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Preface

In 1998, the Occupational Safety and Health Administration (OSHA) began a rulemaking 
process for a standard that would require all employers to establish a workplace safety and 
health program. Employer opposition to the standard and a focus on higher-priority issues 
led OSHA to abandon that effort. Based on recent interest in learning about a mandatory 
standard, this report critically examines several key issues that emerged from the rulemaking 
process. It presents recommendations for analyses and other steps that could help inform deci-
sions about whether to implement a safety and health program standard. This report should be 
of interest to OSHA, state labor departments, and researchers interested in occupational safety 
and health.

The RAND Center for Health and Safety in the Workplace

This work was sponsored by the Commonwealth of Pennsylvania and was conducted in the 
RAND Center for Health and Safety in the Workplace. The Center for Health and Safety in 
the Workplace is dedicated to reducing workplace injuries and illnesses. The Center provides 
objective, innovative, cross-cutting research to improve understanding of the complex network 
of issues that affect occupational safety, health, and workers’ compensation. Its vision is to 
become the nation’s leader in improving workers’ health and safety policy. 

The Center is housed at the RAND Corporation, an international nonprofit research 
organization with a reputation for rigorous and objective analysis on the leading policy issues 
of our time. It draws upon the expertise within three RAND research units:

RAND Institute for Civil Justice, a national leader in research on workers’ compensa-
tion 
RAND Health, the most trusted source of objective health policy research in the world
RAND Infrastructure, Safety, and Environment, a national leader in research on occu-
pational safety.

The Center’s work is supported by funds from federal, state, and private sources.
For additional information about the Center, please contact:

John Mendeloff, Director
Center for Health & Safety in the Workplace
RAND Corporation
4570 Fifth Avenue, Suite 600
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Summary

In 1998, the Occupational Safety and Health Administration (OSHA) began to develop a 
standard that would have required all workplaces to establish a “safety and health program.” 
A safety and health program uses management tools that address general behaviors and pro-
cedures to reduce the risk of occupational injuries and illnesses. Safety and health programs 
typically have four main components:

management commitment and employee involvement
worksite analysis
hazard prevention and control
safety and health training.

Several states already had regulations requiring safety and health programs. Others—
and OSHA itself—provide incentives for employers to voluntarily adopt safety and health 
programs. OSHA argued that establishments that had safety and health programs had lower 
rates of injuries and illnesses. OSHA chose to abandon its rulemaking effort, partly because 
its proposal for an ergonomics standard drew most of the agency’s standard-setting resources 
away from other areas and partly due to opposition from the business community. Critics of 
the proposed standard charged that the requirements were vague and left too much discretion 
to inspectors, that the evidence for the effectiveness of mandates for safety and health programs 
was unconvincing, and that the cost to employers of implementing such programs was very 
high and greatly underestimated by OSHA.

Interest remains at both the federal and state levels in finding ways to increase the preva-
lence of safety and health programs. As a contribution to the discussion of this issue, this report 
examines the evidence on effectiveness, costs, and benefits that was cited by different parties 
during the 1998 rulemaking and in more recent studies. 

   This report addresses the key question of whether mandatory safety and health programs 
are effective. Assessing the likely impact of a safety and health program standard requires two 
separate steps. The first is to estimate the effect on baseline injuries that would result from 
adopting a certain set of practices. The second is to estimate the extent to which employers 
will actually adopt those practices.1 It is important to note that our analysis is concerned with 
mandatory safety and health programs. We have not carefully evaluated the evidence on the 
effectiveness of voluntary safety and health programs. There is certainly evidence to suggest 

1 Note that, for the purpose of establishing the “feasibility” of a new standard, OSHA generally assumes that there will be 
full compliance. Thus, the second step does not enter into that analysis. In contrast, if we are trying to estimate the expected 
benefits and costs of a new standard, it is necessary to take compliance into account.  
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that firms that voluntarily and conscientiously administer safety and health programs achieve 
reductions in injuries and illnesses.

We reviewed a limited set of studies and found that, although they mostly suggest that 
mandatory safety and health programs reduce injuries and illnesses, there are methodological 
and confounding factors that render their conclusions uncertain. Thus, these studies do not 
permit confidence in the effectiveness of mandatory safety and health programs.

As a result, we developed a sensitivity analysis that examines how effective a mandatory 
safety and health program would have to be to generate benefits that exceed its costs. Using our 
interpretation of OSHA’s data and analyses and improved measures of benefits, we found that 
reductions in injuries of less than 10 percent could probably generate a positive net benefit. Of 
course, this conclusion rests on a number of assumptions that are open to challenge. It would 
be helpful to carry out a more thorough analysis, and, consequently, we suggest several strate-
gies for learning more about the program effects and costs.

Our study also recognized that a mandatory safety and health program standard raises a 
variety of legal and enforcement issues. Employers expressed concern that requirements would 
be too vague to tell them clearly what had to be done and would leave too much discretion 
to compliance officers. They also worried about “double jeopardy,” e.g., being cited for both a 
hazard-specific violation and a safety program violation for not having identified the hazard in 
its required surveys of the workplace. To gain perspective, we suggest that future studies try to 
learn from OSHA directors and employers in states with mandatory programs about whether 
these concerns have materialized in a significant way.

Based on our analysis, we make some recommendations for further research and other 
steps to clarify the effectiveness, implementation issues, and benefit-cost trade-offs of safety 
and health programs.

Effectiveness

A number of different types of analyses could help encourage better understanding of the effec-
tiveness of mandatory safety and health programs:

Examine whether establishments cited for safety and health program violations had higher 
injury rates prior to the citation than did other firms that were inspected but not cited.
Examine whether establishments cited for safety and health program violations showed 
improvement in their injury rates subsequent to the citation, compared to similar estab-
lishments that did not get cited.
Look for associations between safety and health program violations and intermedi-
ate metrics of effectiveness, such as measures of management commitment and worker 
engagement, changes in hazard identification rates, and changes in violation rates of other 
OSHA standards.
Conduct more research to understand how changes in state workers’ compensation pro-
grams could affect workers’ reporting of injuries and illnesses.
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Implementation and Enforcement

To better clarify the issues and impediments related to the implementation and enforcement of a 
safety and health program standard, it would be valuable to address the following questions:

How frequently is the safety and health program standard cited relative to other stan-
dards, how often are such violations cited as “serious,” and which elements of a safety and 
health program standard are most commonly cited? 
What are the states’ enforcement policies, and is there any relationship between these and 
the evidence about the effectiveness of the state programs?
What type of training do inspectors receive to judge compliance and enforce the standard? 
Are there specific training tools or approaches that have been particularly successful?
What sorts of communication efforts and other special assistance do states provide to 
employers prior to and during the early phases of implementation?
What type of feedback have states received from employers regarding implementation 
and enforcement, and how have states responded to feedback?

Benefits and Costs

An updated and improved analysis of the benefits and costs of a safety and health program 
standard would benefit from efforts to

clarify the current industry baseline in terms of workers and establishments that have 
compliant safety and health programs
consider the impact of safety and health programs on all injury types rather than just 
lost-workday injuries
gather improved data on program costs from interviews, site visits, surveys, and stake-
holder input.
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CHAPTER ONE

Introduction

In 2006, more than 4 million people in the United States suffered work-related injuries and ill-
nesses. The Occupational Safety and Health Administration (OSHA) was created to promote 
the safety and health of the country’s workers by “setting and enforcing standards; provid-
ing training, outreach and education; establishing partnerships; and encouraging continual 
process improvement in workplace safety and health” (OSHA, 2008). Since passage of the 
Occupational Safety and Health Act (P.L. 91-596) and data collection by OSHA in 1972,  
the reported incidence of lost-workday occupational injury and illness in the United States  
was essentially flat, except for cyclical changes, until the early 1990s, when it began to decline 
substantially. While many factors influence occupational injury and illness rates, a signifi-
cant one is regulation of workplace safety and enforcement of safety and health standards. 
Along with OSHA, 21 states have taken advantage of a provision of the Occupational Safety 
and Health Act that allows states to adopt their own standards and enforcement policies for 
private-sector employees, providing that they meet or exceed federal OSHA standards. Such 
states are known as “state-plan” states.

This report focuses on a particular workplace safety and health promotion initiative 
known as a safety and health program. A safety and health program is a workplace intervention 
that uses management tools to reduce the risk of occupational injuries and illnesses. (A more 
complete description is provided in the next chapter.) OSHA’s main emphasis has been man-
datory, government-enforced compliance with standards targeting specific workplace hazards 
(Hatch et al., 1978). Over time, however, it has shown interest in more generic standards that 
address important management practices. By focusing on safe behaviors and procedures, safety 
and health programs are designed to complement more conventional interventions that target 
specific hazards (e.g., machine guards). In 1982, OSHA instituted its Voluntary Protection 
Programs (VPP), which provide incentives for employers to implement workplace safety and 
health programs. OSHA also released guidelines for use by employers in designing and imple-
menting a safety and health program (OSHA, 1989). In addition, starting at least as early as 
1973, state-plan states began mandating safety and health programs or promoting voluntary 
efforts to implement them.

In the early 1990s, labor unions and their supporters tried but failed to pass legisla-
tion that would have required firms to establish joint labor-management safety committees. A 
major role of these committees would have been to oversee safety and health program activi-
ties. Following that defeat, OSHA began work to develop a standard that would require all 
workplaces to establish a safety and health program but that avoided the more controversial 
safety-committee requirement. Based on its experience with the VPP and state safety and 
health programs, OSHA had become convinced that safety and health programs were effec-
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tive in reducing workplace injuries. By the end of 1998, OSHA had prepared a draft standard 
(OSHA, 1998a),1 an initial regulatory flexibility analysis (focused on small-business impacts; 
OSHA, 1998b), a preliminary economic analysis (OSHA, 1998d), and a preliminary effective-
ness analysis (OSHA, 1998c). In addition, it had consulted with small-business representa-
tives under the aegis of a Small Business Advocacy Review (SBAR) panel comprised of staff 
from OSHA, the U.S. Small Business Administration, and the Office of Management and 
Budget (OMB), as required by the Small Business Regulatory Enforcement Fairness Act of 
1996 (SBREFA); (P.L. 104-121). A hearing on the draft standard was held by the Republican-
led U.S. House of Representatives Committee on Small Business in July 1999 (House Com-
mittee on Small Business, 1999).

OSHA’s rulemaking attempt met with strong opposition from some business represen-
tatives and lawmakers. Opponents were dissatisfied on several fronts. First, they challenged 
OSHA’s claim that mandatory safety and health programs were effective in reducing injury 
rates. They also contended that OSHA had greatly underestimated the costs of implementing 
and maintaining a safety and health program. Finally, they expressed concerns that the pro-
posed standard was too vague to be effectively and fairly enforced. Shortly thereafter, OSHA 
abandoned plans to formally propose a standard. This step resulted not only from business 
opposition but also from OSHA’s decision to focus its resources in the last year of the Clinton 
administration on promulgation of a standard on ergonomic hazards, which was a higher pri-
ority for organized labor than the safety and health program standard. 

We were asked by several state agencies to look into what was known about the desirabil-
ity of mandatory safety and health programs. In light of this interest, we undertook a study to 
examine the key issues that were raised in the 1998–1999 rulemaking process. We first describe 
the key elements of a safety and health program and summarize key questions and concerns 
that were raised by opponents regarding the implementation and enforcement of the proposed 
standard (Chapter Two). We then draw from documents related to the rulemaking process, as 
well as the small amount of academic literature on the subject, to critically evaluate evidence 
pertaining to the effectiveness of safety and health programs (Chapter Three). This is followed 
by a comparison of the benefits and costs of the proposed safety and health program standard 
using both OSHA’s original approach and 1998 data and an alternate approach and updated 
data (Chapter Four). We conclude with recommendations for analyses and other steps to help 
resolve key open questions related to the clarity, enforcement, effectiveness, benefits, and costs 
of mandatory safety and health programs (Chapter Five). The objective of the recommenda-
tions is to provide new information to better inform decisions about whether to implement a 
federal or state safety and health program standard.

1 Note that OSHA’s draft proposed standard was not published as a notice of proposed rulemaking and so was not for-
mally a proposed standard.
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CHAPTER TWO

The Proposed Safety and Health Program Standard

Safety and health programs complement regulations targeting specific hazards by focusing on 
general management and organizational systems, with the intention of promoting safety. In 
1989, OSHA published guidelines for designing safety and health programs (OSHA, 1989). 
According to this guidance, an effective program includes provisions for the systematic identi-
fication, evaluation, and prevention or control of general workplace hazards, specific job haz-
ards, and potential hazards that may arise from foreseeable conditions (OSHA, 1989). This 
chapter describes the components of a safety and health program as defined in the proposed 
standard and then discusses some key concerns related to implementation and enforcement of 
the standard, as raised in the rulemaking process.

Plan Components

The draft proposed standard (OSHA, 1998a) identifies five main components of a safety and 
health program.

Management Leadership and Employee Participation

Employers must

[e]stablish the program responsibilities of managers, supervisors, and employees for safety 
and health in the workplace and hold them accountable for carrying out those responsi-
bilities; [p]rovide managers, supervisors, and employees with access to relevant informa-
tion, training, and resources they need to carry out their responsibilities; [i]dentify at least 
one manager, supervisor, or employee to receive and respond to reports about workplace 
safety and health conditions and, where appropriate, to initiate corrective action. . . . Regu-
larly communicate with employees about workplace safety and health matters; [p]rovide 
employees with access to information relevant to the program; [p]rovide ways for employees 
to become involved in hazard identification and assessment, prioritizing hazards, training, 
and program evaluation; [e]stablish a way for employees to report job-related fatalities, 
injuries, illnesses, incidents, and hazards promptly and to make recommendations about 
appropriate ways to control those hazards; and [p]rovide prompt responses to such reports 
and recommendations. (OSHA, 1998a)
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Hazard Identification and Assessment

“The employer must systematically identify and assess hazards to which employees are exposed 
and assess compliance with the General Duty Clause and OSHA standards” (OSHA, 1998a).1 
This includes “conduct[ing] inspections; review[ing] safety and health information; [evaluat-
ing] new equipment, materials, and processes for hazards before they are introduced into the 
workplace; and assess[ing] the severity of identified hazards and ranking those that cannot be 
corrected immediately according to their severity” (OSHA, 1998a).

Hazard Prevention and Control

Employers must “systematically comply with the hazard prevention and control requirements of 
the General Duty Clause and OSHA standards. If it is not possible for the employer to comply 
immediately, the employer must develop a plan for coming into compliance as promptly as 
possible, which includes setting priorities and deadlines and tracking progress in controlling 
hazards” (OSHA, 1998a).

Information and Training

Employers must ensure that “[e]ach employee is provided with information and training in 
the safety and health program; and [that] each employee exposed to a hazard is provided with 
information and training in that hazard,” including how to recognize it, what is being done to 
control it, what protective measures the employee must follow to prevent or minimize exposure 
to it, and the provisions of applicable standards (OSHA, 1998a).

Evaluation of Program Effectiveness

Employers must “evaluate the safety and health program to ensure that it is effective and 
appropriate to workplace conditions” (OSHA, 1998a).

Clarity and Enforceability

It is evident that the proposed safety and health program standard does not apply to hazards 
resulting from specific equipment, materials, or processes. Rather, it defines broad steps that 
are intended to reduce the risk of injury or illness resulting from any workplace hazard. This 
aspect was central to a key concern raised during the rulemaking process: Some stakeholders 
felt that the proposed standard was too vague to be effectively and fairly enforced. The SBAR 
Panel report (1998) and discussion during the hearing (House Committee on Small Business, 
1999) cited examples of unclear intentions and vague language regarding how often employ-
ers must conduct hazard inspections (whenever “appropriate to safety and health conditions 
at the workplace”), how often employers must provide employee training and evaluations (“as 
often as necessary”), and what constitutes adequate employee training and sufficient employee 
involvement.

Concerns about clarity and enforceability portend the anticipated difficulty of implement-
ing a mandatory safety and health program standard and highlight the distinction between 

1 Section 5(a)(1) of the Occupational Safety and Health Act (P.L. 91-596), commonly referred to as the “General Duty 
Clause,” specifies that “[e]ach employer shall furnish to each of his employees employment and a place of employment which 
are free from recognized hazards that are causing or are likely to cause death or serious physical harm to his employees.”
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voluntary and mandatory programs. Small-business representatives in the SBREFA process 
and James Talent, chair of the House Committee on Small Business, did not oppose incentives 
for implementing voluntary programs (SBAR Panel, 1998; House Committee on Small Busi-
ness, 1999). However, given the vagueness of the proposed standard, they felt that employers 
could never be confident about what they had to do to be in compliance with a mandatory 
program. They felt that the vagueness of the standard placed too much discretionary authority 
with OSHA safety and health inspectors. As Talent claimed, “In essence, you make the inspec-
tor the policeman, the judge, the jury.”

At the hearing, OSHA director Charles Jeffress responded that OSHA had already started 
working with its consultant staff2 to provide them with clear and consistent training on what 
constitutes an effective safety and health program, how to help an employer set up an effective 
program, and how to evaluate a program. Jeffress acknowledged that some aspects of the pro-
posed rule could be interpreted as vague and noted that OSHA was actively revising the rule 
to minimize uncertainty.

At the same time, Jeffress contended that laws and regulations are often based on a  
“reasonable-person” test (i.e., What would a reasonable person do?) and that this proposed 
rule was not unusual in this sense. He also emphasized that OSHA purposely designed the 
proposed rule to be flexible and nonprescriptive rather than to use a one-size-fits-all approach. 
He stated in his testimony that OSHA “has not specified every action a business must take 
to comply. Nor should it” (House Committee on Small Business, 1999). We note that several 
states and Canadian provinces have had mandatory safety and health program standards—
many for 10 years or more. Statistics from state labor departments demonstrate that these 
standards have been enforced, at least in some states,3 indicating that a functional safety and 
health program standard is possible.

A number of participants in the SBREFA process expressed concern about OSHA’s 
enforcement policy. Questions arose about whether a violation of a specific OSHA standard 
would also constitute a violation of the proposed safety and health program standard. Its draft 
enforcement policy (as summarized in SBAR Panel, 1998) stated that “OSHA generally will 
not use this safety and health program rule to penalize employers twice for the same offense.” 
The policy indicates that, in cases in which penalties are assessed for a violation of a particular 
standard or the General Duty Clause, penalties would be assessed under the safety and health 
program standard only if the employer has also systematically failed to identify and control 
significant hazards. It also indicates that, if there were no violations of underlying standards, 
OSHA would not penalize employers under the safety and health program rule (SBAR Panel, 
1998). It therefore appears that a violation of a particular standard or the General Duty Clause 
is a prerequisite for an employer to be assessed a penalty under the safety and health program 
standard.

2 OSHA provides free, nonpunitive, safety and health consultations to all small businesses (< 250 employees) in the coun-
try to help them identify and correct safety and health hazards.
3 For example, the safety and health program standard is the most commonly cited violation in California and Washing-
ton and the 13th most commonly cited in Hawaii and North Carolina.
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Existing Safety and Health Program Standards

At least 14 states already have some form of mandatory safety and health program standard. 
In its regulatory analysis, OSHA indicated that as many as 25 states may have such a rule 
(OSHA, 1998b). Regardless of the precise number, the existence of state standards raises the 
question of what authority these standards would have if a federal standard were promulgated. 
Existing standards in state-plan states would be allowed to continue as long as they were 
judged by OSHA to be at least as effective as the federal rule (OSHA, 1998b). In response to 
stakeholder input, OSHA included a grandfather clause in the proposed standard. However, 
this clause exempts employers in these states only if that state’s program “satisfies the basic obli-
gation for each core element” of the federal standard (OSHA, 1998a). This is not a grandfather 
clause in the conventional sense, as it exempts only employers that are already substantially in 
compliance. Thus, as envisioned in 1999, all states would need to come into compliance with 
the proposed standard.

The fact that several states have existing mandatory safety and health program standards, 
and that a large number of employers have implemented voluntary programs, also has impor-
tant implications for assessing the effectiveness and costs of safety and health programs. As 
discussed in the next chapter, evidence for program effectiveness is sometimes clouded by diffi-
culties in controlling for the existing programs in comparison groups. The high and uncertain 
prevalence of existing programs also complicates benefit and cost estimates for the safety and 
health program standard: Establishments that already have programs will neither incur the 
costs nor realize the benefits of implementing one. OSHA tried to estimate the prevalence of 
safety and health programs that complied with the proposed standard in 1998 (i.e., the exist-
ing industry baseline) from information about mandatory state programs and a large survey 
of employers that it conducted in 1993 (OSHA, 1998d). OSHA estimated that 23 percent of 
establishments had compliant programs and that 51 percent of all employees covered by the 
proposed rule worked in establishments that contained the core elements (PPE, 1999). Given 
these large numbers, the requirements for employers with existing programs will be important 
for assessing the effects of new federal or state rules.
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CHAPTER THREE

Evidence on the Effectiveness of Safety and Health Programs in 
Preventing Injuries

One of the major questions to arise from the 1998 rulemaking process was whether safety 
and health programs had been shown to be effective in reducing workplace injuries. In this 
chapter, we examine the evidence presented during that process, as well as some newer data, to 
assess the extent to which the effectiveness of mandatory safety and health programs has been 
demonstrated.

To help understand the potential effectiveness of a mandatory safety and health pro-
gram standard, it is useful to consider how adoption of a safety and health program standard 
is expected to prevent injuries and illnesses. OSHA never explicitly articulated the process by 
which it envisioned this occurring, but it is reasonable to infer that the objective was to pro-
duce changes in the workplace that would lead to the elimination of hazards and the substitu-
tion of safer behavior for less safe behavior. Both outcomes can result from changes in processes 
that lower risk, and a mandatory standard increases awareness of the elements of a good safety 
and health program.

Increasing awareness of the elements of a good safety and health program is an important 
first step toward preventing injuries, but to understand the extent to which a mandatory stan-
dard would ultimately reduce injuries, we would ideally answer a series of questions:

To what extent does having a mandatory standard increase the utilization of the ele-1. 
ments in a safety and health program?
Does stricter enforcement increase utilization?2. 
Does more extensive informational outreach increase utilization?3. 
To what extent does utilization prevent workplace injuries?4. 

Unfortunately, the ability to answer those questions now, as in 1998, is limited by the 
paucity of well-designed evaluations and useful data. Our evaluation therefore examines the 
combined effect of these steps and addresses the overarching question of whether mandatory 
safety and health programs prevent injuries and illnesses.

Given OSHA’s stated enforcement policy, one issue that looms over this discussion is 
whether safety and health programs that firms would establish under this policy would be just 
“paper programs,” undertaken for compliance but not backed by any real managerial com-
mitment. Our ability to directly measure this commitment is very limited, but we can try to 
determine whether other mandatory programs have shown signs of success. In the remainder 
of this chapter, we examine the studies and data that have been adduced as evidence regarding 
the effectiveness of safety and health programs in preventing injuries and illnesses.
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What Is the Evidence?

There are several types of evidence that have been used in the debate about the effectiveness of 
safety and health programs. These include

case reports from individual firms that workplaces that have introduced safety and health 
programs experienced large drops in injuries
reports that, of the firms recognized as having the lowest injury rates (e.g., those in OSHA’s 
VPP), almost all have safety and health programs
comparisons of injury rates within a state—between firms in voluntary programs and 
firms that are not and between firms subject to a mandatory program and those that are 
not
comparisons of changes in injury rates in states with and without mandatory safety and 
health programs.

We address each of these types of evidence in turn.

Case Reports from Individual Firms

In his 1999 testimony, Charles Jeffress, OSHA’s director, presented some examples and testi-
monials from individual firms that have adopted safety and health programs voluntarily and 
reported that their injury rates have decreased (House Committee on Small Business, 1999). 
Such evidence is not very germane to predicting the likely effectiveness of a mandatory pro-
gram covering all or most firms. There are several possible biases:

The firm may have adopted it after a bad year, in which case the apparent improvement 
may reflect no more than the increased probability that the injury rate in the following 
years would be closer to its long-term average (i.e., “regression-to-the-mean” bias).
Firms that choose to voluntarily adopt safety and health programs may possess above-
average “management commitment,” which has been shown to be important and cannot 
be assumed in a mandatory program (i.e., sample-selection bias).
People are more likely to report and publish what they perceive to be successes. Unsuc-
cessful efforts are less likely to be reported (i.e., publication bias).

The Experience of Recognized High-Performing Facilities

As mentioned previously, OSHA has programs to recognize firms that have shown high levels 
of safety performance. The VPP initiative, established in 1982 and now recognizing about 
1,400 facilities, is the most demanding in terms of both low injury rates and a demonstrated 
commitment to a strong safety and health program. A similar but less demanding program, 
the Safety and Health Achievement Recognition Program (SHARP), grew out of OSHA’s 
Consultation Project and provides services to firms (except large ones) that request advice on 
compliance. Charles Jeffress testified in 1999 that experience with these programs shows that 
the high-achieving firms relied on safety and health programs to achieve those results (House 
Committee on Small Business, 1999).

It may be true that safety and health programs did help those firms achieve reduc-
tions in injuries and illnesses; however, the relevance of that issue to the likely effectiveness 
of a mandatory safety and health program requirement is uncertain. The chief reason is the  
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sample-selection bias, noted earlier. The improvements for the committed facilities that volun-
teer for SHARP and, especially, VPP will be greater than those experienced under a manda-
tory program. The key question is whether a reluctant firm, or one with limited resources, can 
be pushed to carry out a program with enough vigor to make a difference. In addition, there 
are questions about whether the firms with a strong stake in a good safety reputation take steps 
to suppress reportable incidents. In these programs, OSHA has required significant employee 
involvement, which may prevent such practices. No studies have looked closely at this issue, as 
far as we are aware. 

Comparing Participants and Nonparticipants in State Programs

In its analysis (OSHA 1998c), OSHA first identified “studies or data relevant to the effective-
ness of safety and health programs” in California, Colorado, Maine, Massachusetts, Michigan, 
North Dakota, Oregon, and Texas. OSHA acknowledged that the data from the states varied 
greatly and did not always directly address the likely impact of a standard such as the one 
OSHA was considering. Indeed, the California and Michigan studies discussed injury preven-
tion but had no specific focus on or insights about safety and health programs.

The Maine Top 200 Program had required larger firms that wanted to escape regular 
inspections to adopt key features of a safety and health program. The Maine program won 
awards for its innovative approach, but the two studies on the program’s impact on injuries 
do not allow firm conclusions to be drawn about its effectiveness (see Mendeloff, 1995, and 
Stanley, 2000).

In 1982, Oregon had required that establishments with relatively high injury rates create a 
safety and health program. However, this initiative was, according to OSHA, “seen as ineffec-
tive due to a variety of reasons including uneven enforcement,” which in 1991 led to a require-
ment for joint labor-management safety committees. The committees must carry out activities 
similar to those required by OSHA’s draft safety and health program. A team at the University 
of Oregon produced an unpublished evaluation (Hecker, Gwartney, and Barlow, 1995), which 
reported that the “Oregon’s safety committee regulations seem to have had some fairly strong 
effects on OR-OSHA enforcement outcomes. . . . Whether and how these enforcement out-
comes are linked to injury rates in Oregon is not established.” 

The Texas Extra-Hazardous Employer Program, which began in 1991, targeted firms 
whose injury frequency rates were substantially higher than those of other firms in their indus-
tries. This program required participants to institute safety and health programs that resembled 
those in OSHA’s draft proposal. OSHA presented data on the changes in injury rates among 
participants relative to changes among all Texas employers. Firms that completed the program 
had reductions of 49 to 77 percent between the 12 months prior to entry and 12 months after 
entry. One major problem with this analysis was that the changes among participants were 
provided only for firms that completed the program. The data show that, for each year from 
1992 through 1994, fewer than 30 percent of the firms identified for participation in the pro-
gram actually completed it. In 1995, the percentage rose to just over 40 percent.1

1 A second potential problem is regression-to-the-mean bias due to choosing firms on the basis of their high rates in the 
previous year. If firms join a program at least in part because their injury rate jumped to an unusually high level, we would 
expect that, in the next year, the rate would decline regardless of any interventions, simply because there is a random ele-
ment in the occurrence of injuries.
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In evaluating programs, a frequent question is whether to look only at the firms that com-
plete the program or at all that were supposed to complete the program. Looking only at the 
former can determine whether those that stuck it out did, in fact, show an improvement. But 
then we face the problem of a self-selected, voluntary group, which may not be representative 
of all intended participants. If we want to know the effect of the program on all of those who 
were initially required to participate, it is appropriate to include all the dropouts and see what 
happened to injuries for the entire group. Even then, however, evaluators face the problem of 
comparing the changes for that group with those of a comparable set of nonparticipants. Thus, 
comparing the changes in the group to changes among all Texas employers would probably not 
be appropriate. Instead, the evaluation should try to find a similar group of “extra-hazardous” 
employers that were not involved with this program. That may not be feasible in Texas if the 
policy included all extra-hazardous firms.

Colorado, Massachusetts, and North Dakota all had voluntary safety and health pro-
grams that were linked to discounts on firms’ workers’ compensation premiums. The data 
reported by OSHA did indicate that the voluntary participants experienced greater decreases 
in injury rates than nonparticipants. As already noted, however, voluntary programs are noto-
riously difficult to evaluate, because firms that choose to join probably differ from those that 
do not. In both Colorado and Massachusetts, the participants had unusually high injury rates 
when they entered the program. Although there are methods to try to control for observable 
differences that can affect participation, unobserved differences (for example, in management 
motivation) remain a significant obstacle to isolating the effect of participation. As a result, the 
findings from these programs are probably of limited relevance for assessing the likely impact 
of a mandatory standard.

None of these state studies provides much evidence for the effectiveness of mandatory 
safety and health programs. Of the eight studies examined by OSHA, two did not address safety 
and health programs (California and Michigan), one was inconclusive (Maine), four likely suf-
fered from sample-selection bias (Texas, Colorado, Massachusetts, and North Dakota), and 
the evaluations of the Oregon program did not claim to demonstrate reduced injury rates.

Injury Rate Changes in States That Have Adopted Safety and Health Program Requirements

A number of studies of varying degrees of sophistication have looked at the injury rates of states 
with and without safety and health programs and tried to make inferences about the effective-
ness of the programs. In this section, we consider three analyses of these comparisons:2 OSHA’s 
analysis prepared in 1998 as part of the regulatory impact analysis (OSHA, 1998c), an analysis 
by Conway and Svenson (1998), and a study by Smitha, Kirk, et al. (2001).3 Table 3.1 compares 
some central features of these studies.

It is interesting that the studies disagreed about which states should be considered to have 
safety programs. However, the most important point is that the studies differ in what they 
were testing. Conway and Svenson (1998) tried to explain injury rate changes from 1994 to 
1996. They found that the rates in states with mandatory health and safety programs, whether 
under state OSHA or workers’ compensation programs, did not decline more during those two 

2 In addition, we consider the critique of OSHA’s analysis commissioned by the U.S. Small Business Administration and 
carried out by Policy Planning and Evaluation, Inc. (PPE, 1999).
3 Smitha, Oestenstad, and Brown published a more descriptive study about the same issue in Professional Safety (see 
Smitha, Oestenstad, and Brown, 2001).
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Table 3.1
Features of Three Studies on the Impact of State Safety and Health Program Standards

Study Parameter

Study

Smitha, Kirk, et al. (2001) Conway and Svenson (1998) OSHA (1998c)

State and year 
standard adopted

Safety and 
health program 
requirement

AK (1985–1995) 
CA (1991) 
HI (1984) 
LA (1983) 
MN (1991)

MT (1993) 
NE (1994) 
NV (1994) 
NH (1994) 
WA (1973)

AK 
CA 
FL 
HI 
MI

MN 
NV 
NC 
OR 
WA

AKa 
CAa 
FL 
HIa

LA 
MN (1995) 
OR 
WAa

Safety 
committee 
requirement

CT (1995) 
FL (1993) 
OR (1991) 
MN (1995) 
MT (1993)

NE (1994) 
NV (1994) 
NH (1994) 
WA (1973?)

Sector Manufacturing All All but construction, 
agriculture, and mining

Rate Lost workday Lost workday and total 
recordableb

Total recordableb

Sample years 1992–1997 1994–1996 3–5 years after adoption  
of state health program

Comparison group States without state health 
program laws

States without mandatory 
state health programs

U.S. rate

Controls Many None None

Conclusions States with state health 
programs had lower rates

Rates in states with state 
health programs did 
not decline relative to 
comparison group

Rates in states with state 
health programs for 5 yrs or 
moreb declined 18% relative 
to U.S. rate

a The states that had state health programs for at least five years at the time of the study were Alaska, 
California, Hawaii, and Washington.
b Total recordable rate is the total number of injuries and illnesses per 100 full-time-equivalent workers  
(BLS, 2007).

years than the rates in states without such requirements. Of the three studies, Conway and 
Svenson (1998) is probably the least relevant to predictions about the impact of a new federal 
standard. Of the eight states identified by OSHA as having mandatory safety and health pro-
grams, only three had begun in the 1990s. Therefore, although not irrelevant for those three, 
the changes from 1994 to 1996 can provide only an incomplete picture of the impact of safety 
and health programs.

OSHA (1998c) tried to estimate the changes in total recordable injury rates that occurred 
in the three- to five-year period following the introduction of a safety and health program. In 
concept, the OSHA study’s test is probably the most appropriate for an evaluation. If safety 
and health programs are effective, we probably should expect to see an effect emerge over the 
first three to five years after the program begins.

Smitha, Kirk, et al. (2001) tried to estimate the average effect of having a safety and 
health program (and other requirements) on the level of injury rates in manufacturing from 
1992 through 1997. The study concluded that the presence of safety and health program laws 
was associated with reduced lost-workday rates (as were laws requiring safety committees and 
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laws requiring loss-control activities by insurers). Given that many factors may affect injury 
rates, testing the assumption that safety and health programs are important depends on being 
able to control for these other effects. The Smitha, Kirk, et al. (2001) study, alone among the 
three, does try to do that.

In the following sections, we focus on the OSHA (1998c) and Smitha, Kirk, et al. (2001) 
studies.

The OSHA Analysis of State Program Effectiveness. In a draft of its effectiveness analysis 
(OSHA, 1998c), OSHA stated, 

To determine the impact of OSHA’s proposed program on injury and illness incidence 
rates, this analysis compares the changes in these rates for eight pre-selected states to those 
in the US as a whole. As the eight states under review have already implemented safety and 
health programs similar to that proposed by OSHA, the results of this analysis may shed 
some insight into the possible impact of the proposed standard. 

The eight states that OSHA included were Alaska, California, Florida, Hawaii, Louisiana, 
Minnesota, Oregon, and Washington. OSHA also stated that it was excluding other states 
with safety and health programs because their programs did not cover all or almost all of the 
workers in the state.

One point to note is that all of the eight but Florida and Louisiana are state-plan states, 
in which enforcement is carried out by state OSHA programs, not federal OSHA. The signifi-
cance of that fact is that the OSHA programs in those six states can directly enforce the state’s 
safety and health program requirements as part of their regular enforcement activities. In Flor-
ida and Louisiana, in contrast, the safety and health program requirement is not enforced by 
federal OSHA because it is not a federal standard. In those two states, if there is to be enforce-
ment of the safety and health program requirement, it has to be carried out by other authori-
ties, perhaps the state labor department or the workers’ compensation agency.4

OSHA made several choices in its design for evaluating these programs. First, it chose to 
use the total recordable injury and illness rate as the measure of impact. OSHA did not specify 
why it chose this measure rather than the equally plausible lost-workday rate, which includes 
only cases with either lost workdays or restricted work activity.

Second, OSHA’s measure of impact was the change in that rate from the year after adop-
tion of the safety and health program until two to four years later, compared to the change in 
the overall U.S. rate for those years. Using these multiyear averages might obscure the impact 
of the program if it tends to become more effective over time, but the cumulative reduction 
may be more indicative of the effect of the program.5 Also, it would have been better to com-
pare the rates of the states with safety and health programs to the states without the programs 
(rather than to the entire United States); the practice used could impart a downward bias to the 
estimate of impact if states with safety and health programs did indeed do better.

4 In fact, Conway and Svenson note in their article that Florida had “limited State enforcement” of its safety and health 
program requirement (Conway and Svenson, 1998, Table 4, note 19). In that case, Florida should not be used to predict the 
effects of stronger enforcement.
5 For example, suppose that, using the year after the program was established as the baseline, we see a 1-percent reduction 
in the second year, a 2-percent reduction in the third year, a 3-percent reduction in the fourth year, and a 4-percent reduc-
tion in the fifth year. The average reduction, compared to the baseline year, would be 2.5 percent (10 percent divided by 
four years).
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Third, OSHA chose to analyze the changes for each industry sector separately, which is a 
reasonable way to get more insights.6 However, it did not present the results for each state sepa-
rately. That could be a potentially serious shortcoming, because we would not know whether 
the results for the group of states were really driven by only one or two of them. 

OSHA found that safety and health programs had been in operation long enough to pro-
vide five years of “post-” data in only four of the eight states (Alaska, California, Hawaii, and  
Washington), so it made comparisons for all eight states for a three-year follow-up period  
and used a five-year follow-up period for the other four. In Table 3.2, we present rate changes 
for seven of the states, adding data for more recent years to include the same number of follow-
up years for all. We excluded Florida because of its limited enforcement of its safety and health 
program.

For four of the seven states that OSHA had identified as having programs that cov-
ered almost all workers, the decreases following adoption exceeded the U.S. drop by a sizable 
margin. However, the rate changes in Oregon and Alaska showed almost no difference from 
the change in the national rates, and the rate in Minnesota dropped much less. Across the 
seven states, on average, the state rates dropped by 5 percent more over the five-year period 
than did the U.S. rate. OSHA had reported an average 18-percent drop for the four states it 
had selected (OSHA, 1998c). A very large limitation of this analysis, as OSHA acknowledged, 
is that it fails to consider other factors that may have influenced changes in rates.

Table 3.2
Changes in State Total Recordable Rates for Private Industry Five Years After Adoption of 
Mandatory Safety and Health Program Requirements

Characteristic

States Identified by OSHA
States Identified 

by Others

CA HI MN OR AK LA WA NE NC

Year state health program 
adopted

1991 1982 1991 1991 1985 1983 1973 1993 1993

Total recordable rate in next 
year

9.3 10.6 8.6 9.1 10.2 7.9 12.3a 10.2 7.5

Total recordable rate 4 years 
later

6.6 9.8 8.3 7.8 11.1 7.4 10.5 8.5 6.1

% change –29 –8 –3 –14 9 –6 –14 –17 –13

% change in U.S. rate for 
same period

–17 9 –17 –17 11 8 –5 –20 –20

NOTE: Total recordable rate is total number of injuries and illnesses per 100 full-time-equivalent workers. The 
total recordable injury and illness rates for states and the United States are reported by the Bureau of Labor 
Statistics annual Survey of Occupational Injuries and Illnesses (BLS, 2007). As an example of the injury rate change 
calculations, for California, the table compares the rate in 1992 with the rate in 1996.

a State-level injury rate data were not available prior to 1976. Therefore, the rate of 12.3 in Washington is the 
rate for 1976, not 1974, and 10.5 is the rate for 1980.

6 It also reasonably excluded agriculture, mining, and construction, which are frequently excluded or treated differently 
by safety and health programs.



14    Mandatory Workplace Safety and Health Programs

In its report, the SBAR Panel raised the question of how safety and health programs 
could be effective if states with them had higher injury rates than states without them. The 
panel observed that

OSHA bases its benefits analysis in part on its estimates of the success of State programs 
that contain requirements similar to those in the proposed rule in reducing the incidence of  
job-related illness and injuries. The Panel recommends that OSHA include more details 
of this analysis to justify this preliminary conclusion in the face of other evidence that 
seems contradictory. For example, Washington state has enforced comprehensive health 
and safety regulations for two decades, but over the past decade, the rate of injuries and 
illnesses reported in that state remains between 20 and 40 percent higher than the nation- 
al average. Similarly, over the past decade, Minnesota’s incidence rates fell below the national 
average, but in the two years after implementation of the state’s health and safety regula-
tions, the state’s rates have exceeded the national average. The Panel also notes that illness 
and injury incidence rates vary from year to year and that a similar pattern of year-to-year 
variations arises in states with health and safety programs and in states without them. The 
Panel recommends that OSHA more clearly display the basis for its preliminary conclu-
sions that state health and safety programs are effective in reducing job-related injuries and 
illnesses. (SBAR Panel, 1998) 

The answer to this question is that states differ in more than whether they have a safety 
and health program. One example is the workers’ compensation waiting period. Several studies 
have shown that the number of injuries reported to the Bureau of Labor Statistics is higher in 
states with shorter waiting periods before lost wages are compensated and with lower levels of 
benefits. Our own review suggests that, on average, states with a three-day waiting period have 
reported lost-workday rates that are about 15- to 20-percent higher than the rates reported in 
states with a seven-day waiting period. Six of the eight states that OSHA identified as having 
extensive and long-running safety programs, including Washington, had three-day waiting 
periods. This indicates that caution should be used when comparing absolute injury and illness 
rates among different states.

Close observers of changes in workers’ compensation laws have pointed to many changes 
(beyond waiting periods and maximum benefit levels) that may affect the probability that 
workers will file claims. For example, many states have limited coverage when the injury was 
an aggravation of a preexisting condition; others now require more “objective” medical evi-
dence, especially for musculoskeletal injuries; and restrictions have grown on compensation for 
psychological injuries (Burton, 2008). Thomason and Burton (2001) estimated that changes in 
Oregon statutes from 1987 to 1995 had reduced the number of claims by between 12 percent 
and 28 percent by 1996.

We have not taken into account the possible impact of differences in “reporting culture.” 
It seems likely that some states inculcated stronger traditions of reporting than other states 
did. The fact that surveys find that large numbers of workers report that they had work inju-
ries that they did not report to workers’ compensation agencies suggests that there is consider-
able room for fluctuations in response to reporting incentives. Louisiana, which is notorious 
for poverty, obesity, and corruption, has the lowest reported lost-workday injury rate. In fact, 
when we look at fatality rates in construction, there is evidence that the correlation between 
the lost-workday rates and fatality rates across states is actually negative. Washington, which 
has one of the highest injury rates, appears to have the lowest fatality rate. Thus, there may be 
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a positive relationship between poor safety programs and poor reporting of nonfatal injuries 
and illnesses. All these factors need to be considered when examining studies such as that of 
Smitha, Kirk, et al. (2001).

Smitha, Kirk, et al. (2001) Study of Workplace Safety Laws and Occupational Injury 
Rates. Smitha, Kirk, et al. (2001) make a serious effort to control for a number of other fac-
tors that affect the level of lost-workday injuries in manufacturing. Like other studies, it uses 
the Bureau of Labor Statistics Survey of Occupational Injuries and Illnesses (BLS, 2007) for 
its measure of injury rates. Unlike the others, it does not focus primarily on rate changes over 
time. Rather, Smitha, Kirk, et al. attempt to account for the relative contribution of several 
potential influences on the level of injury rates. By focusing on the level of the injury rate, it 
implicitly assumes that the effects of these potential influences, including a safety and health 
program, are long-term.

The study controls for the following factors:

Standard Industrial Classification (SIC) (industry composition)
year effects from 1992 through 1997
the annual number of OSHA inspections per 1,000 manufacturing workers
the size of OSHA fines per manufacturing worker
the number of OSHA consultation program visits per 1,000 manufacturing workers
average firm size in industry in 1992
whether the state had a state plan to run enforcement
the workers’ compensation maximum payment
the workers’ compensation waiting period
the percentage of high-school graduates
state unemployment rate
percentage of manufacturing workforce that was unionized
a series of variables for the percentage of workers in different age groups.

The sample consisted of data from 21 industries and 42 states over about four years, for 
a total of 3,286 observations. (Many states did not have Bureau of Labor Statistics data for all 
two-digit SICs for all the years.) For each state, the authors tried to determine the following:

the percentage of the workforce affected by requirements for mandatory implementation 
of employer health and safety programs
the percentage of the workforce affected by mandatory safety committee requirements
whether the state had provisions requiring that workers’ compensation insurers provide 
loss-control services
whether the state had laws that called for targeting high-hazard employers.

The analysis included all four of these variables together; thus, it tried to estimate the 
effect of each requirement, holding the others constant. In Table 3.1, we showed which states 
were counted under each of the first two requirements. Of the 10 states listed as having safety 
and health program requirements, and of the nine states listed as having safety committee 
requirements, six are on both lists, and five of those show adoption of both in the same year. 
As a result, the coefficient generated for the safety and health program variable will be heavily 
determined by the four states that do not also have safety committee requirements. These are 
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Alaska, California, Hawaii, and Louisiana. As noted, three of the four had the largest changes 
in rates following the establishment of the safety program requirements. 

Smitha, Kirk, et al., found that both safety committee requirements and safety pro-
gram requirements were associated with reductions in lost-workday injuries in manufacturing 
during this period, i.e., the coefficients were statistically significant.7 The authors also found, 
as expected, that longer workers’ compensation waiting periods were strongly associated with 
lower reported injury rates. However, they also found, contrary to expectations, that higher 
maximum benefits under workers’ compensation were also very strongly associated with lower 
reported injury rates. Because other studies have found the opposite (e.g., Ohsfeldt and Mor-
risey, 1997), this finding raises questions about the appropriateness of the model used in the 
study.

These points—the heavy reliance on only a few states and the unexpected finding for 
workers’ compensation benefits—suggest that some caution is needed before accepting the 
claim that these findings show that safety and health programs do cause a drop in lost-workday 
injury rates in manufacturing.

Conclusions About Evidence on the Effects of Safety and Health Programs 
on Injuries

Even with the benefit of additional years, it is difficult to arrive at a clear conclusion about 
whether safety and health programs have reduced injury and illness rates. It seems very likely 
that, in workplaces that adopt the safety program and actively implement it, some injury reduc-
tion is likely to occur over the subsequent few years. But we do not know how many work-
places are likely to fit this description or how large the gains there would be.

In light of the failure to find unambiguous and consistent effects among states that have 
adopted safety and health programs, it seems plausible that any reduction in injury rates in 
workplaces that do not currently have programs is likely to fall well below OSHA’s lower-
bound estimate of 20 percent.8 If the standard affects a smaller percentage of employees in a 
state, the overall impact on the state rate will be correspondingly smaller.

At the end of this report, we return to the issue of whether new research might be able 
to provide better answers concerning the effects of safety and health programs. Another per-
spective can come from asking a different question: How large would the effects of safety and 
health programs on reducing injuries have to be for them to be worthwhile? Insights on this 
topic depend on an assessment of values attached to the preventive effects and to the costs of 
achieving them. We now turn to that topic.

7 Depending on the model used, the estimated effect of safety programs ranged from 4 percent to 12 percent, and the 
estimated effect for safety committee requirements ranged from 8 percent to 13 percent.
8 Despite presenting evidence that implementing safety and health programs leads to an 18-percent average state decrease 
in injury rates relative to the national average (see Table 3.1), OSHA assumed in its initial regulatory analysis that a new 
federal standard would have an effectiveness of between 20 percent and 40 percent (OSHA, 1998b, 1998d). Note that the 
18-percent value came from OSHA’s estimate of the actual effect of implemented programs and thus reflects both program 
effects and the degree of compliance. OSHA’s regulatory analyses are supposed to estimate both costs and effects under the 
assumption of full compliance, which will lead to a higher-than-observed effectiveness.
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CHAPTER FOUR

Benefits and Costs of the Proposed Safety and Health Program 
Rule

A central element of OSHA’s draft regulatory analysis is a benefit-cost analysis that compares 
the cost of implementing and operating a federal safety and health program standard to the 
cost savings, or benefit, resulting from the reduction in injuries and illnesses anticipated as a 
result of the standard. In this chapter, we use data presented in OSHA’s analysis, along with 
some alternative values, to compare the expected benefits and costs of the proposed standard. 
In addition to illustrating the relationship among effectiveness, cost, and benefit, this chapter 
highlights areas that might warrant reexamination or further analysis. It is important to note 
that OSHA’s economic analysis was ongoing at the time the rulemaking effort was abandoned, 
and the available data were preliminary (see OSHA, 1998d).

First, we present what is known about the industry baseline and how more detailed esti-
mates could be derived. Next, we present OSHA’s estimates of the costs to employers of imple-
menting and operating a safety and health program. Then, we present two approaches for 
valuing the benefits of safety and health programs in terms of reduced injuries and illnesses. 
To estimate the total benefit, we assess the injuries expected to be prevented under a new stan-
dard. Finally, we present a break-even analysis to determine how effective a safety and health 
program standard would need to be for its benefit to equal its cost.

Industry Baseline

Many states currently have some type of mandatory safety and health program, and many 
employers have implemented voluntary programs (OSHA, 1998b, 1998d). This means that 
many workers already participate in a safety and health program and therefore would incur no 
cost and see no benefit from a new federal standard. As noted previously, OSHA estimated in 
1998 that 23 percent of establishments had compliant programs (PPE, 1999). It also indicated 
that the total number of affected establishments is 5.9 million. Based on this total, the 23- 
percent industry baseline equals 1.4 million establishments. For the purposes of regulatory 
benefit-cost analysis, OSHA assumed that all employers that did not already have programs 
would come into full compliance with the proposed standard when it became active (OSHA, 
1998d). Thus, the costs and benefits of a new standard would apply to the 4.5 million estab-
lishments not included in this baseline. In reality, not all employers will comply, so the costs 
and benefits presented here overestimate the actual values that would result from the proposed 
standard.

OSHA also estimated that 51 percent of all employees covered by the proposed rule 
worked in establishments that had compliant programs (PPE, 1999). Effectiveness and ben-
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efits were estimated in terms of worker injury and illness cases, so the proposed rule would 
apply to the number of injury and illness cases sustained by workers in establishments without 
compliant programs. OSHA did not explicitly state its estimate of the total number of cases in 
its initial regulatory and preliminary economic analyses. However, it did present anticipated 
reductions in the numbers of cases expected for different levels of effectiveness. Based on these 
results, we calculated that OSHA used a total of 2.9 million to 3.2 million lost-workday inju-
ries and 2,100 to 2,300 fatalities. The number of lost-workday injuries is consistent with the 
annual number of lost-workday cases from 1994 to 1998 (2.8 million to 3 million; BLS, 2007). 
Using 3 million lost-workday cases, a baseline of 51 percent is 1.5 million cases, and a new 
standard would apply to the 1.5 million cases not included in this baseline.

Note that the total number of fatalities that OSHA used is much smaller than the annual 
number of occupational fatalities in the same period (5,000 to 5,600; BLS, undated). Trans-
portation incidents and assaults and violent acts accounted for 60 percent of occupational 
fatalities in 1998 (BLS, undated); excluding these cases reduces the total to 2,000 to 2,240, 
which is about the same as OSHA’s estimate. Thus, we infer that OSHA excluded fatalities 
from transportation incidents and assaults and violent acts from the total affected population 
in its analysis. Excluding these fatalities is probably warranted, as safety and health programs 
are not likely to have a substantial impact on these hazards.

Cost

In its preliminary economic analysis, OSHA estimated the costs of implementing and main-
taining the proposed standard (OSHA, 1998d). Cost estimates were broken into several sepa-
rate elements, and costs for each element were estimated based on a number of inputs, including 
time requirements, labor costs, turnover rates, current injury and illness rates, current industry 
baseline rates of compliance, and number of hazards that would be identified and need to be 
controlled. Costs were calculated separately at the three-digit SIC code (~300 industries) and 
for each of seven establishment size classes. These separate cost estimates were aggregated to 
generate a national total. OSHA indicated that the costs take into account the industry base-
line and thus represent the incremental cost of a new standard (OSHA, 1998d). The individual 
cost elements and total annualized costs for the first 10 years of the program are shown in  
Table 4.1.

The average annual cost per establishment is the total cost divided by the 4.5 million 
establishments not in the industry baseline, or $1,100 to $1,500. About $500 of this is for the 
basic program elements (i.e., net of hazard-control costs). For the workplaces affected by a new 
standard, the figures will be smaller still because the firms with existing voluntary programs 
are disproportionately large ones. The average employer cost for hourly compensation in 1996, 
the year for which these figures were calculated, was just over $18. So $500 would cover about 
28 hours per year. Some small-business representatives claimed that the costs would be 10  
to 20 times larger than OSHA’s estimates (SBAR Panel, 1998). The SBAR Panel concurred 
that the OSHA estimates were low, and made several recommendations for improving the 
accuracy and transparency of the cost estimates.1

1 The SBAR Panel recommended more clearly stating assumptions, providing more information on the time frame over 
which costs and benefits would be incurred, distinguishing initial cost layouts from recurring costs, and seeking input from 
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Table 4.1
OSHA’s Estimate of the Costs of the Proposed Safety and Health 
Program Standard

Cost Element
Annual Cost 
($ millions)

Management leadership (training individuals involved in the 
program and their program-related responsibilities)

357

Employee involvement 45

Hazard identification and assessment 379

Employee information and training 1,012

Program evaluation and program updates 422

Multi-employer worksites 111

Basic program subtotal 2,326

Hazard controla 2,563–4,378

Total 4,889–6,704

SOURCE: OSHA (1998d).

a OSHA’s hazard-control cost estimates vary with program effectiveness; the cost 
range shown is for 20- to 40-percent effectiveness.

The most costly element in Table 4.1 is controlling or eliminating hazards identified 
through the safety and health program. OSHA assumed that greater effectiveness of a safety 
and health program would be achieved (at least in part) by greater reductions in hazards, 
which would, in turn, require higher costs. As a result, OSHA’s hazard-control cost estimates 
increase as effectiveness increases. OSHA indicates that a 20-percent reduction in injuries from 
the baseline would require annualized hazard-control costs of almost $2.6 billion. Then, an 
additional 20-percent reduction (a 40-percent reduction from the baseline) would add another  
$1.8 billion in annualized costs (for a total annualized hazard-control cost of almost $4.4 bil-
lion). This is a surprising result because we generally assume that the marginal costs of preven-
tion increase as we prevent more and more injuries. In other words, the costs of achieving a 
reduction from 20 percent to 40 percent would be considerably larger than the cost required 
for the first 20-percent reduction. In contrast, OSHA’s figures imply that the costs would be 
almost 30 percent lower.

Effectiveness

The studies summarized in Table 3.1 in Chapter Three show that the effectiveness of manda-
tory safety and health programs has been estimated in terms of the reduction in lost-workday 
injuries and total recordable injury and illness cases. Given the general nature of safety and 
health programs, they are expected to reduce most types of injuries and illnesses to an equal 
extent. Thus, either metric is probably valid. Safety and health programs are also expected to 

individual firms on the reasonableness of assumptions and estimates. The panel also recommended that OSHA more clearly 
include hazard-control costs as part of the full effects of the standard (SBAR Panel, 1998).
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affect levels of fatal injuries, though no studies have examined this. As noted earlier, in its regu-
latory analysis, OSHA assumed that safety and health programs do not affect fatalities caused 
by transportation incidents or assaults and violent acts.

For the purposes of a benefit-cost analysis, the method used to estimate benefits must 
account for both the inherent effectiveness of a mandatory standard and employer compliance 
with the standard. Because not all employers will come into full compliance, the overall effec-
tiveness will be lower than the inherent effectiveness. It might be possible to anticipate com-
pliance with a federal standard based on inspection and violation data from mandatory state 
programs. However, we are not aware of any studies that have attempted this.

Given the great uncertainty about both anticipated compliance rates and the average 
effectiveness for firms that do comply (see Chapter Three), we did not attempt to estimate an 
effectiveness value. Rather, we have conducted a break-even analysis, discussed in the remain-
der of this chapter, to determine how effective the standard would need to be for its benefits 
to equal its costs.

Monetizing Benefits

OMB’s and most economists’ preferred approach for monetizing benefits for regulatory bene-
fit-cost analysis is to identify individuals’ willingness to pay for the anticipated change in con-
ditions (OMB, 2003; Tolley, Kenkel, and Fabian, 1994). Willingness to pay can be estimated 
from revealed preferences methods, which exploit existing markets to identify the value that 
people place on a particular good or benefit. One common approach to valuing reductions in 
risk at work is to use hedonic wage studies to estimate the pay differential for taking on more 
hazardous jobs (see, e.g., Viscusi and Aldy, 2003). This approach has been adopted by the Envi-
ronmental Protection Agency and is advocated by OMB. The literature suggests that work-
place injuries and fatalities may be valued at roughly $70,000 and $6 million, respectively; 
however, these figures reflect a wide range of estimates.

As an alternative to the willingness-to-pay method, benefits that are realized in the form 
of improved safety and health are sometimes monetized using an approach known as the 
cost-of-illness or human-capital method (see, e.g., Blincoe et al., 2002). This method focuses 
primarily on medical costs and lost productivity resulting from injuries and illnesses and does 
not account for the reduction in quality of life that willingness-to-pay approaches attempt to 
capture. Willingness-to-pay estimates for reductions in risk (which include a quality-of-life 
component) have been shown to be far higher than medical or lost-productivity costs (see, 
e.g., Tolley, Kenkel, and Fabian, 1994); thus, cost-of-injury estimates are considered to greatly 
underestimate the value of avoided injuries and illnesses.

At the time of the 1998 rulemaking process, OSHA had a policy of not placing a mon-
etary value on human life or on the pain and suffering experienced by injured or sick workers 
(OSHA, 1998d). Consistent with this policy, OSHA used a cost-of-illness approach to value 
the benefits of the proposed safety and health program rule (OSHA, 1998b, 1998d). OSHA’s 
approach captured the injured worker’s lost productivity, medical expenses, legal expenses, cost 
of administration of workers’ compensation insurance, and indirect costs to employers (those 
unrelated to workers’ compensation insurance). The resulting benefit of $12,700 per injury was 
applied to each avoided lost-workday injury (OSHA, 1998d).
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In its regulatory analyses, OSHA now uses willingness-to-pay measures for both fatal and 
nonfatal outcomes.2 By using a willingness-to-pay approach, the benefit calculated for a given 
level of effectiveness will be considerably higher than the value at which OSHA arrived using 
the cost-of-illness approach. We illustrate this point with an example later in this report.

Comparison of Benefit and Cost Estimates

In this section, we examine the relationship among effectiveness, benefits, and costs to explore 
the benefit-cost trade-offs of the proposed standard under different conditions. Specifically, we 
ask how effective at reducing injuries and illnesses a safety and health program standard would 
need to be for its benefit to equal its cost. This is known as a break-even or threshold analysis 
and is useful in situations in which benefits or costs are difficult to quantify or effectiveness is 
uncertain (OMB, 2003).

In general, the benefits of a proposed rule increase with the rule’s effectiveness, while 
costs are nominally fixed. In the case of OSHA’s proposed safety and health program standard, 
OSHA assumes that one cost component, the hazard-control cost, also increases with effec-
tiveness. However, the remaining program cost elements are independent of effectiveness, so 
the net benefit still increases with effectiveness. The break-even point is found by adjusting the 
effectiveness until the net benefit equals zero.

We estimate the break-even effectiveness two ways, using different data and assumptions. 
In the first, we use OSHA’s cost estimates and cost-of-illness benefit values to compare results 
from 1998. In the second, we use a willingness-to-pay benefit valuation approach and update 
the parameters to account for changes since 1998.

Cost-of-Illness Approach

Our cost-of-illness calculation uses data presented by OSHA in 1998 to estimate the break-
even effectiveness for costs, benefits, and injury rates that existed in 1996. Parameter values 
and results are shown in Table 4.2. The basic program cost was taken from OSHA’s baseline-
adjusted cost estimates (see Table 4.1). For our analysis, we needed to estimate how much 
hazard-control costs increase for each extra percent of injuries that are prevented. As noted, we 
found OSHA’s estimated relationship between hazard-control costs and effectiveness implau-
sible because it implied that the marginal cost of preventing injuries declined as more and more 
injuries were prevented. We adopted a somewhat more plausible assumption that the marginal 
costs were constant.

Based on OSHA’s estimate of the hazard-control costs to get to a 20-percent reduction 
($2.56 billion), the cost per percent redution would be $128 million. If we took the cost to go 
all the way from doing nothing to a 40-percent reduction ($4.38 billion), the cost per percent 
reduction would be $110 million. Here, we use OSHA’s cost estimate at the intermediate effec-
tiveness value of a 30-percent reduction ($3.46 billion). This gives a cost of $115 million per 
percent reduction, or a hazard-control cost equal to $11.53 billion times effectiveness.

To estimate the benefit, we started with the total number of lost-workday injuries and 
fatalities inferred from OSHA’s preliminary economic analysis. We then used OSHA’s indus-
try worker baseline estimate of 51 percent to calculate baseline-corrected numbers of cases. 

2 Personal communication with Robert Burt, director, Office of Regulatory Analysis, OSHA.
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Table 4.2
Break-Even Effectiveness Estimates

Benefit or Cost

Benefit-Valuation Method and Relevant Year

Cost of Illness (1996) Willingness to Pay (2006)

Basic program costa,b $2.33 billion $3.30 billion

Additional (hazard-control) cost of preventing 1% 
of baseline-corrected injuries and fatalitiesb,c

$115 million $164 million

Total affected lost-workday injuriesd 3.0 million 2.1 million

Total affected fatalitiesd 2,100 2,500

Industry worker baselinee 51% 51%

Baseline-corrected lost-workday injuries 1.47 million 1.03 million

Baseline-corrected fatalities 1,030 1,230

Value of prevented lost-workday injuryf $12,700 $70,000

Value of prevented fatalityf Not considered $6 million

Value of preventing 1% of baseline-corrected 
injuries and fatalities

$187 million 
(0.01 × 1.47 million injuries  

× $12,700)

$794 million 
(0.01 × [1.03 million injuries  

× $70,000 + 1,230 deaths  
× $6 million])

Break-even effectivenessg 33% 5.2%

a Data from OSHA (1998d) (see Table 4.1 herein). 
b Willingness-to-pay values are increased by 42 percent over the cost-of-illness value to account for increased 
labor costs between 1996 and 2006 (see BLS, undated).
c The hazard-control cost is $11.53 billion times effectiveness.
d Cost-of-illness values from OSHA (1998d). Willingness-to-pay values from the Bureau of Labor Statistics (BLS, 
undated, 2007). Fatality totals exclude fatalities caused by transportation incidents and assaults and violent acts.
e Data from PPE (1999).
f Cost-of-illness values from OSHA (1998d). Willingness-to-pay values from Viscusi and Aldy (2003).
g Determined by solving for the level of effectiveness (E), where benefit equals cost. For example, for the 1996 
analysis, cost = $2.33 billion + $115 million(100E). Benefit = $187 milllion(100E). Therefore, cost equals benefit 
when 2,330 = 7,200(E), or E = 33 percent.

Avoided lost-workday injuries and fatalities were determined by applying the effectiveness esti-
mate to the baseline-corrected case numbers. To value the benefit, we used OSHA’s estimate 
of $12,700 for each avoided lost-workday injury. Consistent with OSHA’s policy at the time, 
we did not place a value on avoided fatalities. Using this valuation approach, we found that 
the effectiveness would have to be at least 33 percent for the benefits to be at least as large  
as the costs (see Table 4.2).

Willingness-to-Pay Approach

Because the cost-of-illness method does not account for the pain and suffering associated 
with injuries, we recalculated the break-even effectiveness using a willingness-to-pay valuation 
approach that attempts to incorporate pain and suffering. We also updated the costs and injury 
and fatality numbers to reflect current values (see third column in Table 4.2).

Costs, including the hazard-control cost, were updated to 2006 values by increasing 
OSHA’s cost estimates (see Table 4.1) by 42 percent to account for the increase in labor costs 
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since 1996 (BLS, undated). The total number of lost-workday injuries and fatalities in 2006 
(the most recently available) were taken from BLS (2007, 2008). Having no new information 
about the current industry worker baseline, we used the same 51 percent estimated by OSHA 
in 1998 to calculate the baseline-corrected number of cases. We used benefit values of $70,000 
per avoided lost-workday injury and $6 million per avoided fatality, which are the approximate 
midpoints of the ranges presented in a meta-analysis by Viscusi and Aldy (2003).

For a given number of avoided cases, the willingness-to-pay approach gives a benefit 
that is nearly six times greater than the benefit that OSHA estimates with the cost-of-illness 
method. This difference reflects the fact that individuals’ willingness to pay to avoid injuries 
or death is much greater than the medical and lost-productivity costs included in the cost-of- 
illness approach. Thus, even after accounting for the higher costs and decreased numbers 
of injuries and fatalities in 2006 compared to 1996, the break-even effectiveness using the  
willingness-to-pay approach is a much lower 5.2 percent.

Summary

This analysis demonstrates that the choice of benefit-valuation method has a very strong influ-
ence on the outcome of a benefit-cost comparison. Even after accounting for the higher costs 
and decreased numbers of injuries and fatalities in 2006 compared to 1996, calculating ben-
efits using a cost-of-illness method requires an effectiveness level that is more than six times 
greater than the effectiveness needed when using a willingness-to-pay method. Of course, 
OSHA’s cost estimates were preliminary in 1998 and may have been underestimated. An 
improved benefit-cost analysis would need to reexamine the cost estimates. The benefit-cost 
comparison might be further improved by considering all injury types. Both OSHA and our 
analyses used only lost-workday cases as the basis for calculating the benefits of avoided injuries 
and illnesses, even though the benefit of a safety and health program is believed to apply to 
all types of injuries. Lost-workday injuries account for roughly half of total recordable injuries 
and illnesses (BLS, 2007). A more thorough benefit analysis that also included the benefits 
of avoiding injuries that are not in the lost-workday category would increase the benefit for a 
given level of effectiveness, decreasing the break-even effectiveness.

The 1998 analyses did raise several alternatives that might reduce the cost per injury pre-
vented. One was to exempt small firms. Because of the element of fixed costs, small firms would 
tend to have higher costs per injury prevented. Critics of this exemption noted, correctly, that 
the weight of evidence indicated that small firms were more—not less—dangerous than larger 
firms (Mendeloff et al., 2006). They also noted that exemptions based on the number of employ-
ees had sometimes proved difficult to implement because the number of employees changes so 
frequently. A second strategy was to exempt firms in less hazardous industries. This approach 
has fewer implementation problems and serves to focus efforts where the risks are greater.
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CHAPTER FIVE

Recommendations for Further Analysis

Our examination of the key concerns emerging from the 1998–1999 rulemaking process has 
revealed a number of uncertainties and limitations related to the anticipated effectiveness of 
safety and health programs, the implementation and enforcement of a safety and health pro-
gram standard, and the benefit-cost trade-offs of a safety and health program standard. In this 
chapter, we present some recommendations for new analyses and other steps that would help 
address these questions and inform decisions about the merits of a safety and health program 
standard.

Effectiveness

Our examination of existing studies indicates that there is little evidence providing a clear 
indication about the effectiveness of mandatory safety and health programs. There is there-
fore a critical need for more detailed analyses related to the effectiveness of existing safety and 
health programs and related measures. Two types of analyses would help address the question 
of effectiveness.

Separate the Effect of Safety and Health Programs from Other Factors That Influence 
Injury Rates

More research focused on sorting out the relative contributions of various influences on chang-
ing injury and illness rates would help to isolate the effect of safety and health programs. 
Smitha, Kirk, et al. (2001) conducted such a study and made some valuable observations. At 
the same time, there are additional potentially important influences beyond those that they 
considered.

In particular, more research is needed to understand how changes in state workers’ com-
pensation programs could affect workers’ reporting of injuries and illnesses. This would require 
going beyond the waiting-period and maximum-benefit variables and looking at other factors 
that affect the expected benefit to the worker of reporting. This could include caps on medical 
payments, limits on the duration of temporary disability payments, and other factors.

Examine in More Depth the Experience from Existing Programs

There is a need to look in more detail at the effect of safety and health programs on injury and 
illness rates. Most existing studies have examined effectiveness at the state level by comparing 
states with and without safety and health program standards. Such studies are confounded by 
differences across states in terms of workers’ compensation laws, industry mixes, the safety and 
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health programs themselves, and other factors. Conclusions from the few studies comparing 
participants to nonparticipants within states are suspect because voluntary participants are 
presumably more motivated, introducing a sampling bias. To overcome these problems, we 
suggest that it could be useful to compare injury rates in firms with safety and health program 
violations to size- and industry-matched firms without such violations. This approach would 
identify outcome differences between firms with and without functioning safety and health 
programs without the bias inherent in comparing participants and nonparticipants in a vol-
untary system or the confounding factors that come with comparing states with and without 
program standards. Specifically, we recommend carrying out the following tests:

Examine whether establishments cited for safety and health program violations had higher 
injury rates prior to the citation than did other firms that were inspected but not cited. 
The reasoning here is that, if a safety program is effective in reducing injuries, firms with 
shortcomings in their programs should have poorer performance.
Examine whether establishments cited for safety and health program violations show 
improvement in their injury rates subsequent to the citation compared to similar estab-
lishments that did not get cited. Here, one would be looking at the period following the 
citation. One might expect that firms respond to citations by making changes, since we 
know from follow-up inspections that firms usually do abate the violation (at least in the 
short term). If compliance with a safety and health program is important for injury pre-
vention, we might expect to see improvements at these firms.
Look for associations between safety and health program violations and intermedi-
ate metrics of effectiveness, such as measures of management commitment and worker 
engagement, changes in hazard-identification rates, and changes in violation rates of other 
OSHA standards. Though more difficult to measure, intermediate metrics could provide 
insight into the mechanisms by which safety and health programs might ultimately lead 
to safer workplaces. This type of information can be derived from “safety climate” sur-
veys, which would ideally be administered prior to and after the introduction of the safety 
and health program mandate.

These analyses should be limited to inspected establishments, because there may be fac-
tors that are very difficult to observe that distinguish inspected from noninspected firms. The 
analyses could be enhanced by distinguishing cited establishments in terms of the type and 
number of separate sections of the safety and health program standard violated. Such analyses 
could also weight serious violations much more heavily than “other-than-serious” violations. 
This approach would provide insights about whether some elements of the safety and health 
program were more closely linked to performance than others. A limitation of relying on cita-
tion data is that enforcement policies and practices may vary by industry, by state, and over 
time. Inconsistencies in how citations and penalties are assessed would complicate these analy-
ses. Here, we recommend examining some specific questions related to enforcement practices.

Implementation and Enforcement

Regardless of the question of the effectiveness of safety and health programs, acceptance of 
a mandatory standard will be impeded if employers are not confident that a standard can be 
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clearly defined and fairly enforced. To help understand the validity of such concerns and how 
they can be alleviated, we recommend examining the issues associated with the implementation 
of state safety and health programs. It could be valuable to address the following questions:

How frequently is the safety and health program standard cited relative to other stan-
dards, how often are such violations cited as “serious,” and which elements of a safety and 
health program standard are most commonly cited? In California, for example, inspec-
tion data show that the safety and health program standard has been the most frequently 
cited standard in the state in most years since it was promulgated in 1991. These data 
also show that the violations were cited as “serious” in only about 10 percent of the cases. 
Such information could help employers comply with a new standard by characterizing 
the enforcement activity and highlighting which program elements may be the most dif-
ficult to implement and maintain. This information would also provide useful context for 
the effectiveness analyses proposed earlier: Situations in which safety and health program 
violations are rarely cited would not provide good tests of effectiveness.
What are the states’ enforcement policies, and are there relationships between different 
enforcement approaches and program effectiveness? States may differ in terms of their 
approaches to enforcing safety and health programs. Based on states’ experience, it would 
be useful to identify policies associated with effective programs and consider whether 
they would provide a good model for OSHA’s proposed standard.
What type of training do inspectors receive to judge compliance and enforce the standard? 
Are there specific training tools or approaches that have been particularly successful?
What sorts of communication efforts and other special assistance do states provide to 
employers prior to and during the early phases of implementation?
What type of feedback have states received from employers regarding implementation 
and enforcement, and how have states responded to this feedback? In this case, it would 
be helpful to distinguish employers according to size and industry.

Benefits and Costs

Our analysis revealed several uncertainties related to benefit valuation and program costs stem-
ming from assumptions or choices that were unclear or not well justified. Here, we outline 
some analysis and other steps that would help clarify some of these issues.

Clarify the current industry baseline. OSHA’s preliminary baseline estimate, based on 
data from the early 1990s, was that 51 percent of workers were employed at establish-
ments that had compliant safety and health programs. The extent to which safety and 
health programs have become more or less prevalent since then is unknown. Given that 
the industry baseline is highly uncertain but undoubtedly still large, a clear understand-
ing of this baseline is critical for accurately estimating benefits and costs of a safety and 
health program standard. The baseline could be estimated by distinguishing workers in 
three different categories of establishments: those with no safety and health program, 
those with a safety and health program that is less comprehensive than that in the pro-
posed standard, and those with a safety and health program that is compliant with the 
proposed standard. Doing so would entail first characterizing mandatory state safety and 
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health programs to determine the extent to which they match the proposed federal stan-
dard, as well as to which establishments the programs apply. (For example, programs in 
some states apply only to particular industries or to particular-sized establishments.) Full 
benefits and costs would then be assigned to workers at establishments with no program, 
no benefit or cost would be assigned to workers at establishments with compliant pro-
grams, and some degree of partial benefit and cost would be applied to workers at estab-
lishments with less comprehensive programs.
Consider the impact of safety and health programs on all injury types. OSHA’s exist-
ing analysis calculates this benefit by applying the anticipated effectiveness of safety and 
health programs to lost-workday injuries only. However, given the general nature of a 
safety and health program, there is no reason to expect that a program would preferen-
tially reduce more severe injuries, and there is no evidence indicating this. Lost-workday 
injuries account for roughly half of total recordable injuries and illnesses (BLS, 2007). 
Thus, even though the benefit of avoiding a less severe injury is lower than that for a lost-
workday injury, a more thorough benefit analysis that also considered injuries that are not 
in the lost-workday category would increase the benefit for a given level of effectiveness.
Gather improved data on program costs. Cost data can be derived from interviews, site 
visits, surveys, and stakeholder input. While OSHA made a strong effort to accurately 
estimate costs, including holding several stakeholder meetings, in its rulemaking process, 
it is clear from the SBREFA process that more research would help produce more realistic 
and acceptable cost estimates. More input representing the diversity of work environ-
ments would provide insight into the real-world requirements and constraints of imple-
menting a safety and health program, especially for small businesses. This is particularly 
important for developing more accurate and transparent estimates of the costs of control-
ling hazards identified through a safety and health program.
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