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a b s t r a c t
Organisational learning has attracted scholarly interest for some time. In parallel a recommendation has
been expressed to nuclear power plants to become learning organisations. I start from systems and practices of organisational learning that can be observed within the nuclear industry. After that I give a short
description of the LearnSafe project and its main results. Next, I suggest a model that may provide help to
nuclear organisations in structuring their discussions of organisational learning. Finally, in the last main
section of the paper I discuss implications for the nuclear industry. At the end conclusions are drawn to
give suggestions for future research.
Ó 2009 Elsevier Ltd. All rights reserved.

1. Introduction
Organisational learning has attracted scholarly interest for
some time (Easterby-Smith, 1997; Easterby-Smith et al., 1999,
2004). In parallel the recommendation to the nuclear industry
has been that operators of nuclear power plants should become
learning organisations (IAEA, 2002). Unfortunately however, this
recommendation has been given without concrete guidance for
how this could be achieved. The aim of this paper is to explore
models that can provide help to the nuclear industry in structuring
their own discussions on facilitators and hindrances of organisational learning.
Organisational learning has in the management literature been
seen as adaptations to changed operational environments. The
deregulation of the electricity market represented such a period
of change for the nuclear industry, which during the years 1995–
2005 due to low prices for electricity introduced many tensions
in the operation of nuclear power plants. Increased prices during
recent years have caused a revival of nuclear power and the plants
are now seen as very proﬁtable. Fulﬁlling the requirements for safe
operation is however still the major challenge to managers and
organisations at the nuclear power plants.
In the ﬁrst major section of the paper I give a description of
practices in the nuclear industry, which have an application to
organisational learning. After that I describe brieﬂy how data was
collected in the LearnSafe project1 and how it was analysed. From
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there I develop a model that may provide help to nuclear organisations in structuring their discussions of organisational learning.
Implications for the nuclear industry form the last section of the
paper. At the end I draw some conclusions and give suggestions
for future research in the area.
2. Organisational learning in the nuclear industry
2.1. Organisational characteristics
Organisational structures in use at nuclear power plants are designed to meet the need to manage areas of deep technical skills
and knowledge that are necessary to run the plants. Organisational
innovations such as lean structures with few organisational levels,
empowerment and process orientation have been tried, but
requirements for accountability and repeatability have preserved
structures with line organisations and formalised procedures for
decision making and work control. Modiﬁcations of the plants
are handled through a parallel use of project organisations.
Nuclear power plants have a very long operational life. Most nuclear power plants that are in operation were initially designed for
30–40 years of operational life, but today many plants are planned
to run for at least 60 years. The long operational life places many
challenges on the plants. One challenge is connected to technical
development, which at some point in time will force the plants
to modernise due to a combination of more stringent safety
requirements, opportunities for power upgrades and difﬁculties
to get spares. Another challenge is connected to maintaining skills
and competence over two or more generations of staff.
Regulatory oversight implies that it is not enough that the
plants are safe, but they are in addition forced to provide continuous proof to the regulator that they are safe. International practice
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places the sole responsibility for safety on the operator of a nuclear
power plant. This is a straightforward requirement, but it also carries a subtle contradiction in the assumption that the regulator
should not manage the plants, but still inﬂuence what they do
(Wahlström, 2007a).
Nuclear power is a political technology, which stirs emotional
reactions from politicians, media and the general public. This
means that the nuclear industry’s words and deeds are watched
closely. Decision power also is exercised in political processes
when power companies apply for building and operation permits.
If something unexpected happens during plant construction or
operation scrutiny is started immediately and efforts to restore
public conﬁdence and trust may be considerable.

assumed to be followed literally, but administrative instructions
are often seen more as ensuring repeatability in work activities.
The management of change at nuclear power plants goes
through strictly controlled procedures, which are enforced by the
regulator. Special administrative instructions are written and used
to control this process. At nuclear power plants a separation is usually made between technical modiﬁcations and organisational
changes. The formal procedures for the management of change
are sometimes perceived as preventing even well motivated
changes, but experience has clearly demonstrated the need for
thorough reviews of all modiﬁcations and changes before they
are introduced (OECD/NEA, 2005).
2.4. Organisational culture

2.2. Plant, people and processes
Since the ﬁrst commercial plants were built in the 1960s, the
nuclear industry has gone through several cycles of learning.
Unfortunately, this learning has been partly reactive in response
to incidents and accidents that brought earlier shortcomings in
plant design and operation to the surface. Early safety concerns
were focused mostly on technical matters and considerable efforts
were spent on deﬁning principles to be applied in developing
requirements that would ensure safety of the plants. The deterministic safety principles that were created are still used today, but a
few incidents in the early 1970s demonstrated the need for
amending them with probabilistic safety criteria.
The Three Mile Island accident brought focus on the people who
operate and maintain the plants. The accident brought many
improvements into control room design, procedures and operator
training to nuclear power plants all over the world. This development also triggered research in human behaviour and probabilistic
safety assessments to provide estimates of the likelihood of human
errors. Attempts in the early 1980s to elevate the inﬂuence of organisation and management on safety to the agenda did not at that
time inﬂuence the thinking of the nuclear community.
The Chernobyl accident changed this situation. The post-accident meeting hosted by IAEA identiﬁed deﬁcient safety culture as
the root cause for the accident (IAEA, 1986) and a new cycle of
learning was initiated. Today it is common practice to address
the three systems of plant, its people and work processes or with
a different set of terms man, technology and organisation. In hindsight it may be considered surprising that it took nearly half a century and two major accidents to create this insight.

Whereas the management system can be seen as the formal
part of the organisation, the organisational culture can be seen as
its informal part. Organisational culture has to do with shared values, attitudes and beliefs that members of the organisation have
towards different things. One model of organisational culture separates between artefacts, espoused values and basic underlying
assumptions and argues that organisational culture is difﬁcult to
assess and change (Schein, 1992).
A common view is that organisational culture is an emergent
property that does not lend itself to conscious control. Organisational culture will however change over time in response to external events and to achieved and perceived performance. Good
performance over extended periods of time has a tendency to enforce organisational beliefs in continued success, which may introduce more lax attitudes towards thorough safety precautions.
Incidents and accidents have shown that gradual drift in organisational culture can create careless attitudes for example towards
instructions. A common practice today is that nuclear power plants
carry out organisational surveys that reﬂect prevailing organisational culture.
IAEA has since the Chernobyl accident actively been marketing
the concept of safety culture to nuclear power plants (IAEA, 1991).
Safety culture can be thought of as an organisational culture that
safety oriented organisations should have (IAEA, 1998). IAEA has
been active in developing guidance for activities that can support
a good safety culture and the property of being a learning organisation has also been associated with a good safety culture (IAEA,
2002).
2.5. Systems facilitating organisational learning

2.3. Management systems
The management systems in use at nuclear power plants build
on quality systems and organisational handbooks that were introduced in the late 1970s (Wahlström, 2004). At nuclear power
plants today different concerns such as quality, safety, environmental protection, labour safety and security have been integrated
into a single management system that also includes various nonsafety related systems. The management systems of today typically
have a hierarchical structure starting from the top with descriptions of mission, organisational values and vision and ending at
the bottom with detailed instructions for carrying out speciﬁc
activities and tasks.
Instructions that control daily activities form an important part
of the management systems and they can on a general level be divided into three groups: operational, maintenance and administrative instructions. The operational instructions are further
subdivided into instructions for start up and shut down as well
as disturbance and emergency instructions. The operational
instructions are usually validated at simulators and they are
assumed to be followed literally. Maintenance instructions are also

The nuclear industry has a long tradition of sharing knowledge.
These traditions have resulted in formalised systems for the exchange of information, which are operated by IAEA and WANO.
One example is the feedback of operational experience that documents and shares lessons learned from incidents all over the world.
These systems lay a dual responsibility on the nuclear power
plants to report and analyse their own incidents and to extract
and apply lessons from incidents at other nuclear power plants
in the world.
IAEA and WANO also support organisational learning by peer
reviews. A team of 10–20 persons from several plants visits a host
plant for a period of 2–3 weeks to assess performance in several
organisational areas. This practice gives a learning opportunity
both for the host plant and for the people taking part in the review.
The effect of learning is enhanced by revisiting the host plant some
18–36 months later after the peer review.
The management systems contain several functions that facilitate organisational learning. One example is the yearly planning
in which plans are compared to performance outcomes to analyse
deviations and to suggest improvements. Regular audits of work

