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Foreword (This Foreword is not a part of American National Standard Z16.1 — 2022.)

The Z16.1 standard provides a broadened scope of metrics to help organizations better
understand and improve safety and health performance and its impact on operations and
business success. Measuring safety and health performance extends beyond employee injury
and iliness prevention, and includes areas such as fleet, property, third party, reputation, and
resilience.

The Z16.1 standard provides the means to comprehensively measure an organization’s safety
and health management system, with special emphasis on understanding and managing risk.
The standard incorporates a set of leading metrics (inputs and outputs), that can influence and
predict outcomes and results (lagging and business impact metrics). A balanced approach to
measurement is provided for improving risk management and management system elements
and attributes that support overall risk reduction. A balanced approach uses metrics in a
systematic and multi-dimensional way to validate and influence organizational strategic
objectives. The standard also reviews techniques for normalizing the data, promotes tying
metrics to business impact and value, and encourages the engagement of key stakeholders
(including management and workers) in the selection of the appropriate metrics for their
organization.

This standard was developed by the standards committee on Safety and Health Metrics and
Performance Measures, Z16. The Z16 committee was re-established in 2017 in recognition of
the need for standard guidance around safety and health metrics. The earlier Z16 committee
developed five standards, which were withdrawn after the Occupational Safety and Health
Administration (OSHA) and the Bureau of Labor Statistics (BLS) assumed leadership of
occupational safety and health recordkeeping activity in the early 1970s.

Introduction: Organizations, as well as current ANSI and ISO management systems standards
recognize the need for metrics to effectively manage and improve safety and health
performance. Metrics serve many purposes, including:

Measuring safety and health impact on organizational capacity and resilience
Identifying potential incident sources or problem areas

Assessing risk and the effectiveness of hazard controls

Promoting improvements that address or reduce risk

Assessing effectiveness of management systems that support continual improvement
toward achieving goals and objectives

Helping establish roles, responsibility and accountability for safety and health performance
Tracking trends over time

Benchmarking with other organizations

Providing organizational feedback and communication

Tracking incident cost reduction and other business impacts

Metrics are essential for evaluating, measuring, and improving safety and health performance.

Metrics can be leading, lagging, or impact measures, or a combination thereof. Lagging metrics
measure outcomes and results. Leading metrics measure key factors that contribute to results.

These factors can be action oriented and track what is being done or can monitor the status of

system attributes. Impact metrics capture the business benefit generated by safety and health-

related actions.

To improve safety and health performance, organizations should identify and reduce risks,
improve management systems, and develop metrics that target specific risk management and



improvement opportunities that are relevant to operations. The data used for these purposes
should be clearly defined, accurate, verifiable, and available. No single leading, lagging or
impact metric can represent the wide range of factors associated with safety and health
management and performance. A balanced set of metrics is a more effective tool for measuring
and monitoring safety and health continual improvement, and its impact on the organization.

Normative Requirements: This standard uses the single column format common to many
international standards. To meet the requirements of this standard, users must conform to these
normative requirements. These requirements typically use the verb “shall”.

Note: The informative or explanatory notes in this standard appear indented, in italics, in a
reduced font size, which is an effort to provide a visual signal to the reader that this is an
informative note, not normative text, and is not to be considered part of the requirements of
this standard; this text is advisory in nature only. The suppliers and users are not required
to conform to the informative note. The informative note is presented in this manner to
enhance readability and to provide explanation or guidance to the sections they follow.

Revisions: The Z16 Committee welcomes proposals for revisions to this standard. Revisions
are made to the standard periodically (usually five years from the date of the standard) to
incorporate changes that appear necessary or desirable, as demonstrated by experience gained
from the application of the standard. Proposals should be as specific as possible, citing the
relevant section number(s), the proposed wording, and the reason for the proposal. Pertinent
documentation would enable the Z16 Committee to process the changes in a more-timely
manner.

Interpretations: Upon a request in writing to the Secretariat, the Z16 Committee will render an
interpretation of any requirement of the standard. The request for interpretation should be clear,
citing the relevant section number(s) and phrased as a request for a clarification of a specific
requirement. Oral interpretations are not provided.

Only the Z16 Committee (through the Z16 Secretariat) is authorized to provide any
interpretation of this standard.

Approval: Neither the Z16 Committee nor American National Standards Institute (ANSI)
approves, certifies, rates, or endorses any item, construction, proprietary device, or activity.

Appendices: Appendices are included in most standards to provide the user with additional
information related to the subject of the standard. Appendices are not part of the approved
standard.

Committee Meetings: Persons wishing to attend a meeting or join the Committee should
contact the Secretariat for information.

Standard Approval: This standard was processed and approved for submittal to ANSI by the
Z16 Committee. Approval of the standard does not necessarily imply (nor is it required) that all
Committee members voted for its approval. At the time ANSI approved this standard, the Z16

Committee had the following members:



Alexi Carli, MS, CSP, Chair
Stephen Newell, JD, Vice Chair

Lauren Bauerschmidt, MS Engr, CSP, STS, Secretary
Jennie Dalesandro, Administrative Technical Support

Organization Represented
AlHA

American Foundry Society

American Society of Safety Professionals
Arthur J. Gallagher & Co.

Boys & Girls Clubs of America

Carli Consulting, LLC
Centers for Disease Control & Prevention

CHS Inc.
Colorado Safety Association
Concurrent Technologies Corporation

Continental

Covestro LLC

Deere & Company

Eastman Chemical Company

Gulf Coast Authority
Huntsman International

J.D. Abrams, L.P.
Lake Effect Technologies

Lockheed Martin Corporation

Mutschler, Peter
National Safety Council

United Steelworkers
Wellstar Health System

Wire Reinforcement Institute
Zurich Insurance Group

Observing/Non-Voting Organization(s)

U.S. Department of Labor — OSHA

Representative(s)

Zack Mansdorf, Ph.D., CIH, CSP, QEP
Christopher Fish, CSP, CIH, REHS
Thomas Slavin, CIH, CSP, CSHM, CPEA
Paul Esposito, CIH, CSP

C. Gary Lopez, MS, CSP, FASSP
Michael Belcher, CSP

Steve Morris

Alexi Carli, MS, CSP

Suzanne Marsh

Libby Moore, Ph.D.

Andrew West, CSP

Patricia Ennis CSP, ARM, CRIS
Brandon Hody, MS, CSP, CHSP
Lori Schroth

Lisa Foster-Morrow

Terry Ketchum

Teresa Reuter, CSP

Steven Addington

Mark Peal

Brad Peck, CSP

Dan Lehtola, CSP

Brian Bennett, MD, MPH

Renee Ramthun, CSP, CHST, CRIS
Bob Lake, CSP, MBA

Steven Wish, CIH, CSP

Thomas Gallegos, CSP

Peter Mutschler, CSP, CHMM
Steve Newell, JD

Jonathan Thomas

Trish Creech, OHST

Juan Zuniga

Jason Holland

Matthew Thompson

Reginald Whitaker, CSP

Fred Myatt

Name of Representative(s)

Lisa Long



Table of Contents

1. Scope, Purpose and Application ............cooo oo, 8
LR S Tt o] o 1= USSR 8
T2 o o RRR 8
G 372 o o] o1 1o o SRR 9

P2 = 1 1o T SRR 9

ST == 1F=TaTot=To I\ T=1i g TodSaN o] o] o Y- Tor o 13
3.1 ldentifying Risk Management Candidate MetriCS ...........ouvviiiiiiiiiiiiiiieiiiiiiieieevveeveeeveeeaaes 14
3.2 Identifying Safety and Health Management System Improvement Candidate Metrics..... 17
3.3 Creating A Balanced Set of Metrics for Risk Management and Safety and Health
Management System IMpProvemMENtS ... 20
3.4 Establishing Quality and Accuracy in Metric Systems............oviiiiiiiiiiiiiieieee, 20
3.5 Tailoring Metrics to Organizational LEVEIS............coovviiiiiiiiiiiiiiiieiiieeeeeveeeevveevve e 21

4. Component Metric Types inthe Balanced Set.............coooo i 22
o I =Yoo [T I Y, =1« o RSP 22
4.2 LeadING IMELIICS ...eeeiiiieiiiiiiee ettt e et e e e e e e e e et e e e e e e e e e 22
G BN g o =T Y/ = 4y o RPN 23

5. Metric Use and ComMMUNICAtION .........uu i e e e e e e 23
ot I 11 =Ty = B E T 23
T2 (=T o = 1 24
5.3 Internal and External Communication ..............coooiiiiiiiiiiiiiiiiiiiie e 24

6. Evaluating MetriC EffECHIVENESS ........uueii e 25
T I Y= 1 [U =Y (== g o 1Y, o g1 (o ) 25
6.2 Cross-Functional Evaluation SUppOrt..........coooiiiiiiiiiiiiieeeeeeeee e 25
6.3 Identify Gaps and Document Corrective ACIONS..........ooocuuiiiiiiiiiieiieee e 26
6.4 Evaluation Results and Continuous Improvement...............ccooeiviiiiiiieiiiieeeeieeeeeieeeeeriennnnnns 26

F Y o] o 1=T g o [ o7 =T PSP UPPPPRPPPRPPR 27



AMERICAN NATIONAL STANDARD Z16.1 — 2022

AMERICAN NATIONAL STANDARD Z216.1
SAFETY AND HEALTH METRICS
AND PERFORMANCE MEASURES

1. Scope, Purpose and Application
1.1 Scope

This standard defines requirements and expectations for organizations to establish effective
measurement systems that assess safety and health performance, reduce risks, identify gaps in
safety and health management systems, and drive needed improvements. It applies to all
organizations and provides flexibility based on their size, type of management system and level
of organizational risk. The standard can supplement requirements from government agencies,
non-government organizations and other groups such as rating agencies that may have their
own private or public reporting requirements.

This standard broadens the scope of metrics beyond incident rates and other failure metrics. It
promotes the use of leading metrics, metrics related to success, and business impact. Business
impacts include effects on productivity, quality, worker well-being, recruitment, retention, morale
and engagement, absenteeism, company reputation, financial health, and shareholder value.

1.2 Purpose

This standard helps organizations establish or improve safety and health program
measurement, with special emphasis on risk management as a key means to reduce the
likelihood of incidents. The standard also provides the means to track and demonstrate the
impact that safety and health efforts have on the organization’s business. It utilizes a balanced
approach to understand and assess safety and health efforts using leading, lagging, and impact
metrics. Establishing an effective measurement system supports organizational safety and
health governance, accountability, management, operational effectiveness, and continual
improvement. This new view of safety acknowledges that only measuring incident rates is not
an effective measure of safety and health stability, performance, and resilience.

The approach in this standard helps achieve goals, with checks and balances utilizing leading,
lagging, and impact metrics. Without this balance, continual improvement can be challenging.
Metrics must be meaningful, informative, and drive change.

The Z16.1 standard outlines a process that encourages integration with organizational
management systems using a model to facilitate continual improvement (see Figure 1).





