


Fundamentals of 
Occupational  

Safety and Health

Seventh Edition

Mark A. Friend and James P. Kohn

Lanham



Published by Bernan Press
An imprint of The Rowman & Littlefield Publishing Group, Inc.
4501 Forbes Boulevard, Suite 200, Lanham, Maryland 20706
www.rowman.com
800-865-3457; info@bernan.com

Unit A, Whitacre Mews, 26-34 Stannary Street, London SE11 4AB

Copyright © 2018 by The Rowman & Littlefield Publishing Group, Inc.

All rights reserved. No part of this book may be reproduced in any form or by 
any electronic or mechanical means, including information storage and retrieval 
systems, without written permission from the publisher, except by a reviewer 
who may quote passages in a review. Bernan Press does not claim copyright in 
U.S. government information.

The reader should not rely on this publication to address specific questions 
that apply to a particular set of facts. The author and the publisher make 
no representation or warranty, express or implied, as to the completeness, 
correctness, or utility of the information in this publication. In addition, the 
author and the publisher assume no liability of any kind whatsoever resulting 
from the use of or reliance upon the contents of this book.

British Library Cataloguing in Publication Information Available

Library of Congress Cataloging-in-Publication Data

Names: Friend, Mark A., author. | Kohn, James P., author.
Title: Fundamentals of occupational safety and health / Mark A. Friend and 
   James P. Kohn.
Description: Seventh edition. | Lanham : Bernan Press, 2018. | Includes 
   bibliographical references and index.
Identifiers: LCCN 2018010832 (print) | LCCN 2018012091 (ebook) | ISBN 
   9781598889833 (Electronic) | ISBN 9781598889826 (pbk. : alk. paper)
Subjects: LCSH: Industrial safety—United States. | Industrial 
   hygiene—United States.
Classification: LCC T55 (ebook) | LCC T55 .F75 2018 (print) | DDC 
   363.110973—dc23
LC record available at https://lccn.loc.gov/2018010832

™ The paper used in this publication meets the minimum requirements of  
American National Standard for Information Sciences—Permanence of Paper  
for Printed Library Materials, ANSI/NISO Z39.48-1992.

Printed in the United States of America



To the Eternal Memory of

James P. Kohn

Colleague, Teacher, Father, Husband, Friend

His legacy is not only the decades of service he gave to the safety and 

health profession, the many current and future safety professionals who 

have and will benefit from his work, and the workers whose lives and 

health he has helped protect, but the many hearts he touched.





v

Contents vii

List of Figures and Tables xxiii

Preface xxvii

Acknowledgments xxix

 1   Introduction to Occupational Safety and Health 1

 2   Safety Legislation 29

 3   Workers’ Compensation and Recordkeeping 49

 4   Safety-Related Business Laws 67

 5   Accident Causation and Investigation: Theory

and Application 82

 6   Introduction to Industrial Hygiene 109

 7   Ergonomics and Safety Management 134

 8   Fire Prevention and Protection 166

 9   System Safety 191

10   Managing the Safety Function 223

Summary of Contents



vi Summary of Contents

11   Psychology and Safety: The Human Element in

Loss Prevention 247

12   Improving Safety Performance with Behavior-Based Safety 267

13   Workplace Violence 310

14   Terrorism Preparedness 336

15   Hazardous Materials 352

16   Construction Safety and the Multiemployer

Worksite Doctrine 377

17   Transportation Safety 401

18   Introduction to Extreme Weather 419

19   Required Written Programs 449

20   Resources on Safety and Health 466

Appendix A: 29 CFR 1910—OSHA General Industry Standards 

Summary and Checklist 489

Appendix B: 29 CFR 1926—OSHA Construction Standards  

Summary and Checklist 511

Appendix C: Anthropometric Data 541

Index 549

About the Authors 585



vii

List of Figures and Tables xxiii

Preface xxvii

Acknowledgments xxix

 1   Introduction to Occupational Safety and Health 1

Chapter Objectives 1

Case Study 1

Occupational Safety and Health 2

Importance of Occupational Safety and Health 3

Early Historical Examination of Occupational Safety  

and Health 4

Ancient Greek and Roman Physicians 4

The European Renaissance and the Industrial Revolution 5

Terms and Concepts in the Safety Profession 8

Job Titles of Individuals Performing Occupational Safety  

and Health Activities 11

The Safety and Health Professional’s Role and  

Responsibility 12

Safety and Ethics: Do You? Don’t You?  

Dr. Michael O’Toole 20

Background 20

Business Ethics 22

Conclusion 27

Contents



viii Contents

Questions 27

References 27

Bibliography 28

 2   Safety Legislation 29

Chapter Objectives 29

Case Study 29

Legislative History 29

Occupational Safety and Health Act 32

Who Is Covered? 33

OSHA Standards 35

Origin of OSHA Standards 35

Horizontal and Vertical Standards 36

Finding the OSHA Act 36

Specific Requirements of the Act 37

Employer Responsibilities and Rights 38

Inspections 39

Inspection Process 40

Citations and Penalties 41

Appeals Process 44

OSHA-Approved State Programs 44

Standards Development 44

Other Considerations 45

NIOSH and OSHRC 45

Future Trends 46

Conclusion 47

Questions 47

References 47

Bibliography 48

 3   Workers’ Compensation and Recordkeeping 49

Chapter Objectives 49

Case Study 49

Early Workers’ Compensation Laws 49

Modern Workers’ Compensation Laws 51

Exemptions 53

Premium Calculation 53

Experience Modification 54



 Contents ix

Retrospective Rating 54

Self-Insured 55

Recordkeeping 55

Case Study 55

Background 55

Who Must Keep Records 56

Forms 57

OSHA 300, 300A, and 301 Forms 57

Recordable Occupational Injuries and Illnesses 58

First Aid Cases 62

Fatalities 63

Privacy Concern Cases 63

Posting Annual Summary Requirements 63

Case Study 64

Conclusion 64

Questions 65

References 65

 4   Safety-Related Business Laws  67

Chapter Objectives 67

Case Study 67

Important Terminology 68

Role of the Safety Professional 72

Product Liability 73

Product Safety Act 73

Theories of Product Liability 74

Lawsuits 76

Contracts 77

Costs of Lawsuit 79

Insurance 79

Conclusion 80

Questions 80

References 81

 5   Accident Causation and Investigation: Theory 

and Application  82

Chapter Objectives 82

Introduction 82



x Contents

The Concepts of Risk, Incidents, and Accidents 85

Accident Causation Theories 90

Single Factor Theory 90

Domino Theories 90

Heinrich’s Domino Theory 91

Bird and Loftus’s Domino Theory 92

Marcum’s Domino Theory 94

Multiple Causation Accident Theories 95

Multiple Factors Theory 95

Systems Theory of Causation 96

Psychological/Behavioral Accident Causation Theories 97

Goals Freedom Alertness Theory 97

Motivation Reward Satisfaction Model 97

Human Factors Theory 97

Energy-Related Accident Causation Theories 98

Energy Release Theory 98

Swiss Cheese 99

Incident Investigation 100

Conclusion 102

Questions 106

References 107

Bibliography 107

 6   Introduction to Industrial Hygiene

Burton R. Ogle, PhD, CIH, CSP and Tracy L. Zontek,  

PhD, CIH, CSP Western Carolina University 109

Chapter Objectives 109

Case Study 110

What Is Industrial Hygiene? 112

What Is Meant by the “Art” of Industrial Hygiene? 112

What about the Science of Industrial Hygiene? 113

What Are the Health Hazards that the IH Is Charged with 

Recognizing, Evaluating, and Controlling? 113

History of Industrial Hygiene 114

Toxicology 115

Routes of Entry 116

Acute and Chronic Exposures 117

Chemical Interactions 118



 Contents xi

Classification of Toxic Materials 119

Toxicity versus Risk 121

Precautionary Principle 122

Industrial Hygiene Practice 123

Recognition 123

Evaluation 125

Control 129

Conclusion 131

Questions 131

References 132

 7   Ergonomics and Safety Management

Revised by Andrew R. Dattel, PhD, CPE and Andrey K. Babin 134

Chapter Objectives 134

Case Study 134

Introduction to Ergonomics 136

Definition of the Term “Ergonomics” 136

Ergonomics Is Multidisciplinary 136

Ergonomics Objective 137

Applying Ergonomics: An Overview 137

Applying Ergonomics: In Detail 139

Operator-Machine Systems 139

Humans 140

Anthropometry 140

Biomechanics 142

Classification of Body Movement, Postures, and Positions 143

Physiological Categories of Movement 144

Abduction/Adduction 144

Flexion/Extension 144

Neutral Plane/Deviation 144

Supination/Pronation 149

Circumduction 149

Rotation 149

Operational Categories of Movement 149

Additional Characteristics of the People Variable 150

Cumulative Trauma Disorders 151

Carpal Tunnel Syndrome 151

Cubital Tunnel Syndrome 151



xii Contents

Tendonitis 152

Tenosynovitis 152

CTD Symptoms 152

Machine Variables 154

Environmental Variables 156

Workplace Layout and Design 157

Interventions—Workstations 157

Interventions—Manual Material Handling 159

Interventions—Video Display Terminal  

Workstation Design 160

Conclusion 163

Questions 163

References 164

Bibliography 165

 8   Fire Prevention and Protection  166

Chapter Objectives 166

Case Study 166

Fire Tetrahedron 168

Categories of Fires and Extinguishers 172

National Fire Protection Association 173

Standards and Codes 173

NFPA 70 174

NFPA 101 174

NFPA 30 175

NFPA 13 175

NFPA 58 175

NFPA 99 175

NFPA 704 177

Educational Materials 178

DOT Marketing System 179

OSHA Regulations 179

Fire Case History 185

Managing the Fire Program 186

Written Program 186

Conclusion 188

Questions 188



 Contents xiii

References 189

Bibliography 189

 9   System Safety 

Celeste A. Winterberger, PhD 191

Chapter Objectives 191

Case Study 191

Definitions 193

History of System Safety 195

Importance of System Safety Today 195

System Life Cycle 196

Management of System Safety 198

Organizational Location 199

Organizational Interfaces 199

Implementation Difficulties 199
Elements of a Safety Management System (SMS) 200

Tools and Techniques for Safety Risk Management 203

Preliminary Hazard Analysis 203

Subsystem Hazard Analysis 204

Hazard Analysis Techniques 205

Technic of Operations Review (TOR) 206

Technique of Human Error Rate Prediction (THERP) 208

Failure Mode and Effects Analysis (FMEA) 208

Fault Hazard Analysis (FHA) 210

Fault Tree Analysis (FTA) 210

Job Safety Analysis (JSA) 211

Reasons for Conducting a JSA 211

Who Should Conduct JSAs? 212

Procedures and Various Methods Used to Perform JSAs 213

Various Methods for Performing JSAs 213

Selecting the Job 214

Completing the JSA 216

Effectively Using a JSA in Loss Prevention 217

An Example 217

Accident Investigation 217

Accident Types 220

Conclusion 221

Questions 221

References 222



xiv Contents

10   Managing the Safety Function  223

Chapter Objectives 223

Case Study 223

Overview 224

Planning 225

Organizing 227

Controlling 231

Directing 236

Staffing 237

Communications 237

Evaluation of the System 238

Guidance for Safety Management 240

OSHA Guidelines 240

Safety Management: An ANSI/AIHA/ASSE  

Z10 Perspective 242

Safety Management through SMS: An FAA Perspective 242

Safety Management: An International Standards  

Organization (ISO) Perspective: 45001 243

Conclusion 244

Questions 245

References 246

11   Psychology and Safety: The Human Element in

Loss Prevention  247

Chapter Objectives 247

Case Studies 247

Introduction 248

Basic Terminology 249

Motivation 249

Goal-Directed School 250

Maslow’s Needs-Hierarchy Theory 250

McClelland’s Need-Achievement Theory 252

Herzberg’s Motivation Hygiene Theory 253

Behavioral School 255

Pavlov 255

Skinner 255

The Rational Employee: Applying Motivational Theories 257



 Contents xv

Organizational Environment and the Safety Culture 258

Incentives versus Inherent Reinforcement 261

Employee Empowerment and Job Enrichment 263

Conclusion 264

Questions 264

References 264

Bibliography 265

12   Improving Safety Performance with Behavior-Based Safety

Earl Blair, EdD, CSP 267

Chapter Objectives 267

Introduction 267

Common Misconceptions about Behavioral Safety 268

Basic Definitions and Terminology 270

Principles and Strategies of Behavioral Safety 272

Common Problems with Safety Efforts 272

A Process Focusing on Improving Safety Behavior 274

Behavior Sampling for Proactive Measures 275

Employee-Driven Processes and Partial Empowerment 276

Implementing Behavioral Approaches 277

How to Implement Behavioral Safety—Common Steps 277

How to Conduct a Safety Assessment 278

Developing an Inventory of Critical Safety- 

Related Behaviors 279

What Are Critical Behaviors and Why Develop an  

Inventory of Critical Behaviors? 279

How Can We Identify Critical Behaviors? 280

Steps of the Observation Process 281

Steps for Continuous Improvement 282

Safety Coaching 283

Steps in the Coaching Process 283

The Power of Reinforcement 284

The Power of Relationships 284

The Power of Information 285

How to Provide Meaningful Feedback 285

The Role of Incentives in Behavioral Safety 285

What are Incentives? 286



xvi Contents

What are Some Basic Ways to Incentivize Behavior? 287

What Incentives Are Not 287

Why Do Organizations Implement Safety  

Incentive Programs? 288

Incentive Programs Are a Form of Safety Intervention:  

An Effort to Influence Positive Changes 289

Common Concerns with Incentive Programs 289

OSHA Classification of Incentive Programs 290

What Are the Most Powerful Incentives to Encourage  

Employees to Work Safely? 290

Feedback and Recognition for Improving Safety Performance  

Can Be Administered by Peers in the Workforce 291

Guidelines for Designing Safety Incentive Programs 291

Common Performances Metrics for Behavioral Safety 292

Case Study: Leading Measures Behavioral Safety Efforts  

at a Food Manufacturing Company 293

Introduction 293

Findings from Research and Experience 294

Measure 1: Safety Leadership Sources 296

Measure 2: Quality of Observations 296

Measure 3: Percent Safe Score 298

Measure 4: Number of Feedback Methods Utilized 298

Measure 5: Percent Corrective Actions Completed 299

Key Points about Leading Measures of Advancing  

BBS Efforts 299

Potential Barriers to Successful Implementation of  

Behavioral Safety 300

Success Factors for Behavioral Safety 302

Management Commitment and Visible Support of  

Behavioral Safety 303

Employee Knowledge, Clarity of Roles, and Engagement  

in the Process 303

The Quality of the Implementation Team 304

Data Collection, Analysis, and Utilization 304

Thorough Planning of the Behavioral Safety Process  

in Advance 304

Customization 305



 Contents xvii

Safety Culture and Readiness for a Behavioral  

Safety Process 305

Long-Term Success and Continual Improvement 306

Recognition and Feedback 306

Conclusion 306

Questions 307

References 307

13   Workplace Violence  

J. Brett Carruthers, CSP 310

Chapter Objectives 310

Case Study 310

Introduction 311

Workplace Epidemic of Violence 311

Background 312

Victimization of the American Workforce 312

Profile of Victims 312

Cost to Business 313

OSHA Perspective 313

High-Risk Workplaces 313

Nighttime Retailing 314

Health Care and Social Service 317

Proper Security Measures 318

Problem Employees: Formula for Failure 319

The Ingredients List 320

Other Ingredients 321

Recognizing the Potential Aggressor 321

Disgruntled Employee Red Flags 321

Employee Disenchantment 322

Revenge 323

Violence 324

Defusing a Time Bomb: The Violent Employee 324

Nonharassment Policy 325

Pre-Employment Screening 325

Drug Testing 326

Employee and Management Training 327

Crisis Management Planning 327



xviii Contents

Security Emergencies 328

Developing the Plan 330

Communicating the Plan 331

Practicing the Plan 331

Liaison with Local Law Enforcement 332

Conclusion 332

Questions 332

References 333

Bibliography 334

14   Terrorism Preparedness 

J. Brett Carruthers, CSP 336

Chapter Objectives 336

Case Study 336

Historic Information 337

Overview 338

Responsibilities 339

Planning 340

Activities 340

Production 341

Bottlenecks 342

Location of Property 342

Fences and Entrances 343

Clear Area Around the Premises 343

Doors, Windows, and Other Openings 343

Ventilation and HVAC Systems 344

Lighting Systems 344

Communication Systems 344

Continuity of Operations (COOP) 345

Security Systems 345

Surveillance Systems 346

Guards 347

Entry and Movement of Vehicles and Visitors 347

Entry and Movement of Employees 347

Computers and Networks 348

Threats 348

Mail and Packages 349



 Contents xix

Safety Professional’s Role 349

Insurance 350

Conclusion 350

Questions 351

References 351

15   Hazardous Materials

Kimberlee K. Hall, PhD, Tracy L. Zontek, PhD, CIH,  

CSP, and Burton R. Ogle, PhD, CIH, CSP 352

Chapter Objectives 352

Case Study 352

Introduction 353

Background 355

What Is a Hazardous Waste? 355

Determining Generator Status 356

Obtaining an EPA Identification Number 357

Managing Hazardous Waste On-Site 357

CERCLA 358

SARA 359

Worker Protection Standards 363

Contingency Plans 365

Hazardous Waste Disposal 365

Uniform Hazardous Waste Manifest and DOT Regulations 366

Additional Reporting Requirements 366

EPA Wears Many Hats 366

Hazard Communication Standard (29 CFR 1910.120) 368

Global Harmonization 368

Written Program 370

Labeling 370

Safety Data Sheets (SDS) 371

Training 373

Conclusion 374

Questions 374

References 375

16   Construction Safety and the Multiemployer  

Worksite Doctrine

William F. Walker and Dan Nelson 377



xx Contents

Chapter Objectives 377

Case Study 377

Introduction 378

Construction Safety Recommendations 379

Falls from Elevations 380

Struck by and Caught In-Between 384

Electrical Shock 385

Other Hazards 387

Case Study 387

Trenching 387

Multiemployer Worksite Policy 390

Doctrine History 392

Contractor Qualifications and Programs 394

Conclusion 398

Questions 399

References 399

17   Transportation Safety

Scotty Dunlap, EdD, CSP, Eastern Kentucky University 401

Chapter Objectives 401

Case Study 401

Hazardous Materials Transportation 402

What Is a Hazardous Material? 403

Hazardous Materials Table 404

Shipping Papers 404

Emergency Response Information 404

Placarding 405

Driver Training 406

Emergency Response Planning 406

Emergency Response Equipment 407

Spill Prevention and Response 407

Security Plan 408

Federal Motor Carrier Safety Regulations 408

Commercial Driver’s License 408

Driver Qualifications 409

Emergency Equipment 410

Maintenance of Accident Registers and Reports 411



 Contents xxi

Drug and Alcohol Programs 411

Background Checks 411

Testing Programs 411

Rehabilitation 413

Fleet Safety 413

Driver Authorization 413

Preventive Maintenance 414

Vehicle Operation 415

Risk Management 417

Conclusion 417

Questions 418

References 418

18   Introduction to Extreme Weather

Randell J. Barry, PhD 419

Chapter Objectives 419

Case Studies 419

Introduction 420

Basic Meteorology 421

Extreme Weather 428

Tropical Storms/Hurricanes 428

Severe Thunderstorms 433

Winter Storms 436

Flood Events 439

Heat Waves 440

Cold Waves 440

Fire Weather 441

Resources to Monitor and Forecast Extreme Weather 441

National Weather Service 441

Terminology 442

Weather Radio 443

Internet Resources 443

Conclusion 446

Questions 447

References 447

19   Required Written Programs  449

Chapter Objectives 449



xxii Contents

Case Study 449

Safety and Health Program 450

Hazard Communication Program 453

Emergency Action Plan 453

Fire Prevention Plan 454

Emergency Response Plan 455

Permit-Required Confined Space Plan 456

Policy Regarding Permit-Required Confined Space Entry 458

Lockout Tagout 458

Personal Protective Equipment (PPE) 459

Respiratory Protection 460

Process Safety Management 461

Requirements 462

Written Procedures 462

Incident Investigation 464

Emergency Action Plan 464

Compliance Audits 464

Conclusion 465

Questions 465

References 465

20   Resources on Safety and Health 466

Agencies and Associations 466

Manufacturers and Suppliers 479

Federal Regional Offices 482

State Compliance Offices 483

References 487

Appendix A: 29 CFR 1910—OSHA General Industry Standards 

Summary and Checklist 489

Appendix B: 29 CFR 1926—OSHA Construction Standards  

Summary and Checklist 511

Appendix C: Anthropometric Data 541

Index 549

About the Authors 585



xxiii

Figures and Tables

Figure 1-1.  ASSE scope and functions of the professional  

safety position 13

Figure 3-1.  OSHA Form 300 59

Figure 3-2.   OSHA Form 300A 60

Figure 3-3.  OSHA Form 301 61

Figure 5-1.  An illustration of the balance between risks and  

hazards in the workplace and controls necessary to 

minimize their effects 88

Figure 5-2.  An illustration of Heinrich’s domino theory of  

accident causation 92

Figure 5-3.  An illustration of Bird and Loftus’s theory of accident 

causation 93

Figure 5-4.  An illustration of Marcum’s theory of accident  

causation 94

Figure 6-1.  Tenets of industrial hygiene 112

Figure 6-2.  The dose-response relationship 116

Figure 6-3.  Routes of entry for toxic substances 117

Figure 6-4.  Interactions of two or more toxic substances 119

Figure 6-5.  The practice of industrial hygiene 122

Figure 6-6.  Four categories of occupational health hazards 124



xxiv Figures and Tables

Figure 6-7.  Controls of health hazards in the workplace 129

Figure 7-1.  An example of arm abduction and adduction 145

Figure 7-2.  Examples of wrist flexion and extension 146

Figure 7-3.  An example of hand neutral plane and  

deviation positions 147

Figure 7-4.  An example of wrist supination and pronation 148

Figure 8-1.  Flammability relative to the oxygen/fuel mixture 169

Figure 8-2.  Example of fire extinguishers found in the  

occupational environment 171

Figure 8-3.  Flammable liquid storage cabinets with examples  

of different types of safety containers 176

Figure 8-4.  Example of flammable liquid safety can with  

illustrated safety features 177

Figure 8-5.  Sample of NFPA 704 label for storage containers  

of hazardous materials 178

Figure 8-6.  Shipping papers and example of placard and panel  

with ID number 180

Figure 8-7.  Placards and initial response guidelines 181

Figure 8-8.  Example of oily waste safety can 183

Photo 9-1.  Minnesota bridge collapse 192

Figure 9-1.  Block diagram showing the different parts of  

car engine (system) 194

Table 9-1. System Life Cycle 196

Figure 9-2.  System safety functions 198

Figure 9-3.  Hazard Assessment Matrix 204

Figure 9-4.  Basic FTA symbology 209

Figure 9-5.  A simple FTA 210

Figure 9-6.  Job safety analysis worksheet 216

Figure 9-7.  JSA for a hydraulic line replacement 218

Figure 10-1.  Typical organizational chart 229



 Figures and Tables xxv

Figure 11-1.  Goal-directed model of motivation based upon  

the research 250

Figure 11-2.   Maslow’s needs-hierarchy model of motivation 251

Figure 11-3.   Operant conditioning model of environmental  

processes and their effect on behavior 256

Figure 15-1.  Example of hazardous material accumulation/ 

dispensing center with spill containment 359

Figure 15-2.  Example of a single-drum hazardous material  

collection station 360

Figure 15-3.   Example of a four-drum hazardous material pallet  

with spill containment 361

Figure 15-4.  Example of hazardous material perforated  

absorption mat and spill containment “sock” 362

Figure 15-5.  Examples of required labels under the  

Globally Harmonized System of Classifying  

and Labeling Chemicals 372

Figure 16-1.   Lax safety practices in residential construction 381

Figure 16-2.   Ladder hazard 382

Figure 16-3.  Confined space hazard 388

Figure 16-4.  Potential for collapse 389

Figure 16-5.  Saw without guard 389

Table 17-1.  Divisions for different groups of vehicles 409

Figure 18-1.  Billion dollar weather disasters, 1980–2008 422

Figure 18-2.  Surface weather map on June 6, 2008 425

Table 18-1.  Saffir-Simpson Hurricane Intensity Scale 429

Figure 18-3.  Satellite image of Hurricane Katrina and  

hurricane illustration 430

Figure 18-4.  Analysis of surface winds associated with  

Hurricane Katrina 432

Figure 18-5.  Storm surge illustration 432

Table 18-2.  Enhanced Fujita (EF) Scale 434



xxvi Figures and Tables

Figure 18-6.  Climatology of hail with diameters of two inches  

or greater 435

Figure 18-7.  Downburst climatology 435

Figure 18-8.  Tornado climatology 436

Figure 18-9.  National Weather Service website 444

Figure 18-10.  Storm Prediction Center website 445

Figure 18-11.  Sample hurricane forecast map 446



xxvii

Preface

The first edition of this book was written as a response to the need for a 

comprehensive, introductory-level text covering the major facets of oc-

cupational safety and health. The seventh edition of this book was written 

with the same objectives as previous editions:

•  It should be easily comprehensible by those who lack experience or 

prior exposure to concepts in occupational safety and health, indus-

trial hygiene, or occupational medicine.

• It should be on a writing level easily understood by a majority of the 

population, and yet be useful as a text for college courses.

• It should cover the major topics of concern to safety and health pro-

fessionals and students to provide both with a philosophical base.

The seventh edition incorporates material from the earlier editions and 

contains necessary updates.

Dr. Burton Ogle, CSP, CIH, and Dr. Tracy Zontek, PhD, CIH, CSP, 

of Western Carolina University, have rewritten the chapter on industrial 

hygiene and updated the chapter on hazardous materials. Dr. Celeste Win-

terberger of Research Triangle Park in North Carolina was a significant 

contributor to the first edition and her legacy continues in this one. Dr. 

Scotty Dunlap, CSP, of Eastern Kentucky University, updated the chapter 

on transportation safety, while Dr. Randell Barry updated the chapter on 

extreme weather, and Brett Carruthers updated the chapter on workplace 



xxviii Preface

violence. The rest of the chapters have material added as needed. As the 

title implies, Fundamentals of Occupational Safety and Health covers the 

basics for the professional’s need to understand before accepting respon-

sibility for promoting an environment conducive to reducing hazards and 

protecting lives. Unlike books exploring only the engineering aspects of 

the subject, this text attempts to balance the management of safety with 

the relevant science and the practical aspects of regulatory compliance.

This edition was revised without the assistance of Dr. James P. Kohn, 

who passed away in 1999. He was a friend, a professional, and an innova-

tor in the fields of safety and safety education. All who knew him miss his 

comradeship and willingness to share knowledge and enthusiasm.

Special thanks go to my wife Kathy for all of her help and inspiration. 

She is a true friend.

Mark Allen Friend, EdD, CSP 

Professor, College of Aviation School of Graduate Studies

Embry-Riddle Aeronautical University

Daytona Beach, Florida
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1

1
Introduction to Occupational Safety and Health

CHAPTER OBJECTIVES

After completing this chapter, you will be able to

• Explain the importance of occupational safety and health

• Identify key historical figures that have contributed to the profession

• Define basic terminology used in occupational safety and health

• List job titles of individuals performing occupational safety and 

health activities

• Identify roles and responsibilities of safety and health professionals

• Identify basic guideposts for judging ethical behaviors

CASE STUDY

As a 22-year-old construction worker with 11 months of experience on 

the job, Bob had finally made it. Since graduating high school, Bob had 

tried a lot of things, but they just never seemed right for him. He attended 

a community college for one year and then dropped out. There was too 

much theory that didn’t relate to how he saw the world. Bob tried a num-

ber of jobs, but minimum-wage salaries forced him to live at home with 

his parents. His parents were good people, but he was ready to move on 

with his life. With this new job, everything was turning out great. Bob was 
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bringing home a good paycheck. He had just moved into a new apartment, 

which he shared with his high school buddy Tim, and he was going the 

next day to sign the papers for a brand-new pickup truck.

Bob never made it to the dealership to sign those papers. Maybe he 

was distracted thinking about that “killer” pickup that he was about to 

purchase. Perhaps he never realized how dangerous it actually was to 

work on that scaffolding. After all, it was only 20 feet off the ground and 

it looked safe. Bob had worked on wet scaffolding before, and although 

it was wet from the rains the previous night, nothing had ever happened 

to make him concerned about working at those heights. Bob’s world 

changed when he fell to the ground. His fall put him in a wheelchair, 

paralyzed from the waist down.

OCCUPATIONAL SAFETY AND HEALTH

The field of occupational safety and health is concerned with minimiz-

ing loss by aiding in the preservation and protection of both human and 

other physical assets in the workplace. The discipline is far-reaching in 

both scope and practice. It primarily involves monitoring the workplace 

and advising employers or management on the best ways to prevent and 

minimize losses. Final responsibility for action always rests on the shoul-

ders of the management, as they are ultimately accountable for workplace 

behaviors. Management is held accountable by stockholders or owners 

of the company, the Occupational Safety and Health Administration 

(OSHA), the courts, and even public opinion. The job of the safety and 

health professional is to assist management by observing the workplace 

and providing guidance.

In practice, occupational safety and health addresses moral and eco-

nomic issues—typically within a framework required by law. The United 

States government and governments worldwide require protection of 

employees from hazards that may result in injury, illness, or death. Under 

the Occupational Safety and Health Act of 1970, known as the OSHAct, 

employers in the United States are required to provide safe and healthy 

workplaces. The safety and health professionals help employers to do that.

Unfortunately, for some employers the responsibility to protect human 

life is not as important to them as other goals or priorities. A company 

may focus on productivity and profits to the exclusion of safety and 
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health. Its managers may view the occurrence of illnesses and injuries as 

a routine part of the job. In reality the amount of production required to 

cover costs associated with accidents in the workplace can be substantial 

and far outweigh the expense of providing a safe and healthy working en-

vironment. The role of the safety professional requires monitoring work-

place conditions and advising management on the importance of making 

critical corrections for moral, legal, and economic reasons. The effective 

safety professional will work with the management team and help dem-

onstrate to them that providing a safe and healthy working environment is 

the right thing to do for both the employees and the company. The safety 

and health professional must be able to make a convincing argument, 

based on sound business practices; otherwise, management may choose 

to allow safety and health to become low priorities. Neither can exist 

without management support, and that support is only forthcoming when 

profits can be made. The organization cannot exist without profit, and 

the job of the safety professional cannot exist without production. Safety 

does not and never will come first. Safety cannot and will not exist with-

out profitable production, but profitable production is not likely to exist 

without safety. Safe and profitable production is the ultimate goal of the 

safety professional. This goal can only be accomplished with full support 

of management. Management ultimately oversees the safety function and 

makes final decisions regarding its implementation. The safety system is 

integrated into the overall management system. When an accident occurs, 

it is always considered a fault in the management system.

IMPORTANCE OF OCCUPATIONAL SAFETY AND HEALTH

Morally, legally, and economically, occupational safety and health have 

become important issues. Companies are attempting to remain profitable 

in an ever-more-competitive, global economy. Addressing safety, health, 

and environmental issues may mean more than good business practice. 

For many companies strong safety, health, and environmental programs 

may actually mean survival.

Thousands of employees are reportedly killed annually in the United 

States as a result of on-the-job incidents, and many more are injured. The 

costs associated with these losses are in the billions. Behind the numbers 

of deaths and injuries are real people—mothers, fathers, sisters, brothers, 
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spouses, sons, or daughters. They are people like Bob whose lives may 

never be the same again.

The Occupational Safety and Health Administration (OSHA) is the 

federal agency responsible for workplace safety and health; it attempts 

to address the safety and health concerns faced by American workers. 

OSHA may not only levy fines, but may also seek criminal prosecution of 

business owners and managers who willfully neglect the safety and health 

of their employees. In addition, employers may find themselves the target 

of civil suits levied by the victims and survivors of workplace accidents. 

Employers with poor safety and health records must also deal with rising 

medical insurance costs as well as unfavorable workers’ compensation 

premiums. Unfortunately, many employers have not had to bear the full 

cost of injuring and killing members of their workforces. Workers, unin-

formed and unaware of their legal rights, have often shouldered the costs 

of the business not operating safely. The regulations and mechanisms for 

enforcement are in place in the United States, but the agencies charged 

with administering safety regulations are generally understaffed. With 

well over one hundred million workers at millions of worksites of covered 

employers and not even 2500 OSHA inspectors, the task is clearly a chal-

lenge for the agency. In addition, certain categories of workers, such as 

some federal, state, and municipal employees do their jobs without protec-

tion from OSHA or any government agency. Most federal employees are 

excluded from OSHA regulations. Many state and municipal employees 

in states covered by federal OSHA also work without OSHA protection. 

Continued reduction of accidents in the United States will require an in-

crease in initiative on the parts of all parties involved to include employ-

ers, employees, and federal and state governments. An understanding of 

the issues of today will be enhanced by a review of the past.

EARLY HISTORICAL EXAMINATION  
OF OCCUPATIONAL SAFETY AND HEALTH

Ancient Greek and Roman Physicians

Concern for occupational safety and health is not a recent issue. Many of 

today’s health and safety problems were first observed over 2000 years 
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ago. An early account is associated with the Code of Hammurabi that 

dates back to approximately 2100 BC. In an attempt to recompense vic-

tims, it primarily addressed personal injury and losses and prescribed a 

schedule of punishments and payments for wrongdoers.

Greek and Roman physicians, practicing between 400 BC and 300 

AD, expressed concern for the health of individuals exposed to the met-

als commonly used during this period. These included Hippocrates, the 

Father of Medicine, and Pliny the Elder, a Roman physician and scientist, 

both discussed in chapter 6.

Galen, a Roman physician who lived during the second century, wrote 

about occupational diseases and the dangers of acid mists to copper min-

ers. He was also concerned with the mining, tanning, and chemical oc-

cupations, noting several diseases contracted by individuals working in 

those professions.

The European Renaissance and the Industrial Revolution

Prior to the Renaissance, little information is available on European 

injury, illness, and property damage-prevention activities. Reports of 

medieval scribes suffering lead poisoning, while performing the com-

mon practice of tipping their quills with their tongues between dips into 

metallic ink solutions, were repeatedly noted before the fifteenth century. 

Unfortunately, little else was recorded regarding safety and health in that 

period. During the European Renaissance, physicians and chemists be-

gan noticing the relationship between occupational activities and worker 

health and safety.

Ulrich Ellenborg, for example, recognized, identified, and reported 

on “the poisonous and noxious vapors and fumes of metals.” In 1437, he 

recognized that the vapors of some metals, including lead and mercury, 

were dangerous and described the symptoms of industrial poisoning from 

these sources. He also became aware of asbestos and lung diseases among 

miners.

Bernardo Ramazzini, an Italian physician, circa 1700 published De 

morbis artificum diatriba or The Diseases of Workers, the first treatise 

on occupational disease. Considered by some to be the Father of Oc-

cupational Medicine and others as the Father of Industrial Hygiene, he 

recommended physicians ask their patients, “What is your trade?” He 
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urged students to learn the nature of occupational diseases in shops, mills, 

mines, or wherever men toil.

In 1666, fire swept through London, England and raged for several 

days. At that time, London was a city of half-timbered, pitch-covered, 

medieval buildings that ignited at the touch of a spark. From an inn on 

Pudding Lane, the fire spread into Thames Street, where riverfront ware-

houses were bursting with oil, tallow, and other combustible goods. The 

customary recourse during a fire of such magnitude was to demolish every 

building in the path of the flames, in order to deprive the fire of fuel, but 

the city’s mayor hesitated, fearing the high cost of rebuilding. With no 

building codes at the time, houses were frequently built to the edge of 

the street. Second and subsequent stories were often cantilevered with the 

top floors nearly touching houses across the street. The fire raged and de-

stroyed a large part of London. Early examples of building and fire codes 

resulted from this disaster.

During the period between 1760 and 1840, history witnessed dramatic 

advances in technology. Dr. Percival Pott (circa 1775) identified the 

first form of cancer, scrotal cancer in chimney sweeps, and determined 

its relationship to soot and coal tar exposure. This observation resulted 

in numerous regulations called the Chimney Sweep Acts that were 

promulgated between 1788 and 1875. About the same time, several 

industrialists also became concerned with the welfare of their workers. 

Sir Robert Peel, a mill owner, made the English Parliament aware of the 

deplorable working conditions often existing in the mills. He reported 

that orphan labor was frequently used to perform demanding tasks in 

less than sanitary conditions. His study of these deplorable conditions 

revealed the mean life expectancy of the working class, under these ter-

rible conditions, was only 22 years, while the mean age of the wealthier 

class was 44 years.

With advancing technology and the Industrial Revolution came an 

increase in safety and health hazards. The innovations of mechanical 

textile machinery, foundry furnaces, steam engines, and numerous other 

inventions created a new and more dangerous workplace environment. 

Factories and other workplaces were mazes of moving belts, pulleys, and 

gears. Human senses were assaulted with fumes, toxic vapors, noise, and 

heat. The health and safety problem was compounded by the introduction 

of increasing numbers of women and children into the workforce. Long 
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workdays, unsanitary conditions, and demanding physical labor amplified 

the likelihood of injury and illness for this new workforce.

At the dawn of the Industrial Revolution in England, Charles Thackrah 

became concerned with occupational safety and health and studied the ef-

fects of arts, trades, life habits, civic states, and professions upon health 

and longevity. By employing basic principles of occupational medicine, 

he became the first physician in the English-speaking world to establish 

the practice of industrial medicine. His writings also led to a raised public 

awareness of the plight of many of the new working class. In 1842, Edwin 

Chadwick, a British lawyer and sanitarian, described the deplorable con-

ditions of factory workers in his “Report into the Sanitary Conditions of 

the Labouring Population of Great Britain.” He stated that life expectancy 

was much lower in towns than in the countryside and attributed his find-

ings to air pollution.

In the United States, the Industrial Revolution began in the early 19th 

century as factories and mills in New England sprang to life. In Lowell, 

Massachusetts, women and girls, as young as six to ten years of age, 

worked long hours, often from five in the morning until seven in the 

evening. Their work required their hands to be placed very close to the 

[in-running] gears of spinning machines. Many were injured or maimed 

in the moving gears and pulleys of the textile machinery. Their fingers 

were cut off or mangled with such frequency that machine-guarding laws 

were eventually passed. Fatalities in the mining and steel industries were 

as common as those in the textile industry. In 1877, Massachusetts passed 

a regulation requiring safeguards on hazardous machinery. This law also 

tied liability to the actions of employers.

Exposure to toxic metals, such as mercury and lead, has been an oc-

cupational health problem for hundreds of years. Technological advances 

introduced new and unique hazards, typically overlooked by untrained 

observers, and only recognized after numerous cases were reported. 

Dramatic changes in technology and workplace design, along with other 

advancements, have not necessarily resulted in healthier or safer work-

places. Employees today may be exposed to as many workplace hazards 

as were their ancestors in years past. Factory machinery with unguarded 

gears, mangling fingers and hands, has been replaced by electronic office 

equipment causing wrist and arm injuries. Many companies have ad-

dressed chemical and toxic hazards, but problems still occur, as evidenced  
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by the Verla International factory explosions and the Deepwater Ho-

rizon oil spill in the Gulf of Mexico. The complexity of current safety 

and health conditions mirrors the complexities associated with modern 

workplace technology. Practitioners in this profession must develop the 

broad range of knowledge and skills necessary to ensure the protection of 

people and company resources. This knowledge base must include a well-

grounded understanding of the terms and concepts used in the profession. 

In addition, occupational safety and health professionals must possess 

the skills required to effectively perform their roles and responsibilities 

in safety, health, and the environmental arenas. The ability to effectively 

advise management on needed changes and provide a strong rationale for 

those changes may also require knowledge of accounting and sound busi-

ness practices. Specialized knowledge may also be needed to address the 

hazards associated with work in specific industries or locations.

TERMS AND CONCEPTS IN THE SAFETY PROFESSION

Safety professionals are concerned with the preservation of people and 

company resources. They need the knowledge and skills often acquired 

through formal education and/or experience in the safety field. Many 

safety professionals are certified after successfully completing the re-

quirements for the designations “Certified Safety Professional” (CSP), 

“Certified Industrial Hygienist” (CIH), or others related to occupational 

safety and health. In order to achieve these designations, safety profes-

sionals must have a number of years of experience in the field and un-

dergo a rigorous examination process for each.

Safety professionals attempt to achieve their loss prevention goals 

through the systematic application of principles taken from a variety of 

disciplines to include engineering, education, psychology, physiology, 

industrial hygiene, health physics, business, and management. Safety 

professionals are concerned with the elimination or control of hazards that 

may result in injury, illness, and property damage. They will often use 

techniques referred to as loss prevention and loss control to accomplish 

that goal.

Loss prevention describes a program designed to identify and correct 

potential accident problems before they result in financial loss or injury. 
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Loss control, on the other hand, is a program designed to minimize  

incident-based, financial losses. An example of the difference between 

loss prevention and loss control can be seen in the various activities as-

sociated with a fire protection and prevention program.

In a fire prevention program, employees can be trained to inspect their 

areas and remove combustible materials like oily rags or cardboard. These 

inspection activities would be an example of loss prevention. A fire pro-

tection program, on the other hand, might include employee training in 

the use of fire extinguishers. Employees would then possess the skills 

necessary to fight a fire. The fire might ignite, but following training, 

employees would be prepared to extinguish it and thus minimize the dam-

age. Fire extinguisher training is an example of a loss-control technique.

Loss prevention and loss control are important to the safety profes-

sional who attempts to recognize, evaluate, and control hazards in the 

workplace. This is part of the process referred to as “safety management.” 

Safety management encompasses the responsibilities of planning, organiz-

ing, leading, and controlling activities necessary to achieve an organiza-

tion’s loss-prevention and loss-control goals. Continuing the fire example, 

the safety professional might wish to establish a safety management 

program to address this danger. Safety professionals determine the prob-

lems that exist at their facility. They then establish the details of the fire-

training program with goals and objectives of what is to be accomplished 

(planning). Next, they determine the trainers and materials necessary to 

implement the program by establishing a schedule to ensure all activities 

are accomplished (organizing). Safety professionals must then ensure the 

required resources are available, and the people involved in this project 

coordinate their efforts when required (leading). Finally, the professionals 

monitor and evaluate the progress of the project (controlling). All of this 

is done with the endorsement and engagement of the management team. A 

more detailed examination of the management of the safety function will 

be presented in chapter 10.

One of the most important terms used in the safety and health profes-

sion is “safety.” It is probably the most misinterpreted term by individuals 

outside of the safety profession. For the layperson, safety means not get-

ting injured. “Safety,” to the professional, implies reference to the likeli-

hood or risk that a loss event will occur. It can be defined as “operating 

within an acceptable or low probability of risk associated with conditions 
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or activities having the potential to cause harm to people, equipment, 

facilities or the enterprise.” Although the goal of a company may be to 

eliminate all loss events and have zero losses in the workplace, this can 

only be done through the elimination of all activities and all work. Nearly 

any activity carries some level of risk, and exposure to that risk is inherent 

in engaging in the activity. The safety professional attempts to minimize 

the risk, but the law of large numbers dictates that exposure to enough 

risks enough times will eventually and necessarily lead to loss. The role 

of the safety professional is to minimize loss, but it must be recognized 

that, in general, losses cannot be completely eliminated.

Risk can be defined as the measure of the probability and severity of 

a loss event taking place. A hazard is a workplace condition or worker 

action that can or has the potential to result in injury, illness, property 

damage, or interruption of a process or an activity. As revealed in these 

definitions, determining occupational risk requires an examination of both 

the probability of occurrence of a hazard that may cause injury and/or 

property damage and the severity of the resulting injury or loss.

ALARP is a common term used relative to risk. It refers to “as low as rea-

sonably practicable.” Since risk cannot be eliminated, every effort is made 

to lower it to a reasonably practicable point. Another common, related term 

is ALARA—”as low as reasonably achievable.” The idea is essentially the 

same. Although risk cannot be eliminated, it can be reduced to a reasonable 

level. Generally, “reasonable” is determined based on cost benefit. The 

benefit of further lowering the risk must be greater than the cost. At some 

point, additional lowering of risk isn’t worth the additional dollars or effort. 

A similar concept is the “marginal cost of perfection” (Henderson, 2011). 

Perfection or complete elimination of risk from any activity is not generally 

achievable without eliminating the activity altogether.

The evaluation of risks in the workplace starts with the identification 

of the types of hazards existing at the facility. Establishing a process to 

ensure hazards are identified is a primary goal of a progressive organiza-

tion with a strong, safety-management program. The organization then 

works to eliminate or reduce the risks associated with those hazards to 

the lowest achievable and reasonable level. Nothing is risk free. Safety 

professionals identify the tasks and activities having the greatest inherent 

risk. They then attempt to systematically eliminate or reduce the level of 

risk as much as feasibly possible given time, personnel, and budget con-
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straints. A detailed discussion about risk assessment will be presented in 

chapter 5, “Accident Causation Theory and Accident Investigation.”

The control of risk ultimately leads to the reduction of losses. There are 

several different types of losses safety professionals attempt to eliminate 

or control, including worker-related health and safety losses—injuries, 

illnesses, and fatalities. Workplace losses can consist of damaged equip-

ment, damaged raw materials or finished products, damaged or destroyed 

facilities, downtime, service/production interruption, or loss of reputation. 

Most of this loss occurs as a result of accidents.

While many consider accidents to be events occurring beyond an in-

dividual’s control, safety professionals look at accidents in a more sys-

tematic and determined manner. Accidents are unplanned events, often 

resulting in injuries or damage that interrupt routine operations. They are 

nearly always preceded by unsafe acts of employees, hazardous condi-

tions in the workplace, or both. When appropriate action is taken, most 

accidents can be eliminated.

JOB TITLES OF INDIVIDUALS PERFORMING  
OCCUPATIONAL SAFETY AND HEALTH ACTIVITIES

There are many titles given to individuals who perform occupational 

safety and health activities. The following list describes just a few of 

those titles:

Industrial Hygienist: Although basically trained in engineering, phys-

ics, chemistry, or biology, this individual has acquired, through study 

and experience, knowledge of the effects on health of chemical and 

physical agents under various levels of exposure. The industrial hy-

gienist is involved in the monitoring and analytical methods required 

to detect the extent of exposure and the engineering and other meth-

ods used for hazard control.

Risk Manager: The risk manager in an organization is typically respon-

sible for insurance programs and other activities that minimize losses 

resulting from fire, accidents, and other natural and man-made losses.

Safety Professional: An individual who, by virtue of specialized 

knowledge and skill and/or educational accomplishments, has 
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achieved professional status in the safety field. This individual may 

also have earned the status of Certified Safety Professional (CSP) 

from the Board of Certified Safety Professionals (BSCP).

Safety Engineer: An individual who, through education, licensing, 

and/or experience, devotes most or all of employment time to the 

application of scientific principles and methods for the control and 

modification of the workplace and other environments to achieve 

optimum protection for both people and property.

Safety Manager: The individual responsible for establishing and main-

taining the safety organization and its activities in an enterprise. 

Typically, the safety manager administers the safety program and 

manages subordinates, including the fire prevention coordinator, 

industrial hygienist, safety specialists and security personnel.

THE SAFETY AND HEALTH PROFESSIONAL’S 

ROLE AND RESPONSIBILITY

The specific roles and responsibilities of safety professionals depend upon 

the jobs in which they are employed or the types of hazards present where 

they work. Kohn, Timmons, and Besesi (1991) examined the roles and 

responsibilities of safety professionals and identified the following activi-

ties as those most frequently performed:

Accident Investigation: determining the facts and causes related to an 

accident based on witness interviews and site inspections.

Work with Emergency Response Teams: organizing, training, and 

coordinating skilled employees to react to emergencies such as fires, 

accidents, or other disasters.

Environmental Protection: recognizing, evaluating, and controlling 

hazards that can lead to undesirable releases of harmful substances 

into air, water, or the soil.

Ergonomic Analysis and Modification: designing or modifying the 

workplace based on an understanding of human physiological/psy-

chological characteristics, abilities, and limitations.

Fire Protection: eliminating or minimizing fire hazards by inspection, 

layout of facilities and design of fire suppression systems.



Figure 1-1. ASSE scope and functions of the professional safety position
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Hazard Recognition: identifying conditions or actions that may cause 

injury, illness, or property damage.

Hazardous Materials Management: ensuring dangerous chemicals 

and other products are stored and used in such a manner as to prevent 

accidents, fires, and the exposure of people to these substances.

Health Hazard Control: recognizing, evaluating, and controlling 

hazards that can create undesirable health effects, including noise, 

chemical exposures, radiation, or biological hazards.

Inspection/Audit: evaluating/assessing safety and health risks associated 

with equipment, materials, processes, or activities. Inspections and 

audits differ. A more detailed explanation is provided in chapter 10.

Recordkeeping: maintaining safety and health information to meet 

government requirements, as well as provide data for problem solv-

ing and decision making.

Regulatory Compliance: ensuring all mandatory safety and health 

standards are satisfied.

Security: maintaining an environment safe from outside forces. Safety 

professionals may also find themselves heavily involved in such is-

sues as security in the workplace, as was the case on 9/11 and more 

recently in San Bernardino, California and natural disaster manage-

ment to include weather-related events and earthquakes. While these 

lists provide examples of specific activities performed by the safety 

professional, the American Society of Safety Engineers (ASSE), 

now known as the American Society of Safety Professionals, has 

published a document titled “Scope and Functions of the Profes-

sional Safety Position.” This publication presents a broad picture of 

the safety professional’s roles and responsibilities (see figure 1-1).

Training: providing employees with the knowledge and skills neces-

sary to recognize hazards and perform their jobs safely and effec-

tively.

International Adaptability: being prepared to operate in legal and cul-

tural environments outside of the United States. A key consideration 

may be the geographic location of the safety professional, as there 

are increasing numbers of safety positions in other countries. As a 

result, safety professionals must now adapt to the appropriate cul-

tures (American Society of Safety Engineers Foundation & Board of 

Certified Safety Professionals, 2007). According to the International 
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Labour Organization (ILOa, 2017), there are more than 2.78 million 

deaths per year, as a result of work-related accidents or diseases. 

There are more than 374 million non-fatal, work-related injuries and 

illnesses occurring annually. The total cost of illnesses, injuries and 

deaths was 3.94 percent of the global GDP, or $2.99 trillion (ILOb, 

2017). This results in an estimate of 4 percent impact on the overall 

Gross Domestic Product (GDP) (International Network of Safety 

and Health Practitioner Organisations [INSHPO], 2017). Currently, 

there is no common, international set of laws or regulations govern-

ing practice by safety professionals as they move from country to 

country. With increasing numbers of multi-national organizations, 

and a growing number of safety professionals working abroad, guid-

ance, beyond compliance with the U.S. Code of Federal Regulations 

(CFRs) is needed for these international safety practitioners.

According to Kathy Seabrook (2017, October), President of 

Global Solutions and former President of the American Society of 

Safety Engineers, there are certain assumptions safety practitioners 

considering working outside of the United States must consider:

• Each country has its own compliance requirements. These require-

ments may and likely will differ from OSHA requirements in the 

United States

• Safety professionals need to understand how the country’s regulatory 

agency interacts with organizations in the country. For example, in 

Western Australia, surprise inspections can be expected, as in the 

U.S. This may differ by country, and working professionals need to 

understand how they work.

• Each country’s injury reporting and workers’ compensation pro-

grams are very different.

• U.S. regulations tend to be more prescriptive than regulations in 

many other countries. For example, European regulations tend to be 

more performance-oriented.

• Countries usually build their regulations based on historical relation-

ships. Those closer to the U.S. will typically model after OSHA. 

Those historically linked to the UK or Europe tend to go in their 

respective directions. China is placing increasing emphasis on con-

struction regulations.
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• It is important to understand the specific culture of the workers in the 

country where operations are occurring.

• The next big thing in terms of OSH regulations or guidance will be 

on psycho-social risks. There is increasing emphasis in Europe, and 

this is expected to make its way to the U.S.

• Sustainability is another major push in terms of safety guidance. It is 

expected to have more increasing influence on safety guidance and 

regulations

• VPP is not a management system. It can be incorporated into one. A 

system is important for training and various operations.

• ISO 45001 is on the horizon. It will likely provide the primary guid-

ance toward establishment of a safety management system on a 

world-wide basis.

• The primary demand for safety jobs appears to be those related to 

occupational safety

From a general industry perspective, a leader in establishing standards 

for overall safety and health guidance is the International Labour Orga-

nization (ILO). The ILO brings together governments, employers, and 

worker representatives from 187 member states. Their aim is to promote 

rights at work, encourage decent employment opportunities, enhance so-

cial protection, and strengthen dialogue on work-related issues. The ILO 

has established a model code of safety regulations for industrial establish-

ments for the guidance of both governments and industry. Most of their 

member countries have adopted the International Labor Standards. In any 

location of operation, another consideration is safety ethics.

SAFETY AND ETHICS: DO YOU? DON’T YOU?

Dr. Michael O’Toole

Embry-Riddle Aeronautical University

Background

Acme Engineering specializes in the design and manufacture of custom 

equipment and facilities. Over the years, the company has gravitated to-
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ward designing and making equipment and facilities used in the manufac-

ture of building products. The company has an excellent reputation and is 

considered the best in its field. Due to the global recession, business over 

the past several years has been slow. Profits have stagnated and talks of 

potential layoffs are now taking place.

Recently, the sales department received a Request for Proposal (RFP) 

from a foreign company based in a third-world country. The RFP calls 

for design of engineering drawings of a high-speed facility specializing 

in residential-housing building products. Only drawings and specifica-

tions are required; another business will actually build and operate the 

facility. Once complete, the design project will generate approximately 

$50 million in needed revenues for Acme. Due to its strong, world-

wide reputation, Acme is the only company receiving the RFP. A team 

is assembled to ensure requirements of the proposal can be met in the 

specified time.

In discussions one of the team members (Tom) questions the fact that, 

due to the geology of the region where the plant will be built, there are 

no sources of raw materials readily available. The only option is to rely 

on recycled sources from a local salvage company. Unfortunately, the 

recycled material is slightly radioactive. The amount of radiation gen-

erated is just below EPA legal standards for similar products found in 

the US. The Acme legal department begins a review of applicable laws 

and regulations and finds there are no parallel regulations in the country 

where the materials are to be produced and used, and since Acme is 

not going to build or operate the plant, there is no apparent company 

liability.

Tom’s concern is that Acme would not even consider engaging in the 

design of this plant if it were to be built in the USA. Others on the team 

sympathize with Tom’s position, but point out several key issues:

• Acme is not going to build or operate the plant

• There are no laws or regulations prohibiting the manufacture and use 

of these products in the foreign country

• If Acme turns down the proposal, a competitor will step up to the 

plate and gladly take the $50 million

• Acme desperately needs the influx of funds
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Tom seeks the assistance of an epidemiologist to estimate what, if any, 

adverse health effects might be generated by houses built with products 

made from the waste material. After careful research and calculation, the 

epidemiologist estimates there will likely be 28–30 excess lung cancer 

deaths occurring 35–40 years after construction.

The committee cannot come to consensus, but all notes are sent to the 

company’s top executives. After careful consideration of the facts and 

arguments, the executive group decides not to go forward with submission 

of a proposal. The decision is based on several key issues, including the 

fact that the company is not willing to provide the designs, if the plant is 

to be built in the United States. Additionally, none of the executive group 

will consider having any of their own family members living in a house 

constructed with the recycled material.

When contacted by the foreign company, none of the company’s com-

petitors steps up to submit a proposal. The plant is never built, so the 

necessary building products are imported from another location with safe 

sources for the raw materials.

BUSINESS ETHICS

There are those who define ethics as a moral thermometer of right and 

wrong; that is, there are no absolutes, but the extremes are clearly under-

stood. In most cases it is really only the actions at the “wrong” end of the 

thermometer that are truly of concern. The real challenge for societies, 

companies, and individuals is that there is often no one clear definition of 

right and wrong. On an individual level, decisions about right and wrong 

derive from family, church, schools, community, and government. All of 

these impact the development of the individual belief systems and moral 

guideposts, and they ultimately influence behaviors.

These same factors influence how organizations address or fail to ad-

dress ethical practices. Organizations are the sum of the parts; that is, the 

individuals who are members of any given organization influence the 

ethical standards of that organization. Most societies have certain expecta-

tions for the way its members conduct themselves in given circumstances. 

These social behaviors or expectations are based on the shared belief 

systems of the group as a whole.
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Because of the diversity in any community or organization there are 

also differences in expected social norms or ethical behavior. This often 

results in conflicts and contrary interests that generate ethical dilemmas. 

Within this context, management operates and attempts to effectively uti-

lize resources (i.e., time, money and personnel) to generate a profit and/

or meet shareholder expectations. Since these resources are not unlimited, 

managers are forced to make difficult decisions on how and where to 

expend them.

In the case study, management considered maximizing profits, while 

insulating themselves from legal liability. The issue, when examined un-

der the legal microscope, gave a clear signal that no laws were being vio-

lated; however, when placed under the ethical microscope, the impact of 

their decision became clearly a moral one. Outside observers would likely 

agree that the managers ultimately made the right decision, even though 

it was not easy to make in considering potential financial profits to be 

reaped by the company. So how does one apply the ethical thermometer 

as a guide for decisions?

• Consider the saying, “If it sounds like the deal is too good to be true, 

it probably is.” One needs to carefully check the facts to assure that 

everything is in order and above board.

• Look at how the decision or choice will appear in the “light of day.” 

The decision may eventually become front-page news in the local 

paper or on the national news. How will it be perceived by the other 

professionals and the public at large?

• Attempt to remove the emotion and make the decision as objectively 

as possible. Weigh the pros and cons in light of both the legal and 

moral consequences. How will the results of the decision affect not 

only you and your company but the company constituents, the gen-

eral public, the environment, and anyone else who may be impacted?

• Lastly, review the guidelines of such organizations as the Board 

of Certified Safety Professionals. Compare your decision to those 

guidelines and see if it stands up against careful scrutiny.

Assume you are one of six purchasing agents for a manufacturing com-

pany. You all deal with many vendors to order raw materials and supplies 

at the lowest cost and highest quality for your company. One day you 
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receive a call from a vendor you and several other agents deal with on a 

regular basis. The vendor invites you and another person of your choice 

to their company’s exclusive hunting lodge, all expenses paid. The contact 

suggests you keep this customer-goodwill trip to yourself; none of your 

peers have been invited.

In this case, several questions need to be asked. . . .

Does this seem too good to be true? Why are they offering it to me 

and no one else? How will I feel if others find out about this? What are 

the pros and cons of making this decision and how will it affect others, 

including my employer? Others also include my co-workers, my boss, my 

subordinate, and even my competitors. Is this ethical in light of corporate 

purchasing guidelines and other professional guidance that may be avail-

able?

It should become clear in this simple example that the vendor is trying 

to curry favor with the purchasing agent to ensure continued and future 

sales. The issue of customer goodwill is nothing more than a bribe to keep 

and solidify business. How would it make others feel about me? Would 

this objectively be considered ethical or unethical?

So, what is a businesses expected to do to ensure ethical behavior by 

and to their employees? In the global economy and multi-national cor-

porations, executives are responsible for a very diverse workforce with 

differing values and beliefs as to what is considered right and wrong. It 

is critical that each business establish an ethics policy to help guide and 

clarify the expected behaviors of managers and employees in business 

dealings. The policy needs to address not only areas of general business 

practices, but also expectations for dealings with customers, vendors and 

its employees. The ethics policies will establish broad boundaries and pro-

vide important guideposts so employees can act within the expectations of 

their organization. Early approaches to establishing ethics policies simply 

stated that all employees are expected to obey the laws that apply to their 

business dealings. This can be an important beginning, but the example 

presented earlier demonstrates that meeting the “legal” standards may not 

be sufficient to address ethical standards for the same activity or behavior.

On the following pages are samples of ethics policies from two corpo-

rations to further clarify this issue.


