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Abstract. The Canadian nuclear industry is undergoing change in response to a variety of
internal and external pressures on licensee organizations. Operational experience also indicates that
management and human performance aspects are among the leading causes of unplanned events at
licensed facilities. These observations have raised the CNSC's awareness of the importance of
organization and management processes and human performance to the safety performance of a
facility. The CNSC is utilizing quality management and organizational assessment approaches to
address this issue. The Organization and Management Review Method has been developed to canry
out organizational evaluations. The method has been applied to a number of nuclear facilities in
Canada. Results have provided a more complete profile of the organizations and have thereby
contributed to the oversight monitoring of licensees. Some of the data are being meta-analyzed to
determine what influence culture has on the other organizational dimensions and whether there are
performance indicators that can predict future safety performance. We hope that a clear profile of a
"good performer" will allow us to compare and rate facilities against a series of benchmarks or
standards yet to be developed. Some of the challenges that the CNSC faces with respect to the
implementation of the O&M Method are being addressed. All of the information relevant to safety
performance should be taken into account when giving recommendations pertaining to licensing
decisions.

1. Introduction

In recent years a number of pressures have come to bear on Canadian nuclear facilities. These
pressures include the need to improve operational performance, the privatization of nuclear
power plant operating organizations, deregulation of the electricity market, organization
downsizing and outsourcing of selected support functions such as engineering and safety
analysis services. In addition, operational experience has indicated that management and
human performance aspects are among the leading causes of unplanned events at licensed
facilities. These have raised the CNSC's awareness of the importance of organization and
management, and human performance to the safety performance of a facility.

The CNSC is utilizing two approaches to respond to these challenges in the organization and
management area. The first is quality management (QM), traditionally referred to as quality
assurance. This approach focuses on establishing the adequacy of implementing formal
management processes such as design, engineering change control, operating experience
review and corrective action. Quality management audits demonstrate that a management
structure and managed processes, which meet specified standards, are in place. For many
years quality management was implemented at Canadian nuclear facilities on a voluntary
basis. The new Nuclear Safety and Control Act and Regulations, and the introduction of QM
requirements in facility licence conditions, have made mandatory the implementation of
quality management programs at nuclear facilities. This is resulting in organization and
management improvement as management and structured processes, which meet defined
standards, are being put into place and implemented.
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The quality management audit approach, however, is not well suited to assess organizational
culture and the behavioural aspects associated with activities such as communication,
organizational learning and the coordination of work. To assess those behavioural aspects, the
CNSC has, since the late 1990's, developed and implemented the Organization and
Management Review Method (O&M Method), which was based on the preliminary work
conducted in the US and Sweden (Haber and Barriere, 1998). It provides the user with the
tools, both qualitative and quantitative, for measuring those organizational factors, including
safety culture, that influence safety performance. Based on our experience to date, we believe
that the O&M Method complements the quality management approach and gives the CNSC
an improved understanding of the safety performance of a licensee's organization and
management processes. A review of the literature that examines the importance of
organizational factors and their relationship to safety culture follows.

Sorenson (2002) provides a survey of the state of the art in the study of safety culture and its
link to safety performance. In his review of the empirical evidence, he notes that much work
has been done to validate the notion that safety culture and other organizational factors have a
strong relationship to the safety of operations. Although there has only been little direct
research on the organizational factors that comprise a "good" safety culture, much literature is
available that makes the indirect assumption that plants with low accident rates have a
relatively good safety culture (Lee, 1998). In its extensive study of the predictors of safety
performance, the Advisory Committee for the Safety of Nuclear Installations (ACSNI, 1993)
has shown that the regulator's behaviour will affect the culture of the licensees, and that the
most effective safety cultures will develop in less prescriptive regulatory structures. The study
goes on to indicate that, along with the external impact of the regulator on the organization,
the key predictive indicators of safety performance are effective communication, good
organizational learning, and an organizational focus on safety.

Haber and Shurberg (2002) have shown that safety culture is a construct that can be
measured. They suggest that the O&M Method can tell us about the organization's
performance and will discriminate between high and low performers. High performers will
demonstrate such behaviours as constructive values, a drive to perfection, a questioning
attitude, effective communication, as well as a strong emphasis on safety. These behaviours
are consistent with those described by AC SN (1 993).

2. Organization and Management Review Method

The O&M Method starts with a conceptual model of the organization (Haber and Barriere,
1998). The model, known as the Canadian Adaptive Machine Model, or CAIMM, was
developed to assist the CNSC in examining the various functional groupings or components
of the organization and the ways in which information flows. The model was adapted to the
Canadian nuclear industry to illustrate a typical facility that could adapt itself or reconfigure
itself to off-normal situations when necessary. A nuclear organization can be configured into
five components that include the Strategic Apex (to set the corporate vision, goals and
policies), a Middle Line (to oversee activities related to operations, maintenance and service),
a Technostructure (to standardize work processes, outputs and the skills of the operating
professionals), an Operating Core (to accomplish the work of the organization) and Support
Staff (to facilitate work and minimize any disruptions to the flow of work). Once the model
was described, statements about the roles, responsibilities and interactions of the various
components were generated, along with their coordinating mechanisms. From those
statements, nineteen observable behaviours, that we refer to as dimensions, were identified
that could be measured within the organization.
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3. Application of the Method

Five types of data collection tools are used to measure the dimensions. First, a functional
analysis of the organization's documentation such as its organization charts, procedures
(especially those related to safety), and results from recent performance assessments is carried
out. Based on this analysis the evaluation team chooses a subset of the dimensions to
examine. Structured interviews, behavioural anchored rating scales (BARS), work
observations (using Behavioural Checklists) and a paper-and-pencil survey (an Organization
Culture Survey, including safety scales) are then used at site to assess each of the identified
organizational dimensions. Depending on the size of the facility and the extent of the data
collection, the evaluation can take fromn 10 days to 2 weeks. The corporate units that have a
direct working relationship with the facility are also included in the evaluation. The method
has been applied to all nuclear power plants in Canada, as well as other types of facilities,
such as a mine/mill facility, a conversion facility, a research reactor and a particle accelerator.
A total of 9 facilities have been evaluated to date.

4. Results

The results of the O&M Method have been used by CNSC staff to obtain a more complete
profile of organizations and have thereby contributed to the oversight monitoring of licensees.
More specifically, results have pointed out those organizational factors and management
principles and processes that are working well, and those requiring improvement. They have
also verified findings from previous audits and inspections, and have provided information to
assist CNSC staff in identifying areas for more focused follow-up examinations utilizing
audits or inspections.

The reaction of the licensees to the method varies from those that embrace it whole-heartedly
to those that remain unconvinced of its merit. Many licensees see the value of the evaluations
in confinning organizational weaknesses. On the basis of the results, some licensees have
developed facility improvement plans, incorporating the findings from multiple performance
assessments, including the O&M evaluation. Some licensees have also expressed concern
with the intrusiveness of the evaluation team on-site because of the labour-intensive nature of
the data collection activities.

At present, some of the data from all of the evaluations are being meta-analyzed to determine
what influence culture has on the other organizational dimensions and whether there are
performance indicators that can predict future safety performance. This research is
preliminary and no clear conclusion can be drawn at this time.

5. Regulatory Challenges

There are a number of challenges that the CNSC faces with respect to the implementation and
reliance on the O&M Method as a regulatory inspection tool. Although the method is
generally recognized by CNSC staff as providing additional information about the
effectiveness of the organizational factors, management principles and processes of the
facility, its role in the CNSC compliance program has yet to be established. Areas requiring
attention include: the lack of criteria which define when organizational behaviours are
acceptable; the use of results to monitor improvement in the facility; and the enforcement of
corrective actions.
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In addition, the role that the O&M Method may play in the regulatory oversight of the
changes facing the Canadian nuclear industry is currently under consideration. Examples of
regulatory challenges that have emerged in this area include: the adequacy of a change
management process to confirm that a licensee can justify and rationalize proposed changes
within the organization (with no negative impact on safety); the industry's increasing use of
contractors, raising issues such as contractor training, work protection and worksite
supervision; the aging of plants and the problems associated with maintaining or replacing
components while complying with regulatory requirements; and the costs and difficulties that
the industry faces to maintain and attract a skilled workforce while ensuring that safety is not
compromised.

A number of activities are under consideration to address those challenges. Workshops and
information sessions have been initiated to better assist regulatory staff in tracking licensee
improvements. The production of a regulatory document which touches on those
organizational areas not currently addressed in other regulatory documents or requirements
may be developed. In order to do that, first the criteria for good performance must be
established before it can be determined whether all organizational factors should be included.
The ACSNI has suggested that the best safety standards "can arguably only be achieved by a
program which has a scope well beyond the traditional patterns of safety management
functions" (1993, pg. 37). Thus, it is incumbent on the regulator to ensure that any regulatory
documents encompass the scope and breadth of those issues that are intrinsic to safety but
may not be evident. The CNSC will endeavour to meet that challenge.

Sorenson (2002) points out that it is important to identify performance indicators that capture
the attributes of safety culture and its relationship to safety and operations, and safety
regulation. It is therefore our longer term goal to develop performance indicators which can
be used to flag potential problems in the licensee's organization and that will help us to
predict when safety in a nuclear facility is likely to decline.

6. Future

One way that we are trying to advance the practical aspects of the O&M Method is to suggest
a complementary way of integrating O&M evaluations with QM audits to embrace their
similarities. Although, in some respects, some of the methods used in both approaches are not
compatible with each other in terms of their data collection techniques, results from each
method show both confirmatory finidings and the unique information that each method
contributes to build an organizational profile of the licensee's facility. QM audit information,
although most effective for ensuring compliance, can provide information useful in O&M
evaluations, and vice versa. From the research presently being conducted on the data, it is
hoped that what will emerge will be a clear profile of a "good performer" which will allow the
CNSC to compare and rate performers against a series of benchmarks or standards yet to be
developed. That step will help licensing staff to better monitor those areas of their licensee
facilities where improvements are needed in terms of organizational effectiveness.

7. Conclusion

Organizational change can occur over a long period of time and through informal processes,
as well as through planned and managed change initiatives. It is therefore important that the
regulator keep a close watch on organizational factors as part of the normal regulatory
oversight activities. In today's economy with unstable markets and de-regulation of the
electricity industry, it is more important than ever that a regulator make informed decisions
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that benefit the health, environment and safety of the public. This is the modem regulatory
environment in which the regulator needs to be mindful of the challenges that the nuclear
industry faces. The most comprehensive information about licensee performance is the key to
making well-informed regulatory decisions. That means that all of the information relevant to
the organizational factors, management principles and processes that relate to safety
performance, whether it comes from specialized audits, inspections or evaluations, should be
taken into account when making licensing decisions.
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