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Safety is more than the technology 
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The root causes 

Organizational & cultural root causes are consistently 

identified as cross-cutting contributors to significant events: 

• Insufficient understanding of the complexity of ‘reality’ by leaders 

(‘good news’ cultures, failure to encourage constructive challenge, 

compartmentalization) 

• Insufficient connection and integration across consultant/ 

contractor/vendor network 

• Insufficient understanding of nuclear/process safety issues in 

decision-making and actions 

• Normalisation of abnormal conditions or deviations 

• Failure to learn from previous events and experiences 

• Complacency 

• Inability to invite the full intelligence of the organizational members 

into improvement processes  

• Inadequate systemic approach to safety in oversight and supervision 
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 The IAEA advisory group INSAG 
  

Definition of safety culture 

 

 “Safety Culture is that assembly of 

characteristics and attitudes in organizations 

and individuals which establishes that, as an 

overriding priority, protection and safety 

issues receives the attention warranted by 

their significance”.  

       (The 2007 IAEA glossary) 
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 Systemic Approach to Safety - 

The interaction between Human, 

Organisational and Technical factors (HOT) 
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IAEA Safety Standards 



IAEA 

Safety Principle SF-1 

The Interaction between individuals, technology 
and the organization  

 

3.14.  “An important factor in a management system is the recognition of 
the entire range of interactions of individuals at all levels with 
technology and with organizations. To prevent human and 
organizational failures, human factors have to be taken into account 
and good performance and good practices have to be supported.” 
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Safety Standard GS-G-3.5  

The Interaction between individuals, technology 
and the organization  

 

• 2.32.”All safety barriers are designed, constructed, strengthened, 

breached or eroded by the action or inaction of individuals. Human 

factors in the organization are critical for safe operation and they should 

not be separated from technical aspects. Ultimately, safety results 

from the interaction of individuals with technology and with the 

organization.” 

• 2.33. ”The concept of safety culture embraces this integration of 

individuals and technical aspects. 
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Part 1 Governmental and 

Regulatory Framework 

Part 2 Leadership and Management 

for Safety 

Part 4 Safety Assessment 

Part 5 Predisposal Management 

of Radioactive Waste 

Part 6 Decommissioning and 

Termination of Activities 

Part 7 Emergency Preparedness 

and Response 

B. Design of Nuclear Power Plants 

Specific Safety Requirements General Safety Requirements 

Part 3 Radiation Protection and 

 Safety of Radiation Sources 

1. Site Evaluation for 

Nuclear Installations 

3. Safety of Research Reactors 

4. Safety of Nuclear Fuel 

Cycle Facilities 

5. Safety of Radioactive Waste 

Disposal Facilities 

6. Safe Transport of 

Radioactive Material 

2. Safety of Nuclear Power Plants 

 

 2.1 Design and Construction 

2.2 Commissioning and Operation 
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The IAEA Safety Standards 
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  Continually Improving Global Nuclear Safety  

GS-R-3 
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SF-1: Fundamental Safety Principles 

Principle 3 – Effective Leadership and 
management for safety must be established and 
sustained 

• Leadership has to be demonstrated at the highest level 
in the organization 

• Safety has to be achieved and maintained by means of 
an effective management system. 

• This system has to integrate coherently all elements 
of the management system including human 
performance, quality and security 

• The management system also has to ensure the 
promotion of a strong safety culture, 

• Recognition of interactions of individuals with 
technology and with organizations 
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The Structure of GS-R-3,  

• Section 1: Introduction 

• Section 2: Management System general requirements 
including safety culture, grading, documentation and 
records.  

• Section 3: Requirements for and responsibilities of 
senior management for the development and 
implementation of the management system 

• Section 4: Requirements for resource management 
including human resources, infrastructure and work 
environment.  

• Section 5: Requirements for the processes of the 
organisation – their specification, development and 
management including generic processes.  

• Section 6: Requirements for measuring, assessing and 
improving the management system.  
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1. Introduction: background –Objective-Scope – Structure 

2. Responsibility for Leadership and Management for safety: NEW 

 Requirement 1:  Responsibility of Senior Management for Leadership, 

 Management and Safety Culture 

3. Leadership for Safety: NEW 

 Requirement 2: Leadership 

4. Management for Safety : This part corresponds to the existing table of 

content of GS-R-3 

Requirement 3: Integrated management system 

Requirement 4: Graded approach  

Requirement 5: Goals, strategies, plans and objectives  

Requirement 6: Resources 

Requirement 7: Management of processes and activities  

Requirement 8: Documentation of the management system 

Requirement 9: Measurement, assessment, evaluation and improvement. 

Requirement 10: Interested parties  

Requirement 11: Management of the supply chain,  

5. Safety Culture: NEW 

Requirement 12: Continuous improvement of safety culture 

Requirement 13: Assessment of safety culture and leadership 

6. References  

7. Glossary 

8. Contributors to drafting and review 

9. Bodies for the endorsement of IAEA safety standards 

STRUCTURE OF DS456 (GSR Part 2 ) 
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The organization shall ensure that managers at all 

levels demonstrate effective leadership, implement an 

integrated management system giving an overriding 

priority to safety and fostering safety culture  

Requirement 1: Responsibility for 

Leadership, Management and Safety 

Culture 



IAEA 

 

Effective leadership for safety shall be 

demonstrated by senior management, by 

managers at all levels in the organization and by 

other leaders 

 

 

 

Requirement 2: Leadership 
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IAEA approach to leadership and management 

for safety 

‘management’ is a formal, authorized function for 

ensuring that an organization operates efficiently 

and that work is completed in accordance with 

requirements, plans and resources; while 

‘leadership’ is the use of capabilities to influence 

others and communicate with others with the aim of 

achieving the commitment of all individuals to 

appropriate goals, shared values and behaviours.  
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Requirement 2: Leadership 

• Senior management shall develop and maintain 

leadership capabilities within the organization so 

that managers at all levels demonstrate leadership. 

Such capabilities shall include leadership in severe 

or unexpected situations. 

• Leaders at all levels in the organization shall 

consistently demonstrate and support attitudes and 

behaviours that result in an enduring and strong 

safety culture. The term leader is used in this 

publication to refer to managers as leaders as well 

as other individuals demonstrating leadership.   
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Key Leadership Capabilities 

1) Sense making: making sense of the world around us, coming to 
understand the context in which we are operating. What is going on ? 
They need to be able to communicate what is happening. 

2) Relating: developing key relationships within and across organizations. 
This core capability centres on the leader’s ability to engage in inquiry 
(ability to listen and understand what others are thinking and feeling), 
advocacy (taking a stand and trying to influence others of its merits 
while also being open to alternative view) and connecting (ability to 
build collaborative relationships with others and to create coalitions for 
change).  

3) Visioning: creating a compelling vision of the future. While “sense 
making” creates a map of what is, visioning is a map of what could be. 
Good leaders are able to frame visions in a way that emphasizes their 
importance along some key value dimensions.  

4) Inventing: creating new ways of working together to realize the vision. 
Creating the processes and structures needed to make the vision a 
reality. It involves implementing the steps needed to achieve the vision 
of the future  

 

 

 Source: Massachusetts Institute of Technology (MIT) 
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Leadership for safety… 

• To use all these capabilities, (sense making, 

relating, visioning and inventing) in setting 

up the IMS and implementing it to meet 

safety goals and objectives 

• Every leader has her or his distinct way of 

using these capabilities to shape the safety 

culture by influencing individuals and the 

organization 
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Requirement 3: Integrated management 

system 

SAFETY & 

SECURITY  

FINANCE HUMAN RESOURCES 

  ENVIRONMENT  

QUALITY  

SOCIAL 

ECONOMY 

KNOWLEDGE 

MANAGEMENT 
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Requirement 3: Integrated Management System 
 

Senior management shall establish and implement an 
effective integrated management system to ensure safety:  
 

• A single coherent management system in which all the 
components, parts of an organization are integrated to 
enable the organization’s objectives to be achieved 
− All management areas: safety, quality, environment, health, 

security, economical 

− Objectives, goals, strategies 

− policies, processes, resources 

− One set of organizational processes (and their description) that 
address the totality of the objectives/requirements of the 
organization 

• Ensuring that safety is taken into account in all decision making and is 

not compromised by these decisions. 
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• Requirement 6: Resources 

• Capabilities maintained in-house by the organization shall include 

effective leadership for safety at all levels, expertise to understand 

and maintain the safety basis of facilities and activities. The 

organization shall maintain access to relevant expertise including 

social and behavioural sciences. 

• Requirement 9: Measurement, assessment, evaluation 

and improvement.  

• Measurement, assessment and evaluation of the management 

system shall be performed in order to continuously improve safety 

performance.  

• Requirement 11: Management of suppliers  

The licensee, as an intelligent customer, shall put in place effective 

arrangements with suppliers to specify, monitor and control the supply 

of items, products and services that may affect safety. 

 

 

Requirement 3: Integrated Management 
System 
 



IAEA 

 

Requirements 12/13: Assessment and 

Continuous improvement of safety culture 

 SF1 - 3.13.  “A safety culture that governs the attitudes and behaviour 

in relation to safety of all organizations and individuals concerned must 

be integrated in the management system”. 

All individuals in the organization, from the senior management 

down, shall promote safety and contribute to the continuous 

improvement of safety culture, supported by the management 

system.  

− Expected behaviours and attitudes 

− Collective and individual commitment to safety 

− Reporting culture  

− Awareness of risks and potential consequences 

− Safety driven conservative decision making 

− Assessment using several tools and appropriate competences 

− Plans for continuous improvement of safety culture and safety performance 
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Safety Standard GS-G-3.5: Improving Safety Culture 

  

 
In developing a process for continually improving the safety culture in an 

organization, the following steps should be considered: 

(a)  Obtaining the commitment of senior management;  

(b)  Building a common understanding of safety culture;  

(c)  Describing the desired safety culture;  

(d)  Assessing the existing culture; 

(e)  Communicating the results of the assessment to all personnel in the 

organization; 

(f)  Identifying gaps, root causes and key initiatives for improvements;  

(g)  Communicating the direction of the organization and engaging thecommitment 

of supervisors and personnel;  

(h)  Implementing change;  

(i) Ensuring that the guiding principles of safety culture become theaccepted way 

of working;  

(j)  Sustaining the change;  

(k) Performing follow-up assessments. 
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IAEA Safety culture characteristics  

and attributes (GS-G-3.1) 
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Safety is a clearly recognized value 
Attributes 

• High priority to safety: shown in documentation, communications and 
decision- making 

• Safety is a primary consideration in the allocation of resources 

• The strategic business importance of safety is reflected in business plan 

• Individuals are convinced that safety and production go ‘hand in hand’ 

• A proactive and long-term approach to safety issues is shown in 
decision-making  

• Safety conscious behavior is socially accepted and supported (both 
formally and informally) 

GS-G-3.1 
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 Accountability for safety is clear 
 Attributes 

• Appropriate relationship with the regulatory body exists, which ensures 

that the accountability for safety remains with the licensee 

• Roles and responsibilities are clearly defined and understood 

• There is a high level of compliance with regulations and procedures 

• Management delegates responsibilities with appropriate authority to 

enable accountabilities 

• Ownership for safety is evident at all organizational levels and by all 

individuals 

GS-G-3.1 
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 Safety is learning driven 
 Attributes 

 

• A questioning attitude prevails at all organizational levels 

• An open reporting of deviations and errors is encouraged 

• Internal and external assessments, including self-assessments are used 

• Organizational and operating experience (both internal and external to 

the facility) is used 

• Learning is enabled through the ability to recognize and diagnose 

deviations, formulate and implement solutions and monitor the effects of 

corrective actions 

• Safety performance indicators are tracked, trended, evaluated and 

acted upon 

• There is a systematic development of staff competencies 

GS-G-3.1 
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 Safety is integrated into all activities 

 Attributes 

• Trust permeates the organization 

• Consideration for all types of safety, including industrial and 
environmental safety and security, is evident 

• Quality of documentation and procedures is good 

• Quality of processes, from planning to implementation and review, is 
good 

• Individuals have the necessary knowledge and understanding of the 
work processes 

• Factors affecting work motivation and job satisfaction are considered 

• Good working conditions exist with regards to time pressures, work 
load and stress 

• Cross-functional and interdisciplinary cooperation and teamwork are 
present 

• Housekeeping and material condition reflect commitment to 
excellence 

GS-G-3.1 
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  Leadership for safety is clear 
    Attributes 

• Senior management is clearly committed to safety 

• Commitment to safety is evident at all management levels 

• Visible leadership showing involvement of management in safety related 

activities 

• Leadership skills are systematically developed 

• Management assures that there is sufficient and competent staff 

• Management seeks the active involvement of staff in improving safety 

• Safety implications are considered in the change management process 

• Management shows a continuous effort to strive for openness and good 

communications throughout the organization 

• Management has the ability to resolve conflicts as necessary 

• Relationships between management and staff are built on trust 

GS-G-3.1 



IAEA 

Post-Fukushima activities –  

Strengthening of Nuclear Safety 
  IAEA Ministerial Conference on Nuclear Safety Vienna, 

20-24 June 2011  
 

Chairpersons’ Summaries  

 

15. In spite of all recent efforts there is still room for improvement 

in understanding the concept of safety culture and implementing 

it effectively worldwide in the management of all NPPs. 
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IAEA Safety culture publications http://www.iaea.org 

 
 

 

 

 

Document Title 

Safety Fundamentals No. SF-1 Fundamental Safety Principles 

Safety Requirements No. GS-R-3  The Management System for Facilities and Activities 

Safety Guide No. GS-G-3.1 Application of the Management System for Facilities and Activities 

Safety Guide No. GS-G-3.5  The Management System for Nuclear Installations 

Safety Series No. 75-INSAG-4 Safety Culture 

Safety Series No. 75-INSAG-15 Key Practical Issues in Strengthening Safety Culture 

Safety Report Series No. 11 Developing Safety Culture in Nuclear Activities  

Safety Report Series No. 42 Safety Culture in the Maintenance of Nuclear Power Plants 

Safety Report Series: No 74 Safety Culture during Pre-Operational Phases – Published Sept 2012 

Safety Report Series: How to Perform Safety Culture Self-Assessment –draft submitted  

Safety Report Series: How to Continuously Improve Safety Culture - draft 

TECDOC-1321 Self-assessment of safety culture in nuclear installations 

TECDOC-1329 Safety culture in nuclear installations 

TECDOC-1707 Regulatory Oversight of Safety Culture in Nuclear Installations 
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Edgar Scheins Metaphor of Culture 

 
Most of the culture is below the surface 

Above the surface we find the 

visible aspects of culture: 

artefacts, people’s actions, 

language use 

Below the surface we find : 

norms 

values 

fundamental assumptions of reality 

– the shared understandings 
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Safety culture continuous improvement process (RB/LH) 

• Support to start a systematic approach  

• Safety culture senior management workshop 

• Safety culture self-assessment training 

• Support missions 

• National, regional or international meetings and workshops 

Support provided to the IAEA Member States  
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Safety culture continuous improvement process 
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Making Safety Culture Tangible 

IAEA offer safety culture self-assessment training 

courses and senior management workshops 

Purpose 

• To develop competence in recognizing safety culture 

manifestation in daily work 

Approach 
• 3 day senior management workshop 

• 2 x 5 days training with assigned reading in-between 

• Interactive  

• Team building (shared space) 

• Learning-by-doing (intellectual, emotional and practical)  

• Consist of presentations, lectures, dialogues, exercises 

• Support missions  
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Benefits of Performing Self-Assessment 

Train nuclear personnel to think ‘differently’ – 

orient towards behaviour and social science 

 

Organizational Investment in: 

• Knowledge – Enhanced understanding 

• Skills – Learning by doing 

• Competence – Safety cultural mindfulness as part 

of performing work, alert for weak signals 
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Experiences of the SCSA learning journey 

“This workshop has provided me with a new dimension of thinking about 

safety culture. Actually, this workshop has changed my thoughts and 

feelings about life. I have never attended such a workshop in my life and I 

am not going to forget it but carry all the useful knowledge with me for the 

rest of my professional career and life.”   

Muhammad Usma, Directorate of Nuclear Safety PNRA, Pakistan 

 

 
“The things I’ve learned during these two weeks, I can practise them in the 

company, but maybe even important: everywhere. We have to get rid of 

our prejudices so there is room for openness and shared space. Thank 

you! “  

Carl Gys, Technician Instrumentation and Automatization Belgoprocess, Belgium  
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Safety Standard GS-G-3.5  

The Interaction between individuals, technology 
and the organization 
 

• 2.34. “In a strong safety culture, there should be a knowledge and 

understanding of human behaviour mechanisms and established 

human factor principles should be applied to ensure the outcomes for 

safety of individuals–technology–organization interactions. This could 

be achieved by including experts on human factors in all relevant 

activities and teams.” 



IAEA …Thank you for your attention 


