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Abstract. Based on several Safety Culture self-assessment applications in nuclear organisations, the paper
stresses relevant aspects to be considered when programming an assessment of this type. Reasons for assessing
Safety Culture, basic principles to take into account, necessary resources, the importance of proper statistical
analyses, the feed-back of results, and the seting up of action plans to enhance Safety Culture are discussed.

Introduction
Safety culture rests on those who work in the organisation, built up by the way safety has
been and is practised. It can have a high or low level, but it exists since the start of the
organisation activities and can always be enhanced. In general, safety conditions and
procedures are appropriately set in the initial stages of a nuclear project. All what is required
after its implementation is to maintain and update them, with continuous monitoring efforts,
at relatively low costs, to check that degradation of these conditions and procedures does not
occur. This process is at the base of a safety culture assessment and enhancing programme
[1.
Safety culture assessment surveys carried out in different organisation, by exploring the
perceptions of the employees regarding their working conditions and managerial enviromnent,
allowed objective findings on whether the safety doctrine, that the organisation claims to
apply in everyday activities, is really carried out [2] [3] [4] [5].
Reasons for assessing safety culture
The decision to implement a safety culture enhancement programme, or even an assessment
of the current situation of an organisation, has many reasons such as:

*organisational changes of large impact in the management of personnel,
*recurrence of minor events, impairing the smooth operation of plant facilities,
*relaxation in quality assurance measures, leading to frequent reworking and

replacement of materials or equipment,
*coexistence of different technologies in the same site, requiring special actions for

blending into a common culture, the different safety conditions and procedures
coupled to such technologies,

*reaction to environmental groups criticism related to safety conditions in the
organisation.

Some of these aspects, or a combination of them, can provide a basis for concern regarding
the possibility of degradation of the safety culture level of an organisation. This, and the
experience of other companies having endured radical consequences due to safety culture
degradation, prompted in some of the surveyed organisations, a decision for conducting an
assessment of their safety culture.
Basic aspects
Safety culture, as in any cultural expression of human activity, depends on particular aspects
related to social environment, historical background, and accepted values. Thus, it may not be
meaningful to compare in absolute terms safety culture levels between two different
organisations. However, it is very important to have a reference status from which an
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organisation can start a process of safety culture enhancement. Through an assessment of its
current safety culture level, the organisation will be able to find out where weaknesses exist,
set up a plan to correct them and, in due time, check the new level of safety culture reached,
to confirm if the measures taken have been effective. In this way, there is no comparison with
other organisation's safety culture levels; the only possible comparison is between situations
of the same organisation in two points in time, by using same assessment processes.

To successfully implement a safety culture assessment, some basic principles need to be
observed:

* Since the start up of an organisation activities, the assessment of safety culture
should be the concern of the senior management, because it represents a tool for the
management of the organ isation safety.

* As there is always the risk of unsatisfactory results, mainly in the case of an initial
assessment, it is very important that senior management be involved in the decision
to proceed with the assessment, so that they will stand behind any findings that may
appear.

* The assessment can focus on a specific part of the organisation, for instance, on the
operational area. It has to be understood that safety culture permeates the whole
organisation (i.e. Operations rely on procurement of materials and equipment,
which could be performed by the area of Administration, on manpower
qualification and training which could be provided by Personnel, on third-party
services to be contracted by the Commercial area, etc). Thus, when making partial
assessments, it is necessary to have a good understanding of where area boundaries
lie. Also, because employees in the particular area being assessed may feel
discriminated against, when such an exercise is performed, special care has to be
taken to provide them with a clear explanation of the objectives of the assessment
in their particular area.

* A self-assessment has the advantage of creating a process within the organisation
allowing for continuity of application, as well as for creating a complete internal
infrastructure of expertise for its implementation and follow up. Also, with respect
to safety issues that were observed in some cases, one of the senior management
main concerns was to assure a thorough analysis of results before publishing them.
In this respect, it was more suitable to have a self-assessment of the safety culture
of the organisation than to do it through external consultants or audits.

* The self assessment body should be a unit representing all company's divisions, in
order to produce results accepted by all employees due to its overall representation
and unbiased composition.

* It has to be borne in mind that, especially if a self-assessment is being done for the
first time, results need to have credibility both internally and externally. It is
therefore important to have an independent organisation, with reputed expertise in
the field, to audit and endorse the applied methodology and the quality of the
assessment performed. Surveys performed in different organisations selected the
LAEA for this support, by taking into account its experience in dealing with
internationally accepted assessment methodologies and statistical analysis
techniques.

Internal and external resources
An assessment of safety culture requires resources of the organisation in terms of manpower,
employees' time, publications, meeting places, computer programmes for statistical analysis
of results, and external resources either in terms of experts, if the assessment is done by
outsiders, or in terms of auditing support, if the assessment is self-performed.
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As already mentioned, in the case of a self-assessment, a team has to be established with
members of different professional backgrounds related to the different disciplines involved in
a safety culture assessment (in one case, the team was made up of nuclear safety engineers,
nuclear physicists, operators training specialists, psychologists, sociologists, personnel
management specialists, mathematicians and statistics technicians). This team has to undergo
a special training on the concepts of safety culture, on methodologies to assess safety culture
and on interviewing techniques. Some of its members would need training on the specifics of
statistical handling of data for this type of research. To perform the assessment this team
should be given the authority to reach all areas of the organisation and work as a task force
acting under a manager specially appointed by the top management.
In order to have an employees' universe large enough to extract meaningful conclusions, the
organisation could consider different approaches to obtain their responses:

•survey by using questionnaires; this has proved to be one of the preferred methods
of data gathering because of its easy way to get a large number of replies. In this
case, employees can fill the questionnaires after working hours or, as in some of the
cases considered, during working hours which assured a rather large universe (in
surveys performed using this approach, the range of responses was between 73 and
82% of the whole population under study). This approach involved senior
management approval, due to its cost implications (about one-hour working time
for each employee).

* individual interviews by selecting a sample of the total population, requiring a
special selection process to identify groups to represent the whole organisation.

Tools for statistically analysing the results should be made available to the assessment team,
like computer programmes for analysing profiles, means, standard deviations, significant
deviations, etc.

Communication with the whole of the employees population to explain the importance and
scope of the assessment, and its results, is another example of other activities the assessment
team will need to perform. This will be translated in information letters, questionnaires,
publication of results to all employees that the organisation would need to consider in the
assessment budget.

In the case of an assessment made by external organisations, many of the above resources will
be included in the service contract to be signed with such organisation. However, a minimum
team of the organisation employees, to act as a liaison group, will always be required.
Training of this team, along the lines described for the self-assessment case, will also be
necessary.

Statistical analysis
Statistical analysis can give a diagnosis of deviations of certain safety culture components, as
a function of different background conditions of employees, or as related to specific units of
the organisation. These deviations are the basis for future actions of safety culture
improvement.
The statistical analysis is a key element to reach meaningful conclusions. It requires careful
judgment on the way survey results are handled. In one occasion, the statistics of the results
was based on a grouping of data that concealed the existence of weak areas. This was due to a
kind of compensation between high and low marks by such grouping. A different way of
grouping the results allowed to find out clear indications of weak areas, and this by using the
same survey data bank
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Feed-back to the organisation
Senior management is informed of the results and may decide to communicate them to all
participants of the survey. As in several of the assessments performed, this action helped to
respond to expectations of a number of surveyed employees who were sceptical of its results
when the process was initiated.
The process of sharing of results is useful to get a feed-back from the. surveyed population
regarding relevant elements that could have been misunderstood or underestimated.
Action plans
Based on statistically diagnosed deviations and relevant feed-back information, action plans
can be developed for application to enhance the safety level found in the survey.
The action plan should result from consensus of the managerial corps of the organisation, as it
is this body who will implement it and apply the corrective measures that are proposed.
The safety culture team's role is to report on results and deviations detected, and on relevant
feed-back information gathered from the surveyed population, for the managers to agree on
the set of measures to be applied.
This set will constitute the organisation action plan to be submitted to the senior management
for approval. This plan should be applied during a reasonable period of time (i.e. 18 months)
for the measures to be implemented and turn out the desired results.
The number of measures shall not be too large as it may lead to an action plan too difficult to
implement or manage.
Conclusions
A good Safety Culture in an organisation translates itself into sound safety practises that
contribute to run its production smoothly, according to its strategic planning.

Safety Culture assessment is a managerial tool allowing to recognize where areas of
improvement are required in terms of safety practise. Self-assessment projects applied in
several organisations demonstrated the feasibility of applying such a tool and of implementing
plans for enhancing Safety Culture. A great deal of the success of these applications was
based on the credibility of their results, reached through the endorsement of the IAEA on
applied methodologies and the quality of the assessment performed.

An efficient way for obtaining reliable results is a survey on the perceptions of the
organisation working population regarding how safety practise is being performed in their
everyday activities.
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