
Safety culture and organizational learning 
Manor-project

Learning from operating experience?

Pia Oedewald & Teemu Reiman
SAFIR2010 Interim seminar 12.3.2009



2

Operating experience and organizational learning

• The Finnish power companies are required to utilize information concerning 
operational experience ifor improving safety.

“One.. prerequisite for… safe operation of the plant is that lessons are learned from 
operating experience at own and other plants. Operational experience feedback is 
utilized by identifying and removing any causes of failures, deficiencies and deviations 
and by emphasizing the importance of proven procedures.” (YVL 1.11) 

• The operating experience process is often considered as a crucial tool for 
organizational learning 

• Operating experience practices are also seen as key elements of safety culture
“ safety is learning driven” (one of the IAEA’s dimensions for a good safety culture) 

Do the power plant organizations learn something by carrying out the 
operating experience practices?

What should they learn?
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Operating experience practices in the Finnish nuclear industry

Both power companies have described a process for:
• gathering information concerning internal and external events
• selecting the cases that have safety significance or other learning opportunities for 

further analysis
• reporting specified events to the regulator
• and defining corrective actions

Multiple and overlapping information systems where disturbances, faults, quality 
deviations, occupational safety concerns etc. can be reported

Only a fraction of the reported cases receive a thorough analysis
⇒TVO carries out < 20 event analysis, 1 root cause analysis, 8 special reports a year
⇒Loviisa < 70 event analysis, 1 root cause analysis every second year, 2-4 special 

reports
Both companies have 1 person full time involved with the operating experience work. 

The line organization and human factors specialist (TVO) are utilized in the 
analysis

Both companies have taken steps for identifying how the human and organizational 
factors contributed the internal events
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Organizational learning is…

• Information processing in the organization …
• .. which leads to changes…

• …in the “mental models”…
• …in the number possibilities for action...
• …in the interpretations concerning the relationships between phenomena …

• … which in turn manifest as shared actionable knowledge
• …and is reflected in organizational routines and practices 

• Organizational learning takes place all the time and it is not necessarily positive  
• Organizations do not necessarily learn from all their experiences (a problem is 

fixed routinely,  individuals do not share information with others…) 
• Learning is not random, the culture of the organization directs peoples’ attention, 

some issues receive much attention, others may be disregarded 
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The purpose of operating experience activity?

• Modern system safety theories:

To promote learning on how the entire organization (the technology, 
processes and the personnel) work and how safety could be managed 
and improved 
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The purpose of operating experience activity?

• To promote learning on how the entire organization (the technology, processes 
and the personnel) work and how safety could be managed and improved 

Governing
variables

Action 
strategy

Consequenses uninteded
result

intended result

Single-loop learning, corrective actions are targeted to 
immediate actions

Double-loop learning, corrective actions are
targeted to the governing variables

Argyris’ model of organizational learning
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Safety? Can it be managed? Can it be learned?

• An organization can be safe when it is willing to and capable 
of identifying, anticipating and controlling the risks of the 
activities it carries out.

• Most of this identifying, anticipating and controlling of risks 
is done “routinely” and subconsciously in connection with 
daily work 

• Organizational structures, practices and social processes 
create the willingness and capability of the individual 
workers to participate in the identification, anticipation and 
control of risks 

• Safety can be managed through understanding and 
managing organizational practices and social 
processes

• Woods & Cook (2006): “Progress on safety 
depends on providing the workers and the 
management with information about changing 
vulnerabilities …”



The power companies should learn
the specific characteristics and the dynamics of their plant 

and 
the specific characteristics and dynamics of the social 
organization; the way organizational solutions affect 

worker and plant performance
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Organizations should learn from…(Reiman, T. & Oedewald, P. 2009)

Management system
- Safety policy and safety management plan
- Responsibilities and organizational 
structure defined
- Job requirements
- Standards and expectations

Learning practices
- Reporting and investigation of near-misses
- Safety culture monitoring
- Increasing understanding of organizational 
vulnerabilities
- Reflecting on strengths and weaknesses
- Post-job briefings
- Operating experience Cooperation and 

communication
- Creating patterns of communication 
and coordination 
- Identifying the bottlenecks of 
communication
- time out –sessions, pre job briefings 
and feedback
- Communication tools (three way etc)

Supervisory activity
- Management of daily work, 
resources and routines
- Feedback on and promoting of 
safety conscious behavior
- Intervening in problem situations 
or unsafe behavior

Competence management and training
- Selection and recruitment
- Monitoring of training and competence needs / gaps
- Providing refresher courses on selected topics
- Training of skills, attitudes and knowledge concerning e.g. 
hazards, safety, event investigations
-Development plans for work related skills of the personnel

Resource management
-Evaluation of the workforce size 
and minimum staffing
- Planning for special situations
- Availability of tools and PPE
- All functions (i.e. maintenance, 
HR) have sufficient resources

Change management
- Proactive evaluation of risks
- Reflection on the safety margins
- Controlling the local optimizing of 
practices

Management actions
- Investment decisions
- Management walk-arounds
- Resource allocation 
- Promotion of safety values

Safety communication
-Communicating the significance of 
nuclear safety to personnel, 
shareholders, owners, contractors
-Communicating on hazards, near-
misses and events

Procedure management
- Instructions for tasks
- Rules of conduct and safety rules
- Updating of rules
- Monitoring the gap between official 
rules and actual practice

Safety 
culture

Realistic sense of 
control

Systemic conception 
of safety

Sense of personal 
responsibility

Understanding of core 
task and hazards

Safety motivation

Management of 
subcontractors
-Safety evaluation and auditing
-Communication practices 
between in-house staff and 
contractors
- Joint inter-organizational 
learning 

Mindfulness

Risk management
- Hazard identification, risk 
assessments, PRA
- Independent safety reviews, 
quality assurance
- Management of safety barriers
- Radiation protection, PPE 
- Pre-job briefing, STAR
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Evaluation of the common challenges in the Finnish OE practices

• Some important types of organizational events are not covered by the OE activities, 
e.g. events that do not involve technical deviations but are personnel related

• The analysis and corrective action process is not methodical
• Workplace culture has an influence on the selection of the cases, analysis 

process and the corrective actions
• Possibility of blindness for some safety challenges 

• OE practices are only partially learning driven
• Reporting requirements set by the regulator have framed the processes 
• The analysis usually aim at identifying vulnerable technical solutions and 

preventable faults => it promotes single loop learning which does not yield to the 
level of organizational processes 

• Difficulty of coming up with corrective actions for tackling problems with individual 
worker performance due to a mechanistic view on human performance 

• Corrective actions could be targeted to a wider range of organizational practices 
and processes => worker performance is influenced by all the safety culture 
dimensions 



11

Manor-project 2009-2010

• Case studies in Finland and Sweden where the model of safety culture is 
utilized in organizational development 

• Also a branch level safety culture evaluation is carried out
• Continuation on operating experience field: 

Aim is to promote learning from system safety, not only prevent 
technical problems from recurring

Guidance on :
• the event analysis process; how to identify if the understanding 

of risks and safety is insufficient or safety motivation or 
responsibility is weak

• how to identify which organizational processes need 
improvements

• how to decide the right organizational level for tackling the 
lessons learned and the corrective actions

• how to ensure that the understanding gained in the OE process 
is shared in the organization
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More information

• Reiman, T. & Oedewald, P. (2009). Safety culture and organizational 
learning. In: Puska, E.K. & Suolanen, V. (eds.), SAFIR2010 The Finnish 
Research Programme on Nuclear Power Plant Safety 2007-2010. Interim 
report. VTT Research Notes 2466. VTT: Espoo.

• Reiman, T., Pietikäinen, E. & Oedewald, P. (2008). Turvallisuuskulttuuri. 
Teoria ja arviointi. VTT Publications. 
http://www.vtt.fi/inf/pdf/publications/2008/P700.pdf.

• Reiman, T. & Oedewald, P. (2008). Turvallisuuskriittiset organisaatiot. 
Onnettomuudet, kulttuuri ja johtaminen. Helsinki: Edita. 

• Oedewald, P. & Reiman. T. (2007). Special characteristics of safety critical 
organizations. Work psychological perspective. VTT Publications 633. 
Espoo: VTT. http://www.vtt.fi/inf/pdf/publications/2007/P633.pdf
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