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ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT
The OECD is a unique forum where the governments of 30 democracies work together to address the economic,
social and environmental challenges of globalisation. The OECD is also at the forefront of efforts to understand and to help
governments respond to new developments and concerns, such as corporate governance, the information economy and the
challenges of an ageing population. The Organisation provides a setting where governments can compare policy experiences,
seek answers to common problems, identify good practice and work to co-ordinate domestic and international policies.
The OECD member countries are: Australia, Austria, Belgium, Canada, the Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Korea, Luxembourg, Mexico, the Netherlands, New
Zealand, Norway, Poland, Portugal, the Slovak Republic, Spain, Sweden, Switzerland, Turkey, the United Kingdom and the
United States. The Commission of the European Communities takes part in the work of the OECD.
OECD Publishing disseminates widely the results of the Organisation’s statistics gathering and research on economic,
social and environmental issues, as well as the conventions, guidelines and standards agreed by its members.
***
This work is published on the responsibility of the Secretary-General of the OECD. The opinions expressed and
arguments employed herein do not necessarily reflect the official views of the Organisation or of the governments of its
member countries.

NUCLEAR ENERGY AGENCY
The OECD Nuclear Energy Agency (NEA) was established on 1st February 1958 under the name of the OEEC
European Nuclear Energy Agency. It received its present designation on 20th April 1972, when Japan became its first
non-European full member. NEA membership today consists of 28 OECD member countries: Australia, Austria, Belgium,
Canada, the Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan,
Luxembourg, Mexico, the Netherlands, Norway, Portugal, Republic of Korea, the Slovak Republic, Spain, Sweden,
Switzerland, Turkey, the United Kingdom and the United States. The Commission of the European Communities also takes
part in the work of the Agency.
The mission of the NEA is:
−
−

to assist its member countries in maintaining and further developing, through international co-operation, the
scientific, technological and legal bases required for a safe, environmentally friendly and economical use of
nuclear energy for peaceful purposes, as well as
to provide authoritative assessments and to forge common understandings on key issues, as input to government
decisions on nuclear energy policy and to broader OECD policy analyses in areas such as energy and sustainable
development.

Specific areas of competence of the NEA include safety and regulation of nuclear activities, radioactive waste
management, radiological protection, nuclear science, economic and technical analyses of the nuclear fuel cycle, nuclear law
and liability, and public information. The NEA Data Bank provides nuclear data and computer program services for
participating countries.
In these and related tasks, the NEA works in close collaboration with the International Atomic Energy Agency in
Vienna, with which it has a Co-operation Agreement, as well as with other international organisations in the nuclear field.
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75006 Paris, France, fax (+33-1) 46 34 67 19, (contact@cfcopies.com) or (for US only) to Copyright Clearance Center
(CCC), 222 Rosewood Drive Danvers, MA 01923, USA, fax +1 978 646 8600, info@copyright.com.
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COMMITTEE ON THE SAFETY OF NUCLEAR INSTALLATIONS

The NEA Committee on the Safety of Nuclear Installations (CSNI) is an international committee made
of senior scientists and engineers, with broad responsibilities for safety technology and research
programmes, and representatives from regulatory authorities. It was set up in 1973 to develop and coordinate the activities of the NEA concerning the technical aspects of the design, construction and
operation of nuclear installations insofar as they affect the safety of such installations.
The committee’s purpose is to foster international co-operation in nuclear safety amongst the OECD
member countries. The CSNI’s main tasks are to exchange technical information and to promote
collaboration between research, development, engineering and regulatory organisations; to review
operating experience and the state of knowledge on selected topics of nuclear safety technology and
safety assessment; to initiate and conduct programmes to overcome discrepancies, develop
improvements and research consensus on technical issues; to promote the co-ordination of work that
serve maintaining competence in the nuclear safety matters, including the establishment of joint
undertakings.
The committee shall focus primarily on existing power reactors and other nuclear installations; it shall
also consider the safety implications of scientific and technical developments of new reactor designs.
In implementing its programme, the CSNI establishes co-operate mechanisms with NEA’s Committee
on Nuclear Regulatory Activities (CNRA) responsible for the programme of the Agency concerning
the regulation, licensing and inspection of nuclear installations with regard to safety. It also
co-operates with NEA’s Committee on Radiation Protection and Public Health (CRPPH), NEA’s
Radioactive Waste Management Committee (RWMC) and the NEA’s Nuclear Science Committee
(NSC) on matters of common interest.
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EXECUTIVE SUMMARY

Weaknesses in safety culture have contributed to a number of high profile events in the nuclear and
other high hazard sectors. The nuclear industry also faces challenges such as deregulation,
outsourcing, phase-out, upgrading and new builds which, if not properly planned and implemented,
have the potential to make a negative impact on safety culture. These factors have fostered an
increasing awareness of the need for licensees to develop a strong safety culture to support successful
and sustainable nuclear safety performance.
Regulatory bodies are taking a growing interest in this issue, and several are actively working to
develop and implement approaches to maintaining oversight of licensee safety culture. However,
these approaches are not yet well-established, and it was considered prudent to share experiences and
developing methodologies in order to disseminate good practices and avoid potential pitfalls. An
NEA/CSNI/IAEA workshop was therefore held in Chester, UK, in May 2007 in order to explore and
discuss the approaches that different regulatory bodies are taking to maintain oversight of licensee
safety culture. It was organised by the UK Nuclear Installations Inspectorate on behalf of the CSNI’s
Working Group on Human & Organisational Factors. This report sets out the findings of the Chester
workshop.
The workshop was attended by 50 representatives of nuclear regulatory bodies in 20 countries plus
IAEA, WANO, EU and NEA. It included both specialists in safety culture and site/resident
inspectors, whose attendance was facilitated by the CNRA’s Working Group on Inspection Practices.
The workshop comprised structured discussion sessions, in which a set of issues were explored by
small discussion groups and then discussed in plenary, complemented by short presentations on
national regulatory positions.
The workshop revealed a broad consensus that nuclear regulators should have processes in place to
maintain oversight of licensee safety culture. The approaches to carrying out this activity were
discussed, and the strengths and weaknesses of different types of data gathering methodology were
identified. The competencies needed by the regulatory bodies were also considered, and there was
agreement that those involved in gathering or analyzing data may need to have an awareness of, and
training in, selected human and organisational factors skills. The workshop gave rise to a number of
examples of good practice and developing methodologies that nuclear regulators should consider.
The main conclusions arising from the workshop were as follows:
•

There was general agreement that regulators should look at attitudes, values, assumptions,
perceptions and behaviours in addition to systems and processes because they influence the
way in which formal systems are implemented. However, the difficulties inherent in such
assessments, and the potential pitfalls (e.g. bias) were highlighted.
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•

There was general acknowledgement that regulators can more easily gather data at the top two
levels of the Schein model (Artefacts and Espoused Values), but it is possible to probe
selected underlying assumptions through methods such as interviews.

•

The IAEA safety culture characteristics can be used as a starting point for evaluations and
evaluation criteria, but regulators need to “operationalise” these (i.e., set them in context,
develop data collection methods, etc).

•

Resident/site inspectors play a key role in gathering safety culture data. Regulatory strategy
should therefore reflect the need for inspector training, a structured data gathering and analysis
process (including roles, responsibilities and interfaces between different regulatory groups).
Sufficient resources also need to be allocated to support data collection and analysis.

•

Periodic focused safety culture inspections can help to raise the profile of safety culture within
the licensee and industry and provide detailed insights. The results of focused inspections
should be considered alongside other sources of information.

•

Some regulators are targeting interventions at the senior management level, acknowledging
the strong influence of leadership on safety culture. Understanding and engaging with senior
management can also provide effective regulatory leverage.

•

There was agreement that information should be collected as a continuing activity during
routine regulatory interactions. However, inspectors need to know what they are looking at
and what to do with the information.

•

The need for periodic gathering of safety culture information was also highlighted, some
proactive (e.g. site inspector observations, review of licensee self assessments), some reactive
(e.g. response to events and performance degradations)

•

There are benefits of incorporating safety culture reviews into new build and significant plant
modification programmes. This raises the issue of whose safety culture the regulator should
assess. In new build projects, the licensee is one of many organizations involved. The
international dimension, and supply chain issues presents additional complexities for
regulators. International groups should develop some guidance on safety culture for new build
projects.

•

A range of methods are available to assess licensee safety culture, both formal (e.g. surveys,
interviews) and informal (e.g. site inspector insights). Regulators can also gain insight into
licensee safety culture through review of licensee safety culture self assessments and, third
party assessments. The quality of licensee event analysis was viewed as a good source of
information.

•

Regulatory staff should be given training to enable them to carry out safety culture
interventions. This includes awareness of human and organizational factors (HOF), data
collection methods (interviews, focus groups, etc), root cause analysis, and data analysis. Case
studies can be an effective way of illustrating practical safety culture issues. Workshops e.g.
WGHOF/WGIP can help to foster a shared understanding across disciplines.

•

Regulators need to establish suitable internal regulatory processes and relationships to ensure
effective sharing and use of safety culture information.
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•

Current approaches to making a judgement on licensee safety culture are largely based on
expert judgement, using data from a variety of sources. IAEA is currently working on leading
indicators for safety culture. Licensee reaction to issues raised can also be indicative of safety
culture.

•

There was general consensus that numerical rating of safety culture has limited meaning,
especially a drive to a single number. Existing methods are not mature and there are risks that
licensee behaviour may become focused on achieving a better score, rather than a stronger
safety culture. Trending against a range of indicators may have more value.

•

Building safety culture data collection into existing regulatory activities requires: commitment
within the regulatory body, reflected in leadership, resources, and processes. There was
agreement that increased emphasis should be given to multi-disciplinary regulatory teams,
improved capture of safety culture during routine inspections and reinforcing safety culture
through interactions with licensee senior management.

•

There was general agreement that interaction with licensees on safety culture issues should be
not be fundamentally different to other regulatory areas. For example, the licensee should
follow the same process to respond to safety culture issues as they do for other areas.
However, regulators may place more emphasis on discussing, persuading and encouraging as
this is a developing area.

•

To retain effective oversight of licensee safety culture it was agreed that regulators should
provide an improved awareness of human and organizational factors/safety culture within the
regulatory body, learn from other industries to avoid insularity, better integrate safety culture
data collection into regulatory business, ensure long term follow up of issues and improve
regulatory documentation (e.g. expectations, processes). Regulators should also reflect on
how they influence the licensee, and use licensee events/major performance degradations as
learning opportunities for their own organizations.

The following high level Recommendations arose from the workshop discussions. They identify
issues that nuclear regulators might wish to consider when developing their strategic positions on
safety culture.
1. Consider establishing a clearly defined position concerning the approach to maintaining
oversight of licensee safety culture. This position needs to be communicated to stakeholders,
including licensees, other regulators and the public.
2. Note that different types of safety culture information may be gathered at different times
depending on the regulator’s established approach. The data may be gathered in a number of
different ways, using a range of different methods. The strengths and weaknesses of these
approaches should be considered when choosing a suitable data gathering method.
3. Note the strong consensus of the workshop that site/resident inspectors have a key role in
gathering safety culture information, and consider how best to integrate the capture of safety
culture data into the Inspectors’ routine activities.
4. Consider putting in place the processes and resources needed to implement oversight of
licensee safety culture. These processes need to be supported by training and competence
development of regulatory staff and others working on their behalf.
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5. Acknowledge the powerful influence of licensee Directors and senior managers on the safety
culture of their organisation. Regulatory interactions should seek to understand and influence
these individuals in order to bring maximum leverage to bear.
In addition, it was noted that, as a number of nuclear regulators are currently developing the
approaches that they take to maintaining oversight of licensee safety culture, CSNI/CNRA/IAEA
should consider putting in place arrangements to secure continued exchange of experience. It may
be appropriate to hold a further workshop in 2-3 years to share experience gained with these new
approaches.
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1. INTRODUCTION

Weaknesses in safety culture have contributed to a number of high profile events in the nuclear and
other high hazard sectors. The nuclear industry also faces challenges such as deregulation,
outsourcing, phase-out, upgrading and new builds which, if not properly planned and implemented,
have the potential to make a negative impact on safety culture. These factors have fostered an
increasing awareness of the need for licensees to develop a strong safety culture to support successful
and sustainable nuclear safety performance.
Regulatory bodies are taking a growing interest in this issue, and several are actively working to
develop and implement approaches to gather information about licensee safety culture. However,
these approaches are not yet well-established, and it was considered prudent to share experiences and
developing methodologies in order to disseminate good practices and avoid potential pitfalls.
A workshop was therefore held in Chester, UK, in May 2007 in order to explore and discuss the
approaches that different regulatory bodies are taking to maintain oversight of licensee safety culture.
This report sets out the findings of the Chester workshop.
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2. BACKGROUND

In 1999, a CNRA senior task group published “The Role of the Nuclear Regulator in Promoting and
Evaluating Safety Culture (ref 1)”. This was followed by another publication “Regulatory Response
Strategies for Safety Culture Problems” in 2000 (ref 2). Both these documents recognised that,
inasmuch as safety culture has the potential to impact upon nuclear safety, it is a legitimate area of
concern for regulatory bodies. An IAEA Technical Meeting on “The Role of Governments and
Regulators in Fostering a Strong Nuclear Safety Culture” in September 2003 (ref 3) reinforced these
observations and identified the need for guidance to regulators on how to monitor a licensee’s safety
culture and for work to develop criteria and indicators for safety culture evaluation.
The CSNI Special Experts’ Group on Human & Organisational Factors (which has now become the
CSNI Working Group on Human & Organisational Factors, WGHOF) State-of-the-Art Report on
Systematic Approaches to Safety Management, NEA/CSNI/R(2006)1 (ref 4) describes the relationship
between safety management and safety culture. That report recommended work to experience about
approaches to regulatory oversight of safety culture, and noted that “NEA and IAEA can provide
guidance to both regulators and licensees, providing good practices in the areas of safety management
and safety culture”. The need for technical guidance was further supported by a CNRA Working
Group on Inspection Practices (WGIP) workshop in May 2006 (ref 5) which also recognised the need
to involve human and organisational factors specialists in the design and implementation of inspection
oversight programmes.
CSNI/WGHOF therefore proposed a workshop to move this issue forward with a view to drawing out
the essential elements of the approaches being taken by different regulatory good practice and
identifying learning points. In order to secure a broad international consensus, and engage as many
relevant parties as possible, IAEA and CNRA/WGIP were consulted in the development of the
workshop proposal. Both were supportive of the workshop, and contributed significantly to it. IAEA
co-sponsored the workshop with CSNI.
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3. STRUCTURE OF WORKSHOP

The workshop was hosted by the UK Nuclear Installations Inspectorate in Chester, UK. It comprised
two broad elements:
•

Structured discussion sessions, in which a set of issues that had been identified by WGHOF in
an earlier survey were addressed by small discussion groups and then presented and further
discussed in plenary. Each session was introduced by a scene-setting presentation made in
plenary session. The outputs of the discussion sessions are presented in Appendix 8, and the
plenary presentations in Appendix 1.

•

Short presentations (5-10 minutes) on national regulatory positions, prepared against a
common template to aid comparison of approaches. These regulatory position statements are
presented in Appendix 4.

The overall workshop agenda is presented at Appendix 8.
3.1

Day One

The UK’s Chief Inspector of Nuclear Installations gave an opening address to set the context for the
workshop. The objectives and background to the workshop were explained by the Workshop Chair
and NEA. This was followed with a plenary paper by Kerstin Dahlgren-Persson of the IAEA entitled
“Why does safety culture matter?”
Regulatory position papers were presented by Switzerland, Spain and the Czech Republic. A standard
format was followed, covering the following points:
•

What are we doing and when do we do it?

•

How do we gather safety culture information?

•

How do we use it?

•

Lessons learned and future plans.

The remainder of the day was devoted to a plenary session focusing on the question “What are we
trying to look at and when should we do it?” Suzanne Jackson from the CNSC opened with a scenesetting presentation. Attendees then formed six discussion groups, each with a facilitator. Each group
discussed the following questions:
•

What are the key characteristics of safety culture that we should look at as nuclear regulators?

•

Should/can the regulator look at attitudes, values and behaviours as well as processes and
documents?
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•

Can safety culture be regarded as a separate topic or is it best considered as part of other
regulatory areas e.g. safety management?

•

When do we/should we gather information about safety culture?

The main points from the discussion were captured on power-point slides, and one group member
reported back to the main meeting. This was followed by a plenary discussion.
The day ended with regulatory position papers from the USA, Sweden, Japan, Slovenia, the UK and
France.
3.2

Day Two

The day started with regulatory position papers from Canada and Korea. J. Persensky from the US
NRC then delivered a plenary paper, which addressed the question “How do we gather and interpret
data? This was followed by two break-out sessions. The first session concentrated on the tools,
methods, resources and competencies to gather safety culture data. Each group considered the
following questions:
•

What methods can/do we use to gather data on licensee safety culture? What are their
advantages and disadvantages?

•

How do we ensure that regulatory staff carrying out safety culture interventions are competent
to do so – and what knowledge/skills & training are needed?

•

Who should gather safety culture data for regulatory use – regulators? Specialist contractors or
others?

The second session considered how to interpret data and codify it. The break-out groups focused on
the following questions:
•

How do we make a judgement on licensee safety culture? Do we have adequate
indicators/criteria?

•

Can we meaningfully extrapolate from a finding on one part of plant to the whole
organisation? If not, what should we conclude?

•

Is it meaningful to rate/score licensee safety culture numerically?

•

Are safety culture methods mature enough to numerically score? What are the risks of this
approach?

Following the format of day one, the six groups fed back to the main meeting, and there was a plenary
discussion. The second day ended with regulatory position papers from Australia, Finland and the
Netherlands.
3.3

Day Three

Belgium, Germany and South Africa started the day with regulatory position papers. This was
followed by the third and final session of the workshop. Albert Frischknecht, from the HSK in
Switzerland, stimulated the discussion with a plenary paper on “How to use the data”. The break out
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groups then discussed the following questions, presented their main points to the main meeting, and
participated in the plenary discussion:
•

How can safety culture data collection be built into existing regulatory activities?

•

How do we engage with licensees so that they accept and act on safety culture findings?

•

How do we expect licensees to respond to issues raised?

•

Is interaction with licensees on safety culture compatible with other regulatory activities?

•

What do regulators need to do differently to ensure that we retain effective oversight of
licensee safety culture?

This workshop ended with a summary session. The Workshop Chair and Technical Reporter
summarised the main findings, and provided the opportunity for further discussion and comment.
There was a discussion on the way forward, including reporting, future meetings and other means of
networking. Participants provided feedback on the workshop to inform the planning and conduct of
future events.
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4. SUMMARY OF DISCUSSIONS

This section provides a summary of the plenary papers and three workshop sessions. Additional
information, including presentation materials and regulatory position papers is contained in the
Appendixes to this report.
4.1

Opening Presentations

4.1.1

Opening Address - UK Chief Inspector of Nuclear Installations

Dr. Mike Weightman, the UK’s Chief Inspector of Nuclear Installations, delivered an opening address
to set the context for the workshop. He discussed the concept of “sustained operational excellence”,
which involves working with licensees to develop a shared vision. He also highlighted the following
challenges for regulators:
•

Do we, as regulators know how we currently influence licensee safety culture (positively or
negatively)?

•

How can we maximise the positive impacts of the regulator and minimise any negative
impacts?

The challenges outlined above have implications for the recruitment and training of regulators. In
addition to technical skills, emphasis should be placed on developing self-awareness, influencing skills
and a questioning approach. This is particularly important in the context of new build, where there is a
need to challenge assumptions such as “inherently safe” design.
4.1.2

Plenary Paper – “Why Does Safety Culture Matter?”

Dr. Kerstin Dahlgren-Persson, from the IAEA presented a plenary paper on “Why does safety culture
matter?” A copy of the presentation can be found in Appendix 1. The paper discussed the main
conclusions of a 1998 IAEA conference on shortcomings in safety management. The conference
included case studies of TVA, Cooper, Peach Bottom, Millstone, Ontario Hydro, Barsebaeck and
Oskarshamn. Common symptoms included insularity; disproportionate focus on technical issues, high
initial performance, lack of corporate oversight, changing management direction and cost cutting,
repeat problems, and regulatory dissatisfaction. Behind these symptoms was lack of senior utility
leadership with the insight, knowledge and ability to manage the unique interaction between the
technology, economics, human factors and safety in a changing nuclear environment. Shortcomings
relating to the regulator included lack of criteria for when regulatory actions should be taken in
response to degradations in safety management, and the inability of some regulators to influence at the
senior utility management level.
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The paper also made the following key points:
•

Human error is not always symptomatic of a poor safety culture. Effective root cause analysis
(such as that carried out for the Columbia accident investigation) is essential to correctly
differentiate between situational issues at a point in time and those rooted in organizational
culture.

•

Leaders change culture by holding different assumptions and by making them visible through
their words and action.

•

Regulators should consider how their regulatory strategy influences licensees. For example, a
prescriptive strategy can foster a compliance based approach.

4.2

Plenary Sessions

A summary of the plenary presentations and discussions is provided below. Detailed session outputs
are contained in Appendix 3.
4.2.1

Session 1 - “What are we trying to look at and when should we do it?”

4.2.1.1

What are the key characteristics of safety culture that we should look at as nuclear
regulators?

There was general consensus that the IAEA safety culture attributes (see Appendix 2) provide a
comprehensive description of the characteristics of a strong safety culture. It was also considered that
these may provide a useful framework or starting point to develop evaluation criteria. There was some
discussion about whether the IAEA list could be reduced or prioritised to focus on issues that are the
most important, from a regulatory perspective.
The Schein model is widely used as a conceptual framework for safety culture. The top two levels of
the model (Artefacts and Espoused Values) were viewed as most accessible to regulators.
It was pointed out that the regulator should be aware of the messages they are sending to licensees
(e.g. by the relative emphasis placed on technical, human and organizational issues). The groups
highlighted a number of areas for regulators to look at. Note that this is a summary of the main points
and should not be viewed as a fully developed list of areas for regulatory focus:
•
•
•
•
•
•
•
•
•

Learning attitude of the organisation.
Safety conscious working environment (a strong sense of trust is felt throughout the entire
workforce).
Leadership by example / management commitment / visible leadership, particularly the “top
management sub-culture” (what they personally do to manage safety, role modelling).
Environment that encourages staff to raise safety concerns without the fear of retribution.
Implementation and understanding of the quality/safety management processes and
procedures.
Clarity of personal roles and responsibilities and clear accountability for delivery of these.
Internal reporting system.
Decision making processes.
Housekeeping as a way of seeing results of pride values.
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•
•
•
•
•

Importance of safety integrated into all activities.
Two way communications.
Training and competence of staff.
Safety system override.
Attention to conventional safety.

The NEA Working Group on Inspection Practices (WGIP) has also developed a list of safety culture
elements. These are included in Appendix 1 (plenary paper by Suzanne Jackson of the CNSC). These
may be viewed as situations where regulators could look for information regarding the presence of the
IAEA safety culture characteristics and attributes.
4.2.1.2

Should/can the regulator look at attitudes, values and behaviours as well as processes and
documents?

There was general agreement that regulators should look at attitudes, values and behaviours in
addition to licensee processes and documents. Looking at behaviours or outcomes provides
information on how effectively processes and systems are working. In addition, it was noted that
perception can become reality e.g. regarding production versus safety. The attitudes and behaviours of
senior management were viewed as a particular area for regulatory focus.
However, there were differing views on the extent to which the regulator should independently assess,
as opposed to understand, licensee safety culture. Some regulators gain insights into safety culture
from licensee self assessments, others carry out their own safety culture assessments. The benefits of
third party independent review were also discussed, as the regulator may be “part of the culture”.
The difficulties inherent in assessing attitudes, values and behaviours were acknowledged. This
requires good interviewing skills, knowledge of what to look for, understanding of the plant, the job,
the people, the conditions at the plant and a multi-disciplinary team perspective. It was also pointed
out that in some regulatory regimes, it may be difficult to act on issues identified unless directly linked
to a regulatory requirement. In addition, assessing attitudes, values and behaviours is outside the
experience and comfort zone of some regulatory staff.
4.2.1.3

Can safety culture be regarded as a separate topic or is it best considered as part of other
regulatory areas e.g. safety management?

The close relationship between safety culture and other regulatory review areas, particularly safety
management, was a common theme among the groups. The general view was that safety management
and culture should be considered holistically – “safety management systems dictate what should
happen and the extent to which this is reality is an indication of safety culture”. Some regulators
currently carry out combined inspections of safety management, quality management and safety
culture.
There was broad agreement that periodic assessments focusing on safety culture can be beneficial to
emphasise the importance of the topic to the licensee and the industry in general. It was agreed that a
stand-alone safety culture inspection would not provide a complete picture, and that findings should be
considered along with other sources of information.
Some regulators are targeting interventions at the senior management level. This acknowledges the
important influence of leadership on safety culture, and provides effective regulatory leverage. The
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discussions also raised the question of whether regulators should seek consideration of attitudes,
values and behaviours in licensees selection processes for senior managers.
4.2.1.4

When do we/should we gather information about safety culture?

A variety of approaches for gathering safety culture information were identified, both as part of
routine activities or in response to observed performance degradations. The benefits of a proactive
approach were discussed; if the regulator only looks at safety culture after a major event or
performance degradation this indicates failure to recognise and act on precursors.
There was general agreement that safety culture information should be gathered as a continuing
activity during routine regulatory interactions. It was pointed out that every interaction and piece of
information can contribute to the regulators understanding of licensee safety culture. The following
situations and opportunities for safety culture information gathering were identified through the
discussions:
•
•
•
•
•
•
•
•
•

Routine site/resident inspector activities (see section 4.2.3.1).
Focused safety culture inspections.
During other regulatory assessment and review activities e.g. safety management audits,
review of licensee reports.
In response to an observed or suspected performance degradation (initiate more intensive
investigations using specialist resources).
As part of Periodic Safety Review.
Following an event (special emphasis should be given to the quality of root cause analysis and
event follow up).
After a significant organizational change.
Review of licensee self-assessment or independent assessment.
During interactions with the licensee (meetings, workshops, etc.).

The benefits of incorporating safety culture reviews into “new build” or significant modification
programmes were identified. Some additional challenges in relation to this were identified, including
whose safety culture the regulator should assess. For example, in new build projects, the licensee is
one of many organizations involved. The international dimension, and supply chain issues associated
with new build projects present additional complexities for regulators.
4.2.2

Session 2A - “How do we gather and interpret data? Tools, methods, resources and
competencies

4.2.2.1 What methods can/do we use to gather data on licensee safety culture? What are their
advantages and disadvantages?
There was general consensus that the methods used to collect safety culture data depend on the
objectives of the intervention i.e. who and what we are trying to influence? For example, interviews
may be a good way of influencing senior management through engaging them in discussion about
their values and assumptions. Another potential source of information is monitoring reports from the
licensee Executive to shareholders.
A number of methods and tools are available to regulators to gather safety culture data. These can be
used in the context of a focused safety culture inspection or as part of routine regulatory activity. The
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latter may reduce the burden on regulator and licensee and provides ongoing data as opposed to an indepth “snapshot”.
The importance of using multiple data gathering methods was discussed. Using a variety of methods
improves convergent validity, and can increase the significance of the information gathered. There
was general consensus on the need to gather data at all levels (from the Board downwards) and across
functional groups (operations, maintenance, etc.). The following data gathering methods and
approaches, along with examples of their advantages and disadvantages, were discussed.

Data Gathering
Approach/Method

Examples of Advantages and Disadvantages

Site/Resident Inspector
observations

Can provide a large amount of information on an ongoing basis. Their
presence at site is accepted and they are aware of emerging and on going
issues.
The role of resident/site inspectors exists in some, but not all countries.
Where the role exists, the responsibilities vary (e.g. in some cases it is
limited to observation of functional tests) .
In general, inspectors are not trained on what information to collect and
how to use the information.

Review of licensee self
assessments and third
part reviews e.g. OSART.

May provide more detailed insights - licensee may feel more comfortable
raising issues.
Information should be reviewed with a critical eye and verify against other
sources of data (e.g. inspector observations).

Regulator senior manager
workshops

Provides opportunity to influence the senior decision makers. Open and
collaborative approach – helps to promote shared vision.

Interviews (formal and
informal)

Can provide insights into basic assumptions (if carried out by interviewers
with the appropriate interviewing skills).
Resource intensive.
Consistency can be a problem – standardised questions and training
needed.
Discussions can identify values and assumptions but this may not reflect
behaviours.

Surveys

Relatively easy to carry out but resource intensive for the plant.
Can give an insight into the views of a large number of people and
identify focus areas.
Allows progress to be tracked if repeated (quantitative data).
Survey design can have a big influence on effectiveness.
Gathering of assumptions difficult.
Use of the data can be difficult from a regulatory perspective (how to act
on it).
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Focus Groups

Can provide rich data - open discussion, group setting.
Success depends on willingness of participants to share information and
views.
Relatively new tool for regulator and licensee.
Criteria for selection of participants is important.
Resource intensive.

Task observations

Focus on behaviours - looking at what happens in practice.
Potential biases – of observer, effects of being observed.

Review of Operating
Experience feedback
information -

Quality of incident investigations and follow up including consideration of
safety culture issues and effectiveness of corrective actions can be a good
source of information.
Lagging activity – reactive.
Data also needs to be collected during the daily life, not only major events.

Review of documentation
and data e.g. on backlogs,
reports from CEO's to
shareholders, monthly
senior management
messages

Readily accessible as part of routine regulatory activities.
Can help to identify issues to probe during interviews, focus groups, and
observations.
Can provide useful information on balance of priorities to support or
refute data from interviews and other data collection methods.

4.2.2.2

How do we ensure that regulatory staff carrying out safety culture interventions are
competent to do so – and what knowledge/skills & training are needed?

There was general agreement that mixed skill teams should be used for safety culture interventions.
This includes both the design of the process and conduct of the intervention. Involvement of licensee
staff and the public in the process was also identified as important. It was agreed that an inspection
team should include both technical and behavioural specialists. Experience in audit/evaluation was
also considered helpful. Some regulators (e.g. NNR, South Africa) use a team comprising of safety
management and safety culture experts. Some regulators specify the formal qualifications people must
hold (e.g. US NRC).
The regulatory approach may determine whether all staff involved in safety culture interventions need
the same competencies or whether individual staff carry out specific roles, and therefore only need
limited training. Organizational structure and geographical characteristics may affect this. There was
also a discussion about whether engineering/technical experts should be given social science training,
or the reverse. It was pointed out that not all technical inspectors have the ability to learn and practice
behavioural / organisational interventions.
A number of competencies were identified as being important for regulatory staff involved in safety
culture interventions:
•

Command of technology to ensure credibility with licensee management and staff.

•

Awareness training technical inspectors on safety culture / human performance. Practical
examples can be effective e.g. Columbia, Davis Besse, TMI, Chernobyl, Bhopal, identifying
what the inspectors may have seen as precursors.
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•

Interviewing techniques.

•

Data analysis and interpretation.

•

Organizational theory.

•

Human performance.

•

Root cause analysis.

•

Communications skills - : e.g. for focus groups, interviews.

•

Personal attributes: curious, observant, facilitator, good listener, ability to interact with
licensee staff and senior management, ability to evaluate significance of issues.

The potential benefits of exchanges between different regulatory organizations were discussed e.g.
through participation in each others safety culture interventions. Workshops (e.g. WGHOF/WGIP)
were also highlighted as a good way to promote and sustain awareness among regulatory staff, and
foster a shared understanding across disciplines.
4.2.2.3

Who should gather safety culture data for regulatory use – regulators? Specialist
contractors or others?

The discussions revealed differing approaches. In some countries, regulatory staff collect safety
culture data. This may involve site/resident inspectors and multi-disciplinary teams, as discussed in
4.2.2.2 above. It may also involve examination of the licensees’ own safety culture monitoring and
improvement processes. The benefits of having resident/site inspectors collect data on an ongoing
basis were re-iterated (ongoing interaction and relationship with the licensee, knowledge of issues).
The need for suitable internal regulatory processes and relationships was stressed to ensure exchange
and effective use of information. It was pointed out that if data is provided by inspectors it must be
used to maintain motivation and buy in. It was also noted out that data collection is dependent on a
constructive and open relationship with the licensee, and that this may be hindered if the site inspector
has been involved in enforcement activities.
It was noted that use of external specialists such as consultants can add value by bringing an
independent perspective to the process and increasing the available resource base. The inclusion of
people from other industries can also bring a wider perspective to the process.
Some regulators rely on licensees to collect and interpret the data through self or third party
(e.g. IAEA OSART) assessment. Regulators should support licensee self assessment, to ensure
ownership, learning and comprehensive assessment. Dialogue with the licensee is important to verify
that the licensee has the competence to carry out the assessment.
It was concluded that data gathered by any of the aforementioned parties will be valid if the
competence criteria described in 4.2.2.2 are met. Regardless of who collects the data, it must be
reviewed critically.
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4.2.3

Session 2b – How to gather and interpret the data? How to interpret data and codify it,
qualitative versus quantitative data

4.2.3.1

How do we make a judgement on licensee safety culture? Do we have adequate
indicators/criteria?

Some regulatory bodies focus on the adequacy of processes (i.e. safety management). Others
specifically assess safety culture (i.e. attitudes, values and behaviours). Where judgements on safety
culture are made, the current approach is largely based on expert judgement. It was generally agreed
that this should be done by analysing data from multiple sources (e.g. events, inspections, review of
licensee self assessments). The importance of looking for trends was discussed (i.e. not just react to
one observation, unless highly significant). It is also important to ensure any data used to form a
judgement is valid and defensible. The general conclusion was that judgements can be made if there
are clear specific findings but that any potential concerns should be openly discussed with the licensee.
The way that the licensee responds to issues raised by the regulator can provide important insights into
their safety culture.
The IAEA symptoms of weaknesses in safety culture can be used to help identify problems. Although
the IAEA safety culture framework provides a basis for assessment, it was agreed that more work is
required to develop criteria and indicators to support judgements of acceptability. The IAEA is
currently carrying out work to develop leading indicators for safety culture.
4.2.3.2

Can we meaningfully extrapolate from a finding on one part of plant to the whole
organisation? If not, what should we conclude?

There was agreement that findings from one area of the plant should not be used to draw conclusions
about the organization as a whole. Local sub-cultures exist and further assessment is needed to make
any generalisations. However, a finding in one area (either functional group or level of the
organizational hierarchy) can provide information on issues to investigate further. In addition, licensee
management should be made aware of localised issues as they may appear in other parts of the
organization. Weaknesses may be particularly significant as they may cascade throughout the
organization. It was emphasised that all parts of the organization should understand their impact on the
safe operation of the plant and that impacts may not be obvious for some groups e.g. procurement.
4.2.3.3 Is it meaningful to rate/score licensee safety culture numerically?
There was broad agreement that a single numerical score to represent safety culture is overly
simplistic and not meaningful. However, there was a debate on whether numerical
measurement/scoring of safety culture should be explored further. Some participants felt that a process
for ranking/rating different aspects of safety culture may be appropriate, but that averaging can mask
strengths and problem areas. Scoring or rating can make it easier to monitor trends over time and help
regulators to target resources where they are most needed.
It was argued that “reducing issues to a number can reduce the reality, which is far more complex”.
Some participants considered that if a scoring or rating system is used, it should be relative rather than
absolute (e.g. traffic lights to highlight strengths and areas for improvement).
4.2.3.4

Are safety cultures methods mature enough to numerically score? What are the risks of this
approach?

Many participants felt that methods are not sufficiently mature to numerically score and that more
research would be needed to develop this approach. In some countries, licensees are carrying out
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safety culture self assessments that include scoring (e.g. of interview and survey data). However, there
is a risk that if regulators use a scoring system, licensee behaviour may become focused on achieving a
better score, rather than a stronger safety culture. It was also concluded that existing methods are not
mature and that clear criteria are needed to support scoring.
4.2.4

Session 3 - “How can we use the data”?

4.2.4.1

How can safety culture data collection be built into existing regulatory activities?

Building safety culture data collection into existing regulatory activities requires commitment within
the regulatory body, reflected in leadership, resources and processes.
Increased emphasis should be placed on the use of multi-disciplinary teams, consisting of site/resident
inspectors, human and organizational factors and other regulatory specialists. A systematic process for
multi-disciplinary inspections, including procedures and tools was also considered important.
There was agreement on the benefits of incorporating safety culture data collection activities into
regulatory activities that already exist, and are accepted. Interactions with senior licensee staff should
be used to discuss safety culture issues e.g. annual management and review meetings.
Resident/site inspectors also play an important role in the process. They interact with and influence the
licensee on an ongoing basis, and are in a position to gather valuable information on attitudes, values
and behaviours as part of their activities. However, inspectors need to know what to look for, how to
capture, evaluate and use the information they collect. Tools and training for inspectors were therefore
considered to be important enablers for effectively incorporating data collection into the existing work
of inspectors. The KOMFORT catalogue in Appendix 4 is an example of a tool to help inspectors
categorize safety culture issues.
4.2.4.2

How do we engage with licensees so that they accept and act on safety culture findings?

The discussions highlighted the need to adopt a coaching, collaborative and interactive regulatory
approach. Regulators should try to influence and encourage ownership of issues by the licensee,
particularly senior management. The use of examples to illustrate points can be effective. There was
also agreement on the need to discuss specific attitudes, behaviours and values rather than making
general statements about “safety culture”.
The importance of a shared understanding of issues between the regulator and licensee was discussed.
This can be developed through open two-way dialogue; and by encouraging the licensee to explain
their position and understanding of issues.
The need for effective communication with stakeholders throughout the safety culture intervention
process was also discussed. This is important to develop trust. It also ensures that the objectives,
process and use of results are understood by all parties Communication mechanisms that can be used
include presentations, briefing notes and meetings e.g. with union representatives.
4.2.4.3

How do we expect licensees to respond to issues raised?

It was agreed that licensee response to safety culture issues should be consistent with other types of
regulatory inspection. In many countries this involves the development of a corrective action plan
followed by progress reports to the regulator. Measures to monitor progress should be developed. It
was also noted that response to identified issues will depend on the level of safety culture maturity.
The following expectations of licensees were discussed:
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•

Confirm senior management commitment

•

Question to confirm understanding of issues (rather than silent acceptance)

•

Provide a considered response which addresses the underlying issues rather than the
symptoms

•

Involve appropriate managers and specialists as appropriate (e.g. Human and Organizational
Factors, Senior Managers, Chief Executive)

•

Address problems in a manner and timeframe commensurate with the safety significance of
the issue

4.2.4.4

Is interaction with licensees on safety culture compatible with other regulatory activities?

The general consensus was that interaction with licensees on safety culture is compatible with other
regulatory activities. However, it was considered that interactions on safety culture may require more
discussion and encouragement than some other areas, due to the relative immaturity of the subject
area. The importance of encouraging learning, through exchange of information and benchmarking,
was also emphasised.
4.2.4.5 What do regulators need to do differently to ensure that we retain effective oversight of
licensee safety culture?
Several key points were made in relation to this question. It was agreed that regulatory bodies should
consider the following:
•

Better integration of safety culture data collection into regulatory activities.

•

Education and training of regulatory staff on safety culture principles, data collection methods
and other important area such as influencing skills. Senior managers and site/resident
inspectors were identified as two key groups.

•

Establishing a process for establishing and maintaining competence for safety culture
interventions.

•

Raising awareness among regulatory staff of the potential effects of our actions on the licensee
e.g. through the messages we send, areas we focus on.

•

If a major event or problem occurs, evaluate why issues were missed by the regulator (selfreflection).

•

Increased use of multi-disciplinary teams and carry out periodic multi-disciplinary review of
inspection findings.

•

Raising awareness of symptoms of potential safety culture problems within the regulatory
body (for example, licensee responds to feedback by explaining away issues rather than
constructive questioning).

•

Maintaining corporate memory of safety culture issues (e.g. through guidelines, processes,
documentation of issues).
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•

Learning and seeking input from other industries to avoid insularity

•

Updating the management system and documents (e.g. vision, policies) within the regulatory
body to account for safety culture issues.

•

Ensuring long term follow up of issues, recognising that cultural change takes time.
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5. CONCLUSIONS

This section summarises the main conclusions from the workshop and feedback provided by
participants about the value and organisation of the workshop. Appendix 3 includes the summary
presentation that was given during the concluding session of the workshop.
5.1

Key Conclusions
•

The IAEA safety culture characteristics can be used as a starting point for evaluations and
evaluation criteria, but regulators need to “operationalise” these (set in context, develop data
collection methods, etc.).

•

There was general acknowledgement that regulators can more easily gather data at the top two
levels of the Schein model (Artefacts and Espoused Values), but it is possible to probe
selected underlying assumptions through methods such as interviews.

•

There was general agreement that regulators should look at attitudes, values, assumptions,
perceptions and behaviours in addition to systems and processes because they influence the
way in which formal systems are implemented. However, the difficulties inherent in such
assessments, and the potential pitfalls (e.g. bias) were highlighted.

•

Resident/site inspectors play a key role in gathering safety culture data. Regulatory strategy
should therefore reflect the need for inspector training, a structured data gathering and analysis
process (including roles, responsibilities and interfaces between different regulatory groups).
Sufficient resources also need to be allocated to support data collection and analysis.

•

Periodic focused safety culture inspections can help to raise the profile of safety culture within
the licensee and industry and provide detailed insights. The results of focused inspections
should be considered alongside other sources of information.

•

Some regulators are targeting interventions at the senior management level, acknowledging
the strong influence of leadership on safety culture. Understanding and engaging with senior
management can also provide effective regulatory leverage.

•

There was agreement that information should be collected as a continuing activity during
routine regulatory interactions. However, inspectors need to know what they are looking at
and what to do with the information.

•

The need for periodic gathering of safety culture information was also highlighted, some
proactive (e.g. site inspector observations, review of licensee self assessments), some reactive
(e.g. response to events and performance degradations).
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•

There are benefits of incorporating safety culture reviews into new build and significant plant
modification programmes. This raises the issue of whose safety culture the regulator should
assess. In new build projects, the licensee is one of many organizations involved. The
international dimension, and supply chain issues presents additional complexities for
regulators. International groups should develop some guidance on safety culture for new build
projects.

•

A range of methods are available to assess licensee safety culture, both formal (e.g. surveys,
interviews) and informal (e.g. site inspector insights). Regulators can also gain insight into
licensee safety culture through review of licensee safety culture self assessments and, third
party assessments. The quality of licensee event analysis was viewed as a good source of
information.

•

Regulatory staff should be given training to enable them to carry out safety culture
interventions. This includes awareness of human and organizational factors (HOF), data
collection methods (interviews, focus groups, etc), root cause analysis, and data analysis. Case
studies can be an effective way of illustrating practical safety culture issues. Workshops e.g.
WGHOF/WGIP can help to foster a shared understanding across disciplines.

•

Regulators need to establish suitable internal regulatory processes and relationships to ensure
effective sharing and use of safety culture information.

•

Current approaches to making a judgement on licensee safety culture are largely based on
expert judgement, using data from a variety of sources. IAEA is currently working on leading
indicators for safety culture. Licensee reaction to issues raised can also be indicative of safety
culture.

•

There was general consensus that numerical rating of safety culture has limited meaning,
especially a drive to a single number. Existing methods are not mature and there are risks that
licensee behaviour may become focused on achieving a better score, rather than a stronger
safety culture.

•

Building safety culture data collection into existing regulatory activities requires: commitment
within the regulatory body, reflected in leadership, resources, and processes. There was
agreement that increased emphasis should be given to multi-disciplinary regulatory teams,
improved capture of safety culture during routine inspections and reinforcing safety culture
through interactions with licensee senior management.

•

There was general agreement that interaction with licensees on safety culture issues should be
not be fundamentally different to other regulatory areas. For example, the licensee should
follow the same process to respond to safety culture issues as they do for other areas.
However, regulators may place more emphasis on discussing, persuading and encouraging as
this is a developing area.

•

To retain effective oversight of licensee safety culture it was agreed that regulators should
provide an improved awareness of human and organizational factors/safety culture within the
regulatory body, learn from other industries to avoid insularity, better integrate safety culture
data collection into regulatory business, ensure long term follow up of issues and improve
regulatory documentation (e.g. expectations, processes). Regulators should also reflect on how
they influence the licensee, and use licensee events/major performance degradations as
learning opportunities for their own organizations.
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5.2

Further Discussion Issues

The following questions were raised through the discussions:
•

The IAEA set of safety culture characteristics and attributes is extensive. Should it be reduced
to a more manageable set, or should it be viewed as a tool-bag from which selection can be
made?

•

Should regulators seek consideration of attitudes, values and behaviours in licensee’s selection
processes for senior management? Some regulators are already doing this.

•

Should regulators monitor reports from licensee Executive to shareholders to gain insights into
safety culture through the messages being communicated?

•

Should regulators share experience through participation in each others safety culture
interventions?

•

Should we explore numerical rating/scoring of safety culture further?

•

Should we establish a network to maintain contacts and share information?

5.3

Participant Feedback:

The following main points were highlighted during the feedback session:
•

The short regulatory position presentations provided a good overview of the activities in each
country.

•

The workshop was well planned and organized.

•

The structure of the workshop helped keep discussions on track.

•

There was adequate time for the topics, including discussions.

•

In future workshops, some time should be set aside to debate additional issues.
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6. RECOMMENDATIONS

The Conclusions presented in Section 5 of this report reflect the consensus of the workshop
participants on current knowledge, good practice and methodologies used by different regulatory
bodies to maintain oversight of licensee safety culture. The following high level Recommendations
arose from the workshop discussions.
1.

Nuclear regulators should consider establishing a clearly defined position concerning their
approach to maintaining oversight of licensee safety culture. This position needs to be
communicated to stakeholders, including licensees, other regulators and the public.

2.

Nuclear regulators should note that safety culture information may be gathered in a number of
different ways, using a range of different methods. The strengths and weaknesses of these
approaches should be considered when choosing a suitable data gathering method.

3.

There was a strong consensus during the workshop that site/resident inspectors have a key role
in gathering safety culture information, and regulatory bodies should consider how best to
integrate the capture of safety culture data into the Inspectors’ routine activities.

4.

Regulators should consider putting in place the processes and resources needed to implement
their oversight of licensee safety culture. These processes need to be supported by training
and competence development of regulatory staff and others working on their behalf.

5.

Nuclear regulators should acknowledge the powerful influence of licensee Directors and
senior managers on the safety culture of their organisation. Regulatory interactions should
seek to understand and influence these individuals in order to bring maximum leverage to
bear.

6.

Nuclear regulators are currently developing the approaches that they take to maintaining
oversight of licensee safety culture. CSNI/CNRA/IAEA should therefore consider putting in
place arrangements to secure continued exchange of experience. A further workshop after
2-3 years should be considered.
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APPENDIX 1 - PLENARY PAPERS

•

Background to WGHOF and this Workshop – C. Reiersen, HSE/NII & WGHOF Chair

•

Why does Safety Culture Matter? – K. Dahlgren-Persson, IAEA

•

What are we trying to look at and when should we do it? – S. Jackson, CNSC

•

How do we gather and interpret data? – J. Persensky, USNRC

•

How can we use the data? – A. Frischknecht, HSK
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Background to WGHOF and this Workshop – C. Reiersen, HSE/NII & WGHOF Chair

CSNI Working Group on Human &
Organisational Factors (WGHOF)

Dr. Craig Reiersen
Chair, WGHOF
1

WGHOF 2000 - 2007
WGHOF - a Forum and Network of Specialists
- The only regular international forum dealing with human and
organisational issues in the Nuclear Area
- Majority of members regulators. Also includes research and
industry, making WGHOF a “meeting place”
- Exchange of experience and practices during every meeting

- Access to a wide knowledge base provided by the
nominated members of the group
- Creation of practical products for members and other users
in the human and organisational factor area
- Works on request for CSNI/CNRA and other NEA Groups
- Identifies candidate projects based on member experience
2
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SELECTED WGHOF ACTIVITIES
2003-2006 (1)
• Management of Organisational Change
Æ TOP published in 2003

• Nuclear Plant modifications & HOF
Æ Proceedings of the workshop, and report, issued (2004 and 2005)

• Nuclear Regulatory Challenges Related to Human
Performance
Æ CNRA “green booklet“ published (joint product of WGHOF,
WGOE, WGRisk) in 2004

• Decommissioning
Æ Session in the joint NEA/IAEA/EU workshop in Rome 2004
3

SELECTED WGHOF ACTIVITIES
2003-2006 (2)
• Improving human performance in maintenance
Æ Workshop in October 2005, Ottawa, Canada

• Systematic Approaches to Safety Management
Æ State of the Art Report issued in 2006

• Workshop on human performance and teamwork issues
in advanced control rooms
Æ Workshop jointly with Halden Reactor Project, May 2006

• Safety Culture
Æ This week !
4
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Why hold this Workshop?
• A Safety Management SOAR recommendation:
– Need to compare and contrast regulatory approaches to
safety culture monitoring

• CNRA/WGIP Workshop (May 2006) identified need for HOF
specialists to be involved in design & implementation of
inspection oversight programmes related to SC
– Request for WGHOF to identify elements of SC

• WGHOF members have considerable experience in SC
– Several members working on development of regulatory
approaches. Aware of need to discuss & share experiences.

• IAEA supportive
– IAEA meeting Sept 2003 supported regulatory monitoring
– Identified need for guidance to regulators

5

THE WORKSHOP
Kerstin Dahlgren:

Why should we be concerned about
safety culture?

Session 1:

What are we trying to look at?
When should we do it?

Session 2:

How can we gather and interpret data?

Session 3:

How can we use the information?

Concluding plenary session
Short regulatory presentations
6
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Format for each Session
• Scene-setting presentation
– To raise issues, promote discussion

• Discussion Sessions
– 6 groups working in parallel
– Issues for discussion:
• Drawn from CSNI/WGHOF Survey in Autumn 2006
• Informed by request from WGIP
• Derived from experience of WGHOF as specialists & regulators

– Facilitator in each group to raise issues and keep discussions on
track
– One group member to report back
– Computer in each room with powerpoint format pre-loaded

• Plenary discussion
– Feedback from each group (@ 10 mins per group)
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Why does Safety Culture Matter? – K. Dahlgren-Persson, IAEA

International Atomic Energy Agency

“Why does safety culture
matter?”

Kerstin Dahlgren Persson
International Atomic Energy Agency
Email: k.e.dahlgren@iaea.org

SOME MAJOR NUCLEAR SAFETY EVENTS
1.

Tokai Mura Fuel Fabrication plant accident: FATALITIES

2. BNFL: Falsification of records: MAJOR BUSINESS LOSSES
3. Dampierre NPP (France): THREATENED CLOSURE
4. Davis-Besse Vessel Head degradation: LONG-TERM
SHUTDOWN
5. TEPCO Incorrect or inadequate inspection records: 17 UNITS
SHUTDOWN
6. Paks, Hungary: Severe damage to 30 PWR fuel assemblies.
LONG-TERM SHUTDOWN
7. Olkiluoto; Forsmark; Shika; …………..????

K.Dahlgren Persson
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NOTES

1.

All the events are apparently rooted in the organizational
cultures

2. The root causes appear to have been established many years
before the event, yet went undetected
3. All events have happened in developed countries.
4. These events have put substantial pressures on regulators to
respond
5. Some Regulators have been frustrated by an apparent lack of
interest of licensees in safety culture

K.Dahlgren Persson
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IAEA Topical Issues Conference 1998
“Shortcomings in Safety Management – Common Symptoms,
Causes and Recoveries”

Case studies of:

•
•
•

K.Dahlgren Persson

TVA, Cooper, Peach Bottom, Millstone –
USA
Ontario Hydro – Canada
Barsebaeck and Oskarshamn - Sweden

4
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OBSERVED SHORTCOMINGS IN THE MANAGEMENT OF
SAFETY AND SAFETY CULTURECommon Symptoms

•
•

High Initial Performance - complacency
Utility and Regulatory Focus on Technical and not Management
and People Issues

•

Organizational Insularity

•

Lack of Effective Corporate Oversight

•

Continuous Management Directional Changes and Cost cutting

•

Repeated Problems

•

General Dissatisfaction of Regulatory Authority

K.Dahlgren Persson
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COMMON CAUSES

•

•
•

Lack of senior utility leadership with the necessary
insight, knowledge and ability to manage the unique
interaction between the technology, economics,
human factors and safety in changing nuclear
environment.
Lack of criteria for when regulatory actions should
be taken to curtail degradations in safety
management.
Inability of some regulators to influence at the
senior utility management level (up to the Board of
Directors) on detecting shortfalls in safety
management.
International Atomic Energy Agency
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Human Error and Safety Culture

•
•
•

Human error is not always a sign of poor safety culture
In-depth analysis of events, using established systematic
approaches and human factors expertise, is necessary.
Need to be able to correctly differentiate between human
error caused by situational contingencies at a particular
point in time and when it is driven by a change in safety
values, norms, beliefs and basic assumptions i.e. the culture
of the organization.

K.Dahlgren Persson
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Human Error and Safety Culture
An example:
• Human error at 4 o´clock at night - the influence of
circadian rhythms is known to lead to impaired
performance in several ways

•

However: the scheduling of critical tasks to this time
of day, allowing for poor shift schedules and much
overtime, high work load and time pressures may
increase the probability of triggering this poor
performance and the presence of such factors may be
signs of a poor safety culture

K.Dahlgren Persson
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Human Error and Safety Culture

•

•

The only way to get a proper understanding of causes
and thus to properly identify preventive measures is
to perform a thorough analysis by multidisciplinary
teams (including human and organizational factors
expertise!) looking at not only the immediate causes,
but also the conditions that allowed an event to
happen.
The investigation of the Columbia accident is a good
illustration of this type of thorough analysis !

K.Dahlgren Persson
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The Columbia Accident Investigation Board Aug
2003
“ Many accident investigations do not go far enough. They
identify the technical cause of the accident, and then
connect to a variant of “operator error”-....But this is
seldom the entire issue. When the determinations of
the causal chain are limited to the technical flaw and
individual failure, typically the actions taken to prevent
a similar event in the future are also limited: fix the
technical problem and replace or retrain the individual
responsible. Putting these corrections in place leads to
another mistake - the belief that the problem is
solved. The Board did not want to make these errors.”

K.Dahlgren Persson
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Improving
and
Implementing change

K.Dahlgren Persson

11

International Atomic Energy Agency

Management Systems and Culture

Culture
Leadership

Management

Processes
Outcomes

K.Dahlgren Persson
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What is culture and how is a safety
culture formed?

K.Dahlgren Persson
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The Columbia Accident Investigation Board
“In our view, the NASA organizational culture had
as much to do with this accident as the foam.
Organizational culture refers to the basic values,
norms, beliefs, and practices that characterize
the functioning of an institution. At the most
basic level, organizational culture defines the
assumptions that employees make as they carry
out their work. It is a powerful force that can
persist through reorganizations and the change of
key personnel. It can be a positive and negative
force.”

K.Dahlgren Persson
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Edgar Schein suggests that culture can be considered in
THREE LAYERS
Everything
Observable

Artefacts

Stated by
management

Espoused Values
Visible
Invisible

Assumptions

K.Dahlgren Persson

Not directly
observable

International Atomic Energy Agency

15

How does an ASSUMPTION form?
We criticize the
regulator for “heaping
conservatism upon
conservatism”

When Chernobyl happens we
say “It can’t happen here. The
plants are robust.”
There is no mention of
human performance &
errors are tolerated
Every time there is a
problem the engineers
recalculate the
margins

Initial training is
focused on the design
and how good it is

“The plant is robust, it has some
margin”
Illustration
by Charles Packer, Cherrystone Management
K.Dahlgren
Persson
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HAZARD
Lack of a sense of urgency about
fixing defective equipment

PHYSICAL Barrier

Don’t follow all the procedures

PEOPLE Barrier

Don’t report minor problems or
unusual observations

LEARNING Barrier

Make non-conservative decisions

“LAST-CHANCE”
Barrier

“The plant is
robust, it has some
margin”
Illustration
by Charles Packer, Cherrystone Management
K.Dahlgren
Persson

EVENT
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Columbia Accident Investigation Board
- examples of assumptions
“How could NASA have missed the signals the foam was sending?”
From the beginning, there was a lack of concern about the debris strike on
Columbia. Foam strikes had been a topic of concern at the time of the
Challenger accident. Yet, they came to be treated as “” in-family”- a reportable
problem that was within the known experience base, was believed to be
understood, and was not regarded as a safety-of-flight issue.
Management made erroneous assumptions about the robustness of a system based
on prior success rather than dependable engineering data and rigorous testing.
“So ingrained was the agency’s belief that foam debris was not a threat to flight
safety that in press briefings after the Columbia accident, the Space Shuttle
Program Manager still discounted the foam as a probable cause, saying that
Shuttle managers were “comfortable” with their previous risk assessments”

K.Dahlgren Persson
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The Safety Culture is
Learned “Top Down”

Artefacts
Espoused Values
Visible
Invisible

K.Dahlgren Persson

Assumptions

19
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Leaders change the safety culture “Bottom Up”, by
holding different Assumptions and Values, and making
these evident at the Artefact level

Artefacts
Espoused Values
Visible
Invisible

K.Dahlgren Persson

Assumptions

20

54

International Atomic Energy Agency

NEA/CSNI/R(2008)10

Some Rules of Culture
1.

Cultures are not good or bad, but they ARE good or bad at achieving
certain goals and outcomes

2. There is always a safety culture in your organization. But is it what
you want?
3. Cultures are learned by their members, so changing the culture
requires a lot of discussion, communication and learning
4. Changing behaviours is very difficult, because people have very
strong “patterns” that they follow from habit
5. People are generally unconscious of their own assumptions
6. Cultures reduce anxiety for their members by establishing shared
patterns of thinking, speaking and acting. Changing the culture will
always increase anxiety at first
7. Leaders change culture by holding different assumptions and by
making them visible through words and action.
K.Dahlgren Persson
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What can regulators do?

K.Dahlgren Persson
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Stages of Development of Safety Culture
Stage 1
Safety management is determined by
regulations and rules
Stage 2
Good safety performance becomes an
organizational goal
Stage 3
Safety performance can always be
improved
K.Dahlgren Persson
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Regulatory
strategies
(Compliance)

(Performance)

(Process)
International Atomic Energy Agency

Ongoing assessments
•
•
•
•
•
•
K.Dahlgren Persson

IAEA Safety Culture Characteristics and
attributes – strengths and weaknesses
Safety Culture Indicators - IAEA Draft doc
“Early Warning Signs” - Symptoms of a
weakening safety culture - IAEA TD -1329
and DS349
Incident and event analysis (using proper
methods and expertise)
Lessons learned from external experiences IAEA Topical Issues Conf. 1998; TM 2003;
New TM 07; INPO etc
Management walk-downs/ field inspections
(with documented findings)
24
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NRC discussion revealed:
“It is seen with utilities, time and
time again, when all the indication
of problems are evident, they are
not taken seriously enough or
early enough to head off their
further growth”
So, how and when can/should Regulators intervene?
K.Dahlgren Persson
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…Thank you for your attention
K.Dahlgren Persson
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Profound change – P. Senge

•
•
•
•

It is not enough to change strategies, structures, and
systems, unless the thinking that produced those
strategies, structures, and systems also changes
Profound change combines “inner” shifts in people’s values,
aspirations, and behaviours with “outer” shifts in
processes, strategies, practices and systems.
Profound change builds capacity for doing things in a new
way – it builds capacity for ongoing change
In profound change there is learning

K.Dahlgren Persson
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Why should we care about the culture
and the safety culture of the
organization? What does the concept of
culture add?

K.Dahlgren Persson
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IAEA SAFETY CULTURE CHARACTERISTICS
AND ATTRIBUTES
Safety is a clearly
recognized value

Leadership for
safety is clear

Safety Culture
Characteristics

Safety is
learning driven

Safety is integrated
into all activities

K.Dahlgren Persson

Accountability for
safety is clear

29
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Symptoms of a Weakening Safety Culture

•
•
•
•
•
•
•
•
•
•
K.Dahlgren Persson

Lack of systematic approach
Procedures not properly serviced
Incidents not analyzed in-depth and lessons
not learned
Resource mismatch
Number of violations increasing
Increasing backlog of corrective actions
Verification of readiness for
operation/maintenance
Employee safety concerns not dealt with
promptly
Disproportionate focus on technical issues
Lack of self-assessment processes
30
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Symptoms of a Weakening Safety Culture

•
•
•
•
•
•
•
•
•

Poor Housekeeping
Failure of corporate memory
Low status of QA function
Role of headquarters
Lack of ownership
Isolationism
Lack of learning
Unwillingness to share or co-operate
Failure to deal with findings from independent
reviews
• Deficiencies in the regulatory body
K.Dahlgren Persson
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What are we trying to look at and when should we do it? – S. Jackson, CNSC

Safety Culture
What are we trying to look at?
When should we do it?

Suzanne Jackson
Canadian Nuclear Safety Commission

Organization for Economic
Co-operation and Development
Nuclear Energy Agency
NEA

Committee on Nuclear
Regulatory Activities
CNRA

Committee on the Safety of
Nuclear Installations
CSNI

Working Group on
Inspection Practices
WGIP

Working Group on Human
and Organizational Factors
WGHOF

2
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Working Group on Inspection
Practices (WGIP)
8th International Nuclear Regulatory Inspection
Workshop, May 2006
•

54 participants from 18 countries and one international organization

How regulatory inspections can promote, or not
promote, good safety culture
•

Inspectors met to discuss and determine:
– where/ when inspection should be carried out
– how should inspections be conducted such that the actions and
behaviours of the inspectors promote a positive attitude to safety
rather than disrupt it.

3

WGIP Workshop
• Analysis of pre-workshop questionnaire responses
indicated:
– Some countries have not yet considered the
topic even in its barest form
– Other countries have considered the topic but
have not developed it
– Very few have begun the process of designing
their inspection practices to take it into account
– None have yet got a data set that allows them to
make judgements
4
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WGIP Conclusions
• Developed a list of safety culture elements
• Safety significance should be a factor when
assessing licensee safety culture
• Discussed different approaches for safety
culture assessment
– explicitly address elements of safety culture
during routine inspections
– assessment elements of safety culture on a
periodic basis independent of performance to
reveal “hidden” issues
– conduct targeted inspection in reaction to an
event, incident or degraded condition.

5

WGIP Conclusions
• Human and organizational performance specialist
involvement
– in the design of inspection oversight programs in order to
capture elements of safety culture
– in some elements of its implementation to understand the
inspection process and contribute to its delivery.

• Inspector training in safety culture
• Inspector awareness of the unintended
consequences (both positive and negative) on
licensee safety culture
• Regulatory body review of inspection practices to
determine any detrimental impact on safety culture

63
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WGIP Safety Culture Elements
•

Management
•
– Knowledge management
and succession planning
– Safety management
– Management of
organizational change

Work Practices for
– Maintenance
– Operations
– Outages
– Modification
– Radiation control

7

WGIP Safety Culture Elements
•
•
•
•
•
•
•

Internal Communication /
Involvement
Interaction with outside
world
Improvement program
Documentation and records
Digital documents are of
some concern
Operating Experience
Regulatory relation

•
•
•
•
•
•
•
•
•

External Interaction
Internal Involvement
Attitude
Organizational and
individual behaviour
Self assessment
Training and competence
Resource and funding
Work control
Reporting culture
8
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WGIP Connection
Formal request to WGHOF to “identify
the elements of safety culture” that
regulators should look at
Output from this workshop and
upcoming WGHOF meeting
9

WGIP to WGHOF
• In preparation for this workshop, a survey was sent
to members of the WGHOF
• The responses were used in the development of
discussion topics and themes for this workshop

10
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WGHOF Survey B3
• When / Why might you apply this method?
– following an event or series of events
– periodically, as part of a routine inspection
program
– to support early detection of the degradation of
safety culture
• Comments suggest that the assessment of safety
culture is not well integrated into regulatory
oversight process
• Variety of responses
11

WGHOF Survey Results
B4: Describe the fundamental elements / topics that
your approach examines:
– organizational processes / behaviours
– safety programs
– characteristics of a “good” safety culture
– weaknesses in functional areas as an indication
of safety culture (operations, maintenance)
– event review and categorization

12
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WGHOF Questionnaire Responses
• Variety of responses
• Indication that theoretical work is going on
• Comparison with WGIP results suggests that
theoretical is not being translated into the practical
assessment of safety culture
• Performance indicators are used as a measure
safety culture (artefact vs. underlying assumption)

13

Schein’s Model
Artefacts

Basically accessible to
the regulatory body

Visible and mostly
accessible

Espoused Values

Partially accessible to
the regulatory body

Not directly visible but accessible

Very limited accessibility
to the regulator

Basic Assumptions
Invisible, hard to access

14
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Questions to Stimulate Discussion
• If we look at artifacts (e.g.. performance indicators),
can we extrapolate on their meaning to arrive at a
conclusion regarding safety culture?
• Is this a true measure of safety culture?
• Can we really look at attitudes/ values? How
accessible are these?
• Given finite regulatory resources, is this an area
worth pursuing?

15

Small Group Session 1
• What are the key characteristics of safety culture
that we should look at as nuclear regulators?
– Do the IAEA safety culture characteristics
capture everything?
– Comparison with WGIP list of safety culture
elements
– What is accessible to the regulator?
• Should /can the regulator look at attitudes, values
and behaviours?
16
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Small Group Session 1 continued
• Should safety culture be regarded as a separate
topic or integrated into other regulatory areas
(safety management)?
• When should we gather information about safety
culture?
– As part of routine inspections
– Targeted inspection in response to events or
degrading conditions
– During different licensing phases
– Periodic basis independent of performance
17

Small Group Sessions
• Success of the small groups will be achieved
through:
– an open exchange of views
– respect for differing opinions
– listening
– asking questions of each other to learn more
– respect for the time limits

18
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How do we gather and interpret data? – J. Persensky, USNRC

How do we gather and
interpret safety culture data?
WGHOF Safety Culture Workshop
Chester, UK
April 21-23, 2007
J. Persensky
USNRC
1

Available Methods/Tools
•
•
•
•
•

Surveys
Interviews
Focus groups
Observations of meetings and work activities
Document Review
– Self-Assessments
– Corrective Action Plans
– Written communications

• “Case study” follow-up
2
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Multiple Perspectives
• Horizontal assessment involving
each functional group, emphasizing
those with greater nuclear safety
responsibilities
• Vertical assessment, from first-line
supervisors up to and including
corporate senior management
• Sampling of each aspect of safety
culture
3

Integration of Data
• Assess consistency of observations
from the multiple data sources
(Convergent Validity) to identify
weaknesses in
– Corporate or senior site management
alignment
– Critical functional group alignment
– Site-wide alignment
4
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Resources
• Competencies of inspectors
• Data completeness
– Sampling strategies
– Validity
– Reliability

• Use of data from others

5

Challenges
•
•
•
•
•

Limit on use of methods/tools
Criteria for findings/judgments
Quantitative vs. qualitative data
Quality of data from others
Inspector qualifications and training

6
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How can we use the data? – A. Frischknecht, HSK

Hauptabteilung für die Sicherheit der Kernanlagen HSK

How will we use
Safety Culture Information?
Albert Frischknecht
Swiss Federal Nuclear Safety Inspectorate
WGHOF Workshop on Safety Culture
Chester UK, May 21 – 23, 2007

What shall we do with the information?
¾ The regulator‘s activities have an influence on the licensee‘s safety
culture.
¾ The impact of the regulator on the licensee‘s safety culture depends
on the type of regulatory strategy.
¾ The regulator can possibly have detrimental effects on the licensee‘s
safety culture if it does „the wrong thing“

¨ What is a basis for regulatory actions?

How will we use Safety Culture Information?

WGHOF Workshop on Safety Culture, Chester UK, May 21 – 23, 2007
Albert Frischknecht, Swiss Nuclear Safety Inspectorate HSK
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Regulatory Principles
1. Responsibility
• Responsibility for safety must always be with the operating
organisation.
• Nothing the regulator does should endanger this principle.
2. “Don’t make it worse”
“Questioning Attitude” of the regulator. Do nothing that can have a
negative impact on the licensee’s safety culture.
3. Foster Organisational Learning
Activities and questions of the regulator should foster the selfreflection and the learning process of the licensee‘s organisation.
4. Regulatory Balance
Find an adequate balance between the expert role, the authority
role, and the public role.

How will we use Safety Culture Information?

WGHOF Workshop on Safety Culture, Chester UK, May 21 – 23, 2007

3

Albert Frischknecht, Swiss Nuclear Safety Inspectorate HSK

“Data Collection”
How can safety culture data collection be built into existing regulatory
activities?
Regulators have different means for information collection
• Inspections
• Regulatory Meetings
• Safety Reviews
• Safety Reports
• ….
¾ Do we need a special process for Safety Culture Data Collection?

How will we use Safety Culture Information?

WGHOF Workshop on Safety Culture, Chester UK, May 21 – 23, 2007
Albert Frischknecht, Swiss Nuclear Safety Inspectorate HSK
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“Data Collection”
1. “Unité de Doctrine”
The regulatory body has to appear as “one body”.
2. Culture comprehends the whole organisation
Culture is everywhere. Information is everywhere. However, there
may be sub-cultures!
3. Adequacy
Decisions and actions should be based on a “comprehensive
picture” Æ Data must be comprehensive (but not more!!!)
Activities and questions of the regulator should foster the selfreflection and the learning process of the licensee‘s organisation.
4. Regulatory Balance
Find an adequate balance between the expert role, the authority
role, and the public role (What do you do with your data???).
How will we use Safety Culture Information?

WGHOF Workshop on Safety Culture, Chester UK, May 21 – 23, 2007

5

Albert Frischknecht, Swiss Nuclear Safety Inspectorate HSK

Engage Licensees
How do we engage with licensees so that they accept and act on safety
culture findings?
In technical issues we use
• Hint‘s in discussions with the licensee
• Requirements on actions (e.g. in letters)
• Special meetings on the issues
• Meeting with senior managers
• …
¾ Do we need something special in the area of Safety Culture?

How will we use Safety Culture Information?

WGHOF Workshop on Safety Culture, Chester UK, May 21 – 23, 2007
Albert Frischknecht, Swiss Nuclear Safety Inspectorate HSK
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Engage Licensees
•

„Don‘t make it worse“

•

„ don‘t provoke to opposition“

•

„not invented here“ syndrome

•

Responsibility must rest with the licensee!!!

¾ Initiate/foster a self-reflection process
•

Culture starts at the very top of the organisation!

¾ Engage top Management!
Are regulators allowed to be consultants???
How will we use Safety Culture Information?

WGHOF Workshop on Safety Culture, Chester UK, May 21 – 23, 2007

7

Albert Frischknecht, Swiss Nuclear Safety Inspectorate HSK

How should licensees respond?
How do we expect licensees to respond to issues raised?
Regulators expect things to change. What can they see? By which
means?
¾ What is an appropriate engagement of the Regulator?
(Responsability must remain with the Licensee!!!)
¾ How can regulators determine that things changed?
¾ What is a suitable time to expect changes?

How will we use Safety Culture Information?

WGHOF Workshop on Safety Culture, Chester UK, May 21 – 23, 2007
Albert Frischknecht, Swiss Nuclear Safety Inspectorate HSK
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How do regulator interact with
licensees?
Is interaction with licensees on safety culture compatible with other
regulatory activities?
Regulation and inspections in technical issues rely on clear and distinct
requirements (Laws, Ordinances, Decrees, Regulatory Guidelines),
based on norms, specifications, limits, physical and mathematical models,
etc.
• Interaction is from engineer to engineer (same interaction level)
• Common language, common background, common understanding
• Differences may be in objectives, opinions, arguments
• Discussion about a „neutral“ object (pump, ECCS, relais…)
How will we use Safety Culture Information?

WGHOF Workshop on Safety Culture, Chester UK, May 21 – 23, 2007
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Albert Frischknecht, Swiss Nuclear Safety Inspectorate HSK

How do regulator interact with
licensees?
What’s about safety culture?
¾ Interaction is between HF-Specialist and Engineer (level of interaction!)
¾ No norms
• safety culture cannot be prescribed
• there is no „one best way“ in the area of safety culture (and
organisation)
¾ Your counterpart is part of the object you observe! (the accessibility of
safety culture by the regulator is limited)

How will we use Safety Culture Information?

WGHOF Workshop on Safety Culture, Chester UK, May 21 – 23, 2007
Albert Frischknecht, Swiss Nuclear Safety Inspectorate HSK
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How do regulator interact with
licensees?
• Who interacts with whom?
• Do we have a common understanding?
• Do we have a common language?
Keep in mind:
• Responsibility must rest with the licensee!!!
¾ Initiate/foster a self-reflection process
• Culture starts at the very top of the organisation!
¾ Interact first with top Management
How will we use Safety Culture Information?

WGHOF Workshop on Safety Culture, Chester UK, May 21 – 23, 2007
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Albert Frischknecht, Swiss Nuclear Safety Inspectorate HSK

How will we use….
What do regulators need to do differently to ensure that we retain
effective oversight of licensee safety culture?
Don‘t the regulatory principles apply to technical regulation and
inspection as well? ….. unité de doctrine…
¾ Keep the whole picture!
¾ Use rigorously a comprehensive MTO-approach
¾ The regulatory organisation must be (or become) a learning
organisation
¾ Safety culture of the Regulator…
next meeting . . . .
How will we use Safety Culture Information?

WGHOF Workshop on Safety Culture, Chester UK, May 21 – 23, 2007
Albert Frischknecht, Swiss Nuclear Safety Inspectorate HSK
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APPENDIX 2 – IAEA SAFETY CULTURE CHARACTERISTICS

81

NEA/CSNI/R(2008)10

IAEA Safety Culture Characteristics
SAFETY CLEARLY RECOGNISED VALUE
•
High priority to safety (in documentation, communications, decision making)
•
Proper resource allocation (safety is the primary consideration)
•
Strategic business importance of safety (reflected in business plan)
•
Absence of safety versus production conflict
•
Proactive and long-term approach to safety issues in decision making
•
Safety conscious behaviour socially accepted and supported
LEADERSHIP FOR SAFETY CLEAR
•
Management commitment to safety (all levels)
•
Visible leadership
•
Leadership skills (systematically deployed)
•
Sufficient and competent staff
•
Involvement of all employees in improving safety
•
Safety implications considered in change management processes
•
Openness and communications
•
Effective Conflict resolution
•
Trust (between managers and individuals, throughout the organization)
ACCOUNTABILITY FOR SAFETY
•
Relationship with regulator (which ensures that accountability for safety remains with licensee)
•
Clear roles and responsibilities (clearly defined and understood)
•
Delegation of responsibility with appropriate authority
•
Ownership of safety at all levels and by indivduals
•
Compliance with regulations and procedures

IAEA Safety Culture Characteristics
SAFETY INTEGRATED INTO ALL ACTIVITIES
•
Consideration of all types of safety (nuclear, industrial, environmental, security)
•
Good quality documentation and procedures
•
Good knowledge and understanding of work processes
•
Motivation and job satisfaction (consideration of factors affecting this)
•
Good working conditions with regard to time pressure, workload and stress
•
Collaboration and teamwork (cross functional and interdisciplinary)
•
Housekeeping and material conditions reflect commitment to excellence
SAFETY IS LEARNING DRIVEN
•
•
•
•
•
•
•

Questioning attitude
Measurement of safety performance (safety performance indicators)
Open reporting of deviations and errors
Use of organizational and operating experience
Internal and external assessments including self assessment
Ability to recognise, diagnose and effectively correct deviations
Systematic development of individual competencies
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