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Abstract. Many organizations depend on human performance to avoid incidents involving
significant adverse consequences. Such organizations are typically termed high reliability
organizations (R~s). While heavy emphasis has been placed on designing system hardware and
software to intercept and mitigate events that could cause adverse consequences, dealing with the
design of the human component has proven to be more complicated. Examination of various safety-
related incidents makes it clear that human performance, and in particular organizational processes,
plays a dominant role. The human errors are of various origins and are typically part of larger
organizational processes that encourage unsafe acts that ultimately produce system failures. It is
generally postulated that without an effective organizational safety culture, a safe working
environment is impossible. While many different perspectives exist from which safety issues might be
addressed, a method that allows the quantitative measurement of organizational processes deemed to
impact overall safety performance is considered useful to understand the potential for future
inadequate safety performance. This paper describes the Safety Performance Management System, a
method useful for diagnosis, subsequent intervention and follow-on measurement. Implications for
use of this method are presented and the concluding discussion includes insights regarding the general
application of the method to improved facility safety performance.

1. Introduction

Many organizations depend on effective human performance to avoid incidents involving
significant adverse consequences. Heavy emphasis has been placed on designing system
hardware and software to intercept and mitigate events that could cause adverse
consequences. However, it is clear from an examination of various safety-related incidents
that human performance, and in particular organizational processes, has played a dominant
role in the root cause of such events. The significant industrial catastrophes of modem times
(e.g., Chernobyl, Bhopal) have led to greater attention being placed on some components of
human performance. Yet, safety statistics continue to attribute at least 50 percent [1], and as
high as 90 percent [2] of the causes of many accidents to human error. The human errors are
of various origins and are generally part of larger organizational processes that encourage
unsafe acts that ultimately produce system failures.

It is generally agreed that without an effective organizational safety culture, a safe working
environment is impossible. The organizational culture consists of the context within which
behaviors occur and more specifically the expectations and values that are perceived to be
reinforced by the organization. While many different perspectives exist from which safety
issues might be addressed, a method that allows an objective and quantitative measurement of
organizational processes deemed to impact overall safety performance is considered to be a
useful tool in the assessment of safety culture and the potential for future inadequate safety
performance.
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2. Identification and assessment of organizational processes

The organizational processes which impact overall safety performance have been identified
and a method for their assessment developed. The effectiveness of this method has been
demonstrated in numerous different organizations representing industries as diverse as nuclear
power, research, mining, health care, and chemical reprocessing. Seventeen organizational
dimensions are postulated to impact safety performance. These dimensions, and their
definitions, have been reviewed in detail elsewhere [4]. Data collection tools have also been
developed to assess and evaluate these dimensions within an industrial setting. The five data
collection tools developed to assess the seventeen dimensions have also been reviewed in
detail elsewhere [5]. The tools include: Functional Analysis, Structured Interview Protocols,
Behavioral Anchored Rating Scales (BARS), Behavioral Checklists, and Organizational and
Safety Culture Survey Instrument.

Multiple tools are used to assess each of the identified seventeen dimensions. Convergent data
from the multiple tools is of particular interest. The tools allow for collection of both
quantitative and qualitative data, which can be used to provide supporting evidence for the
results obtained regarding the dimensions of interest.

3. High reliability organizations

A set of literature exists that defines one type of organization as a "high reliability
organization" (HRO) [6]. HROs are defined as organizations which (1) must maintain high
levels of operational and/or safety reliability in order to be allowed to continue operations, (2)
cannot easily tradeoff between capacity and safety because of the consequence of error, (3)
are not allowed the benefit of learning through trial and error due to the cost of error, (4) must
be able to manage normal operations while maintaining flexibility to cope with unanticipated
events, and (5) are judged to fail if high levels of performance are not continually maintained
[7].
The issue becomes determining how an organization achieves the status of an HIRO. Some
common characteristics of successful HROs [8] include:

* Employees buy into the big picture through consistent communication and teamwork
to arrive at a common path forward;

• Being 'learning organizations' by aggressively seeking to know what they don't
know; and

• Measurement is used to manage so that reward and incentive systems are designed to
recognize the costs of failure as well as the benefits of reliability.

Further amplification of each of these attributes and their proposed relationships to the
dimensions identified earlier is provided in Fig. 1.

4. Safety performance management system

The Safety Performance Management System (SPMS) has been developed to assist in the
assessment of organizational performance in relationship to the attributes identified as
important for achieving the status of HRO and the dimensions related to the identified
attributes. The SPM1S is graphically displayed in Fig. 2.
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SPMS is a dy-namnic and iterative model especially useful in organizations that engage in
complex operations that impact employee and public health ad safety (e.g. HAR~s). The
model allows for:

• The diagnosis ofimanagement and organizational strengths and weaknesses,
* The development of intervention strategies to address the areas identified for

improvement, and
* The measurement of per-formianice to ensure the effectiveness of programs for enhanced

safety.

Using the set of 1 7 organizational dimensions identified and te five tools foi- measurement.
the ability of an organization to perfi.orm the behaviors important to achieving the status of anl
H-R() can be assessed. Outcomes of such an ssessm-ent include:
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* Overall organizational profile with respect to the behaviors important to safety,
* Identified differences within organizational groups,
* Highlighted strengths and areas for improvement,
• Prioritized and integrated recommendations to enhance safety performance in a cost-

effective manner, and
* Comparisons to other organizations on which similar data has been collected.

Once the organization is well understood with respect to safety performance, targeted
solutions for organizational improvement can be developed. Intervention strategies might
include:

* Human performance skills training, in topics such as communications, leadership,
management and supervisory skills, and safety culture.

* Programmatic initiatives to enhance organizational infrastructure.
* Streamlining existing organizational processes.

Finally, the SPMS model ensures that once targeted solutions have been implemented that the
desired effect is being achieved. The measurement phase of the model includes a process for
the collection and incorporation of feedback related to intervention strategies. Such a process
is essential to ensure continual organizational safety performance improvement. The SPM1S
measurment phase includes:

• Use of interviews, focus groups, and employee surveys to measure the effectiveness of
the balance between efficiency and safety.

• The development of measures to allow continued monitoring and self-assessment in
key areas.

* Development and maintenance of a database for trending and tracking performance
measures related to safety.

Data collected during the measurement phase of the SPMS model is evaluated to determine if
the organization is where it wants to be, is going where it wants to go, and what needs to be
done to get where it wants to go. This evaluation provides the critical link from measurement
back to diagnosis.

5. Implications

The implications of this work are broad based and particularly critical in the identification of
those organizations which are performing in a manner more or less indicative of a high
reliability organization. Organizational safety culture is an assessable construct and the Safety
Performance Management System is an effective method for diagnosis, intervention, and
measurement of those attributes important to sustaining a safety culture. By systematically
measuring safety culture, organizations can identify' areas for improvement or continued
maintenance.
Data from such assessments can be used to improve overall safety performance by
implementing highly cost-effective and focused intervention strategies. By identifying the
specific variables or organizational areas in which improvement is most needed, such focused
and cost-effective strategies can be developed to ensure that the focus of the entire
organization is on the development and maintenance of a safety culture that will support
achievement of a high reliability organizational focus.
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