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Abstract

To determine organisational safety performance data and
information (‘information') are collected from operational areas.
Information usually includes incident analysis and remedial
action plans, and avariety of fieldwork observations. Whilst the
information is used to report performance, often in response to a
series of targets, it appearsiit is rarely used to assist in the
development of a safety intervention narrative relevant to the
leader’s normal activities and area of responsibility.

This research aims to develop and validate a statistical process
which can be used to assist organisations to improve their safety
performance. With the working name "Safety BMI" the process
analyses existing data to inform a level of injury risk tolerance,
which can then be used for a variety of purposes, including
forecasting risk and investigating organisational capability to
controlrisk.

The research has shown the "Safety BMI" to be a potentially
valuable tool.
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Everyone who works in the West Australian (‘WA') mining industry has first-hand knowledge
of the efforts their employer undertakes to prevent harm to all involved in production. In
general, the industry has an effective "safety culture" which is a result of everyone being
involved in the prevention of harm. Every person goes through an induction process, learns
about the safe systems of work, and contributes information which demonstrates they have
conformed with the safe way of doing their work.

With around 150,000 people employed in the WA mining industry, across 134 operations a
considerable amount of information about safety performance has been collected.

Although the mining industry safety performance is amongst the best in the state and
country, there is some frustration that recent performance, particularly fatality and serious
injury rates, are not satisfactory.

The prevention of workplace injuries can be described as a 'risk-based' management
system. This means we systematically look at what could go wrong, and if it is important,
we do something about it. In effect, things that can cause fatalities are more importantthan
things that can cause a minorfinger cut. We do far more to prevent fatalities, than we do to
prevent minor cuts to fingers. This is because we do not 'tolerate' fatalities, but we can
tolerate minor cuts to fingers.

The word 'tolerate' has a specific risk-based meaning, being the level of risk which initiates
change. We have used toleration in the Safety BMI because if we tolerate something, we
leave it alone and do not initiate change. However, if we do not tolerate something, we do
something aboutitand make sure it goes away, or its impact is managed. The "Safety BMI"
explores various elements of toleration, to describe safety performance.

To develop the "Safety BMI" we are grateful to several organisations who have donated
considerable amounts of safety related information. These organisations will remain
anonymous in all communication related to this project.

Aim

This research aims to develop a statistical process which analyses existing safety data to
enable monitoring of incident and injury risk.

Objectives

To address the aim, the research has the following objectives:

1. Develop a conceptual modelwhich describes a risk-based approach to enable mining
industry safety performance to be described.

2. Obtain and prepare industry safety data for analysis.
3. Develop a process to analyse organisation safety data based on the conceptual model.

4. Validate the process with several organisational data sets.
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Objective 1: Develop a Conceptual Model

* The conceptual model integrates a series of risk management elements from 1ISO31000 and
associated literature. We have purposefully adopted existing terminology, to improve
acceptance of the project fromthe community.

* We developed a series of concepts based on the toleration of risk and associated risk
elements including:

o Organisations are divided into departments and teams, and each report data and
information. This information can be used to determine the organisations toleration of
various levels of consequence of incident.

o If an organisation has an incident, and aims to prevent its recurrence, an investigation
is conducted, and a series of actions implemented to prevent its recurrence. If the
event is repeated and/or the actions are repeated this provides information about the
capability of the organisation (i.e. a repeat incident may show ineffective prevention).

* The early conceptual model was a complex series of variables. Since this project aims to
communicate the model to the community, it was simplified and named "Safety BMI". This
aims to show that whilst the concepts maybe complex to manage, the conceptual modelitself
is relatively easy to understand.

* Researchis continuing to develop and refine the model. At presentthe conceptual modelcan
be summarise as an equation:

T f(C) - The leadership attitude towards consequence
determines the organisational approach.

Injury Risk = Tf(C) * T f(E) T f(E) - The effectiveness of the organisation in controlling
_____________ injury risk to below the toleration.
T T—thetoleration of risk

Objective 2: Prepare Data

The research team has been preparing donated data for analysis, and a process is being
developed to prepare data from any organisation. This include building an interpretive model that
will support the analysis and improve processing of large data sets.

Objective 3: Develop a Statistical and Natural Language Processing Model

Donated critical incident data and leader observational data from an open pit mine, underground
mine, and surface mineral processing facility, for a 24 months period (July 2022 to June 2024), are
being used to create the analytical process. This data has been particularly useful to describe the
toleration of risk. This research is ongoing.

Objective 4: Validation

This objective has recently commenced, and outcomes will be reported in the next report.
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The model uses a series of functions concerning the toleration of risk to describe
incident and injury risk. The model has been named "Safety BMI" to reflect that
whilst the management of risk is complex, itis relatively straight forward to
describe the relationship of the associated variables.

The early testing of this model using donated data from industry has shown the
modelwill be capable of detecting the toleration of risk.

Building an Al-modelimprove data quality and analysis , provide ongoing support in
improving the event description, and guide the line leaders with relevant safety
narratives to improve the safe execution of work.
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