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What are Indicators? 

Indicators are measurements:
• Levels or amounts

• 93%

• Presence or Absence
• Absent

• Quality
• Meets X standard



Examples of H&S Indicators 



Why use Indicators?

One way to improve the effectiveness of your 
safety process is to change the way it is 
measured and to act upon the information 
gained.

This is part of the 
standard Quality Loop.

Checking leads to Acting leads to Learning!





Inputs and Outputs

(leading indicators)
Inputs

Outcomes
(lagging indicators)



What is a Lagging Indicator?

A Lagging Indicator is a Measurement that:

• Focuses on results at the end of a time period
• Normally characterizes historical performance



• Measured at the end of a time period
• Easy to identify and capture
• Lag behind current system processes
• Are NOT normally predictive

Good for setting goals and objectives

Characteristics of Lagging 
Indicators of Safety Performance



• Injury frequency and severity
• Lost workdays
• Restricted workdays
• Worker’s compensation costs
• Total Incidents per Month
• Near Misses per Month
• Chemical releases

Examples of
Lagging Indicators of Safety 
Performance



• Injuries / Illness / Property Damage has already 
occurred

• Easy to identify and measure, therefore often 
over-relied upon by ignoring Leading Indicators

• Generally provide limited answers about 
relationships between causes and effects, so 
only broad accident preventive measures can be 
taken. 

Low Incident Rate - Does Not Equal Low Risk

Drawbacks
of Lagging Indicators



To Drive Behaviors

• Behaviors are driven by visible goals

Think of how you want to drive those desired behaviors. 
When you develop the processes and the metrics that will 
help to measure their success, also develop a list of 
behaviors that you want your personnel to exhibit. If you 
identify and document the desired behavior, it becomes the 
basis for the behavior.

Why use Lagging Indicators?



• Are the indicators being documented? If not, 
are they documentable?

• What do the quality control checks on the 
indicators say?

• Reserve the right to not use the data if the data 
does not meet requirements.

GARBAGE IN = GARBAGE OUT

Evaluating Lagging Indicators



Inputs and Outputs

(leading indicators)
Inputs

Outcomes
(lagging indicators)



What is a Leading Indicator?

A Leading Indicator is a Measurement that:
• Is believed to precede, and consequently 
affect, injury/incident rates
• A measurement used for its ability to measure 
incremental progress, or quality, or to indicate 
the direction of future results (predictive)



• Difficult to identify and capture
• Can be developed from lagging indicators

• Lagging – number of vehicle mishaps
• Leading – number of times cell phone use 

while driving discussed in safety meetings
• May differ from current system processes
• Should be predictive
• Measure Behaviors

Good for identifying areas to on which to focus

Characteristics of Leading 
Indicators of Safety Performance



• Numbers of near misses
• Numbers of team safety meetings
• Backlog on equipment inspections
• Numbers of safety suggestions
• Safety Performance Appraisals
• Personal Protection Equipment

Examples of
Leading Indicators of Safety
Performance



• Inspections and Observations
• Employee Involvement in Program 

Implementation
• Employee turnover rate
• Risk/Hazard assessment
• Safety/Health meetings

Examples of
Leading Indicators of Safety
Performance



• Difficult to identify and measure, therefore 
often under-relied upon in favor of Lagging 
Indicators

• Reliance on Personnel Safety Leading Indicators 
may provide a false sense of security when not 
coupled with Process Safety and Culture 
Leading Indicators.

Low Prediction of Risk Does Not Equal Low Risk

Drawbacks of
Leading Indicators



To Prevent Losses
•Leading indicators provide warning signs

• Leading indicators are warning signs of failure in 
complex systems. 

•Complex systems can be:
• 1) processes, 
• 2) equipment executing processes, 
• 3) groups driving the processes.

Why use Leading Indicators?

All three can fail. All three can provide warning signals. 
Therefore, all three must be measured.



Leading Indicators 

An aggressive quality-controlled leading indicator 
program AT BEST:

• Provides an effective system to put the 
lessons learned from accidents, incidents and 
near misses into practice.

While it prevents incidents and lowers losses, it 
DOES NOT prevent all incidents.



• Are the indicators being documented?
• If not, are they documentable?

• What do the quality control checks on the 
indicators say?
• If they indicate poor quality, identify why

• Reserve the right to not use the data if the data 
does not meet requirements.

GARBAGE IN EQUALS GARBAGE OUT (GIGO)

Evaluating Leading Indicators



Local triggers 
Intrinsic defects 
Atypical conditions

Trajectory of accident 
opportunity

Defence-in-depth

Latent failures at the 
managerial levels

Unsafe acts

Psychological 
precursors

Dynamics of Accident 
Causation



• Conditions that set the stage for multiple types 
of failures, often not immediately apparent as 
related to the Latent Condition.

• They undoubtedly combine with local factors to 
breach defenses.  In many cases, they are 
weaken or sidestep defenses.

• Resident ‘pathogens’ within the workplace and 
the organization can be identified and removed 
before the event.

Latent Conditions are 
Important



•Statistics LIE when there is no data quality 
control – Garbage In Equals Garbage Out
•Trending is presentation, and needs quality 
control and analysis to be useful
•Statistical methods can show the relationship 
between latent (underlying) causes and the 
specific failures they create 

• For example, when an operational procedure 
change leads to subsequent injuries

Statistical Analysis



• Characteristics of Best In Class Safety 
Management Systems

• Characteristics of Best In Class Measurement of 
Safety Performance (ie use of indicators)

Other Considerations



• Identifying and eliminating latent conditions 
proactively still offer the best routes to 
improving system ‘Fitness’.  

• It has to be a continuous process.  As one 
problem is being addressed, others will spring 
up in its place.  

There are no final victories in the safety war! 

Safety Management Systems
(SMS)



Safety Management Systems
(SMS) – Best in Class Systems

• Establish and apply a coherent set of measures 
of safety performance

• Link the set of safety performance measures 
coherently to the set of business performance 
measures



• Measuring indicators selected from the inputs to
the safety management system requires a
change in the way of thinking

• Companies who put greater effort into
developing their SMS have better performance
and this effort rubs off profitably onto other
business systems

Safety Management Systems
(SMS) – Best in Class Systems



• Leaders in safety performance use metrics that 
effectively drive their continuous improvement 
efforts. 

• Leading indicators (e.g. observations) are used 
to predict changes in safety performance

• Monitoring of the safety process versus 
program(s) implemented at all sites

Measurement of Safety 
Performance – Best In Class



• Performance targets are defined and 
communicated

• Review targets based on feedback from staff, 
metrics and benchmarking

• Safety performance targets should align with 
business targets

Measurement of Safety 
Performance – Best In Class



• Discipline is consistent with well-developed 
guidelines

• Leading companies ensure in depth root cause 
analysis of accidents in formulating disciplinary 
actions

• Safety performance (operational) should be tied 
to the merit; this is consistent among leaders in 
business

Measurement of Safety 
Performance – Best In Class



Using Proactive Leading Indicators to Create 
World-Class Safety

Results of an Effective Program 



Caterpillar saved $450 million 
in 10 years by focusing on a 

strategic improvement project 
for safety



• Traditional lagging safety metrics like OSHA 
recordable rates or lost-time case frequencies 
had been used for years to measure safety 
program success. 

• While these metrics could help Caterpillar tell the 
score at the end of the game, they didn’t help 
them understand the strengths and weaknesses 
of their safety efforts and cannot help managers 
predict future success.

Caterpillar



• The critical elements of the Safety SIP included:
• Enterprise-wide statement of safety culture.
• Global process, tools and metrics.
• Top-down leadership of and engagement with the 

process.
• Clearly defined and linked roles and responsibilities.
• Clearly defined accountability.
• Consistent methods establishing targets and reporting 

performance.
• Consistent criteria for prioritizing issues and aligning 

resources.
• Recognition for positive behavior and performance.

Caterpillar



What made the difference?

In order to create zero incident performance, the company 
used a process that included:
• Assessing the culture using one-on-one interviews and a 
safety perception survey.
• Building a plan by reporting and analyzing assessment 
results, training the safety steering team and agreeing on a 
strategic plan.
• Developing the process through safety culture excellence 
workshops, forming continuous improvement (CI) teams 
and coaching and leading CI teams.

Caterpillar



What made the difference?

• Implementing the process through pilot 
improvement projects and by implementing new 
processes.
• Checking the efficacy of the process by 
developing and utilizing an evaluation/feedback 
team. The process then went back to the 
assessment aspect should changes be necessary 
for continuous improvement.

Caterpillar



Caterpillar’s Advice

• "Define, train, measure and recognize. Do it by 
involving safety leaders from all levels of the 
organization to pursue foundational safety 
processes, root cause incident resolution and 
accountabilities for every job.” 

• “… address safety the same way you address 
quality.”

Caterpillar



Leading indicator: Safety observations
to prevent incidents

Creating “eyes and ears” to prevent 
incidents “eyes and ears” 



Honeywell

Prior to launching its Safety Observation System 
four years ago, Honeywell relied on a web-based 
reporting system for near misses. Only managers 
and supervisors had access to this system, 
resulting in a hierarchical, bureaucratic process.
employees to report events

They needed a more sophisticated system to 
handle near miss and hazard reporting.port events



Honeywell

The new Safety Observation System was directly 
accessible to all employees and available in nearly 
twenty languages, providing Honeywell with more 
detailed and timely information. report events

Employees reported not only near misses and
incidents, but also any unsafe behaviors and
conditions.



Honeywell

Over 82,000 safety observations were reported in
2013, equaling roughly eight observations per
employee per year.
The business unit reduced the number of
recordable injuries from 108 in the year 2010 to
54 in 2013.

During this same time period, the number of
safety observations increased nearly one hundred
percent.



Honeywell

Honeywell Advice

“It’s about staying ahead of the risks that cause
the most injuries and creating vigilant observers
of safety hazards at every level of the
organization.”



Leading indicator: Leadership engagement

Management in action leads safety improvement



Fluor
Fluor established an effective suite of leading 
indicators that it assesses with its Corporate HSE 
Audit Tool. This tool includes measurements in 
the areas of program development and 
coordination; training, communication and HSE 
culture initiatives; field execution and 
management in action. 

By measuring how well it performed in these key 
areas, the tool provided a leading indicator of 
future safety performance.



Fluor

The Corporate HSE Audit Tool was revamped in 
2012 to put more weight on leading indicators.

The first six months of audit scores revealed the 
greatest need for improvement in the 
management in action category. 



Fluor

These actions included managers’ participation in 
field workers’ orientation process and a 
demonstration of values by clearly defining 
management expectations in regard to safe work
behavior, hazard and near miss reporting, and 
stop-work authority.

Managers’ simple, routine activities positively 
impacted the work on site and helped further 
promote and advance a positive HSE culture. 



• Lagging indicators are easy to identify and 
measure, but are best used to define goals and 
objectives

• Leading indicators are difficult to identify and 
measure, but can predict potential outcomes 
and are best used to indicate areas of focus

• A good safety program uses both leading and 
lagging indicators, but only accepts quality-
controlled data and provides an emphasis on 
leading indicators

Conclusions



Thank you!


