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Introduction  
 
The International Atomic Energy Agency (IAEA) is continuing, through this technical meeting, 
its efforts to disseminate knowledge about how safety performance can be improved 
through culture, leadership and management for safety. The meeting aims to enable 
participants to discuss and share experiences that illustrate how a systemic approach to 
safety can increase the safety margins in everyday work. 
 
This compendium contains the meeting agenda, the basis for systemic approach to safety in 
SF-1, introductions to the presenters – including their own definitions of systemic approach 
to safety – and finally, a template for noting your own thoughts and reflections throughout 
the meeting. More information, including the presentations held, are available via the IAEA’s 
site for sharing information on meetings and workshops on safety culture; management and 
leadership for safety: http://gnssn.iaea.org/NSNI/SC/SitePages/Home.aspx.  
 
Looking forward to a fruitful week in Vienna,  
 

Monica Haage 

Safety Officer IAEA 
 
 
 

 

http://gnssn.iaea.org/NSNI/SC/SitePages/Home.aspx
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Basis for systemic approach to safety  

in the  

IAEA Safety Fundamentals (SF-1):  

 

 
 

 

 

 

“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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Please be aware that the chairpersons will adapt the agenda to the learning process and might not 
strictly follow the below structure  
 

Tuesday 10 June 2014 –Basis and History of Systemic Approach to Safety 

Time Dialogue Title Facilitator  

09:00-09:15 Opening Remarks Jim Lyons, Director NSNI, IAEA 

09:15-09:30 Introduction and Overview of the Meeting 

Monica Haage, IAEA 

Chairpersons Pia Oedewald  & 

John Ward 

09:30-10:30 Introduction Participants All 

10:30-11:00 Pause 

11:00-11:45 History of Systemic Approach to Safety  Pia Oedewald, Finland 

11:45-13:00 Lunch Break  

13:00-13:40  IAEAs Approach to Systemic Approach to Safety  
Pierre Gest, IAEA 

Monica Haage, IAEA 

13:40-14:20 A Systems Perspective on Working with Safety Culture Germaine Watts, Canada  

14:20-14:50 Pause 

14:50-15:30 
Systemic Approach to Safety: Human and Organisational Factors 

Research Areas at EDF/R&D 
Geneviève Filippi, France 

15:30-16:10  A New Systems-Theoretic Approach to Safety John Thomas, USA 

16:10-16:45 
Systemic Safety from Design to Operations; Examples from 

Aviation 
Nick McDonald, Ireland 

16:45-17:00 Reflection & Log-out Chairpersons  

17:00- End of the Day 

Wednesday 11 June 2014 – Systemic Perspective on Activities and  Events 

09:00-09:10 Log-in Chairpersons 

09:10-09:50 
Bridging Gaps - How Safety is Made and Broken in Complex 

Systems 
Richard Cook, Sweden 

09:50-10:20 
Interaction of Individuals, Technology and Organization – A 

Regulatory View 
Heinz Peter Berg, Germany 

10:20-10:45 Pause 

10:45-11:00 Systemic Analysis of Fukushima – The Methodology  Birgitte Skarbo, IAEA 

11:00-11:45 
Improving Resilience to Major Events – A Systemic Approach to 

Organizational and Cultural Precursors 
Dick Taylor, UK 

11:45-13:00 Lunch Break 

13:00-13:30 
SOL Revised: A Systemic and Holistic Approach to Event 

Investigation 
Babette Fahlbruch, Germany 

13:30-14:00 Integration of Human and Organizational Factors at the CNSC Suzanne Dolecki, Canada 



Agenda 
 

 

Technical Meeting on the Interaction between Individuals, Technology and 
Organization – A Systemic Approach to Safety in Practice 

5 

14:00-14:30 
ITO at the Swedish Radiation Safety Authority – How We Are 

Organized And Why 
Cecilia Wahlund, Sweden 

14:30-15:00 Pause 

15:00-15:40 
The Individual, Technology, Organization (ITO) Approach to 

Consider the Fukushima Accident Mitigation in the Design of NPP 
Dina Notte, France 

15:40-16:50 Break-out Session All 

16:50-17:00 Reflection & Log-out Chairpersons  

17:00- End of the Day 

17:10-18:30 Get-together Finger Food and Drinks 

Thursday 12 June 2014 – Proactive Systemic Activities     

09:00-09:10 Log-in Chairpersons 

09:10-09:50  ARPANSA’s Assessment Process for Holistic (Systemic) Safety  John Ward, Australia 

09:50-10:20 
Is the Traditional Approach for Safety Management in the Nuclear 

Industry Enough? – Retrospect and Prospects 

Christer Axelsson, Sweden 

Ann Britt Skjerve, Norway 

10:20-10:45 Pause 

10:45-11:15  Systemic View on Safety as a Safety Culture Factor Pia Odewald, Finland 

11:15-11:45 
IRSN Experience on Evaluating MTO Issues in the Assessment of 

French Nuclear Installations 
Daniel Tasset, France 

11:45-13:00 Lunch Break 

13:00-13:30 The Human and Organizational Part of Nuclear Safety Monica Haage, IAEA 

13:30-14:00 Safety Culture Oversight – Finnish Approach Mari Nykanen, Finland   

14:00-14:30 
The MTO Safety Perspective and Selected Research Activities at 

the Halden Reactor Project 
Ann Britt Skjerve, Norway 

14:30-15:00 Pause 

15:00-15:40  MTO Meets Business – Training of Executive Jan Blomgren, Sweden 

15:40-16:10  FRAM- Proactive Systemic Assessment Luigi Macchi, France 

16:10-16:40 
Safety in Practice: Lessons Learned - Safety Performance 
Indicators Fernand Mallants, Belgium 

16:40-17:00 Reflection & Log-out Chairpersons 

17:00- End of the Day 

Friday 13 June 2014 – Enabling A Systemic Approach to Safety 

09:00-09:10 Log-in Chairpersons 

09:10-09:50 
How Safety Science can Contribute to Safer Nuclear Power 
Production Gudela Grote, Switzerland 

09:50-10:40 Panel Dialogue     Expert Panel 

10:40-11:10 The Way Forward Helen Rycraft, IAEA 

11:10-11:40 Pause 

11:40-12:00 What have We Learned? Chairpersons 

12:00-12:15 Recommendations to IAEA for Future Activities in the Area All 
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12:15-12:45 Workshop Evaluation  All 

12:45-13:00 Closing Remarks & Log-out 
Chairpersons 

Monica Haage, IAEA 

13:00- End of Meeting 

End of Meeting  
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Scientific Secretary Monica Haage, Safety Officer (Safety Culture), IAEA 
 

Monica Haage is a safety culture specialist at the IAEA. Her area of 
expertise includes Human and Organizational Factors, Leadership 
and Management for Safety and the systemic perspective of the 
interaction between Individuals, Technology and Organization 
(ITO). She is the scientific secretary for several new IAEA 
publications on safety culture and is also in charge of the new IAEA 
safety culture assessment methodology and its applications to the 
Member States.  
 
Ms Haage has a degree in Engineering and a degree in Social 
Psychology. Before she joined the IAEA she worked as the 

international EHS manager at ISS; was a safety culture and ITO specialist at Oskarshamn 
Nuclear Power Plant; was responsible for the education on organizational theory at Skovde 
University and held various positions at the Scandinavian Airlines.  

Definition of systemic approach to safety: Systemic approach to safety means to have a 
realistic  understanding of the complexity of the reality. This encompasses a recognition the 
dynamic and on-going interaction between human, organizational and technical factors 
which adds up to the bigger picture.   

 

Chairperson Pia Oedewald, Finland  

Degree in Psychology 

Pia Oedewald is a senior scientist at Technical Research Centre of 
Finland (VTT).  She has 15 years of experience of research and 
consultancy work in various safety critical domains such as in 
nuclear power industry, health care and mining industry. Her 
educational background is in work and organisational psychology.  
She has collaborated closely with nuclear power companies and 
regulators in Nordic countries on topics such as organisational 
safety assessments, safety culture, safety management 
approaches, management of subcontractors, event investigations, 
organisational change and human performance programmes.   

Definition of systemic approach to safety: Systemic approach to nuclear safety means that 
the power plants should be understood as systems – complex sociotechnical systems – 
which are designed, built, operated, maintained and regulated by humans, who work in 
organisations which in turn are affected by the surrounding society and its culture. The 
interplay between the technical, social and psychological phenomena is complex and 
dynamic. Social and psychological phenomena have an effect on how the technology is 
designed and used. Technical phenomena in turn influence the work processes, competence 
requirements and variety of social and psychological phenomena.   Safety emerges as this 
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complex sociotechnical system functions. Systemic approach allows us to understand the 
logics of this dynamic interplay and thus to proactively anticipate vulnerabilities and to 
create capabilities for coping with them.   

 

Chairperson John Ward, Australia 

John holds the position of Manager, Safety Analysis Section at the 
Australian Radiation and Nuclear Safety Agency (ARPANSA). 
ARPANSA is the Australian Government Statutory Agency that is 
the national centre of excellence in radiation protection and 
nuclear safety. The Safety Analysis Section is part of ARPANSA’s 
regulatory service with jurisdiction over all federal users of 
radiation sources/apparatus and nuclear facilities. 
 
John is registered as a professional engineer at incorporated level 
by the UK Engineering Council and is a member of the UK based 
Institution of Engineering Designers. His formal qualifications are 
in mechanical and production engineering.  
 

John has worked in the nuclear industry since 1986 initially as a design draughtsman working 
on nuclear components and equipment. He spent three years as a trials engineering working 
predominantly on environmental trials before moving into a product and production support 
role. John’s experience includes the preparation nuclear safety cases and risk assessment 
processes, ageing management and decommissioning.  
 
In 2005 John migrated to Australia to take on the role of Senior Inspector at ARPANSA. His 
work here has concentrated on the assessment and regulation of the Australian research 
reactors although that is now broadening after being appointed to Manage ARPANSA’s new 
Safety Analysis Section. This work is building on John’s experience of organisational control 
and culture to promote and assess holistic safety across all ARPANSA licence holders. A key 
characteristic of this approach is leadership and culture for safety.  
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Pierre Gest, Senior Safety Officer, IAEA 
 

Engineer 

30 years in French National Utility (EDF) in various manager 
positions (RP, Outage, Maintenance, Operation, Nuclear Safety 
and Quality, Project management) 

Including 10 years intercultural management: 

 2 years as Outage Manager Advisor in Koeberg 

 3 years as Operation Manager Advisor in Daya Bay 

 5 years as EDF senior Representative in Beijing Office  

 4 years in IAEA, Team Leader for OSART 

 

Germaine Watts, Canada 

Formal Education: Bachelor, Business Administration; Master’s 
Industrial Relations; Post-graduate studies in Psychology and 
Organization Development 

Work Experience: 
2011 –   Present Partner and CEO, Intelligent   
             Organizational Systems, Inc. 
2001 – 2011 New Brunswick Power Corporation 

                     (Nuclear) 
1999 – 2001 Cancer Care Ontario 
1991 – 1999 Workplace Safety & Insurance Board 

(Ontario) 
 

Germaine started her career in the worker’s compensation field. Over the past twenty five 
years she has held various management positions within the cancer treatment system and 
the nuclear power industry, including 10 years as senior leader with New Brunswick Power 
Nuclear. 

The majority of her work has focused on: 
• Human Resource Management  
• Workforce Design and Resourcing  
• Leadership Coaching  
• Organization Design and Improvement  
• Management System Design and Development 

More recently Germaine has devoted her effort to defining organization design and 
resourcing methods to support successful implementation of process-based management 
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systems. Building on her knowledge and experience in the areas of organizational behaviour, 
organizational development, and psychology she is also actively engaged with developing 
the theory and practice for working with propensities.  

Germaine is a founding partner of Intelligent Organizational Systems, an independent 
consulting firm focused on helping organizations to effectively integrate human, 
organizational, process, and technical systems in the context of their operating environment. 

Her primary area of interest is the systematic evolution of human systems in alignment with 
organizational purpose and goals.  

Experience and knowledge related to the meeting topic: Hands-on experience developing 
and implementing a systemic approach to aligning and integrating human and organizational 
factors within a process-based integrated management system. 

More recently, actively involved in the development of IAEA guidance documentation as well 
as delivery of training workshops on Safety Culture for nuclear power plants and regulatory 
bodies.  

Definition of systemic approach to safety: Intentional alignment and integration of diverse, 
simultaneously occurring, organizing systems in support of shared understanding, purpose 
and outcomes. 

 

Geneviève Filippi, France 

PhD in Social Sciences and Human Factor Engineering. University of 
Paris XI 1990 Master Degree in Social History. 

Work Experience: Human Factor Senior Researcher at EDF Lab R&D 
since 1995.  

Geneviève Filippi has participated to researches on issues such as  

 Emergency Operation Procedure guidance,  

 Innovation in high risks industries: supporting 
mutual awareness with cognitive artifacts,  

 Crisis management and emergency preparedness,  

 Anticipation of the impact of organizational modifications on 
work situations 

Definition of systemic approach to safety: A Human Factor oriented definition of sytemic 
approach to safety is concerned about human activity in work environment and it is also 
concerned about design of systems and services. This leads to consider Human Factors as an 
essential contribution to safety and efficiency of complex systems. Human errors are then to 
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be replaced in the overall sociotechnical context : this approach does not stress on individual 
errors, but on the mismatch in the coupling between work context and man.  

This gives lead to a change of perspective regarding design. Rather than designing “cognitive 
prostheses” with the aim of avoiding human errors, design focuses on intelligent support 
system with the aim of helping humans to handle situations themselves. In this approach, it 
is necessary to understand real work situations in order to design properly an artifact which 
will then be used in specific context. Here ,the idea is not to gain knowledge on human 
abilities studied one by one, but rather to understand the overall human activity in real work 
settings. 

 

John Thomas, USA 

MIT PhD in Engineering Systems 

Research Engineer in the Safety and Security Research Laboratory at 
MIT 

Dr. Thomas's current research is in the area of developing and 
extending systems-theoretic hazard analysis methods for complex 
sociotechnical systems. His recent projects include system safety 
analyses of new nuclear power plants and as well as consideration 
of new factors introduced by upgrades to existing plants. 

Definition of systemic approach to safety: A systemic approach to 
safety does not mean thinking only about technical aspects of the 

system. Nor does it mean only thinking about management. Instead, a systemic approach to 
safety must consider the overall socio-technical system--the social must be integrated with 
the technical in order to be effective and to truly be a systems approach. 

Perhaps Jerome Lederer said it best: "Systems safety covers the total spectrum of risk 
management. It goes beyond the hardware and associated procedures of systems safety 
engineering. It involves: attitudes and motivation of designers and production people, 
employee/management rapport, the relation of industrial associations among themselves 
and with government, human factors in supervision and quality control, documentation on 
the interfaces of industrial and public safety with design and operations, the interest and 
attitudes of top management, the effects of the legal system on accident investigations and 
exchange of information, the certification of critical workers, political considerations, 
resources, public sentiment and many other non-technical but vital influences on the 
attainment of an acceptable level of risk control. These non-technical aspects of system 
safety cannot be ignored." 
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Richard Irvin Cook, Sweden 
Dr. Richard Cook is the Professor of Healthcare System 
Safety and the chief of the patient safety division in the 
Skolan för teknik och hälsa [School of Technology and 
Health] at KTH, the Kungliga Tekniska Hogskölan [Royal 
Institute of Technology ] 
in Stockholm, Sweden. 
 
Dr. Cook graduated with honors from Lawrence University 
where he was a Scholar of the University. He worked in the 
computer industry in supercomputer system design and 
engineering applications. He received his MD degree from 
the University of Cincinnati in 1986. From 1987 until 1991 
he did research on expert human performance at The Ohio 
State University. He completed an Anaesthesiology 

residency at The Ohio State University in 1994 and is ABA board certified. From November 
1994 until March 2012 he was a practicing anaesthesiologist, teacher, and 
researcher in the Department of Anaesthesia and Intensive Care at the University of 
Chicago. In April 2012 he began work at KTH as Professor. 
 
Dr. Cook is an internationally recognized expert on medical accidents, complex 
system failures, and human performance at the sharp end of these systems. He has 
investigated a variety of problems in such diverse areas as urban mass transportation, 
semiconductor manufacturing, and military software systems. He is often a consultant 
for not-for-profit organizations, government agencies, and academic groups. His most 
often cited publications are “Gaps in the continuity of patient care and progress in 
patient safety”, “Operating at the Sharp End: The complexity of human error”, 
“Adapting to New Technology in the Operating Room”, and the report A Tale of Two 
Stories: Contrasting Views of Patient Safety, and “Going Solid: A Model of System 
Dynamics and Consequences for Patient Safety”. Dr. Cook lives in Stockholm. 
 
Definition of systemic approach to safety: Definition of "systemic approach to safety” is 
either (1) before the accident: what is in our safety program; (2) after the accident: what is 
missing from our safety program. 



Introduction to Presenters 
 

 

Technical Meeting on the Interaction between Individuals, Technology and 
Organization – A Systemic Approach to Safety in Practice 

13 

Heinz Peter Berg, Germany 

Director & Professor Dr. Heinz Peter Berg holds a PhD in Physics, 
started as expert at a TSO in Mannheim, then at the Physikalisch-
Technische Bundesanstalt in Braunschweig as a Scientific Officer, 
since 1989 working at the Federal Office of Radiation Protection 
(BfS), Germany, currently Deputy Head of the Department of 
Nuclear Safety. Special experiences are in periodic safety 
reviews, reliability and safety assessment; since 1993 also 
working in the field of human errors and since about ten years in 
the field of safety culture.  

Definition of systemic approach to safety: In our country the 
MTO approach is used, where from my personal point of view 

"man" is not a group of persons but an "individual" working at his specific place with his 
specific safety responsibility. 

 

Birgitte Skarbø, Junior Professional Officer, IAEA 

Birgitte is a Junior Professional Officer at the Operational Safety 
Section of the IAEA. She joined the Agency in 2012. She works 
with the planning, development and implementation of the 
IAEA’s activities in the area of safety culture and systemic 
apporach to safety; preparing technical inputs to publications 
and coordinating and implementing safety culture assessment 
missions, workshops, technical meetings and trainings. She is 
part of the Working Group analysing Human and Organizational 
Factors for the IAEA Fukushima Report (to be published 2015). 

Birgitte holds an MA in Conflict Studies from King’s College 
London and a BA in International Relations from the University 

of Oslo. She has exstensive qualitative research experience.  

Definition of systemic approach to safety: A systemic approach to safety analyses the safety 
impacts on the constant dynamic interaction between and within the human, technical and 
organizational factors comprising an organization, as well the interactions impacting safety  
between organizations. 
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Richard (Dick) Taylor, UK 
 
Professor Dick Taylor held senior positions on nuclear safety in 
the UK nuclear industry between 1986  and 2005. During that 
time he worked closely with the Nuclear Installations 
Inspectorate in the UK, led work on the development and 
licensing of UK reactors and was strongly involved in international 
nuclear activities with the IAEA, EC, NEA and UNIPEDE. He has 
long had a particular interest in safety culture and organisational 
development and change, and its impact on nuclear safety.  From 
2000 until 2005, He was Corporate Head of Environment, Health 
and Safety Strategy and Policy for British Nuclear Fuels . 
Previously, he was Head of Environment, Health, Safety and 
Quality for Magnox Electric. After spending nearly 20 years in 

senior positions in the UK nuclear industry, Dick established his own consultancy in 2005/6 
and has worked for several major organisations in four areas of long-term personal interest 
and expertise - safety culture and leadership (particularly in relation to events in the process 
industries), change management issues, risk education and communication, and more 
general safety and environmental risk management. He has helped a range of organisations 
including several in the nuclear industry with issues relating to safety culture, organisational 
learning, leadership and performance assessment. He is also a Visiting Professor in 
Engineering at City University, London and at Bristol University (Safety Systems Research 
Centre). He has led work at Bristol University for the UK Office of Nuclear Regulation (ONR) 
and nuclear industry on analysing the underlying organisational and cultural factors which 
have been precursors to accidents and near misses in the nuclear, petrochemical and 
transport sectors. This research is continuing with increasing interest and application in 
industry and a major cross disciplinary research proposal is about to be submitted to the UK 
universities funding body for engineering. The research has strong industry involvement 
including from the UK nuclear industry. The proposed paper for the Technical Meeting 
relates largely to this academic work. At City University, he is working on a new technique 
for assessing the cost effectiveness of health and safety interventions (the J value) and is 
currently carrying out research as part of a multidisciplinary team from four UK universities 
on issues relating to learning from the Chernobyl and Fukushima disasters. His particular 
interest relating to this area of research is on assessing the cost effectiveness of  
interventions. 

He has a long history of working within the international nuclear community. He led work to 
develop the International Nuclear Event Scale (INES) and was a member of the International 
Nuclear Safety Advisory Group (INSAG) from 1997 until 2003. In this latter role, he led work 
on papers providing advice from INSAG on developing a strong operational safety culture 
and managing organisational change. From 1990, he contributed to several Technical 
Meetings and IAEA meetings particularly on topics such as radiation risk and safety culture. 
The proposed paper for this Technical Meeting relates to work that was initiated in 2004 
when he was working in BNFL and led to an invited paper to the IAEA Topical Safety Issues 
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Conference held in Beijing in that year. The paper generated wide interest and this led to his 
subsequent research described below. 

He is also currently a Non-executive Director of the UK Health and Safety Executive. The 
regulatory body. The research underpinning the proposed paper is not associated with this 
role. 

 

Babette Fahlbruch, Germany 

Dr. phil. Babette Fahlbruch, is a work and organizational 
psychologist (diploma 1994, PhD on event analysis methods 
1999). Since 1994 she worked in research and application of 
safety issues at Berlin University of Technology: risk and event 
(accident) analysis, evaluation of operator’s performance, 
evaluation of safety management systems, human factors in 
non-destructive testing in NPPs, organizational learning and 
knowledge management, safety culture, development, 
conduction and evaluation of human factors training in the 
nuclear industry.  

Since 2006 she is continuing her work at TÜV NORD Group, an 
international operating technical service provider. Since 2012 
she is project manager MTO (Man-Technology-Organization) in 
the department of process industry of TÜV NORD Systems. She 
is member of the expert group “Emergency planning” of the 

Commission for plant safety (KAS), the expert group Man-Machine of VdTÜV and the core 
group of the international study group “New Technologies and Work – NeTWork. 

Definition of systemic approach to safety: System safety is the quality of a system that allows 
the system to function without major breakdowns, under predetermined conditions with an 
acceptable minimum of accidental loss and unintended harm to the organization and its 
environment. Therefore it is necessary to learn from operations experience. The socio-
technical model of event causation states that five subsystems and their interaction 
contribute to safety and in the negative way to events. The five subsystems are individual, 
team, organization, extra-organizational environment and technology. Systemic approaches 
to safety have to consider these subsystems and their interaction as well as cultural aspects.  
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Suzanne Dolecki, Canada 

Suzanne has degrees in Physical and Health Sciences, Biology and 
Education, with a focus on biomechanics, physiology, exercise 
physiology, psychology, and cognitive development.  She has 
completed additional course work in advanced nuclear theory, 
human factors, CANDU technology, and leadership.  

Suzanne has been with the Canadian Nuclear Safety Commission 
(CNSC) for the past 13 years, 12 of those as a Human and 
Organizational Factors Specialist. Prior to that, she worked for 
Atomic Energy of Canada as an Organizational Development and 
Training Specialist.   

Personal experience and knowledge related to the meeting topic: Suzanne has had numerous 
opportunities to be involved in an integrated approach to safety at the CNSC.  For the past 5 
years, she has been a team leader for a multi-disciplinary project on the analysis and 
validation of minimum staff complement for nuclear power plants. Suzanne presented a 
paper on this topic at the Canadian Nuclear Society conference in 2011.  Suzanne is the CNSC 
representative on the NEA’s Working Group on Human and Organizational Factors (WGHOF) 
and has served as Vice Chair for the past 2 years.  Suzanne was the project lead for a WGHOF 
activity called Identifying and Overcoming the Barriers to the Effective Treatment of Human 
and Organizational Factors in Root Cause Analysis.  This included a survey and a workshop 
for invited experts.  The proceedings have been published on the NEA website. Suzanne has 
presented the results of this work at the 2011 Corrective Action Program Owner’s Group 
(CAPOG) conference in Toronto.   

Suzanne has been a team member on various integrated inspections such as the 
organization and management, problem identification and resolution, and human factors 
integration in the engineering change control process. She has also represented her 
directorate at the CNSC on a number of corporate initiatives such the integration of human 
and organizational factors in the safety and control area framework.    

Suzanne’s personal view of a systemic approach to safety has been influenced by her work 
experience.  If HOF causes are present in 60 – 80 % of events, then the interaction of the 
individual, equipment/ technology, and the organization must be considered in system 
design in order to create a safe work environment.  These elements interact to create the 
conditions in which work is carried out.  When events occur, all of these factors must be 
considered as potential causes. Careful consideration of the individual, the equipment and 
technology used and the organization and broader environment and how these factors 
interact and affect one another is essential in system design and in event analysis.     

 
 



Introduction to Presenters 
 

 

Technical Meeting on the Interaction between Individuals, Technology and 
Organization – A Systemic Approach to Safety in Practice 

17 

Cecilia Wahlund, Sweden 

Master degree in Cognitive Science, Linköping 
University 

Analyst and Human and Organisational Factors 
Specialist at the Swedish Radiation Safety 
Authority since 2009.  

I’ve been working with supervision within the 
MTO-area for five years. I have experience from 
different types of organisations since I’ve worked 
with many different licensees (NPPs, 
decommissioning and nuclear waste management, 
medical care etc.).  

Definition of systemic approach to safety: My 
definition of systemic approach to safety is to look 
at the whole picture; humans, technology and 
organisation, and identify interactions (or the lack 
of interaction) between them that may cause 
unwanted deviation. It’s also important to 

understand where and why interaction between them are needed so that you can provide 
necessary conditions.   

 

Dina Notte, France 

Dina has worked for 30 years in the design of computerised control 
rooms and HSI in complex industrial processes under high risks like 
nuclear power plant, petrochemical sites, railways traffic controls, 
steel industry and telemedicine. She has a position of HF Expert in 
AREVA NP since 2009. She is member of HFES Society and has been 
general secretary of the French Ergonomic Society during six years. 
She is Certified European Ergonomist since 1995. She is invited 
professor in several universities in France and Belgium. 

Personal experience and knowledge related to the meeting topic: 
ITO systemic approach is at the center of ergonomist education 
from many years and is fundamental in the Masters’ program of 

French Universities. As a consultant, I have remarked that the main important issue when 
starting a mission is to clarify customers’ demand which is most of the time rather focused 
on one problem and one possible solution. Enlarging the subject is always difficult as clients 
do not understand the global approach ergonomist are seeking for. At the end of a mission it 
is not unusual that subject and findings are quite outside the original demand. One very nice 
example concerns a feasibility study on robotic surgery. The aim of this study was originally 
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focused on the usability of a new laparoscopic telemedicine device used by surgeons: the 
robot. The learning curve based on surgeons’ operating time execution turned to be pretty 
fast (4 surgeries) and technical problems where negligible and solved easily. Human Factors 
systemic approach although disclosed other interesting issues: a) the learning curve of the 
overall operating team was much important (up to 46 surgeries and 120 working hours) 
because of the time needed by the team for reorganization around the new devices and the 
establishment of a routine; b) The surgeon submerged in the consol of the robot was 
isolated in the operating theatre from team‘s collective work and communications. So 
designer had to add microphones on the robot in order to allow surgeon to keep contact 
with the team.  

Definition of systemic approach to safety: The Scope of ITO is focused on the integration 
between five elements often critical for the design of complex socio-technical systems:  

 

 

 

 

 

 

 

 

 People: The characteristics, capabilities, expectations, limitations, experiences and 
needs of the people who will operate, maintain, support and use the facilities. 

 Work: The nature of the work involved in operating, maintaining and supporting the 
facility. 

 Work Organization: How the people are organized, in terms of, for example, team 
structures, responsibilities, working hours and shift schedules 

 Equipment: The equipment and technology used, including the way equipment is laid 
out, and the elements that people need to interact with, both physically and mentally. 

 Environment: The work environment in which people are expected to work, including 
the climate, lighting, noise, vibration and exposure to other health hazards. 

The systemic approach should be followed carefully in the design of NPP because Human 
Factors and ergonomics are transversal disciplines. During design acute attention should be 
driven to the entire socio-technical system: once design decisions are taken upon only one 
or two HF criteria, its have immediately an impact on the overall working conditions of the 
operating team. For instance adding one monitor on the operator’s workstation can have a 
huge impact on the overall design of the control room. Size of workstation will increase, 
taking more space in the control room which could lead to review the overall lay out and 
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space management impairing human-human communication or circulation. Operator could 
be obliged to increase their visual supervision area with additional discomfort. Lighting could 
be impacted as well.  

Most of the time design decisions to assess human performance are taken according only to 
one point of view depending to the design context and life cycle step. This tendency to 
keyhole effect is masking the drawbacks of the design decisions which are most of the time 
numerous and critical for the overall socio-technical system efficiency.  

 

Christer Axelsson, Sweden 

Christer has an Engineering background in Electronics, 
Instrumentation & Control.  

Christer has worked in the nuclear field for more than 30 years 
including; Maintenance, Nuclear Oversight, QC/QA, Audits, Event 
analysis (HPES/MTO/FRAM), Safety Culture, Decision-Making, 
Training, and Human Performance. He has been conducted several 
national and international Nuclear Safety Assessments (Audits, 
Peer Reviews). Christer has been the chairman of the Human 
Performance & Safety Culture Network (HUSC) in the Nordic 
Nuclear industry for the recent two years.  

Christer has collected data from numerous field observations on 
safety practices in the interrelation to a systemic view as e.g. ITO/MTO. He has followed 
recent research within Resilience Engineering (RE) and conducted Nordic research studies in 
trade-offs’ (ETTO), Human Performance (HUMAX) and Resilience Engineering (MoREMO), 
the latter two available at www.nks.org.  

Definition of systemic approach to safety: Christer is questioning the foremost and 
traditional models for Safety Management, models with a strong and single-sided belief on 
deterministic approaches, the assumption that everything can be predefined and regulated, 
and where adaptions are viewed as violations subject for correction. Instead, according to 
modern safety research, adaptations are vital to cope with the natural performance 
variability that is inherent in complex socio-technical systems, in order to fulfil the task at 
hand. Also, adaptations are needed to handle unexpected events, which are bound to occur 
in complex and tightly coupled systems (see Perrow; NAT). Christer’s viewpoints is founded 
upon a synthesis of personal observations, reflections and ideas, and modern research 
principally within Resilience Engineering (see Hollnagel, Woods, et al; RE), Functional 
Resonance (see Hollnagel; FRAM) and Organizational Core Task (see Oedewald & Reiman; 
OCT). Future models do need to incorporate both uncertainty, performance variability, and 
adaptation, to be prepared on the unexpected. 

 

 

http://www.nks.org/
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Ann Britt Skjerve, Norway  
 

Ann Britt holds a MA (psychology) and a Ph.D. (psychology from 
the University of Copenhagen. She has been employed at the 
Institute for energy Technology since 1997, currently as Principal 
Scientist and as Deputy Division Manager in the department for 
Industrial Psychology.   

Ann Britt works from a systems-oriented perspective within the 
field of Human factors in high-risk industries, focusing on how to 
promote safe and efficient operation of high-risk industrial 
processes. Her main industrial domains are the nuclear and the 
petroleum industries. Ann Britt is proficient in data collection 

using interviews, questionnaire surveys, field observations, and laboratory studies, as well as 
in data analysis using quantitative and qualitative methods. Her special areas of interests 
include teamwork in co-located and distributed teams, training and coaching, the impact of 
automatic systems on human performance, and usability assessment. 

 

Daniel Tasset, France 

Daniel TASSET has over 30 years experience in Ergonomics and 
Human Factors engineering, in different areas such as military 
systems, aeronautics, and since 1995 in nuclear safety. 

He holds a Master of Ergonomics from Paris 5 University and a 
Master of Management from Paris 1 university.  

Daniel has worked in IRSN from 1995 to 2004 for safety 
assessment of projects of new reactors in France such as N4 
plants and EPR. In 2004, he joined the French Safety Authority, 
ASN, for developing human factors in the regulation and control 
activities of ASN. 

Back to IRSN in 2011, he is now deputy head of the department of organisational and human 
factors in risk management. 

Daniel is also chairman of the CSNI Working Group on Human and Organisational Factors in 
the Nuclear Energy Agency of the OECD. He is a member of the Halden project committee 
program. And he has been involved in actions with IAEA on safety culture.  

Definition of systemic approach to safety: A systemic approach to safety is an approach 
which consider the working situation as an integrated whole, including  technical, human 
and organizational elements and the interactions between them, in a dynamic perspective. 
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Mari Nykänen, Finland 
 

M.Sc.in chemical engineering. I have been working for the 
Finnish Radiation and Nuclear Safety Authority (STUK) since 2008 
as an inspector at the department for Nuclear Reactor 
Regulation. Before joining STUK I have worked as a Competence 
Development Manager at Keskuslaboratorio Ltd. (KCL) (2004-
2008), as an HR Development Manager at Empower Ltd. (2000-
2003) and in several expert and management positions related 
to product and process development at Neste Ltd (1989-2000). 
 
Currently my responsibility is the oversight of Human and 
Organizational Factors at operating NPP´s in Finland. Also, I 
participate in developing tools for oversight e.g. safety culture in 

inspections.  
 
Definition of systemic approach to safety: For me personally the systemic approach for 
safety means trying to bear in mind that we cannot control the (nuclear) world but it helps if 
we understand human nature better. 
 
 
Jan Blomgren, Sweden  

 
Jan Blomgren is CEO and founder of INBEx (Institute of Nuclear 
Business Excellence), providing independent nuclear executive 
advice and business leadership training globally. The INBEx team 
comprises over 20 former CEOs, Director Generals and similar. 
He is the  leading expert in Europe on the full breadth of nuclear 
education. He was the youngest professor ever in Sweden in 
nuclear physics, holding the chair in applied nuclear physics at 
Uppsala University. When plans to build new nuclear power in 
Sweden were initiated, he was recruited to Vattenfall, 
the largest utility in Northern Europe and one of the largest 
nuclear power operators. At Vattenfall, he was responsible for 
planning the competence development needed for nuclear new-
build, as well as coordinating training for nuclear power plant 

personnel. In addition, he was Director of the Swedish Nuclear Technology Centre, which is 
the coordination organization for nuclear research and education involving universities, 
industry and the regulator. He was deeply involved in the creation of ENEN, the European 
Nuclear Education Network, in which essentially all European universities in nuclear 
engineering collaborate. Moreover, he has recently established a large collaboration with 
France on research and education. Finally, he is the father of several industry-sponsored 
university programs, as well as having started a number of nuclear business training 
programs in industry. Jan Blomgren is alone in Europe to have upheld high-ranked positions 
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both at university and nuclear industry. He is frequently invited speaker at conferences, and 
was recently invited as expert advisor to the French Senate.  
 
Definition of systemic approach to safety: To me, ITO is a systemic approach to understand 
the intricate interplay between individuals, technology and organization in a complex and 
continuously changing environment. My interest in this meeting stems primarily from how 
to take advantage of ITO in executive leadership in the nuclear sector. 
 
 

Luigi Macchi, Italy      

Luigi is Human and Organizational Factors senior consultant at 
Dédale S.A.S (France). He holds a master degree in Psychology 
from the Università degli Studi di Torino (Italy) and a PhD degree 
on "Science and engineering of risk activities" from Mines-
ParisTech (France). His doctoral thesis focused on the 
development of a resilience engineering based safety assessment 
methodology for Air Traffic Management. From 2010 to 2013 he 
worked for the Organizational psychology team at VTT - The 
Technical Research Centre of Finland (Finland) as 
Researcher/Senior Researcher. From 2003 to 2006, he worked for 
the Human Factors sector of the Joint Research Centre of the 
European Commission. Throughout his career he has been 

dealing with Human and Organizational Factors, safety culture, and resilience engineering in 
multiple industrial domains including nuclear power, air traffic management, and health 
care. He has been part of the Human and Organizational Factors international experts’ team 
which contributed to the IAEA analysis for the preparation of report on the Fukushima 
Daichii accident (to be published in 2015).  

Definition of systemic approach to safety: A systemic approach to safety implies considering 
and understanding the dynamic dependencies between human, technical and organizational 
factors comprising a socio-technical system, as well as the interactions and dependencies 
between organizations within the larger system that this particular system is a part of.  
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Fernand Mallants, Belgium 

Work experience: 
2011  Upgrade ISO 9001 activities to BR2 Integrated 

Management System 
2010  Job extension with training and knowledge  
  management 
2009  Commercial activities BR2: ISO 9001 (version 2008) 
2005 … Several experts missions IAEA (IMS and Knowledge  
  Mangement) 
2003  Start of  total management system for BR2 (based on 
  GS-R-3 IAEA) 
2001  Commercial activities BR2: ISO 9001 (version 2000) 
2000  BR2 Technical Secretariat + Industrial safety + QA-

coordinator/auditor 
1999  Preparing INSARR–mission at BR2 
1996-98 Refurbisment BR2, SAR 
1993  BR2-responsible Technical Secretariat + Industrial safety  
1991  SCK-CEN, Reactor  BR2- responsible Technical Secretariat 
1990-1991 DEMICO, Demilitarization company (dismantling of production plant) 
1975-1990 PRB, Production of explosives (production manager/ safety /automation ) 
 
Education: 
1992-94  Post-Academic formation, Safety adviser ( University Antwerp) 
1974-75 Military service, 20Cie TTR, Sergeant-major  
1971-73 Automation engineer (Polytechnic College) 
1967-71  Electronic technician (Technical school) 

Definition of systemic approach to safety:  
Safety is a day to day practice 
Safety is everyone's business (eyes and ears open) 
Safety is doing the right thing when no one is looking 
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Gudela Grote, Switzerland 

Gudela Grote is Professor of Work and Organizational Psychology 
at the Department of Management, Technology, and Economics. 
She received her PhD in Industrial/Organizational Psychology from 
the Georgia Institute of Technology. 

A special interest in her research are the increasing flexibility and 
virtuality of work and their consequences for the individual and 
organizational management of uncertainty. She has published 
widely on topics in organizational behavior, human factors, 
human resource management, and safety management. Prof. 
Grote is associate editor of the journal Safety Science and 
president of the European Association of Work and Organizational 

Psychology. 

 

Helen Rycraft, Senior Safety Officer, IAEA 

Helen has degrees in engineering, psychology and an MBA and has 
worked in the area of Human Performance and Organisational 
Factors in the Nuclear Industry since the 1980s, using and 
developing assessment and improvement methods for different 
types of facilities. She has worked with the International Atomic 
Energy Agency (IAEA) for a number of years developing Safety 
Culture assessment and intervention methods to improve 
Organisations in their approach to safety within their business. She 
has carried out investigations into major events with a focus on 
leadership behaviours and decision making, and organisational 
factors that led to the accidents. Her experience ranges from 
quantitative and qualitative analysis of human reliability within 

tasks and management systems both in normal and emergency conditions, through to 
assessment of equipment and system interfaces. She has worked for the Director teams of 
international Nuclear Organisations and her duties included advice on strategic programmes 
for maintaining EHS standards in commercial environment, Leadership development, good 
practice sharing and knowledge management. She worked for the UK Magnox Ltd corporate 
EHSS&Q department where she was the Head of Profession for Organisational learning and 
Human Factors and acted as the ‘Intelligent Customer’ for the company in matters 
associated with contractor services.  She recently joined IAEA in May as Senior Safety Officer 
working in OSS.  

Definition of systemic approach to safety: My own personal view of Systemic safety is how 
an Organisation balances the management of their hazards and risks by the development of 
mutually supportive ITO systems within the Organisation. It is how an Organisation 
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intelligently uses those system interdependencies to strengthen and reduce weaknesses in 
the delivery of safe business practice.  
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Attached is a template for you to record concepts or methods or ideas as you attend the 
different presentations and working sessions.  

Your record should help you participate in the Friday “Way Forward” session. 

You won’t be asked to hand them in, it is your personal record.  
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Name ___________________________ 

Tuesday 10th June 2014 

Opening Remarks 
Jim Lyons, Director 
NSNI, IAEA 

 
 
 
 

Introduction and Overview of 
the Meeting 

Monica Haage, IAEA 
Chairpersons 

 
 
 
 

History of Systemic Approach to 
Safety  

Pia Oedewald, Finland 

 
 
 
 

Lunch Break   

 IAEAs Approach to Systemic 
Approach to Safety  

Pierre Gest, IAEA 
Monica Haage, IAEA 

 
 
 
 

  Systemic Approach in Practice  
Germaine Watts, 
Canada  

 
 
 
 

Systemic Approach to Safety: 
Human and Organisational 
Factors Research Areas at 
EDF/R&D 

Geneviève Filippi, 
France 

 

 A New Systems-Theoretic 
Approach to Safety 

John Thomas, USA 

 
 
 
 

Aviation and other risk sensitive 
industries’ approaches to 
Systemic Approach to Safety 

Nick McDonald, Ireland 

 
 
 
 

Reflection & Log-out Chairpersons 

 
 
 
 

 

Notes  
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 Name ___________________________ 

Wednesday 11th June 2014 

Log-in Chairpersons  

Bridging Gaps - How Safety 
is Made and Broken in 
Complex Systems 

Richard Cook, Sweden 

 
 
 
 

Interaction of Individuals, 
Technology and 
Organization – A 
Regulatory View 

Heinz Peter Berg, Germany 

 

Systemic Analysis of 
Fukushima – The 
Methodology  

Birgitte Skarbø, IAEA 

 
 
 
 

Improving Resilience to 
Major Events – A Systemic 
Approach to Organizational 
and Cultural Precursors 

Dick Taylor, UK 

 
 
 
 

Lunch Break  

SOL revised: a systemic 
and holistic approach to 
event investigation 

Babette Fahlbruch, 
Germany 

 
 
 
 

Integration of Human and 
Organizational Factors at 
the CNSC 

Suzanne Dolecki, Canada 
 

ITO at the Swedish 
Radiation Safety Authority 
– how we are organized 
and why 

Cecilia Wahlund, Sweden 

 
 
 
 
 

The Individual, 
Technology, Organization 
(ITO) approach to consider 
the Fukushima accident 
mitigation in the design of 
NPP 

Dina Notte, France 

 
 
 
 
 

Break-out Session All  

Reflection & Log-out Chairpersons  

 
 
 
 

 

Notes  
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Name ___________________________ 

Thursday 12th June 2014 

Log-in Chairpersons 
 
 
 

 ARPANSA’s assessment 
process for Holistic 
(Systemic) Safety 

 John Ward, Australia 

 
 
 
 

Is the Traditional Approach 
for Safety Management in 
the Nuclear Industry 
Enough? – Retrospect and 
Prospects 

Christer Axelsson, Sweden 
Ann Britt Skjerve, Norway 

 

 Systemic view on safety as 
a safety culture factor 

Pia Odewald, Finland 

 
 
 
 

IRSN experience on 
evaluating MTO issues in 
the assessment of French 
nuclear installations 

Daniel Tasset, France 

 
 
 
 

Lunch Break  

The Human and 
Organizational Part of 
Nuclear Safety 

Monica Haage, IAEA 

 
 
 
 

Safety Culture Oversight – 
Finnish Approach 

Mari Nykanen, Finland   

 
 
 
 

The MTO Safety 
Perspective and Selected 
Research Activities at the 
Halden Reactor Project 

Ann Britt Skjerve, Norway 

 
 
 
 

 MTO Meets Business – 
Training of Executive 

Jan Blomgren, Sweden 

 
 
 
 

 FRAM- proactive systemic 
assessment 

Luigi Macchi, France 

 
 
 
 

Safety in Practice: Lessons 
Learned – Safety 
Performance Indicators  

Fernand Mallants 

 
 
 
 

Reflection & Log-out Chairpersons 
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Name ___________________________ 

Friday 13th June 2012 

Log-in Chairpersons  

How the safety science 
work can contribute to 
safer nuclear power 
generation 

Gudela Grote, Switzerland 

 
 
 
 

Panel Dialogue      Expert Panel 

 
 
 
 

The Way Forward  Helen Rycraft, IAEA 

 
 
 
 

What have We Learned? Chairpersons 

 
 
 
 

Recommendations to IAEA 
for Future Activities in the 
Area 

All 

 
 
 
 

Closing Remarks & Log-out 
Chairpersons 
Monica Haage, IAEA 

 
 
 
 
 
 

 

Notes  

 


