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Relationship to the OECD Guiding Principles for
Chemical Accident Prevention, Preparedness and Response

This Guidance on Developing Safety Performance Indicators (“Guidance on SP/”) was created as a
complement to the OECD Guiding Principles for Chemical Accident Prevention, Preparedness and
Response (2 ed. 2003) (“Guiding Principles”).

The Guiding Principles is a comprehensive document providing guidance to assist industry, public
authorities and communities worldwide in their efforts to prevent and prepare for chemical accidents, /.e.,
releases of hazardous substances, fires and explosions. First published in 1992 and updated in 2003, the
Guiding Principles contains best practices gathered from the experience of a wide range of experts, and
has been internationally accepted as a valuable resource in the development and implementation of laws,
regulations, policies and practices related to chemical safety.

Both the Guidance on SPI and the Guiding Principles are aimed at the same target audiences, recognising
that industry, public authorities and communities all have important roles to play with respect to chemical
safety and, furthermore, should work together in a co-operative and collaborative way. Through such
co-operation, industry can achieve the trust and confidence of the public that they are operating their
installations safely, public authorities can stimulate industry to carry out their responsibilities and work
with communities to ensure proper preparedness, and communities can provide chemical risk and safety
information to the potentially affected public and help to motivate industry and public authorities to
improve safety.

The Guiding Principles include “Golden Rules,” highlighting some of the most important concepts
contained in the Guiding Principles. Annex lll of this Document contains a complete copy of the Golden
Rules. Some of the key responsibilities include:

Owners/managers of hazardous installations should:
— know what risks exist at their hazardous installations;
— promote a “safety culture,” which is known and accepted throughout the enterprise;
— implement a safety management system, which is regularly reviewed and updated;
— prepare for any accident that might occur.

Workers at hazardous installations should:
— make every effort to be informed and to provide feedback to management;
— be proactive in helping to inform and educate the community.

Public authorities should:
— provide leadership and motivate stakeholders to improve chemical accident prevention, preparedness
and response;
— develop, enforce and continuously improve regulations, policies, programmes and practices;
— help ensure that there is effective communication and co-operation among stakeholders.

The public should:
— be aware of the risks in their community and what to do in the event of an accident;
— co-operate with local authorities and industry in emergency planning and response.

Thus, the Guiding Principles provides insights on the policies, practices and procedures (including human
resources and technical measures) that should be in place to reduce risks of chemical accidents and to
respond should an accident occur. This Guidance on SP/ was prepared to assist enterprises determine
whether their own policies, practices and procedures operate as intended and achieve their desired results
and, if not, what improvements should be made.

The full text of the Guiding Principles is available on-line, along with a searchable version (see: www.
oecd.org/env/accidents). With the support of member countries, translations of the Guiding Principles are
available on the website in a number of languages including Chinese, Czech, French, German, Hungarian,
Italian and Korean.
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Related Guidance Concerning
the Role of Public Authorities and the Public/Communities

This Guidance recognises that industry has the primary responsibility for the safety of the
installations it operates. However, other stakeholders also have important roles to play in
accident prevention, preparedness and response including public authorities at all levels
(e.g., regulatory agencies, local authorities, emergency response officials and medical/
health authorities) and the public (and, in particular, communities in the vicinity of hazardous
installations). Therefore, the OECD is also publishing related Guidance on Developing Safety
Performance Indicators for Public Authorities and Communities/Public.

(see: www.oecd.org/env/accidents)

Weh-Based Version of the Guidance

The web-based version of this Guidance will be periodically updated and supplemented with
further examples and new references.

(see: www.oecd.org/env/accidents)

* * * * * * * * * * * * * * * * *

It is expected that this Guidance will be reviewed and revised, as appropriate. Therefore, the
OECD would appreciate feedback on both the content of the Guidance and its presentation.

Please send comments to ehs@oecd.org







Introduction

Safety Performance Indicators (“SPIs”) provide important tools for any enterprise that handles significant
quantities of hazardous substances (whether using, producing, storing, transporting, disposing of, or otherwise
handling chemicals) including enterprises that use chemicals in manufacturing other products. Specifically, SPIs
help enterprises understand whether risks of chemical accidents are being appropriately managed. The goal of SPI
Programmes is to help enterprises find and fix potential problems before an accident occurs.

By taking a pro-active approach to risk management, enterprises not only avoid system failures and the potential for
costly incidents, they also benefit in terms of business efficiency. For example, the same indicators that reveal whether
risks are being controlled can often show whether operating conditions are being optimised.

This Guidance on Developing Safety Performance Indicators (“Guidance on SPI”) was prepared to assist enterprises
that wish to implement and/or review Safety Performance Indicator Programmes.? It was developed by the OECD
Working Group on Chemical Accidents,® bringing together experts from the private and public sectors to identify best
practices in measuring safety performance. It is a complement to the OECD Guiding Principles on Chemical Accident
Prevention, Preparedness and Response (2™ ed, 2003)* (the “Guiding Principles”’) and is intended to be consistent
with other major initiatives related to the development of safety performance indicators.’

This Guidance is not prescriptive. In fact, each enterprise is encouraged to consider how to tailor its Programme to its
own specific needs and to use only those parts of the Guidance that are helpful in light of its own circumstances.

The three chapters in this Guidance are designed to help enterprises better understand safety performance indicators,
and how to implement SPI Programmes. Specifically:

e Chapter 1 provides important background information on the Guidance and on SPIs more generally including
(i) a description of the target audience for this Guidance, (ii) definitions of SPIs and related terms, and (iii)
insights on the reasons for implementing an SPI Programme.

* Chapter 2 sets out a seven-step process for implementing an SPI Programme, along with three examples
of how different types of enterprises might approach the establishment of such a Programme. These seven
steps build on the experience of a number of enterprises in the UK that worked with the Health and Safety
Executive to develop a practical approach for applying performance indicators.®

e Chapter 3 provides additional support for the development of an SPI Programme by setting out a menu of
possible elements (targets, outcome indicators and activities indicators). This menu is extensive in light of the
different types of potentially interested enterprises, recognising that each enterprise will likely choose only
a limited number of the elements to monitor its key areas of concern. Furthermore, it is understood that an
enterprise may decide to implement an SPI Programme in steps, focusing first on only a few priority areas, and
then expanding and amending its Programme as experience is gained.

Annexes provide further support with an expanded explanation of metrics and a summary of targets, along with a
glossary, a list of selected references and a copy of the Guiding Principles’ “Golden Rules.”

2The full text of this Guidance on SPI, as well as a searchable version, is available on-line at www.oecd.org/env/accidents.

®For further information on the Working Group and its activities, see Annex VI.

*The full test of the Guiding Principles, as well as a searchable version, is available on-line at: www.oecd.org/ehs. References are made within Chapter 3 of this
Document to relevant provisions of the Guiding Principles.

5This includes the 2006 guidance developed by the Health and Safety Executive (UK) and Chemical Industries Association, Developing Process Safety
Indicators: A step-by-step guide for chemical and major hazard industries, HGN 254, ISBN 0717661806.

Sibid.
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Chapter 1: OBJECTIVES AND SCOPE

This Chapter provides background information on safety performance indicators generally and, more specifically,
on how to use the guidance set out in Chapters 2 and 3. This Chapter addresses the following four questions: who
should use safety performance indicators; what are safety performance indicators; why develop safety performance
indicators; and how to use this Guidance.

Who Should Use Safety Performance Indicators (“SPIs”)?

Any enterprise that poses a risk of an accident involving hazardous chemicals — irrespective of location, size, nature or
ownership — should consider implementing an SPI Programme.” By helping to focus attention on the critical aspects
of an enterprise that create risks, SPI Programmes provide an efficient means for identifying potential problems and
addressing them before an accident or incident occurs.

Thus, the audience for this Guidance on SPI includes enterprises worldwide — large or small, public or privately owed
— that use, produce, store, transport, dispose of or otherwise handle significant quantities of hazardous chemicals.?

EXAMPLES OF ENTERPRISES THAT SHOULD CONSIDER USE OF SPIs

Enterprises that pose a risk of an accident — a fire, explosion, spill or other release of chemicals
to water, air or on land - include, but certainly are not limited to, enterprises that are part of the
chemical industry. There are many other industries that use or handle hazardous chemicals.

Not only large enterprises with complex installations should be concerned about accident
prevention, preparedness and response. Enterprises that operate smaller facilities with relatively
small quantities of very hazardous materials, as well as facilities that do not produce toxic
materials but create some as intermediate or waste products, also create risks of chemical
accidents.

The following are just a few examples of the types of enterprises that have had significant
chemical accidents (that might have been avoided if management had been aware of safety-
related deficiencies):

chemical manufacturers, including small specialty chemicals companies
fertilizer producers

hazardous waste treatment facilities

refineries and other petrochemical facilities

steel and iron mills

pharmaceutical producers

plastics manufacturers

steel manufacturers

cement manufacturers

pulp and paper mills

ports (handling or storing hazardous materials)

train depots and other transport interfaces involved in (un)loading operations
food refrigeration facilities

manufacturers of consumer products, such as electronics or painted materials
small companies that use or store hazardous chemicals (e.g., chlorine, propane)
storage facilities containing hazardous materials (e.g., fireworks, pesticides)

"While the focus of the guidance is on fixed facilities (including port areas and other transport interfaces), much of it is also relevant to the transport of dangerous
goods.

8There are a number of national and international databases containing information on accidents, as well as accident investigation reports, including for example:
the European Union’s MARS database (http://mahb-srv.jrc.it) and the report of the US Chemical Safety and Hazard Investigation Board (www.csb.org).
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Chapter 1: OBJECTIVES AND SCOPE

In order to be relevant to such a broad array of enterprises, this Guidance is inherently flexible in its application and, at
the same time, comprehensive. Thus, the seven-step process for developing SPI Programmes set out in Chapter 2 can
be adapted for use in any enterprise. The menu of possible elements (targets, outcome indicators and activities indica-
tors) set out in Chapter 3 is extensive, addressing the range of possible subjects relevant to different types and sizes of
enterprises. The objective is for each enterprise to choose, or create, only a limited number of indicators based on their
specific priorities.

Within an enterprise, the information generated by SPI Programmes have proven to be valuable to a wide range of
employees including senior and middle managers, engineers, process operators, members of the Safety Committee
and others at all levels with responsibilities related to process safety, health/environmental performance, evaluation/
auditing, emergency planning and other aspects of chemical accident prevention, preparedness and response.

In addition to individual enterprises, this Guidance should be of interest to trade/industry or professional associations,
research institutes and other groups working with enterprises that pose a risk of chemical accidents. There are a
number of ways that these groups can help their constituents, for example, by:

* helping to publicise and distribute this Guidance;

* using the Guidance to facilitate the efforts of their member enterprises through, e.g., training courses or the
preparation of supplementary materials;

» adapting the Guidance so that it is particularly relevant for, and targeted to, their members (relating to, for
example, particular industries or types of risks posed); and

» establishing a means for the exchange of experience among its members. This can result in reduced costs for
individual enterprises and can allow each to benefit from best practices within their industry.

Enterprises should seek support and assistance from their trade/industry associations.

SMALL AND MEDIUM-SIZED ENTERPRISES

Management of SMEs should be particularly concerned about potential chemical accidents
and what can be done to prevent them, since one accident could force the enterprise out of
business (in addition to possibly harming employees, members of the public and/or and the
environment).

Use of SPIs can be a very effective tool for SMEs. Smaller enterprises tend to have more limited
expertise and fewer resources dedicated to chemical safety. Management is often directly
involved in process activities and employees tend to be responsible for several functions.

An SPI Programme can provide an efficient means to help focus attention on the critical aspects
of the enterprise that create risk and aid in setting priorities for action.
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What are Safety Performance Indicators?

The term “safety performance indicators” is used to mean observable measures that provide insights into a concept
— safety — that is difficult to measure directly.

This Guidance divides safety performance indicators into two types: “outcome indicators” and “activities indicators.’

b}

Outcome indicators are designed to help assess whether safety-related actions (policies, procedures and
practices) are achieving their desired results and whether such actions are leading to less likelihood of an
accident occurring and/or less adverse impact on human health, the environment and/or property from an
accident. They are reactive, intended to measure the impact of actions that were taken to manage safety and
are similar to what are called “lagging indicators” in other documents. Outcome indicators often measure
change in safety performance over time, or failure of performance.

Thus, outcome indicators tell you whether you have achieved a desired result (or when a desired safety result
has failed). But, unlike activities indicators, they do not tell you why the result was achieved or why it was not.

Activities indicators are designed to help identify whether enterprises/organisations are taking actions
believed necessary to lower risks (e.g., the types of policies, procedures and practices described in the
Guiding Principles). Activities indicators are pro-active measures, and are similar to what are called “leading
indicators” in other documents. They often measure safety performance against a tolerance level that shows
deviations from safety expectations at a specific point in time. When used in this way, activities indicators
highlight the need for action when a tolerance level is exceeded.

Thus, activities indicators provide enterprises with a means of checking, on a regular and systematic basis,
whether they are implementing their priority actions in the way they were intended. Activities indicators can
help explain why a result (e.g., measured by an outcome indicator) has been achieved or not.

This Guidance does not specify which indicators should be applied by an individual enterprise. Rather, as described
below, this Guidance focuses on the process of establishing an SPI Programme and then provides, in Chapter 3,

a menu of outcome indicators and activities indicators to help enterprises choose and/or create indicators that are
appropriate in light of their specific situation.
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Chapter 1: OBJECTIVES AND SCOPE

Why Develop Safety Performance Indicators?

SPI Programmes provide an early warning, before a catastrophic failure, that critical controls are not operating as
intended or have deteriorated to an unacceptable level.

Specifically, SPI Programmes provide a means to check whether policies, procedures and practices (including human
resources and technical measures) that are critical for chemical safety are successful in achieving their desired
results (i.e., safer facilities and a decreased level of risk to human health, the environment and/or property). An SPI
Programme can also help to identify priority areas for attention and the corrective actions that are needed.

It is important for enterprises to be pro-active in their efforts to reduce the likelihood of accidents and improve
preparedness and response capabilities, rather than being reactive in response to accidents or other unexpected events.
Often, there is an assumption that facilities and safety management systems continue to operate as planned. But, in
fact, changes often occur over time without the knowledge of managers or other employees. These changes can occur
due to, for example, deterioration, complacency, inadequate training, breaches of technical parameters, change in
personnel or loss of institutional memory. Or it may be that there is a discrepancy between what was planned and what
is actually occurring.” Chemical accident databases are full of case histories identifying an unknown deterioration in a
process or a system as a root or contributing cause of an accident.

Many enterprises rely on failure data to gauge whether they are controlling risks. In such situations, enterprises may
first learn that a safety-related policy, practice or procedure was not operating as intended only after an accident (or
near-miss) has occurred. This approach is obviously not desirable and may cause irreparable harm to the enterprise
and the community (including workers, members of the public, the environment and property). Furthermore, relying
on a review of past incidents may not provide the insights needed to understand the complex combination of technical,
organisational and human failings that might be contributing causes of incidents and unacceptable risks.

SPI Programmes serve as a complement to, not a substitute for, other efforts to monitor and obtain assurance of
reliability. While audits are used by many enterprises, they tend to be too infrequent to identify system deterioration,
and audits often focus on compliance rather than ensuring that systems deliver the desired outcomes. Workplace
inspections check aspects of worker safety but do not tend to focus on systems that are critical for chemical accident
prevention, preparedness and response.

Establishing and implementing an SPI Programme can have a number of benefits in addition to reducing risks and
providing an accident early warning system. For example, an SPI Programme generally leads to other improvements
in health, safety and environmental performance by:

* helping to increase awareness of safety, health and environmental issues among staff;

» providing a means for checking whether goals are being met (including legal and other requirements,
corporate policies, community objectives) and whether these goals are realistic;

» providing a basis for deciding on an allocation of safety-related resources (including financial and human).

An SPI Programme can serve other business functions. In addition to avoiding the direct costs associated with
accidents and incidents, evidence has shown that improved safety leads to financial gains by identifying opportunities
for improving the overall efficiency of operations. Safe operations also protect the good will and reputation of
enterprises. In addition, the use of SPIs can also facilitate communication and co-operation with public authorities, as
well as foster improved relationships with members of the local communities.

°One classic example involves “alarm overload.” This occurs when one operator is responsible for responding to a number of different alarms systems, which
may have been installed at different times. This can lead to a situation where an operator has difficulty in determining which alarms to pay attention to and which
to ignore and, therefore, may be unable to react to critical failures. If detected before an accident occurs, alarm overload can be resolved in a number of ways,
such as reworking the alarm system or adapting the operator training so it is clear which alarms should take priority.
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VALUE OF SPI1 TO ENTERPRISES*

Companies that have implemented SPl Programmes have reported that they have:

increased assurance on risk management and have protected their reputation;
demonstrated the suitability of their risk control systems;

avoided discovering weaknesses through costly incidents;

stopped collecting and reporting performance information which is no longer relevant,
thereby saving costs;

made better use of information already collected for other purposes (e.g., quality
management).

* from the Step-by-Step Guide to Developing Process Safety Performance Indicators, developed
by the UK Health and Safety Executive and the UK Chemical Industries Association (2006)
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Chapter 1: OBJECTIVES AND SCOPE

How to Use this Guidance

This Guidance was prepared to help enterprises

understand the value of Safety Performance This Guidance has been developed for use on a
Indicators and to provide a plan for developing voluntary basis, to the extent appropriate.
appropriate SPI Programmes specific to their It has been designed to allow users to adapt the
circumstances. In addition, this Guidance can help Guidance to their particular circumstances.
those enterprises that already have SPI Programmes

in place by providing a basis for reviewing their
Programmes and assessing whether improvements can be made or additional indicators would be useful.

This Guidance does not define a precise methodology; rather it sets out the steps that can be taken to create an
effective SPI Programme based on the collective experience of experts in this field. This Guidance also provides

a menu of key elements (targets, outcome indicators and activities indicators) that may be relevant to different
enterprises that handle hazardous substances. The goal is to help enterprises develop an SPI Programme that meets
their specific needs, reflects the risks at their installations and is consistent with their safety culture.

This Guidance presumes that enterprises have in place safety management systems and/or other policies, procedures
and practices (including human resources and technical measures) designed to address chemical risks. This Document
is not intended to provide guidance on the specific actions that enterprises should take to reduce the risk of chemical
accidents or to effectively prepare for such accidents. This can be found in the companion document, the OECD
Guiding Principles for Chemical Accident Prevention, Preparedness and Response.'

Chapter 2: “How to Develop an SPI Programme” sets out a seven-step approach for designing, implementing and
revising an SPI Programme. Specifically, Step One focuses on establishing the SPI team so that it includes the
appropriate members of staff, has management support and has access to the necessary resources. Each enterprise
will need to decide what approach would work best for them in order to optimise their ability to use the indicators to
reduce chemical risks and improve accident prevention, preparedness and response. In addition, it is also important
for each enterprise to consider who will use the results of an SPI Programme and how to include, or inform, other
employees who might be affected by an SPI.

Step Two deals with identifying the key issues of concern for an individual enterprise and priority-setting among
issues. Since it is not possible to measure all policies, practices and procedures, enterprises need to consider which are
the key areas of concern.

Steps Three and Four address how to define relevant outcome and activities indicators, respectively. These two steps
refer to the menu of indicators in Chapter 3 to help enterprises identify and adapt appropriate indicators. Since a key
component of all indicators is the metrics — i.e., the unit of measurement, or how an indicator will be measured —
Chapter 2 also includes suggestions on developing metrics. Further information on metrics is available in Annex I.

Step Five involves collecting data and reporting the results of the SPI Programme. It points out that collecting the
data needed for an SPI Programme is generally not burdensome because information gathered by enterprises for other
purposes often can be easily adapted to monitor safety.

Step Six focuses on taking action based on the findings, noting that the results of SPIs must be acted upon or there is
little point in establishing an SPI Programme.

Step Seven relates to evaluating SPI Programmes to refine and, as appropriate, expand SPI Programmes based on
experience gained.

'© OECD Guiding Principles on Chemical Accident Prevention, Preparedness and Response (2 ed, 2003) can be found at www.oecd.org/ehs. Hard copies can
be obtained by contacting the OECD Environment, Health and Safety Division at ehscont@oecd.org.
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Chapter 3: “Choosing Targets and Indicators” was developed as a resource to support Steps Three and Four (Chapter
2), by providing a menu of possible outcome and activities indicators. To facilitate use of this menu, the Chapter

is divided into six sections addressing the following areas: policies, personnel and general management of safety;
general procedures; technical issues; external co-operation; emergency preparedness and response; and accident/near-
miss reporting and investigation.

The six sections are divided into a number of sub-sections, each of which addresses a different subject and begins
with a short introduction describing its relevance to chemical safety as well as references to related provisions of
the Guiding Principles."! This is followed by a farget which identifies the ultimate objective that might be achieved
relative to the subject. Each subject then includes one or more outcome indicator(s) and a number of activities
indicators. The targets and indicators are not meant to be exclusive; enterprises can choose and adapt these to their
circumstances and/or create their own. A compilation of the subjects with associated targets is set out in Annex II to
help enterprises identify which subjects may be of particular interest to them.

Chapter 3 is not meant to be used as a check-list. It is up to each enterprise to decide how extensive an SPI Programme
makes sense in its situation and to use only those parts of the Guidance that are helpful.

There are many factors that will influence decisions concerning how many indicators to include in an SPI Programme
and which indicators are key. As a general rule, an enterprise will build on existing safety programmes and will only
address a limited number of subjects in its SPI Programme (perhaps no more than a dozen), carefully chosen to reflect
its own needs and to monitor key policies, procedures and practices.

In choosing indicators, enterprises should identify those that could provide the insights needed to understand where
they should take action to avoid potential causes of accidents. Therefore, in deciding on priority issues, enterprises
should consider an assessment of their risks as well as historical data showing where there have been problems or
concerns in the past. They should also take into account other information or suspicions that might suggest a potential
problem, for example, experience at similar hazardous installations. In establishing priorities, enterprises should also
consider the resources and information available, the corporate safety culture and the local culture.

It is important to avoid choosing indicators because they make the enterprise look good, or because they are the easiest
to measure. It is also important to avoid complacency, thinking that since there has not been a problem in some time,
nothing wrong can happen. Instead, enterprises should focus on their safety-critical policies, procedures and practices,
and ask questions (even if difficult or awkward) in order to identify potential causes of accidents.

Often, SPI Programmes will be implemented in steps, starting with a limited number of indicators. Once experience is
gained, enterprises might expand their SPI Programme, or adapt their Programme in light of shifting priorities.

""The Guiding Principles provides insights on best practices for chemical accident prevention, preparedness and response. This Guidance on SPIis not meant
to provide information on what steps should be taken to improve chemical safety but rather provides a means to measure whether the steps that are being taken
are effective in achieving their objectives.
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Chapter 2: HOW TO DEVELOP AN SPI PROGRAMME

Seven Steps to Create an SPI Programme’

Introduction

This Chapter describes a step-by-step process for developing an SPI Programme that will help your enterprise monitor
key safety policies, procedures and practices (including human resources and technical measures). The process
described in this Chapter is not a programme that can be lifted out and applied as a whole. Rather, it sets out a seven-
step process which, along with the menu of indicators set out in Chapter 3, provides the building blocks to help you
create an SPI Programme that meets your specific needs and objectives. The goal is to have an SPI Programme that:

» provides your enterprise with an early warning of where safety-related policies, procedures and practices are
not operating as intended or are deteriorating over time;

* identifies corrective actions that might be needed; and

» isreviewed and updated, as appropriate.

This Guidance should be useful not only for establishing an SPI Programme but also for evaluating the effectiveness
of your initial efforts and identifying how to adjust your SPI Programme to incorporate new knowledge and meet
changing needs. Thus, if you already have an SPI Programme, this Guidance provides a benchmark against which to
assess your Programme and identify valuable improvements.

Figure 1 (on page 12) illustrates the seven steps in the process: (1) establish the SPI Team; (2) identify the key issues
of concern; (3) define relevant outcome indicator(s) and related metrics; (4) define activities indicator(s) and related
metrics; (5) collect the data and report indicator results; (6) act on findings from SPIs; and (7) evaluate and refine SPIs.
As indicated in Figure 1, it is an iterative process which allows you to develop and maintain an effective and relevant
SPI Programme.

The effort required to complete these steps and implement an SPI Programme will vary depending on a number of
factors specific to your enterprise, including the nature of the chemical hazards, the roles within your enterprise for
managing chemical safety, the availability of data and the degree of precision required for the indicators to be useful.
The effort may be fairly straightforward for smaller industrial enterprises with limited issues. For more complex
circumstances (e.g., a large multi-faceted enterprise with several sites), more elaborate and resource-intensive
techniques may be required.

It is presumed that your enterprise has put policies, procedures and practices in place to help manage chemical safety
including, for example, a safety management system. As further explained in Step Two, the focus in developing an

SPI Programme should be on identifying the key policies, procedures and practices to regularly assess in order to be
confident of continuing safety. It is important to set priorities, recognising that it is not possible to continually measure
everything of interest. To do this, you may consider: what are the hazards of greatest concern; where the greatest
assurance is needed (e.g., where changes are being made); what data are available and where are the gaps; where
problems have occurred in the past; and where there are concerns regarding the effectiveness of existing “barriers” to a
hazard.

To support Steps Three and Four, lists of possible outcome and activities indicators, along with related targets, are

set out in Chapter 3. Working through the steps should help you identify which subjects identified in Chapter 3 are
most relevant to your enterprise, how to choose, adapt and create indicators in order that the SPI Programme fits your
particular circumstances, and how to develop metrics to measure the indicators.

Step Seven describes how an SPI Programme should be reviewed periodically so that it can be revised based on
changes in your enterprise over time, as well as the results and experience gained in using the SPIs.

2This process is based on the approach set out in the document developed by the Health and Safety Executive (UK) and Chemical Industries Association,
(2006) Developing Process Safety Indicators: A step-by-step guide for chemical and major hazard industries, HGN 254, ISBN 0717661806. This “Step-by-
Step Guide” guide was prepared following a pilot program with a number of hazardous installations in the UK, taking into account the first version of the OECD
Guidance for Safety Performance Indicators published in 2003.
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Chapter 2: HOW TO DEVELOP AN SPI PROGRAMME

Three examples are used throughout this Chapter to further explain each step. Each example addresses
a different type of enterprise. They are color-coded and labeled to help you follow the scenarios that are
most helpful to you and include: a chemical manufacturer, a small specialty chemical formulator and a

warehouse operation.

These fictitious examples do not attempt to represent complete solutions or best practices; rather, they
are intended to provide simple examples to help explain the concepts discussed in this Chapter.

FIGURE 1

STEP ONE
Establish the
SPI Team

|
\

STEP TWO
Identify the Key
Issues of Concern

y

STEP SEVEN
Evaluate and Refine
Safety Performance

Indicators
Seven Steps to
: Create and Implement
an SPI Programme
STEP SIX

Act on Findings from
Safety Performance

Indicators

STEP FIVE
Collect the Data
and Report Indicator
Results

STEP THREE
Define Outcome
Indicator(s) and
Related Metrics

\

STEP FOUR
Define Activities
Indicator(s) and
Related Metrics

Guidance on Developing Safety Performance Indicators for Industry —©OECD 2008



Introduction

Example Scenarios - Background

CHEMICAL MANUFACTURER

SCENARIO 1: A recent trade association meeting discussed the use of SPIs as a new
approach for addressing safety issues. A chemical manufacturer who attended the
meeting was aware of several safety issues within its facilities that had been difficult

to resolve. The manufacturer decided to undertake an SPI Programme to help better
understand the root causes underlying these issues and develop indicators to provide
early warnings of failing safety practices before these failures resulted in incidents.

SMALL SPECIALTY CHEMICAL FORMULATOR

SCENARIO 2: A small enterprise that formulates small batch specialty chemicals has
historically experienced a significant number of near-misses and loss of containment
incidents. Although few incidents resulted in personal injury, significant time was
spent investigating the incidents and correcting procedures. As a result, the enterprise
was less profitable. During a conversation with a former colleague, the enterprise’s
president learned of SPIs. The president saw this as an opportunity to improve
safety, as well as to help address the enterprise’s liability, reduce costs associated
with incidents and improve its profitability. The president directed the safety manager to explore the
implementation of an SPI Programme.

WAREHOUSE OPERATION

SCENARIO 3: A local warehouse owner contracts warehouse space for companies
to manage excess inventory or to manage local delivery logistics. Chemical hazards
associated with warehousing operations were highlighted at a recent industry
association meeting. Although the owner tried to comply with applicable laws and
regulations, the discussions raised concerns about how well the warehouse was
keeping track of the materials being stored, the areas where they were being stored
and the potential risks. The owner decided to use SPIs to help assess and monitor the
safety of the warehouse operation.
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Chapter 2: HOW TO DEVELOP AN SPI PROGRAMME

STEP ONE: ESTABLISH THE SPI TEAM

Identify SPI leader(s): The starting point for
establishing an SPI Programme is to identify leader(s)
to initiate the effort, promote and co-ordinate the
introduction of the SPI Programme, ensure effective
communication and generally oversee the Programme’s
implementation. This could consist of a single

person or group of people, depending on the size

and complexity of the enterprise and availability of
resources.

Involve management: It is critical to the success of the
effort that senior managers of the enterprise who are
in a position to take action are committed to the SPI
Programme. To accomplish this, the SPI leadership
team should seek input from senior management on
the objectives and expectations of the SPI Programme.
Following these initial discussions, senior managers
should be kept informed on a regular basis of progress
made and should be given opportunities to help steer
the effort. Management should receive the results of
the SPI Programme and will be expected to take the
actions needed for chemical safety.

Involve staff including technical experts and
employees with hands-on knowledge: It is important
that the indicators reflect a detailed understanding of
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the hazards associated with an enterprise, the safety measures in place and the types of data collected on a formal

or informal basis to monitor safety. Therefore, the SPI team should include and/or have access to safety managers,
engineers, operators and other members of staff with an understanding of relevant operations and safety-related
policies, procedures and practices (e.g., the enterprise safety management system). It is also important that the concept
of the SPI Programme be communicated to other potentially affected staff members, from the outset, in a manner that
is consistent with the corporate culture. This can help to address any concerns and help to ensure that the results of the
Programme are accepted and utilised appropriately.

Commit resources: There needs to be sufficient support and resources to develop and implement the SPI Programme.
To determine the appropriate level of investment, it may be necessary for the SPI team to start by developing a
business case for the SPI Programme, including an evaluation of implementation costs and business benefits (such as
improved efficiency, reduction in the costs associated with accidents and improved asset management).

Establish a timetable: Finally, the SPI team should set a reasonable timetable, including milestones to ensure adequate
progress in developing the SPI Programme. Depending on the particular indicators selected, it may be useful to have

a test period prior to full implementation. Timetables for reporting SPI results and for periodically assessing the SPI
Programme are addressed in Steps Five and Seven.
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Step One: ESTABLISH THE SPI TEAM

Example Scenarios - Step One

CHEMICAL MANUFACTURER

SCENARIO 1: As a first step, the enterprise set-up an SPI team to make
recommendations for an SPI Programme. Initially, the SPI team consisted of the plant
manager and the plant’s health and safety officer. Eventually, the team was expanded

to include other personnel with specific experience in the relevant process areas,
management systems and safety issues to be addressed. The SPI team was allocated
a budget and was given a timetable for reporting back to management. The decision
to develop an SPI Programme was communicated to employees through the Safety
Committee, and opportunities were provided to ask questions and provide feedback.

SMALL SPECIALTY CHEMICAL FORMULATOR

SCENARIO 2: The enterprise assigned the health and safety manager and one of its
most experienced shift foreman to explore the use of SPIs. This team would develop
a proposed SPI Programme for review and approval by the company president. The
company president stated that the team should consult with other relevant employees
and that the proposals should include estimates of the cost of implementing the
Programme as well as estimated savings associated with the reduction in lost-time
incidents.

WAREHOUSE OPERATION

SCENARIO 3: The warehouse owner asked the day-shift manager to work with him to
develop an SPI Programme.
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Chapter 2: HOW TO DEVELOP AN SPI PROGRAMME

STEP TWO:

Clarify the scope of your SPI Programme: Once the
SPI team and other arrangements are in place, the

next step is to identify the subjects to be addressed

by the SPI Programme. Each enterprise will have
different hazards and risks, management systems,
activities, monitoring programmes and corporate
culture. Therefore, each enterprise will need to decide
on its own priorities, in order to choose the appropriate
indicators and the way they will be measured.

In order to identify the issues that would benefit most
from SPIs, it is necessary to consider which policies,
procedures and practices (including human resources
and technical installations) could fail and result in a
serious chemical incident.

One way to begin is by looking at each process in your
enterprise and identifying critical hazards. Analysing
relevant processes on a step-by-step basis will help to
identify potential hazards. For each of the hazards, you
can review the related safety policies, procedures and
practices that are in place, and then identify those that
are most critical to risk control or most vulnerable to
deterioration over time.

As an alternative to this process-level focus, you could

IDENTIFY THE KEY ISSUES OF CONCERN
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start by identifying all safety policies, procedures and practices in place at a site level. You could then consider the
potential consequences of failure of each of these policies, procedures and practices, and the likelihood that multiple
failures could align and result in a serious accident taking into account the possibility that an accident can affect

nearby facilities (domino effects).

Regardless of how you choose to approach this step, your most recent process hazard analysis (PHA) can provide vital
information to help you get started. The PHA could include, for example, a hazard and operability (HAZOP) study, a
what if/checklist analysis, a layers of protection analysis, a major hazards analysis or a quantitative risk analysis.

Set priorities: After identifying issues of concern, it may be necessary to limit the scope of your SPI Programme to
focus on a manageable number of indicators, gain experience and keep within resource constraints. Enterprises often
increase the number of indicators and the scope of their Programme as they gain more experience with SPIs.

To determine priorities, it may be helpful to answer the following questions:

» Are there likely scenarios (i.e., accident trajectories involving concurrent breakdowns) where failure of an
identified safety policy, procedure or practice would lead to an incident? Of the safety policies, procedures or
practices involved in these scenarios, which are the most critical for preventing a serious accident?

»  Will monitoring a particular safety policy, procedure or practice help you identify and prevent root or
contributing cause(s) of a potential incident? Are there more fundamental safety policies, procedures or

practices that should be monitored?

*  What failures associated with the incident scenarios identified above can your organisation prevent? What
aspects of an incident scenario can your organisation control, and what information would you need to

exercise effective control?
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Step Two: IDENTIFY THE KEY ISSUES OF CONCERN

You may decide that your Programme should focus on a single process or hazard where there are few redundant safety
systems in place or, instead, that it should focus on site-level or enterprise-level policies, procedures or practices that
encompass multiple hazardous processes. Usually, an SPI Programme will focus on issues relating to both process-
specific as well as site-level or enterprise-level aspects. Figure 2 on page 19 presents an approach for organising your
review of possible issues of concern and setting priorities.

Avoid pitfalls: During this Step, many enterprises fall into the trap of asking what they can measure instead of what
they should measure. This could result in identifying subjects that are the most obvious and will lend themselves to
indicators that are easy to measure rather than indicators that are most valuable for safety purposes. Therefore, at this
Step of the process, it is important to focus on what to monitor and avoid discussions of how to monitor. Questions
concerning how to measure performance should be addressed after you have completed Step Two and have moved on
to Steps Three and Four.
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Chapter 2: HOW TO DEVELOP AN SPI PROGRAMME

Example Scenarios - Step Two

CHEMICAL MANUFACTURER

SCENARIO 1: The SPI team at the chemical manufacturer first focused on reviewing
incident reports. They looked at root and contributing causes as a way to identify key
safety issues of concern. This review indicated that several incidents were related
to recent changes in equipment, processes and/or personnel, suggesting that SPIs
could be used to assess the facility’s management of change (MOC) process. Other
incidents were related to specific process areas and personnel issues. The team
agreed to develop SPIs in each of these areas. They also recognised that other key
issues included contractor safety and on-site preparedness planning. For simplicity, the remainder of this
example will focus on efforts to develop SPIs for the MOC process.

To assist with the development of SPIs for the MOC process, the plant manager decided to add three
additional people to the SPI team: the MOC process co-ordinator; a process engineer with experience
in both initiating and reviewing change requests; and a shift manager with experience in implementing
changes. The expanded team agreed that the initial purpose of the MOC-focused SPI effort would be to
develop and implement indicators that would help find the root of the problem with the MOC process
so it could be fixed. The indicators could continue to be used to monitor the MOC process to make sure
that it continues to work effectively to control process risks.

SMALL SPECIALTY CHEMICAL FORMULATOR

SCENARIO 2: The SPI team started by reviewing its most recent HAZOP and
considering possible accident scenarios. They realised that safety is an issue when
there are new formulations or significant changes to existing formulations. Based on
this analysis, the team concluded that their priority for indicators should be operator
competence, process engineering or implementation of safety-related procedures.
The team decided to consider the use of SPIs for each of these areas. For simplicity,
the remainder of this example will focus on efforts to develop SPIs for safety-related
procedures.

WAREHOUSE OPERATION

SCENARIO 3: Working with a clerk from the invoicing department, the owner and
shift manager identified all of the companies currently storing materials in the facility.
They collected information, including material safety data sheets (MSDSs) on all of

the materials being stored as well as storage locations. The shift operator conducted a
floor check to verify the storage information and to look for situations that could pose
a potential hazard, including the storage of incompatible materials in the same area,
degraded packaging, etc. The shift manager identified some products for which the
warehouse did not have a record, some products stored in areas other than their designated areas, and a
few instances where packaging had been degraded.

Upon review of the MSDSs and other safety information, the owner and shift manager determined that
there was no immediate danger, but the lack of inventory control suggested that there was a potential
for a chemical accident. Based on this, the owner and shift manager decided to focus on developing
SPIs related to internal communication of safety information, hazard identification and risk assessment
and hazardous materials storage. For simplicity, the remainder of this example will focus on efforts to
develop SPIs in the area of hazard identification and risk assessment.
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Step Two: IDENTIFY THE KEY ISSUES OF CONCERN

For some enterprises, deciding on the scope of an SPI Programme may be complicated by the number of process
hazards within their installations and the safety policies, procedures and practices in place to address them. It may not
be possible to measure all of these policies, procedures and practices, and, therefore, it is necessary to set priorities.
Figure 2 represents an approach for visualising and organising hazards and safety measures to help decide on
priorities for SPIs. As this Figure shows, one way to get started is to identify each major hazard within an installation,
describe possible accident scenarios or “trajectories,” identify the safety measures that provide barriers or layers

of protection between initiating events and chemical accidents, and describe the level at which the measures apply
(i.e., process-specific, site-level or enterprise-level). This information should be available in your PHA or should be

addressed in your safety audit.

FIGURE 2

Scoping an SPI
Programme by Visualising
Accident Trajectories

T .
o &

Accident trajectory

Initiating event

Safety management
system elements:

Process-specific
elements

Site-level
elements

Enterprise-level
elements

How to Read this Diagram

The diagram to the left shows an enterprise with
multiple hazardous installations (represented by
factory buildings), each with multiple hazardous
processes (represented by the reactor vessels).

For any hazardous process, there could be
several safety measures that act as barriers or
layers of protection between an initiating event
and a chemical accident. These measures can be:

e Process-specific — for example, design
of valves to control inter-connection
hazards, maintenance of containment
systems, etc.

e Site-level — for example, review of
informal work practices and attention to
alarm overload, co-ordination with local
emergency responders, etc.

o Enterprise-level — for example,
communication among installations of
incident investigations, investment in
safety training and personnel.

Breakdowns in safety systems can align to form
a complete accident trajectory, creating the
possibility that an initiating event can result in an
accident.

When deciding on the scope of your SPI
Programme, you should identify the major
hazards within the installation, as well as the
related safety policies, procedures and practices,
and the level at which these apply. You can
then identify indicators that will monitor at least
one barrier or layer of protection for each major
hazard. This can include process-specific SPls
for the most significant hazards and site- or
enterprise-level SPIs that encompass multiple
hazardous processes.
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Chapter 2: HOW TO DEVELOP AN SPI PROGRAMME

STEP THREE: DEFINE OUTCOME INDICATOR(S) AND RELATED METRICS

Steps Three and Four describe how to identify

the appropriate outcome and activities indicators,
respectively, for the key issues of concern identified in
Step Two. The combination of outcome and activities
indicators provides two perspectives on whether

a safety-related policy, procedure and/or practice

is working as intended. (See page 5 for definitions

of the terms “outcome indicators” and “activities
indicators.”)

For clarity, this Guidance describes Steps Three and
Four sequentially. Typically, however, SPI teams will
define outcome and activities indicators (i.e., conduct
Steps Three and Four) for one issue of concern at a
time, rather than identify outcome indicators (Step
Three) for all issues before moving on to Step Four.
Defining outcome and activities indicators is usually
an iterative process, and focusing on one issue of
concern at a time can be a more effective use of
available resources.

An effective safety performance indicator conveys
clear results regarding safety performance to those
with the responsibility and authority to act on matters
related to chemical safety. Both outcome and activities
indicators consist of two key components:
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* A definition, which should clearly state what is being measured in terms that are meaningful to the intended

audience;

* A metric, which defines the unit of measurement or how the indicator is being measured. This should be

precise enough to highlight trends in safety over time and/or highlight deviations from safety expectations that

require action.

a. Definition of Relevant Outcome Indicator(s)

Outcome indicators are designed to collect data and provide results to help you answer the broad question of whether
the issue of concern (i.e., the safety policy, procedure and practice that is being monitored) is achieving the desired

results. Thus, an outcome indicator can help measure the extent to which a targeted safety policy, procedure or practice

is successful.

Once you decide on the key issues of concern, you need to consider which outcome indicator(s) may be relevant.
When choosing outcome indicators, it is useful to ask “what would success look like?” and “can this successful

outcome be detected?”” The answer to these questions can help define in specific terms what a safety policy, procedure

or practice is intended to achieve or, in the terminology of this Guidance, the target of the policy, procedure or

practice.

After answering the question, “what would success look like?”” you can review Chapter 3 (or the summary in Annex
1) to identify the farget or targets that most closely match your response. This will lead you to the sub-sections of
Chapter 3 where you can identify useful outcome and activities indicators and consider how to adapt these to your
circumstances, or you can create indicators that are tailored to your specific needs.
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For example, if you have identified operator competence as a critical issue to be monitored using an SPI, you might
define success in this area as, “operators handle hazardous materials safely.” Looking at Chapter 3, the target for sub-
section A.5a (“Management of Human Resources” under “Personnel”) is “appropriate staffing levels — with employees
(including contractors and others) who are competent, trained and fit for their jobs — which can ensure safe handling of
all hazardous substances and other hazards at the enterprise.”

After deciding that this target reflects your concerns, you can then review the possible indicators presented in sub-
section A.5a. For example, you might decide that training is a concern, and identify “(ii) extent employees (including
contractors and others) pass periodic assessments of competence” as a useful outcome indicator.

b. Metrics for Outcome Indicator(s)

Once you have identified the outcome indicator(s) of interest, you then need to decide on the appropriate “metrics.”
The metric is the approach by which safety data will be compiled and reported for use in SPIs. Safety data provide the
raw material for SPIs; metrics define the way in which data are used. Sound data are necessary for useful SPIs, but the
ways in which the data are used, as defined by the metrics, determine whether SPIs provide the insights necessary to
assess and act on safety performance issues.

You will need to consider what metric is appropriate for each indicator in your SPI Programme. Types of metrics
useful for safety performance indicators are described in the text box on page 25. Detailed information regarding
measurement methods, data types and applicable metrics is presented in Annex I.

To help you focus your choice of metrics for outcome indicators, consider the following questions:

*  Who will use the indicator to make decisions? When defining a metric, consider who will use the SPI results,
and make sure that the metric will highlight the results necessary for decision-making in a format that will
meet the end-users’ needs. Users of SPI results could include: senior management who are responsible for
organisational risk management and allocation of resources for safety management; safety officers with
responsibility for implementing safety management systems; other employees who have responsibilities
related to process safety or for reporting deficiencies; and/or members of the enterprise’s Safety Committee.

*  How will the indicator be used to make decisions? SPIs should be useful for improving safety policies,
procedures and practices. It is not enough to collect data and report results; if the results are not used, it
will not meet its intended goal — improved safety. Therefore, it is important to be clear regarding how the
SPI results be will used to make decisions and then to define the metric in terms that will support the SPI’s
intended function. Senior managers may be more interested in seeing trends, or changes in safety performance
over time, to help them assess the overall status of safety management systems and review staffing and
budget priorities. Safety managers or members of a Safety Committee may be more interested in identifying
deviations from safety expectations requiring immediate or near-term action.

*  How can the outcome be measured? How an outcome can be measured will depend on a number of factors,
including: what is being measured (e.g., people, organisational systems, technical installations, physical
state); data that are currently available or can be collected; and resources available for collecting the data and
reporting SPI results. The choice of data collection methods and data types will depend, in part, on what is
being measured.

*  What data is already collected by the enterprise? When developing metrics, it is important to look at data that
are already collected by the enterprise (e.g., from existing safety-focused or business-focused activities) and
ask whether this data might be useful for an SPI. When existing data can be used, developing a new indicator
will be simplified. As a general rule, SPI metrics should use existing safety data to the extent that it meets the
needs of the indicator and it produces valid results (i.e., results that represent what it is intended to measure).
Sometimes, you might think that a certain outcome indicator cannot be measured. However, it is often useful
to challenge yourself to think about how existing safety data could be used in new ways to provide data
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for a desired indicator. This can result in innovative uses of existing data and more efficient use of safety
management resources.

When existing data will not be available or reliable enough to meet the needs of an indicator, new data will be
required. When this is the case, using data collection and reporting approaches that align with the enterprise’s
“measurement culture” can help simplify the introduction of an SPI Programme. Thus, in developing metrics, it is
important to review the “measurement culture” of your enterprise — the ways in which the enterprise collects and uses
data to evaluate its performance, including safety or business performance — and align the SPI Programme with this
culture. For example, if the enterprise regularly surveys its employees, additional questions could be added to the
survey to collect data for a personnel-focused SPI. If an enterprise produces quarterly management reports, data for
use in SPIs could be collected at the same frequency and added to management reports.

Some additional considerations when developing metrics include:

*  When evaluating appropriate metrics, it is sometimes necessary to adjust the definition of the indicator based
on practical decisions regarding what data can be reasonably collected to support the indicator.

* In defining indicators and associated metrics, it is valuable to consider the type and quantity of information
that is likely to be produced. Metrics should be designed such that the SPI results do not overwhelm the user
but, rather, provide just enough information to provide necessary insights.

» SPI metrics should be as transparent as possible. Overly complex equations and scoring systems can mask
safety trends and defeat the purpose of the indicator.

*  When considering alternative metrics for an indicator, focus on metrics that are likely to show change when
change occurs. For example, for an indicator such as, “extent ideas and suggestions from employees on safety
within the enterprise are implemented,” a binary “yes/no” metric (i.e., ideas and suggestions “are” or “are not”
implemented) would not show change resulting from efforts to improve two-way communication of safety
information. A trended metric based on sums (e.g., number of ideas and suggestions from employees on safety
within the enterprise are implemented) would be more likely to vary with improvements and/or deterioration
in two-way communication over time.

Annex [ provides information to help identify the most appropriate metric for your indicators, taking into account the
questions and considerations described above. Note that the answers to the questions will generally be different for
different indicators. Therefore, SPI Programmes generally include different types of metrics (i.e., it is unlikely that the
same type of metric will be used for all your SPIs).
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Step Three: DEFINE OUTCOME INDICATOR(S) AND RELATED METRICS

Example Scenarios - Step Three

CHEMICAL MANUFACTURER

SCENARIO 1: In response to the question, “what would success look like?” the SPI
team agreed that a successful MOC process would ensure that changes in operations
and other activities do not increase the risk of a chemical accident at the facility.
The team referred to sub-section B.4 (“Management of Change”) of Chapter 3 and
its target: “change is managed to ensure that it does not increase, or create, risks.”
They then identified “number of incidents resulting from failure to manage change
appropriately . . .” as the best outcome indicator for their needs. The team noted
that investigations were conducted for the types of incidents relevant to their work and concluded that
incident reports would be used as the data source for this indicator.

In considering the type of metric to use, the shift manager noted that, in his experience, the number

of incidents generally increased with the number of changes introduced during a given period. The SPI
management team agreed that this was an important factor, and decided to index the results on number
of changes. The resulting outcome indicator would be reported as “number of incidents attributed to
management of change as a root or intermediate cause per number of implemented changes.”

SMALL SPECIALTY CHEMICAL FORMULATOR

SCENARIO 2: In response to the question, “what would success look like?” the SPI
team agreed that a successful process for implementing procedures would result in a
set of procedures that ensure that employees carry out their tasks safely. As a result,
the team referred to sub-section B.3 (“Procedures”) of Chapter 3 which has the target:
“employees carry out their tasks safely and under conditions necessary to satisfy the
design intent of the installation.” In reviewing the possible outcome indicators, the
team identified “extent incidents are attributed to procedures (due to, e.g., procedures
lacking, procedures inadequate and/or procedures not followed)” as one that addresses their needs.

The team noted that the percentage of incidents attributed to issues related to procedures might remain
high even if the enterprise was successful in decreasing overall incidents (i.e., if total incidents and
number of incidents attributable to procedures decreased proportionally). Therefore, in considering
possible metrics, they chose to track raw tallies of incidents attributed to issues related to procedures.
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WAREHOUSE OPERATION

SCENARIO 3: In response to the question, “what would success look like?” the owner
and shift manager agreed that a successful hazard identification and risk assessment
process would provide enough information so the warehouse could store materials
safely and reduce risk. The owner and shift manager agreed that sub-section B.1
(“Hazard Identification and Risk Assessment”) of Chapter 3 had a relevant target:
“hazards are properly identified and risks are adequately assessed.” They then
identified “extent hazard analyses and risk assessments are used to develop proper
policies, procedures and practices to address risks” as an appropriate outcome indicator for their needs.

The owner and shift manager agreed to hire a local university professor who provides consulting
services to small and medium-sized enterprises to conduct a baseline hazard analysis and risk
assessment for the warehouse and identify the critical policies, procedures and practices that should
account for hazard and risk information. They decided that they would periodically review each critical
policy, procedure and practice, and use a 5-point Likert scale to measure the extent to which they
accounted for hazard and risk information. A score of “5” would be used to indicate that a policy,
procedure or practice accounted for hazard and risk to a “high degree” and a “1” would mean that a

policy, procedure or practice accounted for hazard and risk “not at all,” with appropriate gradations in
between.
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TYPES OF METRICS USEFUL FOR SAFETY PERFORMANCE INDICATORS

The following types of metrics are useful for both outcome and activities indictors. These descriptions
are intended to provide a starting point for considering alternative metrics for an individual indicator.
These are not exclusive; there are other types of metrics that may be more appropriate for specific
circumstances. See Annex | for additional information about metric types.

Descriptive Metrics: A descriptive metric illustrates a condition measured at a certain point in time.
Descriptive metrics can be used by themselves but, more typically for SPIs, they serve as the basis for
threshold or trended metrics (see below). Descriptive metrics include:

e Simple sums - Simple sums are raw tallies of numbers (e.g., number of employees who passed a
training assessment exam, number of incidents).

o Percentages — Percentages are simple sums divided by totals or normalised on a population (e.g.,
percentage of employees who passed a training assessment exam, percentage of incidents attributed
to a poor working environment as a root or intermediate cause).

o Composite - Composite metrics are descriptive metrics that involve more complex calculations using
raw data or a combination of data types (e.g., a simple sum can be presented in two categories,
such as number of operators vs. number of safety managers who passed a training assessment
exam).

Threshold Metrics: A threshold metric compares data developed using a descriptive metric to one or
more specified “thresholds” or tolerances. The thresholds/tolerances are designed to highlight the need
for action to address a critical issue. Threshold metrics include:

¢ Single threshold — A single threshold metric compares results developed using a descriptive metric to
a single tolerance level. When the tolerance level is exceeded, this indicates that a specified action
should be taken.

¢ Multiple threshold — A multiple threshold metric highlights the need for different types of actions
based on different tolerance levels. For example, a first tolerance level could indicate the need for a
safety review; whereas, a second (higher) level could indicate the need to also take specific actions.

Trended Metrics: A trended metric compiles data from a descriptive metric and shows the change in

the descriptive metric value over time. Trended metrics can present results in raw form (e.g., bar chart
showing annual number of near-misses), as absolute or relative change (e.g., difference in annual number
of near-misses over time) or rate of change (e.g., percentage decrease in number of near-misses from
previous year). Trends can include simple changes in values over time or can index the data to capture
the influence of outside factors to isolate safety performance, for example:

e Simple trend — Simple trends present the output from descriptive metrics at different points in time
to show changes in safety results over time. Simple trends are not manipulated to account for
outside influences on the safety result.

¢ Indexed on a variable — To account for outside factors, metrics can be indexed on one or more
variables that effect, but are not affected by, safety. For example, a sharp decrease in production
could be solely responsible for fewer incidents. To isolate the influence of safety performance, an
indicator of incident frequency could be indexed on production rates.

« Indexed on a data set — Metrics can also be indexed on a common data set. For example, where
there is employee turn-over, changes in attitude could reflect changes in the employee population.
To isolate the influence of safety-related activities on employee attitudes, an unchanging set of
employees could be monitored over time (i.e., a longitudinal survey).

Nested Metrics: Nested metrics are two or more of the above types of metrics used to present the same
safety-related data for different purposes. For example, one metric may provide point-in-time results for
comparison with tolerances (e.g., to highlight specific deviations from safety expectations) and another
metric may compile information in a condensed format for senior managers (e.g., number of deviations
from expectations within a given period).
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STEP FOUR: DEFINE ACTIVITIES INDICATOR(S) AND RELATED METRICS

a. Definition of Relevant Activities Indicator(s)

The next step in developing your SPI Programme
is to choose activities indicators to monitor the key
issues of concern (or key safety-related policies,
procedures and practices) identified in Step Two.

Activities indicators relate to your identified
outcome indicators and help to measure whether
critical safety policies, procedures and practices are
in place to achieve the desired outcomes. Whereas
outcome indicators are designed to provide answers
about whether you have achieved a safety outcome,
activities indicators are designed to provide
information about why or why not the outcome
was achieved. Therefore, well-designed activities
indicators provide insights needed to correct
policies, procedures and practices when the desired
outcome is not being achieved. (See page 5 for the
definition of “activities indicators.”)

To identify the appropriate activities indicator(s),
look at the activities that are most critical to
achieving the intended target and are most closely
related to the chosen outcome indicators. In
deciding this, you might consider, for example:
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As noted above, Chapter 3 provides a menu of possible outcome and activities indicators organised by subject,

with associated targets. You can refer to the same sub-sections of Chapter 3 that you used to define your outcome
indicators, in order to identify the activities indicators that best fit your situation, and then adapt the indicators to your
needs. You can also choose to develop your own activities indicators that are tailored to your specific circumstances.

For example, if you think that the quality of training is a key issue, you might identify “Management of Human
Resources” (sub-section A.5a) as a focus, with the target “there are appropriate staffing levels — with employees
(including contractors and others) who are competent, trained and fit for their jobs — which can ensure safe handling of
all hazardous substances and other hazards at the enterprise.” You may then decide that a valuable outcome indicator
would be “extent employees (including contractors and others) pass periodic assessments of competence.” Looking
under the “activities indicators” in A.5a to identify possible indicators that would measure quality of training, you
might choose two indicators: “(xiii) are there training programmes for all categories of employees” and “(xiv) are
there mechanisms to ensure that the scope, content and quality of the training programmes are adequate.” You can
then focus on certain specific subpoints associated with these two activities indicators. For example, you may decide
that regular assessment of training programmes is critical and select “is there a formal checking of training results by
an independent resource.” You might decide to supplement this with an indicator that is very specific to your training

activities.
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When reviewing and evaluating alternative indicators, it is useful to ask whether a change in the underlying activity
is likely to create a change in the outcome. If not, the activity may be too far removed from the outcome to be useful
as an activities indicator. For example, if you decide that if “formal checking of training results by an independent
resource” was to deteriorate, there would be little evidence of this in workforce performance, you may wish to
consider activities that more directly affect the outcome. Your particular circumstance might suggest that a better
indicator would be, “do programmes include topics for all the skills needed for the job?”

b. Metrics for Activities Indicator(s)

As in Step Three, once you have defined your activities indicators, the next step is deciding on the appropriate metrics,
or measurement approach. To help establish metrics for each activities indicator you have chosen, you might consider
the following questions:

*  Who will use the indicator and how will the indicator be used to make decisions? Consider who will use the
SPI results and make sure that the metric will highlight the results necessary for decision-making in a format
that will meet the end-user’s needs.

*  How can the activity be measured? Consider what is being measured, data that are currently available or
can be collected, alternative collection methods and resources available for collecting the data and reporting
results.

When designing the specific metrics, consider opportunities to use existing data. If such data are not available,
then you should consider how to collect and report data using methods that are consistent with your enterprise’s
measurement culture. It is also useful to take into account:

* the type and quantity of information that is likely to be produced;

» the need to produce SPI results that provide insights into potential safety issues and help explain safety
outcomes (i.e., as measured by the associated outcome indicator) without overwhelming the user; and

» whether a change in the activity will be reflected in the activities indicator since metrics should show change
when change occurs.

Additional, more detailed guidance on metrics is provided in Annex .
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Example Scenarios - Step Four

CHEMICAL MANUFACTURER

SCENARIO 1: The SPI team identified the activities associated with the MOC
process and considered which of these activities were most likely to influence the
effectiveness of controlling risks resulting from change. As part of this assessment,
the team interviewed personnel responsible for designing changes and personnel
responsible for reviewing and approving changes.

Based on this, the team concluded that the quality of change requests was a key
issue. Reviewers complained that many change requests did not address critical requirements for review
and were rejected, sometimes more than once. They stated that the need to review requests multiple
times created a larger than necessary workload, and they had less time to spend reviewing the most
critical requests. Those making the requests complained that they received inadequate feedback from
the reviewers and were uncertain about the additional information that was required to meet their needs.

The SPI team decided that, although procedures were in place and documented for the MOC process,
additional training was needed. Therefore, the plant manager directed training personnel to implement
new training in how to analyse and document change requests. It was expected that improvements
in these areas would result in a more effective MOC process, free up reviewers to focus on critical
requests, and result in fewer incidents from changes.

To track the effectiveness of this approach, the SPI team defined the following activities indicators and
related metrics in light of their particular situation:

“Percentage of employees submitting change requests that have received MOC training,” where
the metric would be defined as the number of trained employees submitting change requests
divided by total number of employees submitting change requests as measured at the time of SPI
reporting.

“Number of times that the same change has to be resubmitted for review prior to approval,”
where raw tallies of change requests would be compiled at the end of each SPI reporting period
by number of times resubmitted (/.e., number of requests resubmitted once, number resubmitted
twice), and portrayed using a bar chart.

“Number of change requests reviewed per reviewer,” where the number of change requests
reviewed since the last SPI report would be tallied and divided by the number of reviewers.
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SMALL SPECIALTY CHEMICAL FORMULATOR

SCENARIO 2: The team reviewed the possible parts of the procedures process that
could result in safety issues and incidents. The incident investigations suggested that
“new or changed formulations requiring additional or updated procedures” was a key
issue. Therefore, the team defined the following activities indicators and related metrics
adapting the suggestions presented in sub-section B.3 of the Guidance:

e “|s relevant information passed on from one stage to another and incorporated in procedures
when developing or introducing new products, processes or equipment?” This would be
measured by asking the degree to which each new or updated procedure incorporated safety
information, using a three-point scale (i.e., “complete,” “somewhat complete” or “incomplete”)
based on periodic reviews.

e “Are users informed about changes in the procedures?” with relevant users periodically asked
whether they were aware of specific changes in procedures. Their responses would be compiled
by identifying the percentage of users aware of procedures relative to total users.

e “Are new procedures being implemented?” where periodic spot checks would be conducted
to observe whether procedures were being followed. The percentage of spot checks where
procedures were being followed would be periodically calculated and reported.

WAREHOUSE OPERATION

SCENARIO 3: The owner and shift manager decided to work with the professor/
consultant to put hazard identification/risk assessment-related systems in place and
then focus initial SPI efforts on measuring the degree to which the systems were being
used to inform policies, procedures and practices. Therefore, for the initial phase, they
defined the following activities indicators based on the suggestions presented in sub-
section B.1 of the Guidance:

e “Are there systematic procedures for hazard identification and risk assessment, and do these
procedures address criteria for deciding on whether to undertake an analysis?”

e “Are there clear rules concerning the roles and responsibilities for participation of persons in
hazard identification and risk assessments?”

e “Are all types of hazards and risks covered by suitable hazard identification and risk assessment
methods?”

The owner and shift manager defined a work plan for development of hazard identification and risk
assessment procedures with milestones associated with each of the activities indicators. For the initial
development-oriented metrics, it was decided that the shift manager would periodically compare the
status of the implementation to the milestones and report percent complete.
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STEP FIVE: COLLECT THE DATA AND REPORT INDICATOR RESULTS

Once you have defined your SPIs, the next step is

to decide how you will collect and report the safety
performance results. Data collection procedures (e.g.,
data sources, how the data will be compiled and how
often and what the reports will look like), as well as
roles and responsibilities for collection and reporting,
should be specified. Some of these issues will have
been addressed when deciding on the metrics in steps
Three and Four.

In evaluating data sources, it is often useful to review
data that are already available and decide whether
they could be used to support SPIs. Existing data may
have been collected for other activities such as quality
control or business efficiency. If useful existing data
are identified, it is important to evaluate whether

the data are of adequate quality for the SPI and to
organise and/or apply the data (e.g., as one input to an
indexed indicator) to achieve the purposes of the SPI
Programme.

Data collection procedures should take into account

the frequency with which data should be collected

and results reported in light of the function of each
indicator relative to safety performance. Data should be
collected and results reported at a frequency necessary
to ensure that they can detect changes in safety-critical
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systems in time for action. In addition, reports should be provided in a timely manner to management, appropriate
safety officers and/or other relevant employees with responsibility for acting on the specific safety issues addressed by

the indicators.

For indicators that use threshold metrics, the procedures should identify specific thresholds or tolerances, i.e., the point
at which deviations in performance should be flagged for action. The procedures should also note specific actions to
be taken when thresholds are exceeded. Note that the act of setting thresholds sometimes requires reconsideration

of the metric chosen for an indicator. For example, if a metric using binary (yes/no) measurement was chosen for an
indicator of system failure, but it is desirable to take action prior to failure, an alternative metric (e.g., relying on ratio
or ordinal measurements) may be more appropriate. The consideration of thresholds in setting metrics is addressed in

more detail in Annex 1.

The presentation of indicator results should be as simple as possible in order to facilitate understanding of any
deviations from tolerances and to identify any important trends. The presentation should also allow the reader to
understand the links between outcome indicators and associated activities indicators. The presentation should take
into account the target audience. For example, it may be useful to identify a subset of the most critical indicators to be
given greater emphasis for reporting to top-level management.
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Step Five: COLLECT THE DATA AND REPORT INDICATOR RESULTS

Example Scenarios - Step Five

CHEMICAL MANUFACTURER

SCENARIO 1: Based on the expected frequency of incidents, the SPI team decided
to compile and report the SPI data on a quarterly basis. Data on changes, including
number of requests, number of times that change requests were resubmitted, and
number of change requests per reviewer, would be obtained from the organisation’s
MOC tracking software. Data on employees who had received training would come

from the training programme managers.

The team decided that the outcome and activities indicator data would be plotted on a timeline to
identify trends. The MOC co-ordinator was given the responsibility for collecting and distributing the SPI
information to the rest of the team, including the plant manager and other relevant employees.

SMALL SPECIALTY CHEMICAL FORMULATOR

SCENARIO 2: The team decided to use investigation reports as the source

of information for the outcome indicator, “extent incidents are attributed to
procedures....” For activities indicators, the team decided that they would work with
shift foremen and monitor all new formulations and significant changes to existing
formulations. They would: collect and review new and updated procedures for
completeness; observe the degree to which the procedures were made available to
users; and analyse the degree to which they were followed using the metrics defined
in Step Four.

The team calculated that the cost of implementing this programme would be low. It did not require any
additional resources. If the programme could identify and prevent even a few incidents, it would result in
a net benefit. The president approved the approach.

WAREHOUSE OPERATION

SCENARIO 3: The owner and shift manager decided that the professor/consultant
would conduct a baseline hazard analysis and risk assessment, identify critical
policies, procedures and practices and rate each on the 5-point Likert scale to provide
a baseline for measuring changes in the integration of hazard identification and risk
assessment practices. The professor/consultant would periodically review the critical
policies, procedures and practices to evaluate the effect of new hazard identification
and risk assessment processes. The shift manager reported the percentage of
completed procedures during the warehouse’s regular monthly management meetings.
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Chapter 2: HOW TO DEVELOP AN SPI PROGRAMME

STEP SIX: ACT ON FINDINGS FROM SAFETY PERFORMANCE INDICATORS

Results from SPIs (such as tolerances being exceeded,
disturbing trends over time, inconsistent results)

must be acted upon; otherwise, there is little point in
implementing an SPI Programme. Senior managers,
safety management personnel, engineers, operators
and other relevant employees should receive SPI
results in a timely way and should follow up adverse
findings to fix defects in the associated safety policies,
procedures and practices.

When a deviation is noted, it may provide insights

not only into the safety issue, but also the SPI itself —
i.e., whether it was defined well enough to detect the
safety issue of concern and whether improvements can
be made to the indicator. Thus, deviations detected
using SPIs represent an opportunity for learning and
adjusting SPIs (see Step Seven).

While implementing an SPI Programme, you may
also encounter situations where outcome and activities
indicators associated with the same subject provide
contradictory results. When this occurs, it is an
indication that one or both indicators are not working
as intended. The indicators should be reviewed and
redefined, as necessary.

STEP ONE
Establish the
SPI Team

|
\

STEP TWO
Identify the Key

\ Issues of Concern
. \

<

STEP SEVEN
Evaluate and Refine
Safety Performance

Indicators

STEP SIX
Act on Findings from

Safety Performance

Indicators

\

STEP FIVE
Collect the Data
and Report Indicator
Results

N

a

[/\-
STEP THREE
Define Outcome

Indicator(s) and
Related Metrics

]

STEP FOUR
Define Activities
Indicator(s) and
Related Metrics

For example, if your activities indicator shows good safety performance (relative to the activities being measured) but
the associated outcome indicator shows poor safety results, the activities indicator should be evaluated to ensure that
it is focused appropriately. The activities being measured may be too far removed from the outcome or the SPI and
associated metric may not be defined well enough to capture critical information. Similarly, if your activities indicator
suggests poor safety performance but the associated outcome indicator shows satisfactory results, either the poor
performance relative to the activities being measured has yet to result in an unwanted outcome due to other factors or
the activities indicator is not well focused. In any case, this type of finding warrants further review.
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Step Six: ACT ON FINDINGS FROM SAFETY PERFORMANCE INDICATORS

Example Scenarios - Step Six

CHEMICAL MANUFACTURER

SCENARIO 1: After a year of collecting SPI data on the MOC process, the SPI
team saw that all relevant employees had received MOC training. The team saw

a corresponding reduction in the average number of times that changes were
resubmitted for review prior to approval. The team also noted that although the
indicator of incidents attributed to MOC as a root or intermediate cause had
decreased, the number of incidents attributed to MOC remained unacceptably high.
The team noted that the number of change requests reviewed per reviewer stayed
fairly constant over the year.

The MOC co-ordinator noted that one of the engineers who used to review change requests had retired
during the year, and was not replaced; his workload was shifted to others. As a result, the impact of
fewer re-submittals was offset by an increase in number of original requests seen by each reviewer.
Based on this, the plant manager decided to assign a new, junior engineer to the team to review

less critical change requests and reduce the workload of more experienced engineers. The manager
requested that the MOC process be evaluated and refined to ensure that change requests are classified
appropriately (e.g., by level of risk). The plant manager also decided to require annual change request
training for all personnel responsible for submitting change requests.

SMALL SPECIALTY CHEMICAL FORMULATOR

SCENARIO 2: Over the first few months, the team noted that the number of incidents
attributed to procedures did not change significantly. They also noted that when new
and modified formulations were introduced, some but not all of the safety-related
procedures were updated (i.e., the majority were rated “somewhat complete”). For
example, sometimes changes to procedures for filling and start-up were covered but
not changes for shut-down and unloading. Some procedures addressed changes in
normal operations but not changes associated with abnormal or emergency situations.
The health and safety manager worked with process engineers to correct this problem.

The team noticed that without exception, operators were informed of new and modified procedures (i.e.,
100% of users were aware of the changes). However, the team also noticed that new and modified
procedures were not always followed. Based on this, the health and safety manager interviewed several
operators to determine the reason for these deviations. Operators described situations where new
procedures conflicted with other existing procedures or relied on instrumentation that was not installed
on all of the batch tanks. In order to meet production demands, the operators developed “workarounds”
to deal with these issues. The team reviewed the incident reports for the period and noted that almost
all of the incidents involved situations where workarounds were used.

Based on this, the health and safety manager implemented changes to the procedures process where
operators would be consulted by engineers during the development of new or updated procedures. In
addition, the introduction of new or significantly modified procedures would include a “shake-down”
period where engineers would be on-call to receive feedback and address conflicting or unworkable
procedures.
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Chapter 2: HOW TO DEVELOP AN SPI PROGRAMME

WAREHOUSE OPERATION

SCENARIO 3: During the first three months, the professor/consultant inspected the
warehouse and its contents and reviewed past records of warehousing inventory. He
also inspected the facility design and basis for operational decisions regarding storage,
including controls used for segregating incompatible materials, avoiding ignition
sources, maintaining dry areas, inspecting container integrity, etc. The professor/
consultant identified and rated critical policies, procedures and practices in the
contracting and materials handling areas of the warehouse operation. Though some

of the policies, procedures and practices reflected a general understanding of safety
issues, most of them received low ratings due to the lack of systematic hazard identification and risk
assessment procedures.

At the end of six months, the hazard identification and risk assessment procedures were complete,
roles and responsibilities had been defined, and a determination was made that all types of hazards and
risks associated with current and foreseeable warehouse operations were covered by the procedures.
The work was 100% complete. At the end of a year, the professor/consultant re-rated the critical
policies, procedures and practices to evaluate the impact of the new hazard identification and risk
assessment processes. Although most of the policies, procedures and practices were better informed
by hazard identification and risk assessment, they still relied too much on informal knowledge of
hazards and risks and were rated in the middle of the scale. The extent to which hazard identification
and risk assessments are used in policies, procedures and practices to control risks was “moderate.”
The professor/consultant also noted that the warehouse had contracted to store some materials not
considered in the baseline hazard identification and risk assessment. The activities indicator, “are all
types of hazards and risks covered by suitable hazard identification and risk assessment methods” was
no longer 100% complete.

Upon examining these findings, the shift manager determined that although hazard identification and
risk assessment were routinely conducted by the responsible people, the information was not fed back
throughout the operation to all those with responsibility for implementing safe practices. The warehouse
implemented procedures to create better feedback of hazard identification and risk assessment
information. It also worked with its contracting staff to identify situations (e.g., new types of materials)
that would trigger a review of the hazard identification and risk assessment process to ensure thorough
coverage of hazards and risks.
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Step Seven: EVALUATE AND REFINE SAFETY PERFORMANCE INDICATORS

STEP SEVEN: EVALUATE AND REFINE SAFETY PERFORMANCE INDICATORS

The SPI Programme, including the indicators

and metrics, should be periodically reviewed and (ST ONE
. . stablish the

evaluated. Developing an effective SPI Programme SPI Team

is an iterative process, and the Programme should be

refined as experience is gained or new safety issues of |

concern are identified (e.g., due to the introduction of \

new technologies or processes). STEP TWO

Identify the Key
Issues of Concern

Periodic reviews help to ensure that the indicators ) \

are well-defined, continue to address priority areas " \

of concern, and provide the information needed to :

. . 1 STEP SEVEN STEP THREE
monitor safety measures and to respond to potentia Evaluate and Refine Define Outcome
safety issues. In addition, it will help to identify S LD Indicator(s) and

) L . Indicators Related Metrics
when specific indicators are no longer needed (e.g., if
monitoring has led to an inherently safer operation) \
and allow adjustments to the Programme to focus on
the most important issues and indicators. \

: : STEP SIX STEP FOUR

FOI'. example’ 1t may be dlSCOVered that some Act on Findings from Define Activities
indicators do not provide useful measurements for Safety Performance Indicator(s) and

. . . Indicators Related Metrics
the enterprise or that the metrics are not precise
enough to recognise small but significant changes \
that require action. This may lead to the conclusion \ STEP FIVE
that new indicators are needed or the metrics should Collect the Data

- and Report Indicator

be refined. It may also be discovered that more Results

important activities associated with a specific outcome
(i.e., activities that have a more direct effect on the
outcome) are not being measured and, therefore, new indicators should be developed.

In addition, the issues of concern can change over time due to improvements in safety or insights into previously
unidentified issues. Changes in priorities for an SPI Programme could result from: improvements in management
systems; alterations in plant design; introduction of new technologies, equipment or processes; and/or changes in
management or staffing.

Based on your experience, you might conclude that the SPI Programme should be expanded to include a larger number
of indicators in order to provide greater insights into a particular issue or address a larger scope of safety concerns.

Finally, you can incorporate the experience of others by sharing information with other enterprises that have
implemented an SPI Programme. These can be other enterprises in your same industry or other industries with
hazardous installations. Industry associations can help make these connections and promote overall improvements in
the field of safety performance indicators.
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Example Scenarios - Step Seven

CHEMICAL MANUFACTURER

SCENARIO 1: Based on their initial experience and the actions taken in response to
the findings, the SPI team made the following decisions with respect to the MOC-
focused SPI effort:

e Continue to use the outcome indicator, “number of incidents attributed to
management of change as a root or intermediate cause per number of implemented
changes.” This appeared to work well to monitor the safety issue of concern.
Continue to use the activities indicator, “number of times that the same change
has to be resubmitted for review prior to approval.” MOC reviewers consistently
stated that this was a critical issue.

e Continue to use the activities indicator, “number of change requests reviewed per reviewer,” but
rather than track this as a simple ratio of number of requests to number of reviewers, change the
metric to track this information for each individual reviewer. This would address the failure of the
previous metric to identify this issue.

Discontinue the activities indicator, “percentage of employees submitting change requests that

have received MOC training.” This training was made a prerequisite for all personnel submitting
change requests, and additional SPI data would no longer be useful.

Implement a new activities indicator, “do the MOC procedures address review and approval by

the relevant responsible person before proceeding to the next step?” The team agreed to revisit
this indicator after the procedures were updated to focus on whether the procedures resulted in
review and approval by appropriate personnel.

After reviewing the results of their initial efforts, management agreed that the SPI Programme should be
expanded to address two additional critical areas: contractor safety and internal (on-site) preparedness
planning.

SMALL SPECIALTY CHEMICAL FORMULATOR

SCENARIO 2: Based on their initial experience, the SPI team proposed the following
approach for the procedures-focused SPI effort:

e Continue to use the outcome indicator, “extent of the number of incidents
attributed to procedures (due to, e.g., procedures lacking, procedures inadequate
and/or procedures not followed).” This number had shown little change over the
first six months. The team hoped that the new process for updating procedures
would result in a decrease in this number.

e Continue to use the three activities indicators. The issues of addressing procedures associated
with all stages of a new or modified formulation had been completed and the degree to which
operators were informed of new procedures remained high. Despite this, the safety and health
manager reasoned that measuring these activities would ensure that they continued to operate
correctly. The team was hopeful that the new process for updating procedures would result in
better implementation of written procedures.

e Implement two new activities indicators: 1) “is participation of employees built into the
development of procedures?” and 2) “is there a means to ensure that procedures are corrected
when conflicting with other procedures or if not working properly?” These indicators would help
to monitor the degree to which the new process for updating procedures was implemented.
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Step Seven: EVALUATE AND REFINE SAFETY PERFORMANCE INDICATORS

WAREHOUSE OPERATION

SCENARIO 3: Based on their initial experience, the owner and shift operator agreed to
the following approach for their ongoing SPI Programme:

e Continue to monitor the outcome indicator “extent hazard analyses and risk
assessments are used to develop proper policies, procedures and practices to
address risks.” The shift operator would report on this indicator on an annual
basis based on the results of the periodic evaluations to be conducted with the
assistance of the professor/consultant.

e Continue to monitor the activities indicator “are all types of hazards and risks covered by suitable
hazard identification and risk assessment methods?”

e Implement two new activities indicators: 1) “extent to which procedures are implemented to
give feedback from hazard identification and risk assessments...” and 2) “extent to which criteria
are being systematically applied for deciding on whether to undertake a risk analysis for new
