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Most safety professionals recognize that an important key to improving safety performance is
through effective utilization of leading measures. Measurement is an integral part of good
management practice. However, although we have measured safety performance for years, we
have not traditionally done a good job of measuring specific safety activities and the safety
process itself. There are various strategic reasons to measure leading indicators of safety
performance. For example, measures may be used to hold people accountable for safety, as
predictors of future safety performance, and as specific tools to help employees, at all levels,
better understand and improve the safety process.

There are additional strategic reasons why organizations find it desirable to implement leading
safety measures. When designed well, with employee input and participation, these measures can
serve as an influence to increase employee motivation for safety. Well designed and executed
leading measures may also serve as a catalyst to drive positive change in an organization.

Proactive vs. Reactive Mindset

Traditional approaches to measuring safety are highly reactive. The primary focus is on injuries
and injury rates. Proactive approaches focus on analysis and improvement of the safety
management system. Due largely to these traditionally reactive measures, management tends to
focus on the lack of injuries. In a proactive approach management focuses on improving the
overall management system. In accident investigation, the reactive mindset is demonstrated by
the focus on symptoms, such as unsafe acts and unsafe conditions, rather than a focus on
identifying and correcting the root causes.

A proactive mindset impacts all areas of the safety management system. The primary reason for
training is based on improving the system, versus training based on a response to regulatory
requirements. In a proactive mindset, recognition for safety is also based on a systematic effort to
improve the management system. In a reactive mindset group recognition for safety is commonly



based on history, i.e. the number of incident-free days or work hours since the last injury.
Recognition for individuals tends to be negative such as reprimands for unsafe behaviors.

Establishing Metrics to Drive Safety Performance

By strategically establishing leading safety measures an organization can influence the
development of a more proactive mindset and culture. The metaphor of driving can be applied to
the way we measure safety. If one practices defensive driving, and drives with a proactive
mindset, they may use techniques such as these examples from the Smith System that encourage
the driver to 1) Get the big picture, 2) Aim high in steering, and 3) Keep your eyes moving.

Similar to driving a car, there are parallels to establishing good safety measures. These example
points from the Smith System all involve using one’s eyes and thinking ahead. The one key
involves keeping your eyes moving while driving. This involves an awareness of what is all
around, front, sides, and back of the vehicle, and simultaneously maintaining a space cushion
around the vehicle whenever possible. As a part of keeping the eyes moving, the driver may
spend 90% of the time looking ahead and 10% of the time looking in the rearview mirror.

Traditional safety measures tend to be the opposite of this 90/10 practice. In other words, safety
measures tend to spend 90% of the time looking in the rearview mirror (what is already in the
past) and only 10% of the time looking ahead, as in proactive and leading indicators. While
looking out of the vehicle, drivers may also scan the roads for traffic patterns and situations, then
focus whenever there is potential for collision or emergency maneuver needed. Generally
speaking the good defensive driver recognizes those variables that are most important to safe
driving. The driving metaphor can provide us with some lessons for using leading measures to
drive safety performance:

1. Appropriate Mix: Use a mix of looks (measures) such as looking ahead, to the side, and to the
rear. Don’t just look ahead or look back only. As in driving, the suggestion for effective
application of safety measures is to put the major emphasis on looking ahead and using
leading indicators. These leading indicators predict what will happen with the trailing or
results measures. An 80/20 or 90/10 mix is probably a good mix for the percentage of leading
measures versus the percentage of trailing or lagging measures.

2. Scan & Focus: Instead of focusing on injuries, scan injuries for trends and focus on
eliminating risky exposures and systematically increasing safe behaviors.

3. What should we measure/ what drives safety? Determine the variables that most influence
safety performance and measure those drivers of performance.

Regarding the third point, those variables that tend to have the greatest impact on driving
performance are “soft measures” such as 1) management’s visible commitment to safety, 2)
engaging and empowering workers in key decision areas for safety, 3) regular evaluation and
reduction of job hazards, and 4) relevant and effective training. These soft measures may be a
little more difficult to measure than numbers of injuries and injury rates, but the soft measures
almost certainly have a greater impact on performance. This is a point that may not be well
recognized by many managers and safety professionals.



Measuring the Safety Climate

The term “Safety Culture” wasn’t in the safety lexicon 25 years ago. The terminology was coined
after the incident at Chernobyl in 1986. Since that time when tragic accidents occur the follow up
investigations often point to a poor safety culture as being the primary reason behind the events
leading to the incident. Safety culture was implicated as a prime contributor to both the NASA
Challenger and Columbia explosions.

Two investigations were undertaken following the BP tragedy in Texas City in 2005, and both
implicated a deficient safety culture as primary contributor. Example statements from the BP
Independent Panel Review chaired by Jim Baker include:

“BP has not established a positive, trusting, and open environment”

“Lack of operating discipline and toleration of serious deviations”

“Likely under reporting of incidents”

“The Panel is under no illusion that the deficiencies in process safety culture, management, or
corporate oversight...are limited to BP.”

The other review of the BP tragedy was conducted by the US chemical Safety Board and
recognized there were negative impacts from reorganizations, downsizing, budget cuts,
productivity pressures, and procedural deviations. Both of the investigations concluded that a
dysfunctional safety culture existed at all levels of BP.

Consequently, due to all of these and other events, safety culture and safety climate have received
a lot of attention in recent years in the safety research literature. Safety culture is measured
through safety climate perception surveys. These surveys are a potentially valuable measurement
tool. Generally speaking, a well-designed safety climate survey is:

1. Practical — it measures perceptions of all levels of the workforce regarding those factors
considered most important to safety.

2. Prescriptive — it provides specific information about the strengths and weaknesses and what
needs to be addressed.

3. Proactive — Identified problems can be corrected before they result in injuries or illnesses.

As an example, a safety survey instrument at Indiana University, the Seo Safety Climate Scale
has been developed and used in various industries and 10 countries around the world. This scale
measures five dimensions of safety, 1) Supervisor safety support, 2) Co-worker safety support, 3)
Management commitment to safety, 4) Employee participation in safety-related decision making
and activities, and 5) Employee safety competence level.

It is recommended that safety climate surveys be customized for the specific organization.
Customization is superior to “canned” and “off-the-shelf” surveys. If the organization does use an
existing survey, consider modifying it for relevance.



Ten Steps for Establishing Leading Measures

1. Prioritize

Evaluate trends from injuries, near misses, exposures and hazards to determine controls needed to
prevent injuries. Use trailing indicators to highlight trends that warrant attention. Organizations
are encouraged to consider those low probability risks where there isn’t as much injury data
available. For example, incidents in confined space entry situations may not be as frequent as
foreign bodies in the eye, but the consequences of confined space incidents are much more
severe. Those operations that could result in serious injuries and fatalities are also priorities for
measurement. Many organizations identify and control their Critical Five, or the Big Four, that
may include highly hazardous operations such as confined space entry, lockout of high energy,
and fall protection from high levels.

2. Determine Level of Organization to Measure

There are typically different measures for top management versus measures for employees. Some
general principles, recommended by Dan Petersen, include macro, results oriented measures for
top management and micro, activity oriented measures for employees. Middle management and
front-line supervisors measures are effective with a mix of more macro measures for middle
management and more micro for supervisors. Engagement in safety through these measures is
important at all levels, but perhaps the greatest need for engagement is at the employee level.
Generally, more immediate feedback can be given to employees for micro, activity measures than
for the macro results measures that may take time to accumulate for top management.

3. Verify Controls and Identify Obstacles

Simply measuring a safety initiative from a leading perspective does not guarantee that it will
yield improvement in safety performance. When hazards are detected in the workplace, either
engineering controls, administrative controls, personal protective equipment or a combination of
the three must be applied to the hazard. However, as many safety professionals can attest, many
hazard controls are ineffective in accomplishing their intended objective. As such, measuring a
hazard control (i.e., training, PPE compliance, etc.) can be a fruitless exercise if the control for a
particular hazard does not work. For this reason, companies are encouraged to ensure that
measuring a safety effort or hazard control is a worthwhile venture. Investing time and resources
to see how well a useless safety initiative is performing is an exercise in futility that can only
harm the safety professional’s credibility and tarnish upper management’s perspective on using
leading indicators.

Verifying efficacy of controls can be a challenging, and at times, unclear task. While there are
many statistical process control tools that can be applied in various areas of safety performance
measurement, it is in this verification phase where they become most useful. For example, the use
of control charts can help determine if a reduction in injuries after a new safety initiative was
implemented resulted in the reduction of injuries that was experienced or if the reduction was
simply within the control limit of random variation (Brauer 573). The presentation of all the
various statistical control methods is beyond the scope of this technical paper, so safety
professionals are encouraged to research those tools that would best serve their efforts to verify
that their hazard controls actually accomplishing their intended objectives.



4. Determine a Simple List of Measures

A common mistake is trying to measure too much all at once. Efforts to collect, analyze, and
communicate the data from leading indicators can be labor intensive. Many organizations that
have been successful with leading indicators have chosen three to five key measures to use. A
measurement system that is too complicated to understand, too expensive to maintain, or
overwhelming to administer will not serve the purpose intended. If too many measures are used,
it will be impossible to focus, and employees won’t be clear about which areas are most critical
for safety success. Since the measurement system is dynamic, specific measures can be added,
dropped or modified over time to make measures more applicable. The organization may decide
to start simple and add over time as new measures are mastered.

5. Identify Means for Meaningful Employee Engagement

Many organizations use scorecards and balanced scorecard systems. Employees at all levels are
“score carded.” When employees are engaged in establishing the critical safety measures that feed
into the success of the organization, they are more likely to be motivated to make the measures
successful and take ownership for safety.

6. Develop Methods and Tools

Developing assessment methods and tools is a fairly involved step for which customization is
imperative. In this phase of development companies are determining how data will be collected,
how frequently it will be collected and reported, analysis protocol, weighting of measures, etc. As
with step three, simplicity promotes success. Assessment methods and tools should be efficient
and spread responsibility throughout the engaged individuals and units of the organization.
Utilizing company technology (i.e. intranet reporting) may create extra work in the development
phase, however the returns on this investment of time and energy are substantial after the
measurement system is in place. Documentation and instruction on collection methods must be
crystal clear, as improper use of assessment and collection methods will provide data that may not
be reliable. Finally, it is often beneficial if safety measures are built from similar platforms and
methods of other business performance measures. For example, if a company utilizes scorecards
or dash boards to gauge production and quality performance, it may advisable for safety to utilize
the same methodology (Niven).

7. Develop Delivery Strategies

Safety performance data must be properly communicated to all parties to positively impact safety
performance. Safety professionals are highly encouraged to make presentation of safety
performance data congruent with the methods the company uses to communicate other business
performance data. Whatever method is utilized, it should be appropriate for the workforce that
will be using the data. If literacy or educational barriers are prominent in the workforce, the level
of complexity with communication methods should be adjusted to enable all parties to clearly
understand the safety performance data. Finally, the frequency of reporting should be considered.
Safety professionals should communicate performance data as frequently as feasibly possible.

8. Set Performance Goals

Connect leading safety measures with short term and long term performance goals. When
reasonable and relevant goals are established, especially if employees are involved in
development of the goals, there is a motivational aspect that doesn’t exist without these goals.
Measurement is essentially meaningless without goals. It’s kind of similar to driving a car with no




place to go — the measures as drivers may be in place, but without goals where will we end up?
More effective goals are both challenging AND realistic.

9. Monitor Safety Progress

Measurement is not complete without monitoring to ensure that injury reduction and performance
of safety efforts has a positive correlation with data from the leading measures. There is a
difference between correlation and causation, of course. What we want to determine is reduction
of injuries can be attributed to performance of a safety effort, and that it is not merely a
coincidental correlation.

10. Adjust and Modify for Continuous Improvement
Consider safety measures to be dynamic and ever evolving. As improvements are realized, adjust
the measurement system to continue to drive further improvements.

Bibliography

Bevington, A. M. “Safety Management Process — Proactive Safety Metrics that Drive
Performance in Manufacturing Facilities.” Proceedings of the American Society of Safety
Engineers 2005 Professional Development Conference, New Orleans, 2005.

Brauer, R. L.. Safety and Health for Engineers, Second Edition. Hoboken, NJ: John Wiley &
Sons, 2006

Newell, S. A. and D. Woodhull. “A New Paradigm for Safety & Health Metrics”. Organization
Resources Counselors Presentation. June 2001.

Niven, P. R. Balanced Scorecard Step-By-Step: Maximizing Performance and Maintaining
Results. New York: John Wiley & Sons, 2002.

Peterson, Dan. Measurement of Safety Performance. Des Plaines, IL: American Society of Safety
Engineers, 2005.

Spurlock, B. S. 2000. The Dilemma of Measuring Safety Performance: A close look at reliability

in safety performance measurement. Unpublished thesis at Eastern Kentucky University,
Richmond, KY



	CD-ROM Title Page
	2009 ASSE PDC Preview
	Copyright Notice & Disclaimer
	Foreword
	At a Glance
	Table of Contents
	Concurrent Educational Sessions
	OSHA construction Partnerships: A Case Study on the Value and Benefits
	The Sarbanes-Oxley Act for the SH&E Professional
	Mixing Water and Prevention Through Design
	Preplanning for Rescue at Height The Next Step in Your Managed Fall Protection Program
	Interpersonal Intervention for Injury Prevention: Practical Evidence-Based Strategies for World-Class Safety
	Wellness Inside: Intel's Health and Wellness Program
	Overcoming the Conflict Between Safety and Production Using Risk Management and Behavioral Safety Principles
	Systemic Incident Analysis - Using The Four-Phase Process
	Weaving a Safety, Health and Environmental Vision into the Bottom Line of the Business
	The Roles of Managers, Supervisors and Safety and Health Professionals for Maximizing Safety & Health Performance
	Positive Effects of a Fall Protection Program: A Case Study
	The ART (Assessing Risks Technique) of Injury Reduction
	The Underlying Power of an Effective Electrical Safety Program
	Engineering Principles for Safer Design
	Improving Safety Through Behavior and Gas Exposure Tracking
	Designing for Construction Worker Safety - Recent Activities and Available Resources for Designers
	The Magic of Safety Communication and Fun Safety Meetings
	The 30 Second Rules for Handling Hazardous Material Releases
	Best Practices in Ergonomics
	Protecting Critical Infrastructure and Personnel
	Global Safety and Health Briefing
	Avoiding 12 Common Mistakes in Slip, Trip and Fall Prevention
	Will Your Substance Abuse Program Manage the Risk and Defend Your Case?
	Beyond Compliance: Breaking Through to the Next Level of SH&E Excellence
	Riding the Green Wave
	Safety and Health Consultant Roles: Being the Best at Your Game
	Benchmarking - Finding Out What You REALLY Want to Know!
	The Limitations of Metal-Clad Enclosures to Protect Workers from Electrical Arc-Blast Hazards
	"COPE" & the "Rules of Engagement" - How Construction, Occupancy, Protection, Exposures and Fire-Fighting Tactics Affect the Outcome of a Fire Emergency
	Development and Implementation of Effective Driver Training Programs
	Incorporating a Rescue Plan into Your Fall Protection Program
	Introduction to Basic Scaffold Safety
	Career Success: Lessons Learned from a new CSP Salary and Demographic Survey
	Ergonomic Leadership: Motivating and Developing Ergonomic Behavior
	Effective Evacuation Planning and Preparation for Facilities
	Staying Safe While Making Money: A Discussion of the Award-Winning Safety Program
	Safe-ing History
	Objective Auditing Techniques to Control Slips and Falls in Restaurants
	EHS Management Systems: Trials and Tribulations on the Road to a Leading Indicator
	Motivating Leadership for Safety Excellence: What Really Works
	But Does It Really Work? Using Performance Technology for Safety Results
	Implementing the OSHA Voluntary Protection Program (VPP)
	Debunking the Training Myth: Why Most Safety Classes Don't Work and What to Do About It
	The Best Use of Lockout/Tagout and Control Reliable Circuits
	How Do You Provide Fall Protection in a Wind Tunnel, and Other Odd Locations?
	Reducing Stress Related Violence at 70 MPH
	La fuerza laboral latina en España y EEUU: Situación presente y programas diseñados para emjorar sus condiciones de seguridad y salud laboral
	Flame Resistant Clothing: Statistics, Standards and Safety
	Construction Can Be Hazardous to Your Health
	SH&E Metrics: From Compliance to System Improvement
	Anhydrous Ammonia - Health and Safety Issues
	Safety to the Rescue?
	Safety and the Law
	International Professional Safety Practice: A Comparison with U.S. Practice
	The World Is Not Flat... Controlling Workplace Risk
	The Aging Workplace -  It's Not Just Ergonomics, Or Will You Still Need Me, Will You Still Love Me, When I'm 64?
	Achieving Optimal Safety Results by Managing Change with Interpersonal Skills
	Creating a Safety Culture in a High Reliability Organization
	In-Vehicle Technology: Managing Crash Risk Before the Crash Occurs
	Gas Detection Technology in Confined Space
	The Competent Person: Duties for Excavation
	Assessing Best-in-Class - What Drives Superior Safety Performance?
	Proven Strategies for Implementing Change
	TSCA Chemical Recordkeeping and Reporting
	An Effective Facility Security Plan
	Designing an Emergency Management Program Utilizing Lean Six Sigma
	Hazard Awareness, Recognition, and Control: So Why Don't You Have Time to CHAT?
	NIOSH/NORA: Why Safety and Health Professionals Should Be Interested in Work Underway at NIOSH/NORA
	Emerging Issues: Navigating "UFOs": Unidentified Foreign Objects
	Foundation for Safety Excellence
	Near Miss Reporting: The Forgotten Piece for Sustainable Safety Cultures
	Continuous Safety Improvement - A Successful Case Study
	Transform Your Safety Culture: Perception Through Continuous Improvement
	Fall Protection Training: Get What You Need
	Dynamic Modeling - An Approach for theDesign of Loss Prevention Programs
	Investigating Slip, Trip and Fall Mishaps
	Effective Methods of Managing Contractor Safety to Minimize Risks and Legal Liability
	Taming the Roller Coaster—Resilience in Action
	Productive Incident Investigation of Strains, Strains and Pain
	Safe Practices for Traffic Incident Responders
	Green Beans and Ice Cream: The Definitive Recipe for Employee Engagement, Motivation and Recognition
	Health Education and Wellness for EHS Practitioners!
	Preventing and Managing Workplace Violence: An International Learning Perspective
	Identity Theft - Actions for Detection, Prevention, Redemption
	Enterprise Risk Management Profiling for H&S and Fleet Risk Managers
	Creating Sustainable Leadership Drive and Commitment for a Safety Culture
	"Your Actions Speak So Loudly I Can't Hear a Word You Said"
	Auditing Compliance with Work Permit Procedures
	The Compelling Display of Health & Safety Data to Achieve Desired Decision Making
	Teaching or Preaching... Why Stories Can Improve Safety Training
	Dust Explosion Hazard Assessment and Control
	Compressed Gas Cylinder Safety
	Qualified Person Duties to Create a Fall Protection System Meeting ANSI Z359
	Near-Misses: What Do They Mean to Management?
	Cuasiaccidentes: Qué significan para la Gerencia?
	6 ½ Simple Tools to Prove Value, Gain Cooperation and Save Lives
	@ Your Service: Greening Your Company and Creating an Environmentally Sustainable Culture
	Ergonomics Risk Assessment: Determining When, Why and How You Should Perform One
	Creating a Culture Where Employees Own Safety
	Mold Inspections - The Hurdles of the Site Professional
	Designing Safety in... and Keeping It There!
	Start Rolling the D.I.C.E. on Your Safety and Risk Management Projects
	The Essence of Safety - Do You Really Know Safety?
	Achieving Optimum Productivity from an Aging Work Force - An Integrative Behavioral-Based Injury Prevention and Wellness Program for Safety Professionals
	Increasing Our Safe Work Habits at the Beliefs Level
	YES YOU CAN... Conduct Your Own Safety Perception Survey
	No Reading or Writing Required: Safety Training Activities for Everyone
	Electrical Safety Breakdown: An Investigative Method for Electrical Events that Will Save Lives
	Fact vs. Reality: Common Myths About Driver Safety & Vehicle Crashes
	Bridging Cultural Differences
	Risk Assessment of Alternative Fuels
	Ergonomics-based Methods of Inspecting, Assessing and Documenting Environmental Sites of Injurious Falls
	Emergency Management Is Rocket Science
	Individual Fit Testing of Hearing Protectors
	Nanotechnology: Health & Safety Exposure in a Shrinking World
	Risk Management for Subcontractors
	Leading Measures of Safety Performance
	Culture: The Only Way to Get to Zero
	Separating the Wheat from the Chaff - An Analysis of Safety Management Strategies in 2008
	Training Evaluation Methods: Who, What, Why and HOW?
	A Previously Unidentified Failure Mode for Ladder-Climbing Fall Protection Systems
	Protecting Your Investment to Ensure Business Continuity
	The Bumpy Road to Success: Reducing Fleet Accidents
	Web-Based Technology: Your Competitive Advantage for Global MSDS Management
	Relational Leadership in an Electronic Age
	Managing the New Asbestos Risks: Amphiboles Minerals and Soils
	Ergonomics + Lean Manufacturing = Synergy for Workplace Improvements and Performance at Genie Industries
	Community Emergency Response: Have You Met Your Neighbors Yet?
	Adding Diversity Awareness to Your Leadership Skill Set
	Healthcare Practice Specialty Concurrent Session Forum
	Environmental Health & Safety: A Leading Influencer in Corporate Risk Mitigation Strategies
	Safety: Global Challenges, Solutions and Best Practices
	A Risk Management Approach to Public Sector Worker's Compensation
	VPP: Leaders in Safety and Health Excellence
	Safety Heroes and the Actuary's Chamber of Secrets
	I Changed a Safety Culture and It Nearly Killed Me!
	Safety Management - Benchmarking Safety through the Safety Perception Survey
	Safety Is Killing Business
	Avoiding Common PHA Mistakes
	Construction Owners Safety Blueprint
	The New OSHA Crane Safety Standard
	Surviving in the Courtroom
	International Challenges in Environmental Compliance, Auditing, and Supply-Chain Sustainability
	How to Reduce the Other Two Thirds of Your Back Pain Losses
	Creating a Safe Work Environment for Emergency Medical Service Workers
	How to Build a World-Class Manufacturing Capability: Creating a Workplace Free of Injury Must Start at the Top
	The Global Harmonization Standard--An Overview
	Applying Success Principles to Risk/Safety Management
	The Balanced Lean Sigma Scorecard
	Why Safety Efforts Fail: Four Serious, Common and Persistent Mistakes in Safety Management
	De-Mystifying Organizational Culture for the Safety Professional
	Safety Training: Compliance or Excellence?
	Upcoming Changes to ANSI Standards on Head and Eye and Face Protection
	Practical Approach to Risk Assessment and Risk Reduction
	RFID-Based Safety Management of Powered Industrial Trucks: Safety Technology that Delivers Real ROI
	Can Ergonomics Effect Efficiency and Productivity in the Construction Industry - Is It a Fallacy?
	The Safety Profession: The Challenge for the Future
	Inspiring Behavioral Change
	Call to Action! Addressing Workplace Reproductive and Developmental Hazards
	Removing the Barriers to Achieve Excellence in Global Safety Performance
	How to Plan for an OSHA Inspection
	The Art and Science of Predicting Accidents
	Improving Your Safety Performance with Intelligent Use of Data
	"When the Safety System Fails the Worker: Did We Do Our Job? A Case Study"
	The Changing Face of Safety
	Creating a Zero Incident Safety Culture: A Case Study
	Evaluating the Effectiveness of Safety Leadership Training: A Case for Evidence-Based Leadership(TM)
	The 2007 ANSI Z535 Standards - A New Era for Facility Safety Signs and Product Safety Labels Begins
	Causes of Electrical Safety Incidents
	Using Video Technology to Dramatically Improve Your Fleet Safety Results
	Comprehensive Risk Assessment: Solutions for Management Insomnia

	Fundamentals of Safety and Health Program
	Fundamentals of SH&E: Overview of Regulatory Compliance 101A
	Fundamentals of SH&E - Hazard Identification and Control 101B
	Fundamentals of SH&E - Workplace Health 101C
	Fundamentals of SH&E -Environment 101D
	Fundamentals of SH&E: Basic Risk Management 101E
	Fundamentals of SH&E - Fire Protection 101F
	Fundamentals of SH&E: Basic Safety Management 101G


	Help
	Print
	Search
	Exit

