are some key points mentioned regarding capacity building for nuclear safety, they are: 

• Nuclear safety requirements underscore the importance of capacity building, as the abilities of 

all nuclear operators, regulators and other relevant organizations require sufficient numbers of 

competent staff. 

• Education and training infrastructure and processes are fundamental to the capacity building 

strategy of Member States, as they provide a structure to develop the capacity of those 

individuals involved in the application of nuclear technologies. Education and training provide 

the basis for human resource development, knowledge management and knowledge networking. 

• The systematic approach to training needs to be embedded in the organization’s management 

system, which allows for continuous improvement and the ability to address issues such as 

quality management, staff development and lifelong learning. 
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• An integrated national human resource development plan needs to be developed and regularly 

updated. The national government plays an important role in initiating or leading the 

development of such a national plan. 

• Medium- and long-term planning is needed to effectively manage knowledge transfer to future 

generations. Intergenerational transfer of knowledge, experience and skills is important to 

inform the education and training programmes for subsequent generations. 

• Knowledge networks can help share the available knowledge nationally, regionally or globally, 

and can thereby reduce costs. 

4.2.1.8. Methodology for the Systematic Assessment of the Regulatory Competence Needs (SARCoN) 

for Regulatory Bodies of Nuclear Installations, TECDOC Series No. 1757, IAEA, Vienna (2015) 

In 2013, the IAEA published Methodology for the Systematic Assessment of the Regulatory 

Competence Needs (SARCoN) for Regulatory Bodies of Nuclear Installations. The publication provides 

information on specific and practical means to support the implementation of the IAEA Safety Standards 

No. 79 on Managing Regulatory Body Competence in the area of ensuring regulatory competence.  

• SARCoN was developed as tool to help Member State to conduct Competence Needs 

Assessment (CNA) in order to know their current status, as a basis to build an education and 

training plan/strategy/framework.  

• SARCoN can be considered as a corrective instrument, as it has the ability to show what/which 

are the competence areas that are lacking/missing and what are the training needed. This is very 

important for sustaining the capacity within the Regulatory Body. 

• Through SARCoN global networks of Regulatory Bodies have evolved, strengthening their 

capacity by sharing and exchanging experiences.   

4.2.1.9. Managing Regulatory Body Competence, Safety Report Series No. 79, IAEA, Vienna (2013) 

In 2013, the IAEA published Managing Regulatory Body Competence. The publication was developed 

in response to a recommendation on managing staff competence as an integral part of a regulatory body’s 

management system made by Steering Committee as the continuation of the previous IAEA TECDOC 

1254 Training the Staff of The Regulatory Body for Nuclear Facilities: A competency framework that 

has been successfully implemented.  

The publication has been used by many Member States, not only by their regulatory body, but also by 

various other types of nuclear organization, such as R&D and operating organizations. This publication 

provides benefits to the user such as: 

• An effective tool for Member State to assess their competency gaps. 

• Clear guidance on establishing training and development programmes and supports the 

development of education and training strategies or plans. 

• Sharing experiences among Member States regarding how to use the tool and what are the 

difficulties in various forums like a national, regional workshop, or expert missions. 

• Managing the organization competencies in order to sustain its capacity. 

4.2.2. Additional relevant publications 

A number of other IAEA publications presented in Table 3 are of lesser direct relevance to the topic of 

building and sustaining capacity for nuclear safety but are still important in the broad context. The first 
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two publications are issued by the Department of Nuclear Safety and Security, the following by the 

Department of Nuclear Energy. 

Title Type Year 

Handbook for Regulatory Inspectors of Nuclear Power Plants 

(TECDOC 1867) 

TECDOC 2019 

Postgraduate Educational Course in Radiation Protection and the Safety 

of Radiation Sources (Training Course No. 18) (Rev.1) 

Training Course 

Series 

2019 

A Methodology for Establishing a National Strategy for Education and 

Training in Radiation, Transport and Waste Safety (SSR No.93) 

Safety Report 

Series 

2018 

Development of Instructors for Nuclear Power Plant Personnel Training 

(TECDOC-1392) 

TECDOC 2018 

IAEA Nuclear Energy Capacity Building Hub Online resource 2018 

Knowledge Loss Risk Management in Nuclear Organizations, 

(NG-T-6.11) 

Nuclear Energy 

Series 

2017 

Knowledge Management and Its Implementation in Nuclear 

Organizations (NG-T-6.10) 

Nuclear Energy 

Series 

2016 

Milestones in the Development of a National Infrastructure for Nuclear 

Power (NG-3.1) 

Nuclear Energy 

Series 

2015 

Nuclear Engineering Education: A Competence Based Approach to 

Curricula Development, (NG-T-6.4) 

Nuclear Energy 

Series 

2014 

The Impact of Knowledge Management Practices on NPP 

Organizational Performance — Results of a Global Survey (TECDOC-

1711) 

TECDOC 2013 

Table 3: IAEA publications of relevance to building and sustaining capacity in nuclear safety in a 

broader sense. 

4.3. IAEA CONFERENCES 

The following IAEA international conferences were held between 2013 and 2020 and were of relevance 

to building and sustaining capacity in nuclear safety or to one of its four pillars, i.e. human resource 

development, education and training, knowledge management or knowledge networks. Several 

conferences explicitly addressed one of these topics in the conference title, others included sessions on 

these topics. 

1. International Conference on Effective Nuclear and Radiation Regulatory Systems: Working 

Together to Enhance Cooperation, The Hague, Netherlands, 4–7 November 2019 

2. International Conference on Challenges Faced by Technical and Scientific Support 

Organizations (TSOs) in Enhancing Nuclear Safety and Security: Ensuring Effective and 

Sustainable Expertise, Brussels, Belgium, 15-18 October 2018 

3. International Conference on Human Resource Development for Nuclear Power Programmes, 

Meeting Challenges to Ensure the Future Nuclear Workforce Capability, Gyeongju, Republic 

of Korea, 28–31 May 2018 

4. International Conference on Topical Issues in Nuclear Installation Safety, Safety Demonstration 

of Advanced Water-Cooled Nuclear Power Plants, Austria, Vienna, 6–9 June 2017 
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5. International Conference on Nuclear Knowledge Management Challenges and Approaches, 

Vienna, Austria, 7–11 November 2016 

6. International Conference on Effective Nuclear Regulatory Systems: Sustaining Improvements 

Globally, Vienna, Austria, 11–15 April 2016 

7. International Conference on Human and Organizational Aspects of Assuring Nuclear Safety – 

Exploring 30 Years of Safety Culture, Vienna, Austria, 22–26 February 2016 

8. International Conference on Challenges Faced by Technical and Scientific Support 

Organizations (TSOs) in Enhancing Nuclear Safety and Security: Strengthening Cooperation 

and Improving Capabilities, Beijing, China, 27–31 October 2014 

9. International Conference on Human Resource Development for Nuclear Power Programmes: 

Building and Sustaining Capacity, Vienna, Austria, 12–16 May 2014 

10. International Experts’ Meeting on Human and Organizational Factors in Nuclear Safety in the 

Light of the Accident at the Fukushima Daiichi Nuclear Power Plant, Vienna, Austria, 21–24 

May 2013 

11. International Conference on Effective Nuclear Regulatory Systems, Ottawa, Canada, 8-12 April 

2013 

The following subchapters provide a short summary of each conference with regard to building and 

sustaining capacity for nuclear safety. 

4.3.1. International Conference on Effective Nuclear and Radiation Regulatory Systems: 

Working Together to Enhance Cooperation, The Hague, Netherlands, 4–7 November 2019 

This international conference was the fifth in a series of conferences dealing with effective nuclear and 

radiation regulatory systems. The objective of the conference was to share regulatory experiences related 

to improving the effectiveness of nuclear and radiation regulatory systems, addressing the international 

framework for the safety and security of nuclear and other radioactive material. The main focus of the 

conference was on how to work together to address cross- cutting regulatory areas. Among the expected 

outcomes of the conference were: Enhanced international cooperation to support embarking countries; 

Strengthened regulatory interfaces between nuclear and radiation safety and nuclear security; Improved 

regulatory effectiveness through the application of a graded approach and the use of regulatory 

experience; Improved anticipation and management of cross-cutting regulatory areas considering 

regulatory lessons learned from other industries; and Identified strategies and actions for the future, 

including topics for consideration by governments and regulatory bodies, which includes interfacing 

with technical support organizations and international organizations. In the area of building and 

sustaining capacity for nuclear safety, the conference concluded: 

• The problems associated with capacity building are many, including ‘information overload’, 

harmonization, competing priorities, generational shifts, uncontrollable changes in national 

policies and priorities... the list can go on and on.  

• The introduction of new and innovative technologies, either in nuclear technology or in other 

areas such as medicine, industry and research, requires recruitment of staff with appropriate 

skills, upskilling of existing staff and recurrent training.  

• Maintaining and building capacity is an issue not only for the regulator and operator but must 

be supported by the national educational system and, at the international level, through 

regulatory and operating experience feedback and in collaboration on research and 

development.  
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• The need for capacity building is shared between established nuclear power countries, 

newcomers to nuclear power, countries with advanced health and non-nuclear industry sectors, 

and countries where these sectors still require development.  

• IAEA provides important platforms by which capacity building can be sustained and supported, 

in international collaboration.  

4.3.2. International Conference on Challenges Faced by Technical and Scientific Support 

Organizations (TSOs) in Enhancing Nuclear Safety and Security: Ensuring Effective and 

Sustainable Expertise, Brussels, Belgium, 15-18 October 2018 

The conference highlighted the importance of scientific and technical capabilities to support regulatory 

decision-making for enhanced nuclear and radiation safety and security and innovative proposals to 

address the development, maintenance and enhancement of such capacities. Some of the key points 

gained from the conference are: 

• There is a need to support Member States through the IAEA in developing or strengthening 

national and organizational nuclear safety knowledge management, in developing or 

strengthening national capacity building programmes and in developing or strengthening 

technical and scientific capacity and TSOs. 

• Building and maintaining regulatory, scientific and technical expertise of TSOs ranges from 

identifying skills and workload needs to meeting medium and long term objectives and building 

structured development and training programs.  

• Sustainability in building and maintaining capacity of TSOs requires appropriate funding, staff 

and technical resources. This is key for all Member States, but of particular importance for 

embarking countries. One solution is to strengthen international cooperation among Member 

States to share expertise, experience and good practices. 

• There is a need for TSOs to conduct periodic assessments of strengths and weaknesses, threats 

and opportunities to anticipate and respond to changes in internal and external environments 

and to adopt corresponding strategies.  

4.3.3. Third International Conference on Human Resource Development for Nuclear Power 

Programmes: Meeting Challenges to Ensure the Future Nuclear Workforce Capability, Republic 

Korea, 28-31 May 2018 

The conference provided a forum for information exchange on national and international policies and 

practices, to discuss the importance of building competence in nuclear safety and security. The 

conference also provided participants with practical solutions that can be applied at organizational, 

national and international levels to develop and maintain the human resources needed to support safe 

and sustainable nuclear power programmes. In the area of building and sustaining capacity for nuclear 

safety, the conference: 

• Emphasized the role of human resources and capacity building programmes at the national and 

organizational level for achieving safe, secure and sustainable nuclear power programmes; 

4.3.4. International Conference on Topical Issues in Nuclear Installation Safety: Safety 

Demonstration of Advanced Water Cooled Nuclear Power Plants, IAEA, Vienna, 6-9 June 2017 

The purpose of the conference was to foster the exchange of information on the latest approaches, 

advances and challenges in the demonstration of the safety of nuclear power plants, in particular those 

using water cooled reactors, including small and medium sized or modular reactors. Recommendations 

and insights include: 
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• Expertise in safety assessments for embarking countries is necessary. Relationships with 

competent and well experienced external organizations can be used to develop and implement 

education programmes and training courses in the early phase of a new nuclear power 

programme in order to build capacity for performing all the activities necessary to ensure safety 

in licensing, construction and operation. 

• Enhanced engineering simulators will improve the training capabilities of all kinds of utilities 

engineers (e.g. designers or operators). 

4.3.5. Third International Conference on Nuclear Knowledge Management – Challenges and 

Approaches, Vienna, 7-11 November 2016 

The scope of the conference encompassed eight thematic areas, exploring both cross-cutting aspects of 

nuclear knowledge management and its specific applications for different types and phases of nuclear 

facilities and technologies. Through the presentation and discussion of issues and solutions related to 

building, collecting, transferring, sharing, maintaining, preserving and utilizing knowledge, the 

conference aimed to improve awareness of the importance of knowledge management in the nuclear 

sector. Various issues in relation to human resource development, competencies, methodological or 

process knowledge and technology-related knowledge were also discussed in detail. Key insights gained 

were: 

• The awareness and adoption of knowledge management have increased, however its application 

varies greatly across different stakeholders. 

• In the area of nuclear education, networks and partnerships have been adopted for quite some 

time and have proven to be of key value to enable collaboration and synergies and help retain 

and boost Member States capabilities in nuclear education and training programmes, making 

them more sustainable. 

• Proactive strategies and systematic implementation of effective programmes for human 

resource development, along with adequate measures to protect against critical knowledge loss, 

are essential. 

• Managing essential knowledge as a strategic organizational asset is a factor of high relevance 

in today’s nuclear organizations, and competencies are seen as critical carriers of knowledge. 

4.3.6. International Conference on Effective Nuclear Regulatory Systems: Sustaining 

Improvements Globally, IAEA, Vienna, 11-15 April 2016 

The conference was the fourth to be held on this issue. It drew on the conclusions and deliberations of 

the first three conferences to review issues and recent developments that are important to the global 

nuclear regulatory community and focused on, in particular, their role in ensuring safety and security. 

• A dedicated session was held on the topic of “Strengthening Regulatory Competence”. The 

session highlighted that regulatory staff needs to be competent in order to discharge their core 

technical regulatory functions, and they need to understand the nuclear safety and security 

concept in order to develop the nuclear safety and security culture within the organization.  

4.3.7. The International Conference on Human and Organizational Aspects of Assuring Nuclear 

Safety — Exploring 30 Years of Safety Culture, IAEA, Vienna, 22-26 February 2016 

The purpose of the conference was to provide an opportunity for the nuclear community to reflect on 

the pivotal role that human and organizational aspects play in ensuring nuclear safety. The objectives of 

the conference were threefold: (a) to review the experience gained with regard to human and 

organizational factors, safety culture and leadership for safety; (b) to share and gather experiences 
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related to current developments, approaches, methods and research in the areas of human and 

organizational factors, safety culture and leadership for safety; and (c) to identify the future needs for 

building organizational resilience capabilities in order to further strengthen defence in depth for nuclear 

facilities and activities. Three main topics emerged at the conference, important also for building and 

sustaining capacity in nuclear safety: leadership and culture for safety, learning and systematic approach 

to safety through collaborative action. This last topic is in line with and might even be considered as a 

result from the Strategic Approach to Education and Training in Nuclear Safety. 

4.3.8. International Conference on Challenges Faced by Technical and Scientific Support 

Organizations (TSOs) in Enhancing Nuclear Safety and Security: Strengthening Cooperation and 

Improving Capabilities, Beijing, China, 27–31 October 2014 

The focus of this third TSO conference was on strengthening cooperation among TSOs and improving 

their capabilities to provide nuclear and radiation safety and security expertise to regulatory bodies and 

operators. The overall aim was to assess and review ways to further improve the effectiveness of TSOs, 

taking into account lessons learned from the accident at the Fukushima Daiichi nuclear power plant in 

March 2011. The conference also provided a forum for discussion of the roles, functions and importance 

of TSOs in enhancing nuclear and radiation safety and nuclear security, including through capacity 

building in those countries launching or expanding their nuclear power programme. Insights from the 

conference included: 

• Nuclear power is now undergoing a new round of rapid growth, and the public puts an 

increasingly high emphasis on safety. As one of the important stakeholders, TSOs face increased 

workload and will continue to play an important role. 

• There are large needs for improving TSOs capacity building to support nuclear industry 

especially in embarking countries. This requires good networking and cooperation among TSOs 

to share knowledge and experience. 

• Some capacity building areas important for TSOs are: legal framework, institution and 

workforce, technical capacity as well as culture, review and license, inspection and law 

enforcement, radiation monitoring, emergency response, experience feedback, research and 

development, public outreach and international cooperation.   

• The major issues associated with nuclear safety today is the availability of human competences. 

TSOs have to be able to attract young safety specialists and to maintain the senior specialists to 

stay and share their knowledge within the organization. 

• The IAEA will continue to assist Member States in developing a common understanding of the 

TSOs’ responsibilities, needs and opportunities. The IAEA will continue to promote 

international cooperation and networking between TSOs and will continue to foster capacity 

building through the use of TSOs in countries embarking on nuclear power programmes, and in 

those in need of building up their human resources. 

• TSOs’ capacity building appeared in most of the papers presented in the conference. This 

indicates that capacity building is one of the priority areas for TSOs that must be considered. 

4.3.9. International Conference on Human Resource Development for Nuclear Power 

Programmes: Building and Sustaining Capacity, Vienna, 12-16 May 2014 

The Conference focused on the global challenges of capacity building, human resource development, 

education and training, nuclear knowledge management and the establishment of knowledge networks, 

including the themes reflected in the IAEA Action Plan on Nuclear Safety. Highlights from the 

conference included: 
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• Capacity building programmes need to cover the full scope of nuclear activities and require the 

active involvement of government, regulatory bodies, industry, academia, research and 

development organizations and TSOs. 

• The key role governments have in integrating education and training programmes into an overall 

strategy for building and maintaining capacity. 

• The IAEA has active programmes that support capacity building in Member States. New IAEA 

services and guidance have been developed, for example the capacity building self-assessment 

methodology.  

• New networks have been established for nuclear education and training and nuclear safety and 

security. Other IAEA services continue to play an important role, for example the expanding 

catalogue of training and e-learning courses.  

• Capacity building is a real need and is being addressed on many levels: individual, corporate, 

national, global level 

4.3.10. International Experts’ Meeting on Human and Organizational Factors in Nuclear Safety 

in the Light of the Accident at the Fukushima Daiichi Nuclear Power Plant, IAEA, Vienna 21-24 

May 2013 

The meeting was aimed at gathering and sharing knowledge and experience gained in the light of the 

Fukushima Daiichi nuclear accident concerning human and organizational aspects — in particular, the 

interactions between individuals, technology and organizations and their influence on nuclear safety — 

as well as to identify lessons learned and best practices. The interaction of human, organizational and 

technical factors across all stakeholder organizations and between different levels inside each 

organization must be evaluated and understood for each phase of the nuclear facility life cycle. Those 

interactions will occur within the broader scope of the culture of the organization, and in this way will 

reflect the organization’s safety culture. The safety culture exists within the context of the organizational 

culture and broader external factors that must be considered in any assessment. Recommendations 

included: 

• The need to complement the traditional approach to safety with a systemic approach that 

considers not only the human, organizational and technological factors that contribute to safety 

but also the complexity of the interrelationships between them. 

• Guidance and training materials be developed on an integrated oversight and assessment 

programme for national regulatory bodies that will include all aspects of management, human 

and organizational factors, safety culture, and engineering. 

• Considering IAEA to review its current safety standards with respect to guidance on human and 

organizational factors and revising them, as necessary, taking into consideration the lessons 

learned from the Fukushima Daiichi accident. 

4.3.11. International Conference on Effective Nuclear Regulatory Systems, Ottawa, Canada 8-12 

April 2013 

The purpose of this conference was to review and assess ways of further improving the effectiveness of 

regulatory systems for facilities and activities taking into account lessons learned from the Fukushima 

Daiichi nuclear accident.  

Regarding the area of capacity building and education and training, two topical issues were raised and 

emphasized at the conference: (i) regulatory lessons learned and actions taken and (ii) human and 

organizational factors, safety and security culture.  
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4.4. STEERING COMMITTEE  

This chapter summarizes progress made and work of the Steering Committee as the main 

implementation mechanism for the Strategic Approach and also as its main oversight body. 

4.4.1. History 

In the early 2000s regulatory bodies in Member States operating nuclear power plants faced growing 

training needs because of a retiring workforce. In response, the IAEA established a Steering Committee 

on Competence of Human Resources for Regulatory Bodies with Nuclear Power Plants to facilitate 

knowledge and experience exchange on education, training and human resources development in 2009.  

From 2010 its focus has been expanded to include the needs of countries embarking on nuclear power 

programmes. According to developments in nuclear safety, the focus of the Steering Committee was 

expanded to include capacity building, including human resource development, education and training, 

knowledge management and knowledge networks.  

As a consequence, in 2015, the terms of reference of the Steering Committee were revised and the name 

was changed to Steering Committee on Regulatory Capacity Building and Knowledge Management. 

During the meeting in 2018 the SC celebrated its 10th anniversary, on the occasion of which a brochure 

highlighting the achievements of the Steering Committee was produced. 

4.4.2. Current Role, Vision and Work Programme 

The vision of the Steering Committee is that "adequate policies and strategies for providing 

organizational capacity and adequate knowledge management are in place in Member States to ensure 

and enhance the competence and effectiveness of nuclear regulatory bodies and technical support 

organisations, consistent with the IAEA Safety Standards." The Steering Committee advises the Agency 

on work to assist Member States in using capacity building and knowledge management to build and 

maintain competent regulatory bodies and Technical Support Organizations (TSOs). The Steering 

Committee also advises the IAEA on the implementation of the Strategic Approach to Education and 

Training in Nuclear Safety 2013-2020. In addition, it serves as a forum for the exchange of information 

and experience on capacity building and knowledge management. The Steering Committee has 

established a work programme which has been assigned to seven focus areas and which is updated 

yearly: 

1. To support building and sustaining capacity in nuclear safety, including 

a. Human resources development 

b. Education and training 

c. Knowledge management 

d. Knowledge networks 

2. To provide the Global Nuclear Safety and Security Network (GNSSN) with recommendations 

in the area of capacity building and knowledge management 

3. To develop guidance and share good practices in knowledge management, similarly to what 

was done for competence management 

4. To continue to advise on competence management systems for regulatory bodies and TSOs in 

line with Safety Reports Series No. 79 on Managing Regulatory Body Competence and to 

promote the use of the SARCoN methodology and tool 
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5. To maintain the dedicated web space of the Steering Committee for sharing and exchanging 

information on resources and events relevant to its work program 

6. To promote exchange of experience amongst regional regulatory networks in respect of capacity 

building and knowledge management 

7. To incorporate the outcomes of the Steering Committee’s work into the development of IAEA 

Safety Standards 

4.4.3. Attendance 

The annual plenary meetings of the Steering Committee are attended by representatives of regulatory 

bodies or TSOs from about 30 Member States. Table 4 shows how many Member States participated in 

the Meetings during the time period 2013–2020. 

Year 2013 2014 2015 2016 2017 2018 2019 2020 

Attendance  

(# of Member States) 
21 18 28 28 30 27 24 15 

Table 4: Steering Committee attendance 2013 to 2020. 

4.4.4. Achievements 

The achievements of the Steering Committee include: 

— Research on systems to ensure and manage regulatory competence as captured in Safety Reports 

Series No. 79 Managing Regulatory Body Competence. 

— Contributions to the development, revision and update of the IAEA Technical Document 1757 

Methodology for the Systematic Assessment of Competence Needs (SARCoN), and its 

associated questionnaires and software tool. 

— Contributions to IAEA publication Managing Nuclear Safety Knowledge: National Approaches 

and Experience, Safety Report Series No. 105, IAEA, Vienna (2020). 

— Creating a compilation of online resources related to training in regulatory bodies. 

— Advising during the development of and subsequently promoting the use of the IAEA safety 

standards related to developing, ensuring and managing regulatory competence. 

— The development of a new self-assessment tool and publication for capacity building in nuclear 

safety that can be used by Member States to assess their own situation in nuclear safety capacity 

building against the IAEA Safety Standards. 

— Support and contributions to, as well as the promotion of IAEA conferences in the area of 

capacity building for nuclear safety. 

— Regular information and knowledge sharing among participating Member States on best 

practices and national experience in the areas of capacity building, education and training, 

human resource development, knowledge management and knowledge networks. 

— Information exchange with other international organizations in the area of capacity building, 

such as the EC and OECD/NEA. 
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The mid-term evaluation of the implementation of the Strategic Approach in 2017 showed that Member 

States carry out activities in all four areas of capacity building. In most countries these activities are 

going on at the organizational level. Only a few countries reported the establishment of a national 

strategy for education and training in nuclear safety. In conclusion, the Strategic Approach has been 

implemented in  Member States with different degrees of maturity.  

In 2020, the IAEA, with support from the Steering Committee, carried out a comprehensive review of 

capacity building activities under the Strategic Approach.  

Significant progress was made by 2020, when an increasing number of Member States report national 

strategies for capacity building in nuclear safety as established and being implemented, which serve as 

a driver for individual capacity building activities. Progress was also made in terms of relevant self-

assessments and IAEA review missions and organizational capacity building efforts in particular by 

regulatory bodies. 

For the time beyond 2020, a follow-up Strategic Approach was prepared as guidance for both Member 

States and the IAEA in the area of capacity building for nuclear safety. Under this Strategic Approach, 

progress will be monitored on a regular basis. A set of indicators was developed by the Steering 

Committee for this purpose. 

4.5. PROGRESS IN MEMBER STATES 

This chapter presents progress reported by Member States, experience gained, and lessons learned in 

building and sustaining capacity in nuclear safety. 

4.5.1. Basis: Survey in Member States 

The basis for this chapter is a survey conducted by the IAEA in mid-2021.  

A questionnaire was sent to 33 organizations from 27 Member States. The questionnaire was intended 

to collect information from Member States on the implementation of the IAEA Strategic Approach to 

Education and Training in Nuclear Safety 2013–2020, and, in a wider sense, in the four areas of 

education and training, human resource development, knowledge management and knowledge 

networking under the umbrella of capacity building in nuclear safety. Answers were expected to reflect 

the situation, activities and results during the period 2013–2020.  

A total of 24 organizations from 21 Member States replied4 and provided detailed answers, which were 

then evaluated by the IAEA. Of these 24 organizations5, 19 organizations were regulatory bodies, 5 

organizations were TSOs, 1 organization was an operator/authorized party, 1 organization was an 

educational institution, and 2 organizations were other types of organizations (e.g. research centres). 

The following subchapters present statistical and analytical results structured along the questions of the 

questionnaire. The evaluation was carried out on the basis of Member States, not organizations. 

4.5.2. Results: Capacity building 

Question 2.1: Did your country establish and implement a national strategy that addressed 

capacity building in nuclear safety?  

 
4 The 21 Member States which responded are: Indonesia, Argentina, Belgium, Brazil, Bulgaria, Egypt, Finland, 

Germany, Japan, Malaysia, Mexico, Morocco, Norway, Pakistan, Philippines, Romania, Russian Federation, 

Slovakia, Spain, Thailand and USA. 

5 Some organizations considered themselves to fall into more than one category. 
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Member States replied as follows: 

• 1 Member State replied: No such activity at all. 

• 5 Member States replied: National strategy is under development. 

• 2 Member States replied: National strategy is established, but not being implemented. 

• 13 Member States replied: National strategy is established and is being implemented. 

The following figure illustrates these replies. 

 

 

Figure 1: Member States’ replies: Establishment and implementation of national strategies that 

address capacity building in nuclear safety. 

Member States’ explanations or justifications for their replies included the following: 

— Member States that reported national strategies as existing and under implementation often 

referred  

o to higher level national governmental policy documents that included capacity building, or 

o to national strategies for one of the pillars of capacity building (mainly education and 

training or human resource development), or 

o to organizational strategies (often for the regulatory body) that were taken to be the 

“national” document. 

— However, no Member State reported a stand-alone, existing and implemented national strategy 

for capacity building in nuclear safety. 

— Newcomer Member States typically include capacity building in their national nuclear 

programme, so that the topic is inherently addressed at a high level. 
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— Several Member States with strategies under development reported that even though no 

integrated strategy for capacity building existed, progress was made in each of the four pillars. 

Other Member States with strategies under development reported formal preparatory steps, e.g. 

commissions or groups that prepare the strategies at present, or rising awareness of the 

importance of capacity building for nuclear safety. 

— One Member State with a very mature nuclear programme reported “no activities” with 

reference to the robust regulatory body that already existed and helped to ensure nuclear safety.  

Question 2.2: Report any major achievements in your country in capacity building in nuclear 

safety. 

Member States replied as follows: 

• 15 Member States6 referred to: Political decisions 

• 15 Member States referred to: Self-assessments 

• 16 Member States referred to: IAEA review missions 

• 9 Member States referred to: Other achievements 

Member States’ replies included the following: 

— The adoption of new national legislation, governmental decrees or other policy documents  

o on nuclear safety, which include capacity building, or 

o on national higher education. 

— In some cases, Member States reported the creation of new national institutions (however, not 

solely driven by capacity building needs, but to be seen in a wider context of national nuclear 

programme development). 

— IAEA missions and meetings, including IRRS, OSART, EduTA and ETRES, that cover 

capacity building for nuclear safety. 

— National or organizational self-assessments that covered a wide range of relevant and related 

topics in all areas of capacity building and its pillars (some related to on-going organizational 

quality management programmes). 

— The establishment of long-term agreements with the IAEA that support stability of national 

programmes, or the establishment of Memoranda of Understanding (MoUs) between national 

organizations. 

— Participation in and hosting of training events and courses, with or without involvement of the 

IAEA. 

Question 2.3: To what extent have your national efforts for capacity building in nuclear safety led 

to improvements in applying IAEA safety standards? 

Member States replied as follows: 

 
6 Several options/categories per Member State were possible. 
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• 2 Member States replied: No improvements 

• 4 Member States replied: Limited improvements 

• 14 Member States replied: Important improvements 

• 1 Member State provided no reply. 

The following figure illustrates these replies. 

 

Figure 2: Member States’ replies: Link between capacity building efforts and implementation of IAEA 

safety standards. 

Member States’ explanations or justifications for their replies included the following: 

— The adoption of new policies or procedures for staff training, based on IAEA safety standards. 

— The creation of new centres for capacity building in nuclear safety that support the application 

of the IAEA safety standards. 

— Participation in developing or training in the application of IAEA safety standards and the 

translation of safety standards into national languages supports their application. 

— Participation in the IAEA Leadership School supports the understanding and application of 

safety standards through improved leadership. 

— Two Member States reported no direct links between capacity building and the application of 

safety standards. Another concluded that the replies were not applicable and did not provide an 

answer to this question.  

Question 2.4: Did the support provided by the IAEA for capacity building in nuclear safety meet 

your needs with regard to direct IAEA assistance (missions, expert visits, workshops, training)? 
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• 5 Member States replied: No assistance was needed or expected. 

• 3 Member States replied: Assistance received was not sufficient to meet expectations. 

• 13 Member States replied: Assistance received was adequate to meet expectations. 

• 0 Member States replied: Assistance received was above expectations. 

Member States’ explanations or justifications for their replies included the following: 

— Member States with mature nuclear programmed tended to report that no assistance was needed 

or expected.  

— A few Member States (TC recipients) stated that the amount of direct IAEA assistance could be 

increased, in particular for building national capacity building programmes and in terms of 

training events organized by the IAEA.  

— Dedicated TC projects for national capacity building were deemed very helpful. 

Question 2.5: Did the support provided by the IAEA for capacity building in nuclear safety meet 

your needs with respect to IAEA publications? 

Member States replied as follows: 

• 1 Member States replied: IAEA publications not needed or expected. 

• 2 Member States replied: IAEA publications were not sufficient to meet expectations. 

• 16 Member States replied: IAEA publications were adequate to meet expectations. 

• 2 Member States replied: IAEA publications were above expectations. 

Member States’ explanations or justifications for their replies included the following: 

— It would be desirable to have specific publications on the guidelines to establish a national 

strategy in capacity building. 

Question 2.6: Did the support provided by the IAEA for capacity building in nuclear safety meet 

your needs with regard to the methods and tools provided by the IAEA? 

Member States replied as follows: 

• 1 Member States replied: IAEA methods and tools were not needed or expected. 

• 2 Member States replied: IAEA methods and tools provided were not sufficient to meet 

expectations. 

• 18 Member States replied: IAEA methods and tools provided were adequate to meet 

expectations. 

• 0 Member States replied: IAEA methods and tools provided were above expectations. 

Member States’ explanations or justifications for their replies included the following: 
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— Tools for the development of a national strategy in capacity building, and for sub-strategies for 

education and training, human resource development, knowledge management and knowledge 

networks, are missing. 

— Several Member States referred to SARCoN and to IAEA e-learning as existing tools. 

The following figure shows an integrated evaluation of the last three questions, which all concern the 

support provided by the IAEA for capacity building in nuclear safety (in terms of direct assistance, 

publications and methods and tools). 

 

Figure 3: Member States’ replies: Satisfaction of Member States with IAEA support.  

Added replies to questions 2.4, 2.5 and 2.6. 

4.5.3. Results: Education and training  

Question 3.1: Could your country meet its national education and training needs in nuclear safety 

during the period 2013-2020? 

Member States replied as follows: 

• 0 Member States replied: No 

• 8 Member States replied: Partly 

• 13 Member States replied: Yes 

Member States’ explanations or justifications for their replies included the following: 

— Member States with mature nuclear programmes had institutions, curricula and resources in 

place to meet national needs. National licensing requirements, control mechanisms and other 

rules and regulations support this. 

— In some cases, the educational system does not provide enough graduates to satisfy the needs of 

the nuclear sector (while curricula are deemed to be adequate). Recruitment from abroad was 

mentioned as remedy for national HR shortages. 

7 7

47

2

0

5

10

15

20

25

30

35

40

45

50

Not needed or expected Not sufficient Adequate Above expectations

Satisfaction with IAEA support

Number of replies



Implementation of the IAEA Strategic Approach to 

Education and Training in Nuclear Safety 2013–2020 

 A Working Material of the IAEA Steering Committee on 

Regulatory Capacity Building and Knowledge Management 

 

32 

— In some cases, analysis is on-going (e.g. mapping, gap analysis). 

— Several Member State (including one with a scheduled phase-out of the nuclear programme) 

reported a lack of interest in nuclear careers and degrees. 

Question 3.2: What were the most important measures taken and achievements in your country 

or organization with respect to education and training in nuclear safety? 

Member States’ replies included the following: 

— The establishment of new national or governmental strategy or policy documents that govern 

national nuclear education and training or corresponding new roadmaps. 

— The establishment of new education and training institutions. 

— The establishment of new university degrees and courses, training degrees and courses, 

qualifications or qualification schemes and the introduction of the train-the-trainers approach. 

— The revision of training standards in line with IAEA safety standards. 

— Related IAEA TC projects and bilateral cooperation agreements (between Member States). 

— Analysis: self-assessments of education and training and related review missions. 

— National training courses, participation in bilateral or international training events and in 

knowledge networks to train staff. 

— Several Member States reported their education and training activities simply as on-going, with 

no exceptional or new measures being taken in the review period. 

4.5.4. Human resource development 

Question 4.1: Did the organizations concerned with nuclear safety identify the competences 

needed to perform their nuclear safety responsibilities and functions? 

Member States replied as follows: 

• 1 Member States replied: No 

• 3 Member States replied: Partly 

• 17 Member States replied: Yes 

Member States’ explanations or justifications for their replies included the following: 

— Several Member States replied that licensing requirements, control mechanisms and other rules 

and regulations would require or support the identification of human resource or competence 

requirements. 

— Regulatory bodies also referred to existing requirements for their own HR planning that must 

be met, and to continuous improvements. 

Question 4.2: Have the organizations concerned with nuclear safety established human resource 

development plans? 

Member States replied as follows: 
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• 0 Member States replied: No 

• 6 Member States replied: Partly 

• 15 Member States replied: Yes 

Member States’ explanations or justifications for their replies included the following: 

— Several organizations reported to have human resource and staffing plans or individual 

components for human resource planning in place, but no formal “Human Resource 

Development Plan”. 

— The longest time horizon covered for human resource planning was 2030. 

Question 4.3: What were the most important measures taken and achievements in your country 

or organization to develop and sustain the necessary human resources with necessary 

competence? 

Member States’ replies included the following: 

— Adoption of new organizational strategies for human resources, including reorganization and 

new staffing plans and new qualification and training arrangements, and corresponding 

roadmaps. 

— Participation in developing and application of relevant IAEA guidelines on human resource 

development. 

— Bilateral cooperation agreements between Member States. 

— National or organizational mapping of existing (critical) competences, periodic assessment of 

human resource and competence needs and gap analysis. 

— Several Member States reported their human resource development activities simply as on-

going, with no exceptional or new measures being taken in the review period. 

4.5.5. Knowledge management 

Question 5.1: Has your country or organization established and implemented a knowledge 

management programme for nuclear safety knowledge? 

Member States replied as follows: 

• 1 Member States replied: No 

• 9 Member States replied: Partly 

• 11 Member States replied: Yes 

Member States’ explanations or justifications for their replies included the following: 

— In many Member States, there is no national knowledge management programme, but most or 

all organizations have individual organizational knowledge management activities or 

programmes. Some of these reported that knowledge management was integrated into the 

organizational integrated management system (IMS). 
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— In case of no reported knowledge management programmes, initial steps were reported to build 

such programmes in the future. 

Question 5.1: What were the major measures taken and achievements in your country or 

organization with respect to knowledge management? 

Member States’ replies included the following: 

— The adoption of new organizational policies and procedures for knowledge management. 

— Hosting of or participation in relevant IAEA activities, such as the IAEA Knowledge 

Management School or Knowledge Management Assist Visits (KMAV) and IAEA TC projects, 

bilateral activities and events organized by networks. 

— The conduct of an organizational critical knowledge and knowledge loss risk assessments. 

— Integration of knowledge management into the organizational integrated management system 

(IMS) or quality management system (QMS) and formalization of the various knowledge 

management efforts in a systematic manner. 

— The establishment of a national collaboration platform for knowledge management and a 

corresponding national resource plan. 

— Individual activities, such as databases, document management, information and 

communication technology-based knowledge systems, knowledge repositories and access 

systems or find-an-expert tools. 

4.5.6. Knowledge networks 

Question 6.1: Did your country or organization establish during the period 2013-2020 mechanisms 

and arrangements to contribute to and benefit from organizational, national and international 

networks? 

Member States replied as follows: 

• 0 Member States replied: No 

• 5 Member States replied: Partly 

• 16 Member States replied: Yes 

Member States’ explanations or justifications for their replies included the following: 

— Most Member States reported continuing and satisfactory participation in existing knowledge 

networks (national, bilateral, international), including those supported by the IAEA. 

— Additional milestones were mostly when a Member State became a member of an existing 

network or when new networks were established. 

Question 6.2: What were the major measures taken and achievements in your country or 

organization with respect to knowledge networks? 

Member States’ replies included the following: 

— Hosting of or participation in events and activities organized under these knowledge networks, 

such as training courses and topical meetings. 
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— Knowledge sharing through the knowledge networks. 

— Member States with mature nuclear programmes also mentioned their role as provider of 

expertise (as opposed to being a net recipient). 

4.5.7. Main conclusions 

The main results arising from the survey are as follow: 

• 62 % of Member States (which replied) have already established and implemented national 

strategies for capacity building in nuclear safety. 

• 70 % confirmed the link between capacity building efforts and implementation of IAEA safety 

standards. 

• 80 % are satisfied with the support delivered by the IAEA. 

These results confirm the efforts deployed by IAEA, during the last period, especially through:  

• The lessons learned from implementing the Strategic Approach, a more comprehensive 

approach for the topical area, in which education and training, human resource development, 

knowledge management and knowledge networks are united under the umbrella of building and 

sustaining capacity in nuclear safety.  

• The identification of the importance of building and sustaining capacity and related topics as a 

lesson learned from Fukushima. 

• The relevant self-assessments and IAEA review missions and organizational capacity building 

efforts in particular by regulatory bodies. 
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5. RECOMMENDATIONS FOR FUTURE STRATEGIC APPROACHES 

This chapter presents a number of higher-level conclusions from lessons learned by both the IAEA and 

Member States. It is meant to serve as a “hand-over package” from one Strategic Approach to the next.  

Important lessons learned and recommendations are: 

— A key driver for all national and organizational activities in building and sustaining capacity in 

nuclear safety is a national strategy for building and sustaining capacity in nuclear safety, 

endorsed by the government. Governments have a leadership role for the establishment of 

such national strategies, together with regulatory bodies. The next Strategic Approach should 

highlight the importance of such national strategies for building and sustaining capacity as a 

catalyst for all other activities. 

— The IAEA should develop support packages to assist Member States in preparing and 

establishing national strategies for building and sustaining capacity in nuclear safety. These 

support packages could encompass a guidance publication, assist visits, expert support and 

support for benchmarking and international cooperation. 

— The area of education and training should not be seen in isolation. It is inherently linked to 

neighbouring areas, such as knowledge management or human resources development. In a 

future strategic approach, the umbrella approach should be used as a basis, which unites 

education and training, human resource development, knowledge management and knowledge 

networks under the umbrella of building and sustaining capacity. 

— Capacity building was often understood to be of relevance only to newcomer Member States 

which needed to build new capacity. The next strategic approach should cover building and 

sustaining capacity in nuclear safety.  

— Knowledge management approaches, methods and tools should be used more pro-actively by 

Member States for both organisational knowledge management (as part of the management 

system) and at the national level. The next Strategic Approach should include related objectives. 

— Human resource development is of key importance for both individual organizations as part 

of workforce development and for countries as part of the national human resource pipeline. 

The next Strategic Approach should include specific objectives in this area, including national 

level human resource demand and supply forecasting. 

— The next strategic approach should have in-build progress indicators and measures that allow 

for consistent monitoring and evaluation along the whole duration of the strategic approach. 

Progress should be reviewed on a regular basis by both Member States and the IAEA. A 

process for progress reviews should be established. 

— The next Strategic Approach should include a baseline (status in 2020), so that progress can be 

monitored on a well-defined basis. 

— The eight progress indicators prepared in 2018–2019 can serve as input for defining desirable 

objectives in the next Strategic Approach. 

— SARCoN is considered to be a very useful tool for Member States. The use of the SARCoN 

methodology should be expanded to also cover radiation, transport and waste safety and 

nuclear security. 

— The IAEA should present activities in support of building and sustaining capacity in nuclear 

safety more systematically on the IAEA website, so that Member States can make best use of 

existing IAEA programmes. 
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— The relationship between “building and sustaining capacity in nuclear safety”, the topic “human 

and organizational factors” and “safety culture” should be investigated and clarified further. 

— A clear terminological basis should be established that defines a uniform approach to using 

terms like: capacity building, competence, human resources, knowledge, skills, capabilities, etc. 

This basis should be included in the next Strategic Approach. 
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