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INTRODUCTION AND
SUMMARY

The Occupational Safety and Health Act of 1970, which began
with the overwhelming blessings of members of Congress, has
turned out to be a difficult piece of legislation to implement. The
Occupational Safety and Health Administration (OSHA), created
as a Department of Labor agency to administer the act, has been
pilloried for being both overly tough and entirely too weak.
Pressured by Congress and labor groups to provide the highest
possible degree of health and safety, as well as by the business
interests that bear the initial costs of its programs, OSHA has
produced inconsistencies making it vulnerable to criticism from
both sides. The agency has refused (as of this writing) to reduce
noise exposure limits to completely "safe" levels, yet has promul-
gated asbestos and vinyl chloride standards that per.mit almost
no employee exposure at all. It has issued over 4,000 standards
that employers must comply with, yet levies fines so small that
the incentives for compliance are minimal.

The basic problem with the implementation of the act is that
there is no fundamental agreernont either on the act's goals or on
the practical methods of balancing considerations of greater safety
and health against considerations of cost. Worse Yet, there is no
agreement among policy makers or lobbyists even on the frame-
work that should be used for the discussion of these issues
primarily because safety and health are generally regarded as
"goods" of inestimable, if not infinite, value.

The purpose of this study is to evaluate the goals, the adminis-
tration, and the impact of the Occupational Safety and Health
Act of 1970. The focus is on such questions as the following: (1)

8 1



To what degree should tlw government attempt to require safety
and health provisions'? (2) Is there a clearly demonstrated need
for the act? (3) What tools can OSHA use to guide its setting of
standards, and how usable are the tools? (4) Has OSHA had an
impact on injury rates? (5) Are there alternative methods the
government could use to improve safety and health? Adminis-
trative foibles which are purely a function of the people involved
in administering the act will be ignored.

In brief, the study argues that the safety and health mandate
of the Occupational Safety and Health Act of 1970 is inconsistent
vith the goal of promoting the general welfare. A socially defen-
sible goal f,ir the act is set forth, along with a set of guidelines
and tools for an,-.!yzing policy choices in the safety and health
area. The government, it is argued, should no force more safety
and health on sof;iety than workers would choose for themselves
if they had to pi.y the costs of safety and health directly. This
criterion for standard-setting is the basis for benefit-cost analysis,
which is illustrated by a look at the standard for workers exposure
to industrial noise. It is argued that neither of the two noise
standards being considered in mid-1975 was likely to advance
the general velfare.

The study also demonstrates that the current program is
likely to be'ineffective in reducing injuries. Not only are the incen-
tives for compliance vith the act weak. but the standards are so
unrelated to the major causes of occupational injury that even
perfect compliance would have a limited effect on injuries, Not
surprisingly, the observed impact on injury rates of a special
program aimed at especially hazardous industries is nil.

The study argues that a less costly and more effective way to
reduce work injuries would be to repeal all standards and. instead.
fine employers for every injury to their workers. The special char-
acteristics of occupational disease do. however, require that the
standards approach be central to an occupational health program.

Chapter I describes the essential features of the act and its
'administration to date. It also analyzes the mandate for safety
and health. as revealed by legislative intent and judicial decisions.
and concludes that the Icgal mandate is for virtually aLsolute
worker protection. Cost considerations seem to be allowed only if
an entire industry would he shut down by an OSHA requirement.

Chapter II sketches a theory of social welfare and the condi-
tions requiring the government to intervene in a market system
to enhance this welfare. It is this thcory which suggests that the

9
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governnwnt should seek to provide that amount of safety and
health which workers would provide fin themselves if they did
not have an employer standing between them and the producers
of safety and health devices (or safety and health training). The
c:hapter argues that, as consumers, people c:hoose to take risks
greater than the technically possible minimum; it is therefore
unlikely that xvorkers would want to give up the goods and
services required -to produce absolute safety and health on the
job. Thus, the safety and health mandate discussed in Chapter I
sets for OSII.A a goal that will probably reduce social well-being.
Chapter II also considers the need for the acta need compelling
in the health area but not especially so in the area of occupa-
tional safetyand, as I have noted, provides the theoretical basis
for benefit-cost analysis, which is argued to be the best tool with
which to analyze proposed standards.

Chapter III demonstrates the use of benefit-cost analysis in
the health area by analyzing the noise standard OSHA was con-
sidering in mid-1975. The study suggeL:ts that both of the noise
exposure limits OSHA has considered would require more quiet
than workers would desire if they paid the costs of attaining those
noise levels directly. More important. however, the analysis illus-
trates the practicality, strengths, and xveaknesses of using benefit-
cost studies to aid decision making by OSHA.

Chapter IV evaluates the potential and actual effects of OSHA
on work injury rates, given the characteristics of OSHA's en-
forcement process. The chapter difinonstrates that the incentives
for compliance in advance of inspection are very small indeed
and that, moreover, even perfect compliance would have only a
limited impact on worker injuries. It is not surprising, then, that
no measurable effects can be found from a special OSHA program
for high-risk industries.

Chapter V builds on the tveaknesses of the standard-setting
approach to occupational safety and suggests, as an alternative,
the adoption of an approach that fines the employer for each work
injury in his plant. This approach, it is argued, would be more
effective and less wasteful than the current approach. Standards
for dealing with occupational health problems would have to be..
retained, however. The chapter makes some specific recommenda-
tions for change in the existing federal job safety and health
program.

Three appendices deal with technical aspects of the argu-
ments developed in the chapters.

3
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CHAPTER I

THE OCCUPATIONAL
SAFETY AND HEALTH ACT

OF 1970

. [T]oday we are considering one of the truly great
landmark pieces of social legislation in the history of
this country. The occupational safety and health bill
which has been agreed to by the House and Senate con-
ferees provides over 80 million American industrial work-
ers with the protection they so desperately need to insure
that they have a safe and healthy place to work.

U.S. Senator Ralph Yarborough,1970

The Occupational Safety and Health Act of 1970 was enacted into
law with the widespread belief that the safety and health dangers
facing American workers were intolerably large and becoming
worse. Fully 3 percent of the employed civilian labor force were
injured seriously enough each year so that sick leave was re-
quired, these injuries causing the loss of over 100,000 man-years
of production. Further, the safety of workers appeared to be
steadily declining. The manufacturing injury rate had risen from
11.1 lost-time injuries per million man-hours in 1957 to 15.2 by
1970. The Labor Committee of the House of Representatives
noted that this "upward trend shows no signs of change," and
the Labor Committee of the Senate stated, "The knowledge that
the industrial accident situation is deteriorating, rather than
improving, underscores the need for action now." '

Although less was known about occupational disease than
injuries, it was estimated that only 25 percent or workers exposed

I Bureau of National Affairs, The Job Safety and Health Act of 1970 (Washing-
ton, D. C.: Bureau of National Affairs, Inc., 1971), pp. 173, 218.
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to health hazards Ivere adequately protected and that :190,000 new
cases of occupational disease arose each year, 1.fealth hazards
also appeared not to be diminishing. Indeed, one doctor, testifying
about asbestosis (the scarring of lungs due to asbestos (lust),
remarked, "It is depressing to report, in '1970, that the disease
that we knew Ivell 40 years ago is still with us just as if nothing
was ever known." "

Setting aside (until the next chapter) the question whether
the existence of high or rising injury/illness rates constituted a
valid basis for the 1970 act, it is interesting, to consider at this
point the congressional "finding" that occupational safety had
been deteriorating over time. One must filter out short-term
changes in injury rates in order to find a "trend." Yet one looks in
vain through the congressional debate for any recognition of the
fact that the injury rate is sensitive to short-run changes in busi-
ness conditions. The cyclical nature of work injury rates was
first noted around 1940,' loul it has been estimated that in the
postwar period two percentage-point reduction in the overall
unemployment rate was associated with one additional (manu-
facturing) lost workday injury per million man-hours Ivorkecl,'
While the reasons for the cyclical variation in work injury rates
are less well-established, I have found that work injuries rise as
overtime, hiring rates, and percent of plant capacity utilized rise.
(See Appendix A for a fuller and more technical summary of the
evidence on intertemporal variations of the work injury rate.)
If, as one can reasonably conjecture, injuries rise with fatigue,
worker inexperience, and the pace of production, it is important
to adjust for cyclical variations in these factors before concluding
that a "trend" is manifestparticularly in view of the fact that the
late 1 960s, when injury rates rose most dramatically, were a
period of exceptionally tight labor markets.

The evidence for the existence of a trend in the overall
manufacturing injury rate is mixed. If one begins the analysis
immediately after World War II (when injury rates were high),
there appears to be no trend at all after cyclical influences are
2 Ibid., p. 13.
3 Ibid., p. 219.
1 Max P. Kossoris. "Industrial Injuries and the Business Cycle," Monthly
Labor Review, Nlarch 1938, pp. 579-594, and "Changes in injury Frequency
Rates and Employment in NIanufacturing. 1936-41," Monthly Labor Review,
Ntay 1943, pp. 949-954.
5 Robert S. Smith, "Intortemporal Changes in Work Injury Rates," Proceed-
ings of the Industrial Relations Research Association (1973), pp. 167-174.
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accounted for (see Appendix A). However, beginning with the
mid-1950s as a point of reference, there does appear to be a sharp
upward "trend" after 1966. Figure 1 displays the actual manu-
facturing injury rate each year from 1956 to 1970 and the rate
adjusted for changes in overtime, hiring rates, and capacity utili-
zation. Adjustment for cyclical influences moderates the apparent
trend in the raw data: for example, the raw data show the upward
-trend" developing after 1963, while the adjusted data do not
have an upward -trend" until after 1966. Nevertheless, even the
adjusted series shows a steep rise in the late 1960sindicating
that more than the usual cyclical factors was behind the increase
in work injuries over that period. Whether this recent increase
can be called a "trend" or not is a matter of definition, but none-
theless, it is a troubling development for which no underlying
causes have yet been identified.

Despite these rather qualified findings for the existence of a
trend, so overwhelming was the case for federal safety and health
legislation considered to be that every witness before the House
subcommittee holding hearings on the bill agreed that there was
a need for the legislation." Indeed, the initial House and Senate
versions of the act passed by margins of 383 to 5 and 83 to 3.
respectively. The votes reflected the widespread conviction that
existing state safety legislation was generally weak or not well-
enforced, and that variations in safety requirements across states
tended to penalize those vhere concern for safety was strongest.

Provisions of the Act

The Occupational Safety and Health Act, whose purpose is "to
assure safe and healthful working conditions for working men
and women," became law on April 28.1971. It directs the secretary
of labor to establish and enforce safety and health standards for
all enterprises engaged in business affecting interstate commerce:
the only exempt employers are federal, state. and local govern-
ments. Over 4.1 million employers and some 57 million employees
are covered by the act.

Employer Duties. Under the act, each employer is required to
comply with the standards promulgated by the Occupational

U.S. Congress. Senate. Committee on Labor and Public Welfare, Legislative
llistory of the Occupational Safety and Health Act of 1970 (Washington. D. C.;

U.S. Government Printing Office, 1971). p. 1003.
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Figure 1

ACTUAL AND ADJUSTED INJURY RATES
IN MANUFACTURING, 1956-70

ADJUSTED*

w
sI % eeII 00*.A.

/ ACTUAL

eeeqm

at

o ILAIL1111111
1956 57 58 59 60 61 62 63 64 65 66 67 68 69 70

Year

Note: The adjusted rates are calculated by adding to the actual rates a Positive
or negative cyclical component due to changes, after 1956. in overtime, hiring
rates, and capacity utilization. The formula used to calculate this component
was derived from equation (A.2) in Appendix A. The formula was as follows:
.556 (...V-1)t -I- .602 (...1A), -I- .071 (...1C),, where Afft, AA, and AC, are the changes
from 1956 to year t in overtime hours, the accession rate, and the capacity
utilization rate. In other words, the adjusted rates are those estimated to have
existed if there had been no changes since 1956 in overtime hours, hiring rates,
and capacity utilization.
Sources: U.S. Department of Labor, Bureau of Labor Statistics, Handbook of
Labor Statistics 1972, Bulletin 1735 (Washington, D. C., 1972), p. 361; U.S. De-
partment of Commerce, Bureau of the Census. Historical Statistics of the United
States, Colonial Times to 1957, Continuation to 1962 (Washington, D. C., 1965),
Table D785.
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Safety and Health Administration. In addition, every employer is
required to furnish for each of his employees a job which is -free
from recognized hazards that are causing or likely to cause death
or serious physical harm" (section 5(a)(1)). While this "general
duty" clause might appear to be an all-encompassing requirement
for the provision of safely. it was clearly the intent of Congress
that the clause be limited in scope and relied upon infrequently.
"Recognized hazards" are defined in the congressional debate as
those which can be detected by the common human senses,
unaided by testing devices, and which are generally known in the
industry to be hazards. Further, a firm can be penalized under
the -general duty' clause only if the unsafe condition has been
cited by an inspector and the employer has refused to correct it
in the specified time.' Finally, the harm to be protected against
is physical. not emotional, harm.' Thus, the general duty of each
employer is qualified.

The entire responsibility for compliance with the act is placed-
on employers. Employees are nominally required to comply with
applicable standards. but there are no provisions in the law for
penalizing them if they do not.

Standards. Provided for in the act are the issuance of three kinds
of safety and health standards by the secretary of labor. Interim
standards were to be published immediately after the effective
date of the act and could he issued for two years thereafter. These
standards were restricted to "established Federal standards." such
as those applicable to federal contractors and suppliers under the
Walsh-Healey act. and national "consensus standards.- A "con-
sensus standard- was defined (section 3) as one issued by a
.nationally recognized standards-producing organization under
conditions of "substantial agreement." after diverse views were
permitted to be heard. The mdy standards meeting the definition
were those of the American National Standards Institute and the
National Fire Protection Association. both of which are private
organizations which had set voluntary standards before the act.
Roughly 45 percent of OSIIA's 4.400 interim standards came from
the two consensus organizations: the rest of those initially promul-

Bureau of National Affairs, lob Safety and Health Act. p. 41.
'Richard S. Whir, -The Occupational Safety and Ilealth Act of 1970 and the
Law of Torts." Law and C Itemporary Prahlems, Sumnwr-Autunm 11174.

p. 627.
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gated already existed under the Walsh-Healey, Construction
Safety, and Longshoring Safety acts."

On the foundation provided by the interim standards, the
secretary of labor is directed to issue other standards whenever
he becomes convinced of their need. These standards are to be
adopted only after a careful review process has been completed
a process which may involve the National Institute of Occupa-
tional Safety and Health (NIOSH), the agency set up under the
act in the Department of Health, Education and Welfare to con-
duct research on occupational safety and health. The secretary
of labor may ask for recommendations on his proposed standard
from an advisory committee, but must publish the proposal in the
Federal Register and hold public hearings if written objections
are received. Only after the hearings can a standard be promul-
gated, although its effective date may be delayed ninety days in
order for employers to .become familiar with it. Considerations
to be taken into at:count in setting standards, in addition to attain-
ment of the highest degree of pmtection to the employee, include
(1) the feasibility of the standards, (2) the latest scientific evidence
in the field. and (3) previous experience under other laws
Isection 0(b)(5)I. In its first four years of operation. OSHA
promulgated only four major standards under this "permanent"
°procedurestandards relating to mechanical power presses,
asbestos dust, the fourteen carcinogens. and vinyl chloride. The
last three have been reviewed by federal courts of appeals.

The secretary of labor may also promulgate temporary stan-
dards, to become effective on the date of publication in the Federal
Register. These standards may only be promulgated if the secretary
determines that employees aro exposed to some "grave danger"
and that a standard is needed to protect them. Immediately upon
publication of a temporary standard, the secretary must begin
the proceedings described above for regular standards. and within
six months the temporary standard must be replaced by a per-
manent one.

An employer may be granted a permanent variance from a
standard, after an inspection and a hearing which his employees
can attend, if he can demonstrate by a preponderance of evidenc.e
that he provides employment as safe and healthful as he would
if he complied with the standard. A temporary variance may be
issued to an employer if. after a hearing which his employees may
9 Burrau of National Affairs. Occupptionul Safety and Health Reporter: Cur-
rent Report, May 6, 1971, p. 6.
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attend, the employer is able to demonstrate he cannot comply
with the standard by its effective date because of labor or mate-
rials shortages, that he is taking all available steps to safeguard
his employees against the hazard covered by the standard, and
that he has a program to come into compliance as soon as possible.
A temporary variance, including renewals, cannot last for more
than two years. The economic impact of compliance with a
standard is not to bc considered in the decision to grant a tem-
porary variance, according to congressional intent."'

Variances are, in fact, not widely sought or approved. From
its inception to the end of 1974. OSHA has closed only 487 appli-
cations for variances. Of these, 212 were denied or withdrawn
and the rest vere. in effect, granted."

The standards OSHA enforces cover 800 pages in the Code of
Federal Regulations and number close to 4,400with 2,100 apply-
ing to all industries and the remainder to construction and mari-
time industries. To ,indicate the diversity of standards adopted.
the 140-odd regulations pertaining to portable wood ladders range
froth general housekeeping requirements:

Ladders should be stored in such a manner as to provide
ease of access or inspection, and to prevent danger of
accident when withdrawing a ladder for use,'"

to specific construction criteria:

The minimum Ividth between side rails at the top, inside
to inside, shall be not less than 11 and 1/2 inches. From
top to bottom. the side rails shall spread at least one inch
for each foot of length of stepladder,'"

to those standards for which a layman must find it difficult to
assess his performance:

The general slope of grain and that in areas of local devi-
ations of grain shall not be steeper than 1 in 15 in rungs
and cleats. For all ladders cross grain not steeper than
1 in 12 are permitted in lieu of 1 in 15, provided the size
is increased to afford at least 15 percent greater calcu-
la tr:d strength for ladders built to minimum dimensions.

Legishitive !Homy cif thu Occupational Safety atul Health Act
of 1970. p. 1201.
" Bureau of National Affairs. OSII Roporte:: Current Report. January 30,
1975. p. 1058.
12 U.S. Code of Fadet.:I Regidations. TRIe 20. Section 1910.25[d)(1)(y).
"Ibid., Section 1910.25(c)(2)(i)(c).
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Local deviations of grain associated with otherwise per-
missible irregularities aro permitted."

Enforcement. Inspections are the method by which compliance
with the act is determined. The Department of Labor may sched-
ule inspections in response to employee complaints or may make
them in the course of its regular inspection program, for which
the Senate Labor Committee recommended a "worst-first" ap-
proach." In both cases, the giving of advance notice of the
inspection is prohibited. The act specifies that representatives
of both the employer and his employees shall be given an oppor-
tunity to accompany the inspector.

If inspection discloses a violation, the employer is cited,
ordered to comply within a specified abatement period, and may
be fined. Serious violations. ones :vhich :i.eate a substantial
probability of death o: serious physical harm, must be fined up
to $1,000 for each violation, but fines.for each nonserious violation,
although permitted, are not required. Willful or repeated viola-
tions may result in a civil penalty of $10.000 for each violation,
and failure to correct a violation within the abatement period may
result in a fine of S1,000 per day. The only criminal penalties
for violations of standards attach to willful violations'which lead
to death of an employee: in these cases. a fine up to $10,000 and
a jail sentence of up to six months are authorized. In its first
forty-six months of operation, OSI IA made 213,400 inspections,
citing 145,300 employers for 750,700 violations. The average
proposed penalty per violation was about $25.'"

Employers may appeal citations to the Occupational Safety
and Health Review Commission, a three-member body appointed
by the President. The commission had received a total of 11,600
petitions by the end of 1974 and had decided, 9,130. Over half
of the decisions concerned periods of abatement, and in 90 percent
of these cases the commission allowed the employer more time
to abate a violation." Further evidence of the commission's ten-
dency to mitigate OSHA's enforcement is that in one-third of its
most important decisions during 1971 and 1972, the commission
vacated the contested citation, while in another third of the

II Ibid.. Section 1910.25(b)(3)(ii).
17. Bureau of 'N::itinual Affairs, Joh Safety and Health Act, p. 44.

Bureau c4, National ffairs, OSH Reporter: Current Report, April 24, 1075,
p. 1538.
IT Ibid.. January 30, 1975, p. 1060.
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cases the penalty for the violation was reduced." Decisions of
the commission are subject to review, if desired, by the federal
courts of appeals.

If an inspector determines that imminent danger of death or
serious physical harm exists in a workplace, the secretary of labor
can seek an injunction closing down the work site until the hazard
is eliminated. A provision permitting the secretary to close down
a site administratively was not adopted.

State Plans. The act permits states to adopt their own safety and
health standards and programs so long as the state designates
an agency to administer the program, gives the agency sufficient
legal authority and funding to enforce standards which must be
"at least as effective" as the federal standards in providing safe
and healthful employment, prohibits advance notice of inspec-
tions, and meets a few other specified criteria. The act directs the
secretary to decide whether to accept or reject, state plans, directs
him to monitor them, and to revoke approval if the state fails to
comply with any of the provisions or assurances related to the
provisions in its plan.

One criterion to be used in judging whether standards are "as
effective as" the federal standards ispresumablytheir strin-
gency. In the debate in the House, it was recOgnized that a state
requirement that work benches be two-and-one-half feet apart
Ixould not be judged "as effective as" a federal requirement that
they be three feet apart."' Other criteria for judging state stan-
dards or their enforcement are not indicated either in the act or in
its legislative history.

The most apparent reason why states were allowed to operate
their own programsin the face of the general conclusion that
state programs were poorly run before the actis that the con-
gressmen blieved the safety-conscious states would want to
.maintain current safety enforcement efforts and perhaps even
adopt more stringent requirements than the federal standards. In
addition. safety was seen as the historical responsibility of the
states, and a responsibility the federal government should pre-
empt only if the states were not willing to adopt an effective
program,2° However, by the end of 1974, only fifteen states and

18 Bureau of National Affairs, Daily Labor Report, February 24, 1975, p. D-19.
19 Bureau of National Affairs, fob Safety and !leo Ith Act, p. 311.
29 U.S. Senate, Legislative History of Elie Occupational Safety and Health Act
of 1970ip. 339-347, 997.
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one territory had fully operating plans, and three of the remaining
ten states with approved (but not operational) plansIllinois,
New Jersey. and New Yorkhad announced their intentions to
give up their state programs.2' The apparent weakening of interest
in state-run programs comes partly from the opposition of orga-
nized laborwhich regards state plans as a clilution of the safety
and health commitmentand partly from state budgetary prob-
lems (state programs receive only 50-percent federal reimburse-
ment).

Other Provisions. Three other provisions of the act are worth
mentioning in the context of program operation. First, employers
are required to keep records of occupational injuries and illnesses.
and must, in addition, keep records of employee exposure to
potentially toxic materials. Second, the act authorizes the secre-
tary to conduct training of employees and employers in the area
of good safety and health practices. Third, the only concession to
small businesses is the provision allowing for Small I3usiness
Administration loans to small businesses vhenever compliance
with standards will cause substantial economic injury without
such loans.

The Safety and Health Mandate

With a program as immense and complex as that set up under the
Occupational Safety and Health Act, it is not surprising that many
legal. procedural. and administrative problems have surfaced."
Although many of these issues concern OSLIA's enforcement pro-
gram. the fundamental disagreement in most cases is how much
safety and health OSHA should require for American vorkers.
Although the following two chapters consider this funda-
mental problem in a formal way, it will be useful here to review
congressional and judicial opinions on how far OSHA should go in
protecting workers from injuries and disease.
'21 Bureau of National Affairs, OSII Reporter: Current Report, April 24, 1975,
p. 1539.
=2 For discussions of some of these issues, see Miller. "Occupational Safety
and Health Act of 1970 and the Law of Torts." and the report of the AFL-CIO
reprinted in Bureau of National Affairs, Daiiy Labor Report. February 24.1975.
Other articles aro Richard S. Morey, "Mandatory Occupational Safety aud
fealth StandardsSome Legal Problems." and Joseph Page and Peter

Munsing. "Occupational Health and the Federal Government: The Wages Are
Still Bitter." in Lrov and Contemporary Pro lthnus. Summer-Autunm 1974.
pp. 564-611 and 651-668. respectively.
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The preamble to the act states that its intent is to "assure
safe and healthful working conditions for working men and
women," and tho secretary is dire(;ted to implement standards
which attain the "highest degree of health and safety protection
for the employee" EseLtion Stb)(5)]. On the other hand, the secre-
tary is also legally required to take into. account "feasibility"
when developing n standard. Aside from the requirement to con-
sider past expffience and recent scientific data, the act contains
no guidelines on standard-setting other than to require that stan-
dards concerning toxic materials must "assure, to the extent
feasible, . . . that no employee will suffer material impairment
of health or functional capacity even if such employee has regular
exposure to the hazard dealt with by such standard for the period
of his working life" [section 6(h)(5)].

The crucial qualification to OSHA's otherwise apparent man-
date to ensure absolute safety for employees is the idea of "feasi-
bility," left vague and ill defined by Congress. The debate over
"feasibility- has centered on whether Congress meant that a stan-
dard must be technologically achievable, or that the cost of
achieving the standard should somehow be weighed in the promul-
gation process. Civen the importance of the issue, it is astounding
to discover the virtual absence of congressional debate or expla-
nation of "feasibility." The original bill which cleared the House
contained no reference to feasibilityindeed, it contained no
guidelines for standard-setting at all. Yet. 1,vhen "feasibility" was
introduced in conference, no nutntion of feasibility was made by
either of the two congressmen who wrote to explain changes made
by the FIouse-Senate conference bill.'" The only comments on
-feasibility" were made by Senator Peter Dominick (R., Colorado),
1.vho introduced the language relating to standards for toxic sub-
stances. In defending the language which he proposed (and which
1.vas later adopted), he stated:

What we. were trying to do in the billunfortunately,
we did not have the proper wording or the proper draft-
ingwas to say that when we are dealing with toxic
agents or physical agents, we ought to take such steps
as are feasible and practical to provide an atmosphere
within which a person's health or safety would not be
affected. Unfortunately, we had language providing that
.anyone would be assured that no one would have a
hazard. . ."1

2:1 fhirean of National Affairs, Joh Sofety and Health Art, pp. 287-293.
21 Ibid.. p. 298.
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The synonymous use of "feasible" and "practical" in Senator
Dominick's statement has been echoed in the major judicial deci-
sion on "feasibility," where the court of appeals held that

practical considerations can temper protective require-
ments. Congress does not appear to have intended to
protect employees by putting their employers out of busi-
nesseither by requiring protective devices unavailable
under existing technology or by making financial via-
bility generally impossible."

The court went on to argue that a 3tandard could be economically
feasible and still be burdensome to employerseven to the point
of.putting some out of business. However, as such effects become
more widespread, the court argued, the 7'62tition of economic
feasibility becomes more germane.

Similar issues arise in considering the safety and health
mandate of the "general duty" clause. One scholar points out
that the requirement to furnish employment which is "free from
recognized hazards that are causing or likely to cause death or
serious physical harm" means that absolute protection must be
provided against recognized hazards likely to cause physical
harm.:'" He argues that the unqualified languagerather than the
words "reasonably free" or "likely to cause an unreasonable risk
of death"indicates that Congress did not intend to permit the
balancing of risks against the costs of removing them that is

allowed in negligence cases. Nevertheless, the landmark judicial
decision did introduce economic factors into the general duty
requirement. Essentially, the court held that a hazard must be
preventable to be "recognized" and that a hazard is not "pre-

ventable" if it requires procedures "so expensive that safety
experts would substantially concur in thinking the methods un-
feasible."

The concept of economic feasibility as a qualification to the
mandate for absolute safety would appear to encompass only

the most extreme kind of coststhose so large as to put significant
portions of entire industries out of business. The rulings of the
Occupational Safety and Health Review Commission have been

25 Industrial Union Department, AFL-CIO v. Hodgson, 1 OSIIC 1639, April 15,
1974.
2 Miller. "Occupational Safety and I fealth Act of 1970 and the Law of Torts,"
p. 627.

National Realty and Construction Company. Inc. v. Occupational Safety
and I fealth Review Commission, 1 OSIIC 1422, December 13, 1973.
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consistent with this interpretation. The commission has time and
again ruled that the fact that compliance with a standard is costly
and impractical is no defense against a violation. In one promi-
nent case, the employer argued that the installation of safety nets
was impractical because of the time and effort to install them
compared to the brief time the 1.vorkers would be exposed to
danger. The commission held: "The time and cost involved must
be considered inconsequential, when compared to the death or
serious injury of a workman. . . . The employer's witness con-
ceded that the installation of a net was possible. A violation of
the standard is established." 28

Thus, while the safety and health mandate under the Occu-
pational Safety and Health Act has not been interpreted as abso-
lute, it certainly does not seem to allow the balancing of the costs
and benefits of hazard reduction except in the most extreme cases.
In contrast to this congressional and judicial safety and health
mandate is the desire of the President to assess the benefits and
costs of increased safety. President Ford has contended: "The
question is not whether we want to do something about noise and
safetybut, whether making changes in our regulations would
make sense in terms of the cost added and benefits gained."
To the above purpose, he has asked OSHA, among other agencies,
to evaluate the inflationary impact of its standards. Indeed, OSHA
has specifically rejected a very stringent noise standard, despite
the hearing loss it would save, because of the cost involved in
complying with the standard. (See Chapter III for a more com-
plete description and analysis of the issues inVolved in the noise
standard.)

Issues for Further Consideration

The discussion in this chapter raises a number of issues which
merit intensive analysis. Just how much safety and health a
society should try to provide is the question of fundamental
importance, and this question is the focus of Chapters II and III.
Other issues, also dealt with there, are (1) the conditions under
which the government must act to provide the "right" amount of

Secretary of Labor v. Universal Steel Erectors of Kentucky, Inc., I OSIIC
3291, January 28. 1974. For other cases with similar rulings, :WC Secretary of
Labor v. Intermountain Block and Pipe Corporation. 1 OSIIC 3145, June 23,
1972, and Secretary of Labor v. Under hi R Construction Corporation, 2 OSIIC
1556. January 31, 1975.
29 Bureau of National Affairs, OS/I Reporter: Current Report, May 1, 1975,
p. 1559.
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worker protection, (2) the guidelines and procedures to be fol-
lowed by the government in promulgating the standards consistent
with achieving the general good, and (3) the contrast between the
congressional and judicial safety mandate (as well as OSHA's
actions), on the one hand, and the theoretically defensible norms
developed, on the other.

Chapter IV deals with OSHA's enforcement program, exam-
ining both its impact in theory and whether OSHA inspections
are indeed reducing injury rates. Chapter V suggests alternative
approaches to the goal of improving health and safety among
employees and makes some recommendations pertinent to the
occupational safety and health program.
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CHAPTER II

THE SOCIAL GOALS OF AN
OCCUPATIONAL SAFETY
AND HEALTH PROGRAM

"I can't believe that!" said Alice.
"Can't you?" the Queen said in a pitying tone. "Try

again: draw a deep breath and shut your eyes."
Alice laughed. "There's no use trying," she said:

"One can't believe impossible things."
"I daresay you haven't had much practice," said the

Queen.
Through the Looking-Glass

and What Alice Found There

The safety and health mandate under the Occupational Safety and
Health Act has been shown to be virtually unqualified: only in
the event that almost an entire industry would have to close down
would the courts rule that a technically possible hazard abatement
program is ."unfeasible." Is the goal of near-absolute safety
socially defensible in a society seeking to advance the general
welfare? just how much safety is "enough" in our society? Is it
being provided? These questions cannot be easily answered, nor
should an answer be attempted without reference to an explicit
theory of social welfare. The purpose of this chapter is to sketch
such a theory, which is then used (1) to suggest the conditions
under which governmental safety and health programs would be
required to advance the general goad, (2) to consider the need for
sUch programs in the U.S. economy, and (3) to establish some
rules which can be used to guide governmental decisions in the
safety and health area. We begin with a fable.
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A Safety Fable

In the oral tradition kept alive by some economists there exists a
fable about an unknownperhaps lostkingdom in which there
was no need for the government to institute an occupational
safety and health program. The intriguing aspect of this fable
is that, in this kingdom, selfish trolls owned and operated all the
businesses. These trolls were thoroughly self-serving creatures
who cared not at all about the safety, per se, of the gnomes who
worked for them. The only thing the trolls did care about was
lining their pockets with as much gold and silver as possible.

The gnomes were frightened by the motives of the trolls, and
angered by the risks they faced on their jobs. So they petitioned
the good king, who ruled the land wisely, crying, "Your Highness!
The trolls care not for our safety at work. They care only for
themselves and the gold and silver they have. Please help us
improve the quality of our lives!" The king appointed a Royal
Commission on Work Safety to investigate these charges, and
six months later (remember, this is a fable) the commission deliv-
ered its report.

The report confirmed thot trolls were selfish profit maximizers
who never even felt sad when a gnome was injured or killed
on the job. The report further stated that trolls, though unfeeling,
did provide some safety for their employees; however, they only
reduced hazards if it was profitable to do so. Injuries, it seems,
were costly to the trolls. Other gnomes stopped work to help out
the victim, so production was lost. A replacement had to be
trained to fill in for the injured gnome, and this the trolls found
costly. Often damage to the troll's machinery accompanied a
work injury. And, of most importance, trolls with the most
dangerous factories had to pay higher wages for the same gnomes
employed by others. The reasons these "risk premiums" existed

were listed by the commission as: (1) the gnomes knew the risks
they faced in each factory, (2) not all trolls found it profitable to
offer only dangerous work, and (3) gnomes had a wide choice
of jobs. Therefore, in order for a troll offering relatively dan-
gerous work to attract enough gnomes, he had to pay a wage
rate high enough to compensate gnomes for the increased risks
they faced in his factory. Gnomes insufficiently compensated for
the higher risk took jobs in safer factories.

The above costs provided incentives for the trolls to improve
safety, but improving safety itself consumed resources. The trolls,
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in trying to produce at minimum cost, provided enough safety so
that the sum of injury costs and injury prevention costs were as
small as possible. This kept prices down, but it did mean -that
injury rates were different in every factory, depending on the
costs of injuries and their prevention.

The report strengthened the will of the gnomes to demand
more safety. They petitioned the king, saying, "The Royal Commis-
sion has confirmed what we told you. Trolls only provide safety
when it is profitable. Economic needs cannot be allowed to prevail
over gnome needs, and we beseech you to force the trolls to elimi-
nate all hazards so that no gnome need face danger in the factory
again!" The kindly king agreed, and an order banning all con-
ceivable occupational hazards was issued. "Long live the king,"
shouted the gnomes. "Long live the gnomes." shouted the king
in return.

Trolls everywhere were alarmed. Trolls building and repair-
ing bridges (troll bridges, of course), for example, could not even
begin to reduce hazards to zero. Bridge building and repairing
therefore stopped. Trolls who built houses found it was possible
to reduce all hazards. but it was not profitable to do so at pre-
vailing prices. (After all, if it had been profitable to do so, it
would already have been (lone.) Housing prices were increased.
and some trolls left the construction business and invested their
funds in royal bonds. Only industries where hazards had already
been eliminated before the decree were unaffected by the phe-
nomena of rising prices, business failures, and unemployment.
Trolls were not merely absorbing the extra costs of safety in their
profits, but passing these costs on to consumers.

Gnomes were numb with surprise. Their greater safety was
being bought at the expense of fewer houses and bridges. How
were they to live? How were they to visit their relatives if bridges
could not be built or repaired? What had happened was not at all
what they had expected. and they were confused. Although most
unemployed gnomes eventually found work in factories making
safety equipment, this equipment could not be consumed directly.
There was more "safety" being produced now. but fewer other
things.

Lack of open bridges and the shortage and expense of housing
particularly bothered the gnomes. Their desire to travel was so
strong and their loss of happiness so great when bridges were
closed that they took to swimming across the rivers on their
weekend travels. Even though some drowned, and even though
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every gnome knew he was taking a chance, still gnomes kept on
swimming. Likewise-, each gnonm wanting a house seriously con-
sidered building it himself. More and more gnomes built their
own homes, and every Monday the factories would buzz with the

news of gnomes who had been injured on the weekend building

their own homes. Yet every conversation would end with some-
one saying. "What are you ,going to do, with housing prices so

high? The average gnome has to take chances just to maintain
the standard of living he used to have."

Soon the king became alarmed at the number of weekend
injuries and deaths. He called the gnomes together and asked.
"Why is it. when I gave you absolute safety on the job, you chose
to take more risks on the weekends?" The gnomes replied, "Sire!
It is true we are safer at work, but the things we must buy are
now much more expensive. We cannot even use our footbridges

any longer. To maintain our standard of living we must do more
for ourselves, despite the risks!"

Becoming red with anger. the king shouted. "You have played

me for the fool! 1 reduce hazards in your factories to improve your
lives, and you go out and choose to take more risks off your jobs.
You even have the gall to complain that yea are not as happy

as before!" Building to a towering, irrational rage. he screamed,

"I now ban all unsafe acts and conditions off the job too. No more
swimming! No more house building by individual gnomes! No
more sports! Elevators are not ever to be used again! All power
mowers are forever banned! If you want the maximum safety
technologically available, that is what I shall force you 'to have!!!"

The gnomes fell to tlmir knees. "Please. Sire! Do not be so
cruel. Our mistake was one of ignorance. We did not realize, that
safety was so costly in terms of what we must give up to get it,

or that the benefits were limited. We have been taught by our
teachers that the value of a gnome life is infinite, but we now
see that we do not act as if we value our own lives at infinity.

We admit we do freely take more than the minimum chances with

our lives and safety in order to achieve greater happiness. Please

let us take these chances again!"
His heart softened by the honest contrition of the gnomes,

the king said, "We have all learned a valuable lesson. Safety ha:

both costs and benefits which affect the lives of gnomes every-
where. The costs of better safety are measured by the happiness

gnomes musi give up by having fewer and more expensive con-
sumer goods and services available. The benefits of greater safety
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are mostly made up of the greater happiness gnomes achieve by
facing fewer risks on the job. We must find a way to balance these
costs and benefits against each other."

At this point a troll with a gruff voice spoke up. "The trolls
are the ones best able to balance these costs! We are aware of
the costs of injuries and their abatement in each of our factories.
because we deal directly with .workers and safety experts. We
know that if injuries are reduced, we can pay our gnomes less
and they will be at least as happy as before. Suppose that by
reducing a certain risk we can cut their wages $90 a .,:earbut no
more, or they will quit. We then compare this saving to the net
cost of achieving this risk reduction. If the net cost (cost or
safety equipment. net of gains from fewer production losses, and
so on) comes to S-100. say, we will not improve safety."

"Boo-oo-oo." screamed the gnomes. "Let me finish." roared
the troll.--:'Even the-kind .king would not want to reduce injuries
in the situation I just (`;::ribed. Safety resources cost $100 b,
cause gnomes would obtain at least S100 worth of pleasure from
the consumer goods these resources could have been made into.
If we use resources which could give MO worth of satisfaction
in a way which only increases the happiness of gnomes by the
equivalent of S90. the overall happiness of gnomes is being
reduced."

"But how do you know we would get only S90 of happiness
out of the reduced risks?" the gnomes jeered. The troll, growing
weary. replied. "Because if die increased safety were worth more
to you. each of you would be willing to take a pay cut larger
than 590. Conversely, to accept the risk you would each require
more than S90 in added compensation. Your actions reveal how
much you value increased safety."

The gnomes were stunned by the faultless logic of the troll,
and amazed he had talked in terms of happiness and not just
dollars. The king, thoroughly convinced. called out to the quiet
assembly before him. "Royal decrees about safety are hereby
abolished. and I will tille no further action in this area of your
lives except to ensure that you are aware of the risks you take
and are mobile enough to avoid the risks you do not wish to
accept." And they lived as happily as possible. on their limited
resources, ever after.

Some Morals of the Story.. Our fable illustrates several important
points about safety and health. Perhaps the most obvious is that
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the goal of a minimum-risk work environment would probably
be so costly to achieve that society would he better off (happier)
by allowing some risks to exist. Reducing risks is "costly" pre-
cisely because resources (people and materials) which could have
been used to produce goods and servicesand therefore happi-
nessare devoted to the reduction of risk. While at the present
time the devotion of more resources to increasing health and
safety may well generate more happiness on balance than is being
generated now, it is difficult to imagine a society willing to devote
so many of its resources to safety and health that the bare mini-
mum of risk is achieved. Certainly in areas of our lives where we
have free choice about risk assumptionunconstrained by pres-
sures from an employer, for examplewe gamble with our safety
on a regular basis. We drive cars, often without seat belts: we fly
in airplanes: we smoke: we ride elevators: we skiand so on.
In each of these activities we are making a choice to gamble with
our health and safety precisely because the act giving rise to the
risk is more pleasureable than its riskless (or less risky) alter-
native. Our own health and safety is not worth an infinite amount,
even to ourselves.

A second point to be drawn from the fable is that safety und
health decisions should result from a hclancing of costs and bene-
fits flowing from the decisions. The: is nothing immoral in con-
sidering safety or health in a benefit-cost framework as long as
all costs and benefits are properly accounted for. Indeed, because
the goal of benefit-cost analysis is to decide if human welfare
as judged by the people themselveswill be enhanced by a par-
ticular decision, discussion of safety and health issues in these
terms is profoundly moral. If achieving a certain degree of safety
on the job is going to cost S20 billioneven after netting out the
benefits of increased productivity, medical cost savings and so
onit means that resources which generate at least S20 billion in
happiness are going to be spent on safety. Put another way, a
government requiring a S20 billion expenditure on safety is forcing
consumers to give up resources on which they were willing to
spend S20 billion (directly or indirectly) precisely because these
resources yielded them an equivalent amount in happiness. (If the
resources had yielded less happiness, consumers or producers
would not have valued them so highly.) Society must insist that
this S20 billion expenditure on safety generate at least this saMe
amount of happiness: if it does not, society has -too much"
safetythat is, less safety would yield greater overall happiness.
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Conversely, if the $20 billion program generates more than that in
benefits, this would indicate society had "too little" safety before.

How can we be sure that benefits in this case are worth at
least $20 billion? The issue is more tractable conceptually than it
is empirically. In the perfectly functioning and knowledgeable
society of the fable, the benefits of a safety program could be
inferred from the structure of wages. If workers in a plant com-
plying with the governmental safety standards were willing to
work for a total of $25 billion less than similar workers in the
more dangerous factories. we could infer that they value the
government-induced safety at S25 billion. If the increased safety
were valued less, they would not be willing to work for $25 billion
less just to obtain the safer environment. However, the practical
difficulties in measuring the benefits of added safety are immense,
because we can by no means be sure that "risk differentials" in
wages exist or that workers are so knowledgeable and mobile that
these differentials accurately reflect their true preferences about
added safety.

Notwithstanding these practical difficulties, at this juncture
the second point of the fable still has three important implications
for policy discussions: (1) There is nothing inlmrently immoral
about discussing safety in terms of its costs and benefits. (2) Given
a certain objective in terms of injury or disease reduction, society
shouhl choose the least costly method for achieving that objective.
This decision rule stems not from a desire to protect the profits
of businessmen, but from the rmdization that resources are limited
and must be conserved if the greatest amount of human welfare
is to be attained. (3) There is no justification for seeking equal

'levels of risk in every occupation, factory, or industry, because
the costs of reducing risks are likely to differ with techniques of
production. The costs and benefits of added safety must ideally
be balanced in every situation. Forcing the same level of safety
on every phint almost certainly guarantees that there will be
"too little" safety in some places and "too much" in others, and
in each of these plants there would be a potential for increasing
societal Iselfare by a proper balancing of benefits and costs of
added (or reduced) safety.

The third point to be drawn from the fable is that, under
certain stringent conditions, tlm private nmrlietplace will make the
some decisions about safety and health as would a benign govern-
ment. The conditions under which the proper safety decisions
will be made by privately owned businesses are that all costs
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and benefits of the added safety are borne by the businesses. If
the true social costs and benefits of safety are not rc:fleeted in
the prices, taxes, or wages faced by private producers, they will
not be induced to make "correct" decisions. Suppose, for exam-
ple, a certain safety objective which can be attained at a cost
of $20 billion has $25 billion in benefits, but private producers
(for one reason or another) only save $15 billion. The private
sector would not undertake the program, and the government
would have to step in to ensure that the correct decision (that is,
undertaking the program) were made. Thus, the government must
intervene in the safety and health area if the private market can
be shown, or can reasonably be presumed, to have failed to make
the correct decision.

The remainder of this chapter is devoted to a consideration
of the need for the Occupational Safety and Health Act and a
general review of the method by which OSHA can determine the
desirability of ils decisions.

Are We Producing "Enough" Safety and Health?

As the fable points out. the "production" of increased safety and
health is costly because it uses resources that can also be used
to increase human welfare in other ways. Devoting more resources
to occupational safety and health only makes sense if those
resources will generate greater additions to human welfare when
used for safety and health than when used otherwise. In a society
which values individual freedom, people themselves should be
the judge of what alternative allocation of resources makes them
happiest. The decision rule which should guide safety and health
policies is therefore exactly the same as the one that is used to
decide on how many color television sets and pounds of beef
shauld be produced: are the people who derive benefits from the
product willing to pay for it'? ' If not, they are signaling that they

1 This decision rule will lead to different allccations of resources, given differ-
ent distributions of income. If society is collectively unhappy with the level
of income or range of job choices facing some of its members, there are wel-
fare. antidiscrimination. and job training programs that can be used to change
incomes and job choices available. The Occupational Safety and thJalth Act
would be highly inefficient as a means for this kind of change. Some of the
most dangerous jobs are held by tlw highest-paid workers (construction. coal
mining), while not all low-paid workeN are in high-risk jobs (hospitals. laun-
dries and retail stores all have below-average injury rates). The Occupational
Safety and l-lealth Act is therefore best viewed as an attempt to correct an
allocation of resources problem. rather than to correct a distribution of
inconw problem.

26 3 2



would rather spend their incorte on other thingsthat the product
in question is not worth the cost to them,

In the fable, the private market worked well in allocating the
"proper" amount of resources to job safety and health. Employers
acted as middlemen between fully informed, mobile workers and
the producers of safety equipment. Safety was essentially "sold"
to employees through the wage rate; reducing risks meant lower
wages and increasing risks meant higher wages, other things being
equal. In the fable, then, employees really did pay for increased
safety, and employers would stop increasing safety when em-
ployees were not willing to pay the coststhat is, when the
employers experienced trouble keeping employees at the reduced
wage and reduced risk levels.

The existence of a perfectly functioning market for safety and
health in the fable does not, of course, imply that such a market
exists in the United States today, In particular, one wonders (a)
whether employers do in fact "supply" job safety and health as
they do other products, and (b) whether wage premiums for the
assumption of on-the-job risk do in fact exist. If the answer to
either (a) or (b) is negativeor if there is reason to believe that
wage premiums are not fully compensatingthen we cannot have
confidence that the private rnarketplace is making the correct
safety and health decisions. The government, in such a case,
might well intervene with some kind of safety and health program
in order to improve the general level of well-being in the country.

The Supply of Job Safety and Health. Can it be demonstrated that
occupational safety and health are supplied by employers when
there are economic incentives (a "willingness to pay") for their
production? To test the hypothesis that the level of on-the-job
risk is responsive to market incentives, let us begin with the
notion that the employer has i choice. He can accept higher injury
rates and pay their associated costs (replacement of the victim,
machine damage kind perhaps wage premiums to workers), or he
can purchase such safety resources as protective clothing, machine
guarding and training sessions in order to reduce injuries (which
is to say, produce safety). The employer will continue to purchase
safety resources until the added savings from injury reduction are
just equal to the cost of the resources necessary to generate the
reduction. At what point the employer stops producing safety
depends on the costs of injury reduction and the savings such a
reduction can generate for the employer. Given the same degree
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of inherent technological risk, we should thus expect to find that
injury rates are lowest in firms or industries where injuries are
most costly and their eradication is relatively inexpensive.

A test of the implications of this "market" model of job risks
has been made using data on manufacturing injury rates; lack of
data has prevented the test from being extended to other indus-
tries or to the area of job-related disease. The results of this
limited test of the model do suggest, however, that manufacturing
industries where the economic incentives for injury reduction are
most strong have the lowest injury rates, other things being equal
(see Appendix B for this test and the results). Injury rate differ-
ences across manufacturing industries are neither random nor
solely a reflection of inherent technological hazards; instead,
employers do choose to "supply" safety when it pays. While by
no means conclusive evidence that the "supply" of safety and
health is everywhere responsive to economic incentives, the find-
ings suggest that job safety and health are provided on much the
same basis as other goods and services. If this is so, a decision
about government intervention must rest on evidence on how well
the job safety and health market functions.

The Existence of Risk Premiums. Many of t11.-ie costs of industrial
injuries are borne directly by the employer: production is lost,
employee morale is affected, reports have to be filed, and so on.
In most cases of serious injury, however, it is the worker who
loses the most. Unless employees .can somehow transfer the costs
they bear when injured to the employer, the employer will produce
too little safety. Put differently, employers are "middlemen"
between the ultimate consumers of safety (their employees), and
the producers of it (the people who produce safety equipment, for
example). As "middlemen," they must bear the same costs and
reap the same benefits as the primary producers and 'consumers;
otherwise they will not make the same decision as the primary
parties would have made had they contracted directly with each
other. In particular, if the costs (benefits) of reduced (increased)
safety. as evaluated by the employees, do not fully accrue to their
employers, the employers will not produce the amount of safety
for which their workers are "willing to pay." They vill, instead,
produce "too little."

There are three ways for employees to transfer their injury
costs to employers. One way is to allow injured employees to
sue their employers under negligence law (if injured as a result
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of a hazard). This method, however, is precluded under the
"no-fault" approach of Workers' Compensation law, which covers
most jobs in our society. The second rnethodthat taken by
Workers' Compensationis to provide post-injury compensation
to employees which the employer must insure against. In practice,
this approach does not completely transfer all injury costs to
employers, because (a) Workers Compensation fails to replace
the full amount of lost income of the injured worker:2 and (b)
the insurance premium is not closely tied to injury experience in
the vast majority of firms.3 This latter problem suggests that even
if injured workers were fully compensated, employers would not
bear the full cost (nor reap the full return) of an increase
(Oecrease) in their injury rate. Hence, the Workers' Compensation
system itself works to some extent in th..-1 direction of inducing
"too many" injuries.

To the extent that workers do not receive full post-injury
compensation, a third approach must be relied upon to transfer
inju"y costs to the employer: risk premiums imbedded in the wage
rate. If the labor market functions properly, so that employees
know the riskf; they face and can freely choose among a variety
of jobs with different risks, then these "compensating premiums"
will :Trise naturally. Employers offering dangerous jobs will have
to offer higher wages in order to attract workers; otherwise these
woi.kers would prefer to take safe and pleasant jobs.

Tests for the existence of risk premiums cannot be accom-
by simply correhiting wages with injury rates, because

tesL; of this sort ignore other factors which influence wages
(education, race, sex, experience, unions, and so on). The real
quesion is whether, after controlling for these other influences
on wages, it can be shown that wage rates are higher in high-risk
job::.. Because of the lack of data, tests for "compensating pre-
roi..-is" have been limited to work injuries (mainly fatalities)
rather than disease, but each of four studies has found that such
2 In 1972. thirty-two of the fifty states had maximum weekly Iwnefits for tem-
porary total disability less than fio percent of the average weekly wage. See

Cornmission on State Workmen's Compensation Laws, Report
(Washington, D. C.,' July 1972), p. 61.
Tlw r17onsivetwss of insurance premiums rises with firm size. Even in

firm; with 1.000 employees. however, a 10 percent rise in injuries would only
inth:ce a 3 percent rise in premiums. Only when firm size reaches around
3.006 C.; the premium fully responsive to the injury rate. See Louise Russell,
"Pricing Industrial Accidents," SupplemwItal Studies for the Notional Com-
mission on State Workmen's Compensation Laws, vol. 3 (Washington. I). C.,
1973), p. 35.
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wage premiums exist. Two studies found premiums related to
occupation-specific risks,' while my own studies have found
premiums related to industry-wide risks of injury-related death.
The later of my two studies (whi(:h are summarized in Appendix B)
suggests that in manufacturing industries where the yearly death
rate is 16 per 100,000 workers, for example_employees receive
approximately 1.5 percent more per year (on the average) than
do employees of comparable skills in manufacturing industries
which have the average rate of 8 deaths per 100,000 workers.

The Adequacy of Risk Premiums. The finding that compensating
premiums (particularly for risk of death) do exist and that em-
ployers du supply safety in response to incentives suggests that
there is a private market for safety xvhich functions more or less
like the market in the fable...The justification for goiYernenent
intervention in the area of job safety and health must, then, rely
on the presumption that this market does not function perfectly.
For example, one might argue that risk premiums may well exist,
but that they are not fully compensating. Unfortunately, because
so many injury-related losses are ora psychic nature ("pain and
suffering") We cannot begin to tell if the wage premiums are in
fact fully compensating. We must, instead, base our decision
about government intervention on presumptive arguments on
whether workers are (a) well-informed of the true risks they face,
and (b) mobile enough to avoid risks for which they do not feel
fully compensated.

The strongest presumptive case for government intervention
can be made in the area of occupational disease, where a lack
of data prevents almost any analysis. This lack of data arises from
the fact that many occupationally related (liseases take years to
divelop, are difficult to trace to an occupational cause, and affect
employees to different degrees. For example, asbestos-related
cancer typically takes thirty years to develop:" while beryllium-
related disease may not appear for ten years after the last exposure

1 Robert E. B. Lucas, "Working Conditions, Wage Rates, and Human Capital:
A Iledonic Study" (Ph.D. diss.. Massachusetts Institute of Technology, Octo-
ber 1972). and R. Thaler and S. Rosen. "The Value of Saving a Life: Evidence
from the Labor Mat ket." Paper presented at the National Bureau of Economic
Research Conference, Washington. I). C.. November 30, 1973.

Russell Settle. "Benefits and Colds of the Federal Asbestos .itandard," Paper
presented at a Department of Labor Conference on Evaluating the Effects
of the Occupational Safety and Health Program, Annapolis, Maryland,
March 18-19, 1975, p. 15.

30



to the dust." Only 2 percent of coal miners with under ten years
of experience have black lung disease, while 21 percent of those
with more than thirty years of experience have it.7 The long
latency periods, the number of toxic chemicals (some 25,000
industrial chemicals are considered toxic), and the interaction
with nonindustrial hazardssuch as cigarette smokecombine
to make causal linkages difficult to identify and to make workers
susceptible to misinformation. Asbestos workers, for example,
were told that they were at risk only if they smoked, even though
company doctors had, in fact, discovered all workers were at
risk (with smokers facing the highest risks).8 The difficulties in
producing and disseminating timely and accurate information
would appear to make the case for government intervention
compelling in the case of occupational health.

The case for intervention is not as compelling in the case of
occupational injury, because workers can determineindependent
of employer-provided informationwhen injuries have occurred
or when hazards are present. They will either see them or hear
about them, and although it may take some time before they
learn of the true risks they face, they are less susceptible to
biased information from a deceptive employer. With work safety,
the question'is one of mobility.

It is important to understand that not everyone need be
mobile in order for there to be fully compensating differentials, so
long as the fringe of workers who are mobile are as well informed
and have the same attitudes about risks as do less mobile
Ivorkers. The problem is that ihe most mobile workers within
an industry or occupation are the young or recently hired." These
workers, because of their inexperience, are not well informed
about injury risks: in particular, they may tend to overestimate
the average risk because they themselves are much more likely
to be injured than are other employees.'" On the other hand,
young workers may be less averse to risks than a re older workers
°Rachel Scott, Muscle and Blood (New York: E. P. Dutton & Co.. Inc.. 1974),
p. 16.
7 U.S. Department of l.abor, Special Projects StafLunpublished data pertain-
ing to the Blac:k Lung 13enefits Program.
" Paid Brodeur. Ex1wm1abh: Americans (New York: The Viking Press, 1974).
p.
Edward Kalachek. Labor Markets and Unemployment (Behnont, Calif.:

Wadsworth Publishing Company. Im:., 1973). p. 52.
!" Walter Oi, "On the Economics of Industrial Safety," Law mid Contempo-
rary Probb:ms. Summer-Autumn 1974, pp. 683-635.
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with families, and therefore may demand less compensation for
facing the same risks. The most mobile workers are thus not
representative of the remainder of workers. To the extent they
overestimate "average" risk they demand a greater compensating
premium than would the less mobile workers; to the extent they
are not as bothered by risks, they demand a smaller premium than
would other workers. If compensating premiums result only from
the behavior of this mobile fringe, work safety may well be
either over- or under-provided.

The better-informed established workers, of course, are not

completely immobile. Nevertheless, pension plans, seniority
rights, employer-specific skills and advancing age all combine to
make job-switching costly. These employees will not be com-
pletely responsive to changes in hazards; because of this, if it is
only mobility that will create compensating premiums for this
group, one. would not expect the premiums to be fully compen-
sating.

In many cases, however, trained and experienced workers
are relatively costly to replace if they quit. This fact suggests that
these employees need not actually quit to signal their desire for
a higher wage if risks rise; the threat of quitting (or striking) is
enough to make employers attentive to worker preferences. Thus,
the lack of mobility among experienced workers need not be a
deterrent to the growth of compensating wage premiums. It is

impossible to say whether, aside from the defects introduced by
Workers' Compensation premiums, the market succeeds or fails
in transferring to their employers 'he costs of injuries to experi-
enced workers.

What evidence there is on job safety suggests that private
employers have pushed injury reduction to the point where those
injuries which remain are relatively costly to eliminate. My esti-
mates (see Chapter V and Appendix B) imply that before OSHA
only around 10 percent of lost-workday injuries could have been
eliminated by employer expenditures of as little as $2,000 per
injury. If we assume that hazards are 'eliminated in ascending
order of abatement cost, this estimatewhich is admittedly crude.
but all we have- at the momentwould indicate that employers
were already supplying a good deal of safety without government
intervention. While such evidence by no means implies that "a
good deal" of safety is "enough," it does warrant caution in
accepting the widespread belief that employers seriously under-
provide job safety.
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These arguments about the provision of job safety and health
by employers imply that the gains to society will almost certainly
be larger if the Occupational Safety and Health Administration
and the National Institute for Occupational Safety and Health
concentrate their scarce resources on stimulating occupational
health, while moving rather cautiously in the area of job safety.
TO some extent, federal resources have been concentrated pri-
marily on health. Three of the four standards passed under the,
permanent procedu-es have been health standards, xvhile all but
ono of the more than twenty studies the National Institute for
Occupational Safety and Health has worked on for the purpose
of recommending standards have related to occupational health."

On the other hand, OSHA has been much more vigorous in
its safety inspection activities than it has in its health inspections.
For support of this argument. let us consider OSHA's performance
under its Target Health Hazard Program, which is aimed at
enforcing the standards relating to asbestos. lead, silica, cotton
dust, and carbon monoxide. In the last half of 1972 (the first
period for which data are available) only 7 percent of all federal
inspections were conducted under the Target Health Hazard Pro-
gram, while 35 percent of all federal inspections were conducted
in the target program aimed at five high-injury industries.)' In

fiscal year 1974. the comparable figures are 3 percent and 12 per-
cent. respectively.'" Thus. OSHA appears to be allocating about
four or five times as many resources to its target safety program
as it is to its target health program. The result is that, while the
target safety program was approaching full coverage of its popu-
lation by the end of 1972. the target health hazard was most likely
covering about 5 percent of its population each year." The argu-
ments of this section. as well as the findings in Chapter IV on the
effectiveness of 051-IA's target safety program, suggest that this
emphasis on safety is ill-considered. Society is likely to derive
much larger gains from a program emphasizing occupational

See Bureau of National Affairs, OSff Reporter: Current Report, Nfay 10,
1973, p. 1440, and October 24, 1974. p. 593.
12 Office of the President, The President's Report on Occnontional Safety and
Health, }liaise Document No. 93-65 (Washington, D. C.: U.S. Government
Printing Office, 1973), p. 36.
13 U.S. Department of Labor. Occupational Safety and Health Administration,
"Monitoring Quality and Quantity Performance of the Field Compliance
Staff," unpublished report, August 1974, pp. 15-16.
" Page and Munsing, "Occupational Health and the Federal Government,"
pp. 665-666.
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health than from .a program emphasizing occupational safety,
because the private market for occupational health functions less
effectively than the private market for occupational safety.

An argument that the government is justified in developing a
safety or health program does not necessarily indicate the form or
extent of the program. Alternatives to the standards-setting form
or intervention vill be discussed in Chapter V. The procedures to
be used in determining the extent of the program are discussed in
the following section and illustrated in Chapter III.

Benefit-Cost Studies

Benefit-cost studies are the tools used to determine whether the
increases in human welfare (the benefits) which arise from com-
pliance with a particular standard are larger than the human
welfare foregone because resources which could be used for other
goods and services are devoted instead to increased safety and
health (the costs). Both conceptually and operationally, the ques-
tion studies of this sort try to answer is whether the workers
benefitting from the increased safety would be willing to pay
for the program. Of course, determining "willingness to pay" is
not a problem when, in fact, beneficiaries do pay for the goods or
services they receive: the willingness is apparent from their
behavior. (If the resources required to color a television image
produced more happiness when used in other ways, people would
not be willing to pay the extra costs of a color television.) It is
in the case where the beneficiaries do not directly pay for a
program that their "willingness to pay" must be imputed through
a benefit-cost study. The estimation of this "willingness to pay"
in situations which involve death or permanent impairment strikes
most people as morally objectionable, and it is to this problem
that the analysis which follows is devoted.

While each of us regards life as having inestimable value,
none devotes all his resources to preserving life and limb. Indeed,
we all take more than the bare minimum of chances with our
life and limb. We smoke cigarettes, mow our lawns with powerful
and dangerous (not to mention noisy) machines. rebel at the
mandatory use of seat belts, ride in cars and airplanes, overeat,
and often only see doctors when symptoms of disease are well-
advanced. In other words, from our behavior one can infer that
there are financial and psychic limits beyond which we are
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unwilling to go to protect our own life and limb± Benefit-cost
analyses must try to estimate these limits in order to accomplish
their purpose of simulating the decisions which individuals would
have made had the safety and health market been functioning
properly.

It is absolutely crucial, in developing estimates of the willing-
ness to pay for increased safety and health, that the willingness
of the people at risk be counted. It is not what Smith is willing
to pay to reduce the risk of Jones's death that is important, but
what Jones is willing to pay.'" After all, Jones is the beneficiary
of the safety and health program.

Since Jones loses more than an income if .higt- kill d or
disabled, to estimate a willingness to pay based on one's income
alone will vastly Understate the willingness of the people at risk.
Thus, to conclude thai' workers with discounted lifetime earnings
of $100,000 would be only willing to pay $8 to have the risk of
death or total disability reduced from 16 to 8 per 100,000 workers
would be an unconscionable assertion that people are only con-
cerned with money and that they would expect to bear no psychic
losses from death or disability. Only when an attempt is made to
infer, from the actual behavior of the people at risk, what they
would be willing to pay can we begin to have confidence that we
are not misstating their willingness.

Because people can be induced to take chances with their
health or safety, we can in some cases derive estimates of how
large such inducements need be to get the people to take a given
chance. To illustrate this, let us recall that it was reported earlier
how workers appear to require 1.5 percent more in yearly income
(other things being equal) to accept jobs where the death rate is
16 per 100,000 rather than where it is 8 per 100,000. Thus, a
worker earning $8,000 per year is willing to give up $120 to
reduce his own chances of death from .00016 to .00008. We could

Some argue that it is the irrationality of individualstlwir "it can't happen
to me" attitudesthat lead people to take more than the minimal chances
with their lives and limbs. This view of the individualas well as the views
assuming people do know best for themselvescannot be proven or dis-
proven llowever, almost all the major decisions in life are left to the individ-
ual in our society, under the explicit belief that individuals themselves should
be allowed the freedom to choose ammig courses of actiona view incon-
sistent with the notion that people are irrational and must therefore be
protected from therriselves,
1" Only in the case where Smith really cares about Jones, but Tones is either
unaware of his concern or is insensitive to it. should Smith's willingness to
pay be added to Jones's. Otherwise. Jones's willingness will reflect Smith's.
and to include Smith's would be double-counting.
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thus infer from their behavior that workers at risk would be each
willing to pay roughly $120 a year for a government-induced safety
program which reduced the yearly chances of death by a com-
parable magnitude.

Unfortunately, it is not always possible to estimate people's
willingness to pay for risk reduction, and what evidence there
is may be fragmentary or subject to statistical biases. Likewise,
there may be conflicting estimates of "willingness to pay." In
these cases, which are at this stage by far the majority, three
alternative methods of presentation seem useful. First, one can
knowingly use underestimates of the willingness to pay, and if the
program costs are still less than the benefits one can then be
certain the program is worthwhile. A benefit-cost study of OSHA's
asbestos standard,'' for example, used lost income from early
mortality as a measure of workers willingness to pay for
asbestos-dust reduction to mandated levels. This procedure
as we noted aboveclearly understates the value workers place
on risk reduction. Nevertheless, the study demonstrated that even
with downward-biased estimates of benefits, the asbestos-dust
reduction program still appeared to be cost-beneficial.

Second, one could in sonic cases knowingly overstate benefits
and test to see if the program looks undesirable. For example, a
study of a machine-guarding standard might require unavailable
estimates of how much people are willing to pay to reduce the
risk of losing a finger. If, instead. an -1;timate of vhat people are
willing to pay to reduce the risk losing a hand were available
and employed, and program costs still outweighed the benefits,
then clearly the program would not be vorthwhile.

Finally, in the indeterminate cases above, perhaps the best
the analyst can do is calculate what people would have to be
willing to pay order to justify the program. This figure (or
range of figures) can then be examined by policy makers to decide
if they look "reasonable" or not, given what is known about
human behavior in the relevant area. An example of this approach
is provided in the next chapter.

One final word is in order on the general idea of cost-benefit
studies in the safety and health area. Even if it is considered
morally objectionable to quantify the benefits of a safety or health
program in explicit terms, one cannot escape the fact that 9ny
decision about such a program implies a set of benefits. It is more
honest and useful to quantify these benefits explicitly than it is

IT Settlf:. "Benefits and Costs of the Federal Asbestos Standard."
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to pretend one is -above" such a "dollars-and-cents" approach
and then value the benefits implicitly. With the ideas of this
chapter in mind we may turn, in the next chaptur, to an example
of the kind of analysis OSHA should employ in its standards-
setting process.

Summary

This chapter has sketched a theory of social welfare that may be
used to analyze the question how much safety and health our
society should attempt to provide for its workers. This theory
suggests the following general guidelines for OSHA policy mak-
ing: (a) the goal of minimizing occupational risks is probably not
socially desirable (as judged by the people themselves); (b) safety
and health decisions should be made in a benefit-cost context;
(c) OSHA should encourage the achievement of given safety and
health goals at minimum cost: and (d) the goal of equalizing risks
across occupations or industries is not necessarily consistent with
the goal of providing for the general welfare.

The theory sketched in this chapter was also used to analyze
the conditions under which the private market would fail to
provide the "right" amount of safety and health. The chapter
then reviewed evidence on the actual functioning of the labor
market in the provision of safety and health: the supportable
conclusion is that occupational health is probably seriously under-
provided in this country, but that occupational safety cannot be
presumed to fall far short of being "correctly" provided. The
policy implications from this conclusion are that OSHA and
NIOSH should concentrate their resources on health rather than
on safety. Unfortunately, OSI IA only partially focuses its efforts
on hedlth.

The chapter ended with a discussion of the estimation of
safety and health benefits, including the options for such calcula-
tions when estimates of "willingness to pay" ate fragmentary.
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CHAPTER III

THE NOISE STANDARD:
STANDARD-SETTING

IN THEORY AND PRACTICE

An ounce of prevention is worth a pound of cure.

While Benjamin Franklin may have been correct in believing that
reducing the probability of accidents is usually cheaper than
dealing with their consequences. it has been argued in Chapter II
that OSHA should not necessarily try to reduce the risks of occu-
pational injury or disease to the technologically feasible minimum.
Instead. OSHA should attempt to set its standards at that level of
stringency for which the additional costs and benefits are roughly
balanced. It is important, therefore. that the guidelines developed
in Chapter II he both susceptible of use and actually employed in
decisions made by OSHA.

OSHA has never conducted a benefit-cost study of any stan-
(lard it has proposed. although one such study was performed
outside of OSHA after the asbestos standard was promulgated
and showed the standard to be helpful in promoting the general
welfare) In part. this absence of proper analysis has been the
result of beliefs that reduced risks of injury or disease should
not be treated as an economic commoditya view which Chap-
ter II attempted to dispel. Also, given the legislative mandate and
judicial decisions, it is not clear that OSHA could legally justify
a decision based on a weighing of costs and benefits. Neverthe-
less. benefit-cost analyses, it has been argued, are the only
defensible tools by which to judge the social efficacy of any
standards, and their lack of use in standard-setting is regrettable.
The purpose of this chapter is to illustrate the practicality, insights

Settle. "Benefits and Costs of the Federal Asbestos Standard."
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and problems of benefit-cost analysis in the safety and health area
by analyzing OSHA's decision on the noise standard.

A careful consideration of the decision concerning the limits
on occupational noise is particularly interesting because it is the
first standard to pass through OSHA's permanent standard-setting
procedure to have a pervasive effect on industry. I3ecause its
impact Will not be limited to just one industry or occupation, the
noise standard is the most controversial one yet proposed. Indeed,
the executive secretary of the AFL-CIO's stamling committee on
safety and health believes the debate on the noise standard to
be a "battle of Gettysburg": "The debate will be between two
philosophiesone stressing the costs of implementation, the
other the health of workersand . . . OSHA's ultimate decision
will reveal how the Administration intends to enforce the law."

Existing and Proposed Noise Standards

OSHA's original noise standard was passed under the interim
procedures specified in_the act. The standard limited the noise to
which workers could be exposed (per eight-hour day) to 90 deci-
bels (dI3A). If noise levels were 95 (1131\. workers could only be
exposed for four hours and could then not be exposed to noise
over 90 dI3A the rest of the day. Workers could only be exposed
to noise of 100 dRA for two hours, and impulse noise could not
exceed '140 df3A. Engineering controls or worker job rotation had
to be used, under the standard, to enable the firms to come into
compliance: only if these measures were not feasible could per-
sonal protective equipment (such as earpings or ear muffs) be used
to reduce souml levels to which workers were exposed."

On August 14. 1972, the National Institute for Occupational
Safety and Health issued a criteria document which called for the
eight-hour exposure to be limited to 85 dI3A, the four-hour ex-
posure to 90 :MA, and the two-hour exposure to 95 dI3A. Impact
noise, it was recommended, should not exceed 115 dBA.4 The
five dRA reduction in all but impulse noise levels may appear to
be small, but it is not. Noise of 85 df3A. for example, has less than

= !HMOS W. Singer. "Network of Laws Rule Employer-Employee Relations."
Notional Jouroul Urports, March 22, 1075. p. 4:10.

U.S. Code of Federal Rem:Mt/oils, Title 20, Section 1010.05.
U.S. Department of Health, Education and Welfare, National Institute of

Occupational Safety and Health. "Occupational Exposure to Noise," 1972.
Chapter I.

40

4 .5



half of the energy, and .sounds only 75 percent as loud to the ear,
as noise of 90 dBA. NIOSH recommended the new standard to
reduce the chances of workers incurring noise-induced hearing
loss.

OSHA commissioned an economic impact study to estimate
the costs of compliance with the 00-decibel standard, which was
not being completely enforced. and with the NIOSH alternative.
This study estimated the costs of compliance, for manufacturing
industries alone, at S13.5 billion and S31.6 billion for the two
alternatives, respectively. This report was submitted in January
1974, and in October of that 2.7ear OSHA proposed a standard
1.vhich left the original exposure limits unchanged but had more
detailed requirements on monitoring workers' hearing and testing
for factory noise levels. OSHA's decision explicitly recognized
the greater risk of hearing loss to which employees would be
xposed, but argued that this reduced risk MIS not worth the

added cost of the 85-decibel standard. OSHA's decision was not
based on any study which u t tempted to estimate workers' willing-
ness to pay for the reduced risks.

OSHA received over 800 comments on its proposed standard.
and in December the Environmental Protection Agency (EPA)
criticized OSHA's proposal. arguing that the noise exposure levels
should be 85 dBA for eight hours, 88 for four hours. 91 for two
hours, and so -on. The Environmental Protection Agency recog-
nized the difficulty of achieving this ideal in all industries. and
one of its proposals to deal with this problem 1.vas to set industry-
by-industry standards for noise. OSHA rejected EPA's criticisms
and sug'gestions. arguing that industry-specific standards would
be inequitable by affording differeni levels of protection to differ-
ent vorkers," I.Iearings on the noise standard proposal were held
in mid-1975.

OSHA's Decision: Some General Comments

The basic 1.veakness in decision milking on the noise standard has
been the failure by OSHA and by its critics even to illtempt to
find out whether the beneficiaries of the program would be willing
to pay its costs. The failure to think in terms of costs and benefits
has meant that three major decisions have been made arbitrarily,

7. Bureau of National Affairs, Iteporter: Current fleport, December 18,
1974, pp. 8E4-891.

Ibid., March 20. 1975. pp. 1398-1401.
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concerning the important issues of (1) noise exposure levels, (2)
industry-by-industry standards, and (3) the use of personal pro-
tective devices.

With respect to the setting of noise exposure levels, OSHA
explicitly recognized it must "balance the factors of protection of
employees, technology and cost," but the agencybecause it has
not employed benefit-cost techniqueshas never developed a
balancing method. In fact, the entire debate on this far-reaching
decision has been carried on without any fundamental agreement
about the proper decision-making criteria. Data on noise exposure
levels, hearing loss risks, and cost of compliance have been gath-
ered, but no one, including OSHA, has attempted to quantify the
benefits. An attempt at quantification will be illustrated in the
next section of this chapter, but before moving on it will be useful
to discuss the other two major aspects of the proposed standard
on noise.

Industry-Specific Standards. OSHA's decision not to allow
industry-by-industry noise limits evidently conflicts with the
decision-making guidelines developed in Chapter II. There it was
argued that if all industries are required to meet the sIe standard,
despite differences in the costs and benefits of compliance, OSHA
will almost surely allow some industries to have "too many" risks
while forcing others to have "too few." The point is that striving
to attain an equality of risk across industries is, in general. not
consistent with the goal of improving social welfare (see Chap-
ter II for the reasoning 'behind this assertion).

Because the idea of "equal opportunity for safe work" has
some rhetorical appeal, it may be useful to expand briefly on the
undesirability of the concept as a social goal. One reasonable
interpretation of this goal is that all work will be required to entail
a minimum risk of injury; that is, structural steel workers must
face risks as small as those accepted by office clerks. The fact
that people as consumers freely and almost universally take
"unnecessary"as \veil as differentlevels of risk is enough to
suggest the social undesirability of this goal.

Second, however. the "equal opportunity for safe work" idea
is based on the fallacious notion that unequal risk implies unequal
human happiness. The happiness one derives from a job is a
function of the wage rate, job tasks, prestige, and so on, in addi-
tion to the risk of injury or disease. There is growing evidence

7 Ibid.. p.
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that Ivorkers are compensated for the "bad" characteristics of
their jobs, including the risk of injury-related death. Some prefer
added income to reduced risk, and these are the ones who wind
up in the more dangerous jobs. To force these workers to take
reduced risks at the expense of higher wages vill make these
workers feel worse off. A recent example of forced risk reduction
in the nonwork area is the law which, in effect, required the com-
pulsory use of automobile seat belts. While such a law tended to
equalize the risk of death for people driving cars (at least cars of
the same size and age), it is clear that a considerable group of
people preferred taking higher risks to the bother, discomfort, or
expense of mandatory seat belt use. The law Ivas ultimately
repealed. largely as a result of consumer pressure.

There are some situations, particularly situations involving
occupational disease, where it has been argued that compensating
wage premiums are not likely to exist. This situation, however,
does not justify reducing all risks of disease across industries to
some equalized (presumably low) level, because the costs of
doing so are not equal. While industry-specific standards will
mean that some people vill be exposed to more risk than others,
one need only observe the different responses of people to the
innouncement of a srnoking-cancer link to be reminded that there
are large interpersonal differences in the perceived costs and
benefits of reducing the risk of disease. In cases where ignorance
of risks has effectively prevented compensating premiums from
existing, the government can best achieve a goal of equalizing
human welfare by educating workers about the risks they face
(as in the case of (:igarette smoking) and helping them achieve
through portable pension plans, job retraining, relocation sub-
sidies, and the likeenough mobility to leave jobs for which the
risks are insufficiently compensated.

Personal Protective Equipment. Another issue which OSHA has
decided without regard to benefit and cost anolysis concerns the
use of personal protective devices (ear plugs and ear muffs) to
reduce noise. I3oth the original and proposed standards allow
noise level reduction through the use of personal protective equip-
ment only if reduction by technical or administrative means is not
technically feasible. While OSIIA maintains that the use of ear
plugs is not hygienic and can result in the reduction of effective
communication between employees (possibly leading to increased

See footnote 4, Chapter II.
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accidents), the decision to insist on engineering and administrative
-means of noise reduction was not made in an explicit benefit-cost
context. It appears, therefore, that OSHA has arbitrarily ruled
out what may he a much less costly means of reducing noise
even after accounting for the undesirable side effects of wearing
ear protectors. It is interesting to note, in this regard, that a judge
for the Occupational Safety and Health Review Commission ruled
that OSHA had failed to demonstrate that a rational basis existed
"for compelling the employer to quiet the machines, at great
expense. when the employee can be protected by personal devices
at relatively little cost." "

To argue that personal protective equipment should not be
excluded as a means of achieving a given level of noise reduction
does not imply, of course, that the given level of reduction is
desirable or that ear plug use should be required. Indeed, it is
clear that most workers would not be willing to pay for the per-
sonal equipment necessary to achieve a 30-decibel reduction in
factory noise (a good set of individually molded ear plugs can
reduce noise by that much). In 1968 Employers Insurance of
Wausau surveyed 1,148 plants which issued ear protectors (along
with warnings about hearing loss) to employees: the survey
revealed that only a fifth of the plants maintained the program for
longer than six months because of the difficulties of enforcing the
use of such protectors by employees.'" If employees are not willing
to wear protectors given them by employers, obviously the incon-
venience of wearing them outweighs the benefits (including the
benefits of reduced (:hance of hearing loss), and they surely would
not be willing to pay for these protectors. To force them to wear
protectors in order to achieve a reduction in noise levels would
clearly make the 'beneficiaries" of the standard feel worse off.

If employees are generally not willing to pay the costs of
protective equipment designed to reduce occupational noise to
mandated levels, the question arises whether they would be
willing to pay for the requirml noise reduction through use of
engineering controls. Employee behavior related to this question
cannot be directly observed,.so the answer to this question cannot
be obtained as easily as was the answer for personal protective
equipment. One set of procedures for attempting an answer is
illustrated in the next section, to which we may now turn.
9 Bilrean of National Affairs. OSII Reporter: Current Report. October 10. 1974,
p. 530.
I" "Fight against Noise on the INalth Hazard You Can't See,- U.S.
News F, World Report. May 26, 1975, p. 78.
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The Costs and Benefits of the
OSHA and NIOSH Noise Proposals

The benefits of reduced noise most likely fall into two categories:
the benefits of reduced risk of hearing loss and the benefits
relating to the more pleasant work environment which results as
noise is reduced. Workers should be willing to pay something to
obtain these two goods. Most of the costs of noise reduction are
related to the resources which must be devoted to the manufac-
ture of noise shields. mufflers, acoustical tile, and so on; but
society must also devote resources to enforcement of the standard,
and the expense of compliance with the standard may cause some
resources to be idled temporarily (plant shut-downs, layoffs, and
so on). The quantification of these benefits and costs is discussed
below.

Costs of the Two Proposals. OSHA commissioned a leading noise
consulting firmBolt, Beranek and Newmanto estimate, among
other things, the costs to industry of compliance with the 85-
decibel standard and the 90-decibel standard (which was not being
fully implemented). The firm confined its analysis to the manufac-
turing sector (including utilities), where it employed interviews,
its own knowledge, and data on the numbers of particular kinds of
machines to make industry-by-industry "best guesses" as to the
costs of compliance. It considered the direct costs of machine
enclosures, mufflers, quieter parts, building treatments, and per-
sonnel enclosures, while explicitly ignoring the costs of audio-
metric testing, lost production time during set-up, decreased
productivity resulting from machine enclosure and the enforce-
ment costs to achieve complete compliance (it may be noted that
the benefit calculations below assume complete compliance).
While the estimates presented are admittedly "best guesses," the
study appears to be carefully done, was performed by experts in
the field of noise abatement, and (if anything) probably under-
states the costs." Not only are the indirect costs listed above not
II See Bolt, Beranek and Newman, "Impac.t of Noise Control at the Work-
place,- Report No. 2571 submitted to the U.S. Department of Labnr, Occupa-
tional Safety and IIealth Administration. Office nf Standards. January 1974.
This report has been criticized-because of its reliance on interviews with
employers and its assumption that retrofit devices and machine enclosures
will be used. (Se( Bureau of National Affairs, OSF1 Reporter: Current Report,
July 10. 1975, pp. 185-186.) The first argument is that employers will overesti-
mate costs of compliance because of their opposition to the new standard,
while the second argument is that (as yet umkveloped) technological innova-
tions will significantly rmluce costs. Both arguments ignore the fact that Bolt.
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quantified. but the cost estimates implicitly assume only one-time
compliance costs. To the extent that noise abatement devices
depreciate over time, the use of one-time compliance costs \Yin
result in an underestimate of the true costs to society over the
relevant time horizon.

The study suggests that the costs of securing compliance with
the present 90-decibel standard in manufacturing (including utili-
ties) alone would be $13.5 billion. To comply with the 85-decibel
standard would require that society devote $31.6 billion to noise
abatement, on a one-time basis, in these industries.'

Benefits: More Pleasant Working Conditions. The link between
occupational noise and permanent hearing loss is well established
and will be discussed later. However. other adverse effects of
noiselargely ignored in the debatealso exist. Noise interferes
with interpersonal communications needed for normal work and
personal relationships. In addition, loud noise is irritating to most
people, although long-term psychological or physiological effects
have not been convincingly demonstrated." Because noise is so
unpleasant to most people, employeeson this account alone--
should be willing to pay something for quieter working conditions.
Because there are no studies relating wage levels to noise ex-
posure (other things held constant)," we must infer from other
Beranek and Newman is a firm of noise control experts standing to gain from
promulption of a new standard: hence, its MV/I incentives would be to bias
costs downward if it decided to depart from objectivity. The second ;irgo-
mont is speculative and overlooks the fact that many employers will find it

cheaper to use retrofit devices than to replace ail entire useful machine just
to take advantage of a new noise control device.
12 Bolt, Beranek and Newman, "impact of Noise Control at the Workplace.-
pp. 15. 28.
13 It has been shown experimentally, for example. that physiological reactions
to sudden noise do exist but tend to subside with recurrent exposure to the
tiaMe sound. (See National Institute for Occupational Safety a)1d Health.
"Occapational Exposure to Noise.- P. IV-10.) Likewise. studies have tended
to show grlaner tension-related diseases among workers in noisy factories
butt have not been able to isolate the effects of noise from its correlates of
heat, dirt and so on. (See NIOSI I. "Occupational Exposure to Noise,- p.
and jeanne NI. Stellman, NIA.. and Susan NI. Daum. NHL lVoth Is nungerous
to Your Health (New Yorkt Vintage Books. 1073). p. 10-1.) Other studies more
carefully controlling for noise have shown no effects on mental upset. (See
William Burns, Noise owl Mall (London: John Nlurray, 101181. pp. 113-11-1.)
11 One researcher has found that wages for wlate males are 7-13 percent
higher, other things being eclual, for workers exposed to any one of the fol-
lowing unpleasant working conditions: noise, wetness, heat, fumes. or luiz-
ards. I Iowever. the study did not distinguish the separate effects of noise
on wages. See Robi:rt E. B. Lucas, "Working Comlitions, Wage Rates, and
!Inman Capital: A lIedonic Study," pp. 208-21o.
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noise-related behavior ixhat people are willing to pay to rid them-
selves of the irritability of noise.

Perhaps the best xvay to find out something about willingness
to pay for noise abatement is to look at residential property values
at noisy sites, such as those around airports. Because noise is an
irritant, people should demand compensation for being exposed
to itor conversely. be willing to pay to get away from it. We
should therefore observe that homes near noisy airports should
sell for less than homes of comparable ige and construction in
quieter neighborhoods. People who decide to locate near the
airport are being compensated fcr.i 'rile noise they must endure,
while those xvho c:howw to live irt a quiet neighborhood demon-
strate by their actions that thi.y are willing to nay more for their
home precisely because it quiet. The property value differential
due to noise (that is, af'.;,r (..mtrolling for other factors which make
housing prices vary) thin efore a good indicabon of what people
are willing to pay. at least it the margin, to rid themselves of
exposure to noise.

There is very strong evidence that single-family homes near
major metropolitan airports sell for about 10 percent less than
ciomparable homes in quiet neighborhoods. Four different studies
which carefully controlled for other factors influencing housing
values all came to the conclusion (using different data sets) that
roughly a 10 percent property value reduction related to noise
exists in neighborhoods close to major airports*" Because the
difference in noise levels (averaged over time) between airport
and quiet suburban locations is 20 to 25 decibels (80 to 85 decibels
as against 55 to 60 decibels) the results of these studies can be
translated into a .4 percent or .5 percent reduction in property
values for each decibel increase in noise. The results of the
studies are summarized in Table 1 where it is seep that families

a typical house are willing to pay from S120 to S150 per

jun Nelson, -The Effects of Mobile-Source Air and Noise Pollution
on Residential Property Values," Report No. DOT-OS-40094 submitted to the
Department of Transportation, Washington, D. C.. lanuary 1975, Chapter 8,
for a review of these studies. A fifth study, also reviewed by Nelson. found a
32 percent reduction in property values around airports. Nelson, however.
believes that the findings of this study result from faulty statistical. proce-
dures. Indeed. One of the three (:ities in this latter study is Los Angeles, and
other evidence (see the text) from Los Angeles contradicts the 32 percent
estinuite and supports the '10 percent finding. Unfortunately. there are no
independent estimates of property value reductions in the other two cities,
Dallas and New York.
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Table 1

SUMMARY OF EFFECTS ON PROPERTY VALUES
OF NOISE EXPOSURE

Estimated
Dollar

Per Decibel Value of
Percentage Reduction

Source Reduction per Decibel
Study of in Property on a Home
(year) City Noise Values of $30,000

Nelson (1975) Washington, D. C. Airport .5% $150

Price (1974) Boston Airport .4% 120

Dygert (1973) San Francisco Airport .5% 150

Emerson (1969) Minneapolis Airport .4% 120

Nelson (1975) Washington, D.C. Traffic .2% 60----
Source: Jon P. Nelson, "The Effects of Mobile-Source Air and Noise Pollution,"
Report No. DOT-OS-40094, submitted to the U.S. Department of Transportation,
January 1975, Chapters 7 and 8.

decibel to rid themselves of noise.'" These estimates are con-
sistent with the findings of a court in Los Angeles that 520 home-
owners under the landing approach to Los Angeles International
Airport had suffered an average loss (in 1964 prices) of $1,700 as
a result of increased jet flights over their homes.'7 Multiplied by
a factor of 1.5 to account for housing price inflation, and assuming
a 20-decibel increase in noise levels around airports, the $1,700
loss implies a current estimate of a S130 per decibel reduction in
property values.

There are several reasons to believe, however, that these
estimates of per decibel reductions in property values probably
overstate the willingness of workers to pay for reductions in fac-
tory noise. First, there is some evidence that people are more
bothered by noise at home than at work.'S Airport noise, for
example, is intermittent, while factory noise tends to be constant.

The mean value of single-family housing in the most recent studywhich
was of the Washington, D. C., areawas between $28,000 and $31,000 (1970).
See ibid., p. 8.13.
IT "Airport Commission OKs Easement Payments to 552," Los Angeles Times.
February 11, 1975, p. 21. It is also interesting to note that the Los Angeles
County Assessor's Office uses, as a rule of thumb, the 10 percent decrease in
property values around airports.
t` Wyk Laboratories, Community Nois-e, report submitted under Contract
68-04-0046 to the U.S. Environmental Protection Agency, Washington, D. C.,
December 31, 1971, p. 65.
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It is xvidely agre( that intermittent sounds with the same average
intensity as a coilstant sound are perceived as more irritating by
the listener.'" Also, homes are probably regarded as one's primary
haven from outside intrusions, including the noise of others.

The second reason why property values may overstate the
willingness of a worker to pay for factory noise reduction is that
homes are used hy more than one person and fOr a greater number
of hours per year than are spent in a factory," Third, the decline
in property values associated lvith airport noise probably also
captures the effects of nuisance unrelated to noise. For example,
21 percent of those extremely bothered by aircraft overflights
were primarily bothered by interference with TV reception.'
There is also evidence that part of the nuisance created by aircraft
overflights is the fear of crashes."

The effects on property values of noise generated by sources
other than aircraft can help control for the third problem above.
One study (see Table 1) found that traffic (especially truck) noise
causes a S60 per decibel reduction in property values. The only
other major study of the effects of traffic noise on property values
found an $82 per decibel decrease.2" These findings are consistent
with the assertion that it is more than aircraft noise which causes
property values to decline near airports.

These studies indicate that people are willing to pay some-
thing between $60 and $150 to obtain a one-decibel reduction in
"Theodore j. Schultz, "Noise Assessment Guidelines. Technical Back-
ground," Report No. TE/NA 172 to U.S. Department of llousing and Urban
Development, Offke of Research and Technology, 1972, p. 19.
2" It is not ckar how to standardize for the number of people affected and
the hours of exposure. For i:xample, if the husband is willing to pay S2500
to avoid noise but his wife is only willing to pay $2000, it may well be that
they would only buy near an airport if the property value differential were
at least $2500. If such a decision were influenced by the most noise-sensitive
spouse, pruiterly value decreases would repr(sent the "willingiwss to pay"
of the most sensitive family member and would not be the sum of the "will-
ingness to pay" of each family member. We therefore make no adjustments
of this sort, although it is recognized that the failure to do so probably over-
states the "willingness lo pay" to avoid industrial noise.
2 Wyle, Community Noise, p. 64.
2 2 Studies have shown that fear of airplane crashes has an effect on airport-
related annoyance levels at least twice that of noise. See Paul N. Borsky.
"Community Annoyance with Aircraft Noise Reported by Residents in the
Vicinity of JEK Airport-1972," Report No. DOT-TST-75-64 submitted to the
U.S. Department of Transportation, Washington, 1). C., December 1974, p.
and Table 13.
2 3 Nulson. "Tlw Effects of Mobile-Source Air and Noise Pollution," Chap-
'ter 7.
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noise exposure, although, according to our argument above, the
lower-bound figure is probably more representative of what the
typical person would be willing to pay for a reduction in factory
noise. It should be stressed th these figures have been capitalized
into residential property v ues and therefore represent what
people are willing to pay, on a one-time basis, to obtain reduced
irritation over several years. Because both the costs and the
benefits are stated on a one-time basis, cost and benefit figures are
directly comparable. All that needs to be done is to estimate the
aver,ige reduc Aon of noise levels which would be attained under
the 90-decibel and 85-decibel standards.

Table 2 contains estimated noise exposure distributions for
production workers, in manufacturing and utilities, contained in
the report to OSHA by Bolt, Beranek and Newman. From these,
one can estimate the average noise level in three situations:
continued weak enforcement of the current 90-decibel standard,
full enforcement of OSHA's 90-decibel standard, and enforce-
ment of NIOSH's recommended 85-decibel standard. The second
and third options would lower estimated average noise levels,

Table 2
DISTRIBUTION OF NOISE EXPOSURE FOR PRODUCTION

WORKERS, MANUFACTURING AND UTILITIES INDUSTRIES

Decibel
Level

Estimated Percentage

90-dBA standard

Unenforced

of Workers Exposed to:

Enforced

Enforced
85-dBA

standard

80 30 30 92

85 40 62 4

90 15 4 2

95 7 2 1

100 4 1 1

105 2 1 0

110 1 0 0

115 1 0 0

Average dBA level 87 dBA 84 dBA 81 dBA

Source: Bolt, Beranek and Newman. "Impact of Noise Control at the Workplace."
Report No. 2671 submitted to the U.S. Department of Labor. Occupational Safety
and Health Administration. Office of Standards, January 1974. pp. 13, 26.
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estimated benefits are considerably below the estimated respective
costs of $13.5 and $31.6 billion.

Using the implicit assumption that residential property values
reflect only the irritability of noise, and not the hearing loss
effects,24 the best estimate is that workers must be willing to pay
at least $10.9 billion for hearing loss benefits in order to justify
enforcing OSHA's 90-decibel standard. The cOmparable figure for
the 85-decibel standard is $26.4 billion. The hearing loss benefits
required to justify each standard could, however, be as low as
S7 billion and $18.6 billion, respectively, if our alternative esti-
mates of the tension-related benefits are employed.

Before moving on to an analysth of the hearing loss benefits,
let us briefly consider whether there are other benefits which have
been ignored. NIOSH lista the possible ill elcfects of noise in
four categories: hearing loss. ph,..sical ...,1 ps:-chological dis-
orders, interference with. spt . t:h commuffications. ;and disruption
of job performance. Hearing and annoyance aside, the evi-
dence on the other adverse effer:ts of noise is weak. Noise has
been shown to affect job perfor=nce ativc.:sely only in tasks
requiring extreme mental deurinds,'''' while there is no systematic

2/ This assumption appears to be rolsonable. given the gene:ral lack of knowl-
:idge people can be presumed to ha :r! on noise-induced ':learing loss.

NIOSH. "Occupational Exposure to :S...oise." ft)bs requiring extreme
mental demands are probably those least ;it:ply to b, noisy. Employers bear
[he cost of disrupted or lowered producdvity and will therefore lake steps
[o reduce noise levels for jobs requiring relative quiet in order to be per-
rormed effectively..
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evidence that noise causes physical or psychological disorders.
Indeed, one expert contends that "on the evidence which exists
it is difficult to see how major effects on health, if they existed,
could so far have escaped detection."

Interference with reception of speech for social purposes has
most likely been acc:ounted for in the irritation-related benefits,
but such interference may also cause accidents by masking warn-
ing shouts or signals. NIOSH regarded the argument that noise
is a cansal factor in accidents as "plausible," but conceded there
was no evidence for this:2' The only published study purporting
to show a causal link between noise and accidents was put out in

1950, but the study did not control for the other factorsprobably
also existing in noisy departmentswhich affect work injuries:2.s
Using Bolt, Beranek and Newman data on noise for seventeen
manufacturing industries, and controlling for other variables such
as new-hire rates, percent female and black, wage rates and the
size of death-related wage premiums. I could find no evidence that
noise itself contributes to injuries. While a study of seventeen
industries cannot be regarded as even close to conclusive, the
absence of other evidence on the subject is highly suggestive.
Noise abatement firms, in particular, have strong incentives to try
to establish the above linkage and have had at least twenty-five
years to do so. The fact that the linkage has not been proven may
fairly be taken as evidence that if noise is a contributing factor to
occupational injuries, it is a minor one.

Benefits: Reduced Risk of Hearing Loss. It is well established that
prolonged exposure to noise over 75 or 80 decibels may eventually
result in hearing loss. The hearing loss first occurs at frequencies
above the normal range of speech and only gradually moves down
to the frequencies of 500 to 2000 vibrations per second where
normal speech takes place:2" The usual practice is to regard
hearing as impaired only if a person has a 25-decibel or greater
loss in hearing threshold level averaged for both ears over fre-

.oncies of 500. 1000 and 2000 vibrations per second. The greater
losses at higher frequencies make it very difficult for hearing aids
to compensate for noise-induced hearing loss. Amplification so

24 Burns, Noise and Man, p. 114.
27 MOSUL "Occupatiorutl Exposure to Mike," p. IV-13.

Willard A. Kerr. "Accident Proneness of Factory Departments." Journal of
Applied Psychology, 1050, pp, 167-170.
29 Burns, Noise and Man, p. 185.

52 5 7



that higher-frequency sounds can be heard renders sounds in
lower frequencies unbearably loud.

Estimating the extent of hearing impairment among workers
under the three noise abatement alternatives considered in this
chapter must take account of the fact that for most people such
hearing loss occurs over a long period of time. In particular, the
incidence of hearing impairment increasingly rises with years
of exposure, most noticeably after twenty yea rs.31' Therefore, the
incidence of loss at retirement is the best basis for comparing such
loss across the three alternatives. This basis also has the advan-
tage of controlling for the effects of aging on the loss of hearing.

Two available studies document the relationship between
occupational noise exposure and hearing loss. One is cited in the
Bolt, Beranek and Newman study,"' and its results are shown as
the -low" estimates of hearing loss in Table 3 below. The results
of the other study, cited in the NIOSI-I document.".2 are shown as
the "high" estimates of the table. Both sets of figures relate to
hearing loss, at retirement, for workers exposed to the indicated
noise levels for twenty to forty years. Because a noise level of

dBA or lower is thought to be "safe." the hearing loss at
80 dBA can be considered as the normal amount associated with
the aging process. The data on hearing impairment indicate that
while 20 to 25 percent of non-noise-exposed retirees would
exhibit hearing impairment. around 70 percent of workers retiring
from jobs which exposed them to 100 dBA daily would suffer
significant loss. Weighting the incidence of hearing.loss at each
noise level by the fraction of workers exposed tà that level
(Table 2) yields the estimated average incidence under the three
noise abatement alternatives we are considering. From the lower
panel in Table 3 it can be seen that fully enforcing the 90-decibel
standard would save 5 percent of manufacturing workers from
exhibiting hearing loss at retirement, while the 85-decibel standard
would reduce the incidence of hearing loss by eleven to sixteen
percentage points.

In the previous section, it was estimated that the 14,382,000
manufacturing/utilities workers would have to be willing to pay
around S10.9 billion for hearing loss benefits alone to justify the
3()See, far example, the data presented in Stellman and Daum. Work Is Dan-
gerous to Your Health, p. 117. Also see NIOSII, "Occupational Exposure to
Noise," Table XII.
31 Bolt, Beranek and Newman, "Impact of Noise Control at the Workplace,"
p. D-2.

NIOSH. "Occupational Exposure to Noise," Table XII.
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Table 3

INCIDENCE OF HEARING LOSS AT RETIREMENT
FOR WORKERS EXPOSED TO VARIOUS NOISE LEVELS

FOR THEIR ENTIRE CAREERS

Decibel Level

Percentage of Retirees with
Hearing Lossa

Low impact of
regulations

High impact of
regulations

80 24% 20%

85 32 35

90 42 49

95 52 63

IOC 64 76

105 78 88 b

110 88 94b

115 94 100b

Weakly enforced
10-dBA standard 36 38

Fuliy enforced
90-dBA standard 31 33

Fully enforced
85-dBA standard 25 22

a "Low" and "high" are in reference to the estimated impact of the regulations
on hearing impairment. One reason for obtaining the lower impact is that a
larger proportion of retirees are estimated to have impairment even when not
exposed to dangerous levels of noise. The estimated percentage of retirees
with hearing impairment unrelated to noise is shown in the 80-dBA row. It will
be noted that the "high" series starts lower, but rises more rapidly, than the
"low" series.
b The NIOSH study (NIOSH, "Occupational Exposure to Noise," Table XII) from
which these figures were taken did not have hearing loss data beyond exposures
to 100 decibels. These figures are arbitrary estimates which seemed reasonable
in relationship to the "low" estimates derived from the Bolt, Beranek, and
Newman study (Bolt, Beranek and Newman, "Impact of Noise Control at the
Workplace," p. D-2),

90-decibel standard. This figure implies that each must be willing
to pay at least S758ml a One-time basisin obtain n probability
of hearing loss five percentage phiifits lower than otherwise. To
justify the 85-decibe1 standard probably requires that workers
be willing to pay $1835 apiece for the 11 to 10 percentage point
reduction in hearing impairment risk afforded by that standard.
Would Ivorkers be willing to pay these amounts?
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Posing the question in terms of whether all workers at risk
would be willing to pay a relatively small sum for a small reduc-
tion in that risk emphasizes the aspect of uncertainty inherent
in the decision; no one individual can be sure in advance whether
he will or will not have impaired hearing at retirement. I lowever,
the question of willingness to pay can probably be most easily
considered if we pretend that people's ultimate fales are known
with certainty and ask the equivalent question: would the
719,100 workers whose hearing at retirement would be saved from
impairment by the 90-decibel standard-5 percent of 14,382,000
be willing to pay about S-15,000 for the benefit of unimpaired
hearing? To justify the 85-decibel standard, workers would have
to be willing to pay between 511,500 and S-I6.500 to keep from
having certain hearing loss upon retirement. (If the most optimistic
estimates of tension-related benefits are used, the hearing loss
benefits required to justify enforcement of either the 90-decibel
or 85-decibel stan(lards must be around S10,000 to each person
who otherwise would have.become impaired.)

The answer to the cfnestion whether one might expect work-
ers to be willing to pay these amounts is. of course, highly de-
pendent on how serious the hearing loss is for the typical impaired
worker. Data cited by the Environmental Protection Agency.
while appearing to yield lower estimates of the incidence of im-
pairment than those in Table 3, nevertheless indicate that workers
close to those typically impairedthe tenth percentile of the
population when ranked by sensitivity to noisedo not stiffer
threshold losses (in the speech range) too much above 25 decibels
from forty years of exposure to 90-decibel neise.'" I3eCause losses
of 25 to 39 dRA are considered "slight." vbere the person only
has difficulty with faint speech,"' it is a fair guess that the typical
worker who suffers neise-induced bearing loss has only a "slight"
impairment.

This guess receives indirect suppoi..t from some facts per-
taining to Ivorkers' compensation payments Ior hcaring loss. It
has been estimated that only around "l", p,--nt of those vorkers
eligible for workers' compensation disability benefits for hearing
loss actually apply."' While much of this failure is attributed to
ignorance of the benefits, it does not s-eem too far-fetched to.
:13 Bureau of No Henn: Aaairs, OSII aeporter: Gummi Report. December 20.
1974, p, 887.

13urns, Noise and Alan, p 2.05.

"Noise-Sound lhart Value." Safety StenilarIs, ;nnuary-F,.!bruary 1069,
p. 307.
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speculate that this apparent ignorance stems from the fact that
most eligihle workers may have such slight disabilities that they
do not bother to see a doctor (who might pass along information
about eligibility) or desire to o to the trouble of documenting their
case. New York. Ivhich has compensated workers for partial
hearim: loss since I9:111. has roughly -100 Ivorkers' compensation
cases 1:er year involving hearing impairment. Of those workers
who do obtain compensation, the average awards suggest hearing
losses of around 40 decibels, where frequent difficulties with
normal speech bep,in OCCUr. Given that these '100 cases probably
involve degrees of hearing loss greater than the average loss
suffered by all those potentially eligible, for the reasons suggested
above, it seems reasonable to conjecture that the typical case of
hearing impairment is "slight."

My own guess is that Ivorkers Ivould not be willing to pay
$14.000 to S15,000 (or even S10.000) to avoid a "slight" hearing
loss with certainty, partimilarly when.the loss is ten to forty years
away. The sums involved represent at least an entire year's income
for the typical worker. and tlw losse.s sustained by the typically
impaired Ivorker are apparently not severe enough to motivate
actions Ivhich would ultimately lead to Ivorkers' compensation
awards. While incapable of support from market-related be-
havior, this speculative (issertion does receive some support from
looking at Ivorkers' comlwnsation awards for hearing loss. These
awards typically fall into the $2,000 to $3,000 range"' for cases
we. have argued are probably more severe than average. Thus.
the political process appears to put the typical value of hearing
impairment at kss than S:3,000.

Concluding Comments. Based on this analysis. I conjet:ture that
Ivorkers would not be willing to pay the costs of either.The 90-
or 05-decihel noise abatement prop,rams. I3ecause the beneficiaries
would probably rather spend the S13.5 or S31.6 billion on other
goods or sPrvi(A!ti. OSHA should not enforce either standard. If for
political reasons one of tliese two options must be iulopted. there
will be a smaller loss to society if the 90-decibel standard is
enforced. For example, if workers are only willing to pay $5,000

ih estinmte is based on a comparison of actual payments to maximum
payments in order to compute the percentage of disability. The percentage
of disability can then be related to decibels of losS.
"7 SOO "Nnitiv-SOUnd vilhollt Value." pp. 3-7 and State of New York. LVork-
men's Compensation lioatd. Compensrded Crises Closed, /971. Research and
Statistics Bulletin No. 27 Uu ly 1974), p. O.

56
Gi



to avoid hearing impairment of the kind typically found, costs
of the 90-decibel standard would exceed benefits by $7.2 billion,
while those of the 85-decibel standard would exceed benefits by
$14.9 to $18.2 billion.

It is obvious that these policy conclusions rest on sonie specu-
lative assumptions about workers' willingness to pay. In par-
ticular, two assertions were made that are incapable at the
moment of being convincingly demonstrated: (a) that the -typical"
case of noise-induced hearing loss involves only "slight" impair-
ment. and (b) that workers would not be willing to give upon
a one-time basisa full year's income to avoid the certainty of
such impairment. Such is the weakness of the data with which
policy makers must work. However, by estimating how much
workers would have to be willing to pay in order to justify the
program. the policy maker is forced to think systematically about
the problemthus reducing the degree of speculation or arbitrari-
ness inherent in a less-considered decision. In other words, by
benefit-cost analysis the problem is at least reduced to a size and
a focus which is susceptible to rational discussion. In cases such
as those illustrated in this chapter, benefit-cost analyses are not
(owing to data limitations) so much the sources of definitive
answers as they are useful techniques for helping decision makers
structure their analysis of the problem.

It should be stressed that the estimate of benefits must
attempt to discover (or guess) what the beneficiaries themselves
are actually willing to pay for the benefitsnot 'what someone
thinks they should be willing to pay. If individuals with accurate
information about risks show little concern about them. and if
we are willing to let people decide important personal issues for
themselves, then government bureaucracies (like OSHA) are not
justified in pronouncing workers "irrational" and (by inflating
benefits) forcing more safety upon them than they would vol-
untarily choose.

Summary

This chapter has indicated the usefulness, as well as the limita-
tions, of benefit-cost analysis related to standard-setting by OSHA.
In particular, three aspects of the proposed noise standard were
reviewed, using the theoretical guidelines suggested in Chapter
It was argued that the prohibitions against industry-specific
standards and use of ear plugs to achieve mandated noise levels
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are ill-considered. However, the reluctance of workers to wear
ear plugs voluntarily clearly indicates that the costs of discomfort
outweigh the benefits of reduced risk of hearing loss; therefore,
noise abatement through enforced use of personal protection
devices would reduce the happiness of workers. Put differently,
workers would not be willing to pay the costs (including the
psychic costs of discomfort) of a noise abatement program relying
on personal protective devices.

It was also argued, on the basis of a benefit-cost analysis,
that workers would probably not be willing to pay the costs of
noise abatement accomplished through engineering controls. Noise-
related decreases in housing prices were used to estimate the
value, to workers, of the tension-related benefits of quieter fac-
tories. However, because there does not exist market-related
evidence on workers' willingness to pay for reduced risk of hear-
ing loss, the excess of costs over tension-related benefits was
used to estimate what this villingness would have to be in order
to justify either the 90- or 85-decibel standard. The available
evidence suggests that neither workers nor legislatures value the
hearing loss which typically occurs at anywhere near the value
required to justify enforcement of either standard. This assertion
is admittedly speculative, but at least the formal analysis of
OSHA's options should enable the decision maker to narrow the
problem and will force him to reveal his key assumptions.
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CHAPTER IV

OSHA'S IMPACT ON
WORK INJURIES

. . [The act], if enacted will result, I feel certain, in a
substantial reduction in work-related death, illness and
.injury.

U.S. Representative Carl Perkins, 1970

The statement above, made by Representative Perkins (D.-Ky.)
during the House debate on the Occupational Safety and Health
Act, expressed the widespread hope and expectation that the act
would reverse the upward trend of work injuries and significantly
reduce the risks facing American workers. While the preceding
chapters have analyzed the desirability of the act's, goals, this
chapter takes up the question whether OSHA has in fact achieved
its goal (or is likely to achieve it) of reducing the incidence of
job-related injuries and illnessesleaving aside the question of
the goal's desirability. Owing to the lack of data on illness, all
of the specific analysis in this chapter will pertain to work injuries,
though, of course, many of the more general comments will also
pertain to illnesses.

The first section analyzes OSHA's enforcement program, par-
ticularly considering its likely impact on work injuries. The second
section reports on attempts to make actual estimations of OSHA's
success in reducing injuries, given our limited data.

OSHA's Enforcement Program

One element in the evaluation of OSHA's effectiveness in reducing
on-the-job risks is an analysis of its standards enforcement pro-
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gram, The immediate purpose of this program is, of course, to
secure compliance with OSHA's standards. However, the ultimate
goal of compliance is a reduction in the incidence of work injuries
and illnesses. Thus, the effectiveness of the ,program is really a
function of (a) the extent of compliance the program induces, and
(b) the degree to which standards actually relate to work injuries
and illnesses. These factors will be discussed separately.

Compliance with OSHA's Standards. To induce compliance with
its standards, OSHA employs compliance officers who make
unannounced inspections of plants subject to the act. Highest
inspection priorities are assigned to plants where (a) there is
evidence of imminent danger to employees, (b) there has been a
fatality or catastrophe, (c) valid employee complaints about viola-
tions have been received, and (d) serious citations have recently
been cited or the employer has failed to notify OSHA of the
abatement of nonserious citations. Roughly 28 percent of OSHA
inspections fall into the above categories, with 15 percent of all
inspections in the follow-up category alone.' The remaining
72 percent of inspections are associated with the Target Industry
Program (to be described later), the Target Health Hazard Pro-
gram, or OSHA's program of general random inspections.

The extent to which these inspections encourage compliance
among both inspected and uninspected plants is the central issue
of this section. Unfortunately, one cannot tell from overall com-
pliance rates whether or not OSHA has induced compliance: after
all, some plants have always maintained "good" safety practices.
Likewise, one cannot be sure whether a high compliance rate
implies the existence of "good" practices or of less-than-compre-
hensive inspections. For examples of these problems in inter-
preting compliance rates, let us consider the fact that initial
general schedule inspectionsthe lowest priorityhave an aver-
age compliance rate of 21 percent, while the compliance rate is
well over 40 percent for accident-related, complaint-related, and
Target Industry Program inspections.2 If compliance rates truly

_
I Walter Oi. "On Evaluating the Effectiveness of the OSHA Inspection Pro-
gram," Paper presented at the Department of Labor Conference on Evaluating
OSHA (Annapolis. Maryland; March 18. 1975), p. 50. See also. U.S. Congress,
.Senate, Subcommittee on Labor of the Committee on Labor and Public Wel-
fare. Occupational Safety and Health Act Review, 1074. July 22, 30, :31 and
August 13-14, 1074. p. 1012.

The accident- and complaint-related compliance rates are inferred from 0i,
"On Evaluating the Effectiveness of the OSHA Inspection Program," p. 53.
The compliance rate for follow-up and complaint inspections are not given
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reflect hazards and OSHA does not encourage much compliance in
advance of inspection, these rates would imply that OSHA's in-
spection priority system is exactly the reverse of what it should
be. However, it could be that the Target Industry Program en-
courages pre-inspection compliance, while the higher rates in the
other top-priority categories are the result of more narrowly
focused inspections wherein the inspector looks only for accident-
or complaint-related violations. If the latter were true, OSHA's
inspection priorities would not necessarily be backward.

The ambiguities in the interpretation of observed compliance
rates suggest that OSHA's efforts at encouraging adherence to its
standards must be judged according to the incentives for compli-
ance. Consideration of these incentives must begin with the
realization that OSHA's overall purpose is to force firms to supply
more safety and health to workers than they would otherwise
supply. Put in. the context of our discussion in Chapter II, OSHA
is requiring firms to produce more safety and health than they
have in the past found profitable, and it therefore needs to impose
penalties for noncompliance.

The employer who is not already in compliance with OSHA's
standards is faced with a decision whether to comply, bearing
the costs of compliance immediately, or to remain out of com-
pliance until caught. Once caught, he will have to bear the costs
of compliance as well as pay a penalty for noncompliance. Obvi-
ously his decision (assunwd to be made yearly, for the sake of
discussion) will depend on (a) the probability of inspection each
year, (b) the probability, once he is inspected, of having his viola-
tion detected, and (c) the penalties assessed if the violation is
discovered. If there is a one-in-ten chance of being caught in a
violation during a year, the penalty for noncompliance would have
to be about nine times greater than the yearly cost of compliance
in order to induce a calculating businessman to comply (this is
because the odds are nine to one that he will not get caught and
will therefore not have to bear OSHA-related costs at all). Obvi-

separately, but the combined rate is not below 59 percent in any manufactur-
ing industry. Given an average 75 percent compliance rate for follow-up
inspections and the fact that such inspections outnumber complaint inspec-
tions by roughly three to two, it is not unreasonable to conjecture that the
compliance rate for complaint inspections must be at least 40 percent in all
industries. The Target Industry Program and follow-up compliance rates
are published in U.S. Senate. Occupational Safety and ffealth Act fleviow,
1974, p. 1012.
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ously,' the greater the chances of getting caught and the smaller
the costs of compliance, the lower the penalty needs to he.

The typical costs of compliance with OSHA are difficult to
estimate objectively, but they are probably large. A National
Association of Manufacturers (NAM) survey came up with esti-
mates of $35,000 for firms of 1-100 employees, $73,500 for firms
of 101-500 employees, and $350,000 for firms of 501-1,000 em-
ployees." The estimates this study obtained could, of course, be
biased upward in an attempt to persuade the government to adopt
a go-slow approach to job safety and health. However, the esti-
mates do receive some support from the fact that the first thirty-
three businesses that obtained loans from the Small Business
Administration for the purpose of compliance with OSHA needed
an average loan of $200,000.' While these businesses are likely
to be those at the extremes of the compliance cost distribution,
it is at least significant that the $200,000 figure is certainly not
belowand is, in fact, well abovethe NAM estimates for the

typical small business.
Even if the costs of compliance are so biased as to lib "100

times too large. thc incentives for compliance in advance of an
inspection are almost negligible. First, the probability of being
inspected is small. Only 1.3 percent of all covered plants were
inspected in fiscal year 1973, implying the typical establishment
will see an OSHA inspector once every seventy-seven years, about
as often as we see Halley,s Comet, However, because OSHA has
concentrated on inspecting large firms, the average worker will
see an OSHA inspector once every ten years.' Even the largest
manufacturing plants (over 1,000 employees) have only this

10 percent chance of inspection each year.'
Second, there is substantial evidence that inspectors do not

discover or cite all violations in the plants they inspect. Indeed,
with some 2,100 detailed standards applying to industry generally,
and 2,300 more pertaining Io special industries such as construc-
tion and longshoring, it is not unreasonable to conjecture that most
inspectors are not even aware of all the possible violations. One

''What It's Costing Industry to Comply with OSHA," Occupational Ilazards,
Fall 1974. pp. 8-9.
1 Research Institute of America. Inc.. The Occupational Solely and Health
Act. Whore It's at am! Whore It's Headed, File :13 (New YorkApril 2. 1973),

P. 311
7' U.S. Senate, Occupational Safety and Health Act Review, 1974, p. 989
"Oi, "On Evaluating the Effectiveness of the OSIIA Inspection Program,"
p. 54.

62



indication that inspectors only find .the more obvious violations
is the fact that in May '1974 only 039 or the 4,400 standards were
even cited once, while in fiscal year 1973, twenty-two s.tandards
one-half or 1 percent of the totalaccounted for 42 percent of
all violations.' Vurther evidence that inspectors catch only the
obvious is that, for the technologically diverse industries of food
products, lumber and wood products, and transportation equip-
ment (all of which are included to some extent in the Target
In(1 ustry Program), the same standards tend to be the ones most
cited from industry to industry. Three of the five most-frequently
violated standards in each industry are the same: electrical code
violations, abrasive wheel machinery, and general requirements
for all machines. The standards on mechanical power trans-
mission and wood-working machinery are among the top five in
at least two of the three industries." It therefore seems safe to say
that inspectors only cite those standards with which they are
familiar and that many violations are undoubtedly never caught.

Third, the penalties for violations are almost trivial. The
average noncomplying establishment is fined around $170or $25
per violation. The low fines are the direct result or the fact that
98.7 percent of all violations are deemed to be "nonserious,"
drawing fines averaging SIG.'" Serious violations, resulting in
fines averaging S048, account for just 1.2 percent or the total
apparently because inspectors want to avoid the time and effort
necessary to document a serious citation that is likely to be
litigated." Indeed, the disparities among regional offices of OSHA
in the percent of all violations regarded as seriousranging from
.3 percent to 3.5 percentis strongly suggestive evidence that the
seriousness or the citation is a matter of policy, not of working

The small probabilities of inspection, the likelihood that many
violations may never be detected even if an inspection is made,
and the low fines combine to provide extraordinarily weak incen-

U.S. Department of Labor, Occupational Safety and Ilealth Administration,
"What Are the Most Frequent Violations?" internal document for May 1974.
s U.S. Department of Labor, Occupational Safety and Health Administration,
"Standards by Frequencies of Violations," internal report dated September
11, 1973.
n i. "On Evaluating the Effectiveness of the OSILA Inspection Program,"
p. 56.
i" U.S. Senate, Occupationol Safety and Health Act Review, 1974, p. 967.
" Ibid., p. 996,
1:! Ibid., p. 993.
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tives for compliance w. ii OSHA standards in advance of inspec-
tion. Incentives to comply after inspection are much stronger,
given that fines for willful and repeated violations average
$1,104." However, only 23 percent of the plants with violations
are subject to a follow-up inspection, so that even failure to abate
is not certain to be detected.

OSHA's policy of imposing very small penalties for noncom-
pliance is apparently based on the premise that compliance will
increase the profits of businessmen. Indeed, a former assistant
secretary of labor for occupational safety and health maintained

that OSHA prefers to achieve voluntary compliance
through its training, education, and information programs.
The programs are based on an enlightened relationship
existing between OSHA and the vast majority of the
business community. In other words, I am assuming that
most employers will comply with OSHA's standards if
they know what they need to do and are convinced that
a safe and healthful workplace pays."
To expect that businessmen can he induced to invest thou-

sands of dollars to comply in advance of inspection by a less-
than-10 percent chance of being fined Slat assumes that they
would profit from compliance even if there were no chance of
inspection. This assumption, in turn. presumes that businessmen
are woefully ignorant of how profitable safety really is agd
presumes that OSI IA standards can be shown to have a markM
effect on the injury rate. The first presumption is contradicted by
the evidence, cited in Chapter II. that businessmen do supply
safety when there are market incentives to do so. The second
presumption is discussed in the remainder of this chapter.

Relationship of Standards to Injuries and Illnesses. In order for
OSI IA to have its desired impact on injury and illness rates in
plants which have been induced to comply, it must be true (a)
that a significant number of injuries are the result of the kinds of
hazards that can be elrectively dealt with by standards, and (b)
that the OSIIA standards in force actually reduce these hazards.

Two studies have been done which shed some light on how
many injuries (not illnesses) could he prevented by a set of
comprehensive standards. A Wisconsin study of accidents classi-

13 Ibid., p.1167.
11 Memorandum from Mr. John II. Shmder, assistant secretary of hihor for
occupational safety and health, to Mr. James I Blum. dated October 31. nra.
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fied by type conchuled that most injuries result from some be-
havioral problem or transitory hazard, and that only one-quarter
of all injuries involve a permanent physical hazard capable of
control by a standard-setting and inspection program.1 A more
careful study done in New York, based on an analysis of indi-
vidual case histories of injuries, estimated that only 36 percent of
injuries resulted from h.azardous conditions, although no distinc-
tion was made between transitory and permanent hazards.'" Be-
cause standards emphasize physical hazards, and these hazards
must be nontransitory in order for the standards to be effectively
enforced by inspections, it would seem to he that even the best
standards could only reduce work injuries by at most one-third
or one-fourth.

Whether the standards actually promulgated and enforced
do in fact reduce injury-related hazards is, of course, of paramount
interest. There are at least three ways for evidence to be obtained
on this question. One method is to correlate compliance and
injury rates; if OSIIA's standards really do relate to the hazards
which are injuring workers, there should be a stron, negative
correlation between these tv,) rates. In fact, as can be verified
from Table 4, there is a weak positive correlation between compli-
ance and lost-workday injury rates across industriesthat is,
industries with higher injury rates tend to have higher rates of
compliance. The correlation is, however. so weak that the hy-
pothesis of -no correlation" cannot be rejected.

Because t h e available measure of compliancethe percentage
of inspected plants with no citationsis extremely crude, a second
method of relating standards to injury-causing hazards should be
useful. This method directly relates the causp of individual in-
juries to violations (if any) of safety standards. While OSIIA has
not yet completed any such study. two of the most progressive
states have pre-OSI IA data of the type required. Because these
two states were widely believed to have stringent safety codes
before OSHA came into existence, and because almost all of
OKIA's standards were pre-existing or consensus standards any-
way, it is likely that data from these states will reasonably de-
scribe the present relationship between injuries and violations of
federal standards.
'State of INisconsin. Department of Industry. Labor a:A Human Relations,

"Inspection Effectiveness Report." September 28. 107]. p. 20.
"State of New York, Department of Labor. Division of Research and Sta-
tistics. "Work Injuries Resulting from Indcstrial Code Rule Violations. New
York State, 1966," Departmental Memorandum 213. p.
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Table 4
COMPLIANCE AND INJURY RATES, INDUSTRIES WITH

OVER FIFTY INSPECTIONS IN FY 1973

Industry
Compliance Rate,

FY 1973

Lost-Workday
Injury Rate,

1972

Construction
General building 33.0% 5.6%

Heavy construction 33.8 5.9

Special trades 47.2 5.8

Manufacturing
Food 38.8 6.5

Textile mills 15.7 2.7

Apparel 17.7 1.7

Lumber and wood 25.0 9.1

Furniture 16.4 5.1

Chemicals 41.4 2.6

Stone/clay/giass 36.0 5.4

Primary metals 30.8 5.5

Fabricated metals 28.0 5.7

Machinery 29.5 3.7

Electrical machinery 31.6 2.2

Transportation equipment 42.9 4.0

Transportation/public utilities
Water transportation 73.6 7.4

Source: Compliance data: Walter 01, "On Pvaluating the Effectiveness of the
OSHA Inspection Program." Paper presented at the Department of Labor Con-
ference on Evaluating OSHA (Annapolis, Md.. March 18, 1975). p. 52; injury rate
data: U.S. Department of Labor, Bureau of Labor Statistics, Occupational Injuries
and Illnesses by Industry, 1972, Bulletin 1830 (1974).

The New York study mentioned above, while finding that
36 percent of injuries were related to physical hazards, estimated
that violations of New York safety codes contributed to 22 percent
of all injuries. In contrast, Wisconsin data show that only 2.4 per-
cent of injuries involve safety code violations. The discrepancy
between the two figures is probably related to the way in which
the cause of injury is determined. New York's study was for
research purposes only, while the data for Wisconsin are from a
fault-finding process which assesses a penalty on the employer if
a violation was involved in the injury. Because fault is likely to
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be assigned only in the clear-cut cases, whereas a research study
need not prove that the violation was of significance in the injury,
these figures probably represent upper-bound and lower-bound
estimates, respectively. Thus. it is probably true that perfect
enforcement of the current standards would reduce injuries by
something less than 20 perceal.

Because:perfect enforcement of a large and complex set of
standards has been shown to be highly unlikely, it is of some
importance to find a direct estimation of OSHA's actual impact
on work injury rates. This third method of obtaining insight into
OSHA's effects on injuries is discussed in the next section.

Estimated Impact of OSHA on Work Injuries

With the small incentives for pre-inspection compliance, the
limited relationship of injuries to standards violations, and the
difficulties of discovering all violations in an inspected plant, it
would not be surprising to find that OSHA has had a negligible
impact on the overall injury rate in industry. Unfortunately.
Ihether this is true cannot be tested, for with the existence of
OSHA came a new method of gathering injury data. This new
method yields estimates which are different from, and cannot be
made comparable to, the old estimates of injury rates. The result
is that any attempt to measure-the overall effects of the act cannot
distinguish between those changes in rates which are the result
of enforcement and those which are merely statistical in nature.

The best that can be done toward evaluating OSHA's impact
on injuries is to compare injury rate changes in inspected and
noninspected plants. Because incentives for compliance are much
stronger in the inspected plants, differential changes in the injury
rate should be observable if enforcement of OSHA's standards
does in fact reduce injury-related hazards. In the absence (to
(late) of the required data on individual plants, the most feasible
method of estimating the effects of OSHA's enforcement program
is to compare injury rate behavior in targeted and nontargeted
industries.

The Target Industry Program. The Target Industry Program was
announced on May 26, 1971. and its stated overall purpose was
to focus OSHA resourcesparticularly inspection activitieson
a few industries where safety hazards seemed worst. The indus-
tries selected for targeting had injury rates over twice the national
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(manufacturing) average and employed 1.5 million workers over a
geographically dispersed area. The industries targeted were ma-
rine cargo handling (longshoring), roofing and sheet metal, meat
and meat products, lumber and wood products, and miscellaneous
transportation equipment (primarily the making of mobile homes).

At the outset, the Target Industry Program emphasized co-
operative safety efforts by management, labor, and the National
Safety Council; studies of industry-specific safety hazards by a
special OSHA unit; and priority status for inspections by OSHA
compliance officers. OSHA made special efforts to inspect plants
with more than twenty employees, and (as can be inferred from
Table 5) almost complete inspection coverage of plants with more
than twenty employees had been accomplished by the "end of
1972. The high rate of coverage among targeted firms, contrasted
with the lower rate of coverage elsewhere, suggests that the
program should have a measurable impact. Attempting to esti-
mate the impact of the program not only can indicate OSHA's
effectiveness, but also can yield some evidence on the value of
the implicit notion that OSHA can have its greatest impact by

Table 5
TARGET INDUSTRY INSPECTION COVERAGE

Target Industry
(SIC Code)

Number of
Employers, 1972 Cumulative

Inspections

Dec.
1971a

No. of
to:

Dec.
1972

With
> 20

Total employees

Meat and meat products (201) 4,098 1,922 563 1,983

Lumber and wood
products (24) 26,549 5,747 1,377 6,197

Miscellaneous transportation
equipment (379) 1,968 1,128 297 997

Roofing and sheet metal (176) 12,598 1,528 451 1,691

Longshoring (4463) 709 365 1,070 7,720

a Data for 1971 are for October to December. These data were obtained directly
from the Occupational Safety and Health Administration.
Sources: Office of the President, The President's Report on Occupational Safety
and Health. House Document No. 93-65 (1973). p. 38: U.S. Department of Com-
merce, Bureau of the Census, County Business Patterns, 1972: U.S. Summary,
October 1973, pp. 15-23.
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focusing its enforcement reso,irces on those industries that have
the highest injury rates.

The question we seek to answer, then, is whether the Target
Industry Program hls reduced t.volic injury rates in the targeted
industries below what they otherwise would have been in the
absence of the program. Probably thebest way to predict what
injury rates would otherwise have been in, say, 1972 or 1973
would be to see what the relevant rate was before 1972 and 1973.
However, the correspondence between pasi and present injury
rates, even in the absence of an OSHA inspection, not
be perfect. In particular, we must take into account changes in
the statistical series:in the business cycle, in long-run ,.:ffects on
injury rates from technological or labor market fact,..rf, and in the
level and pattern of past injury rate changef, particulta to each
industry. The procedures employed to control for these factors in
effect used non target industry data on injury rates for the years
1968-70, as well as recent employment changes, to establish a
general relationship between these variables and injury rates for
the years 1972-73. Injury rates actually measured in the target
industries were then compared to those estimated to have existed
in the absence of the program, using the relationship between past
and present rates discovered for nontarget industries. (See Ap-
pendix C for a more detailed description of the study and its
resul ts.)

Because of data limitations, the study was confined only to
manufacturing industries. The most credible results are that over
the 1970-72 period injury rates in the target industries fell by
nearly 3 percent more than they would have fallen otherwise,
but that over the 1970-73 period, they fell by less than 1 percent
more than they would have in the absence of the program. The
most important aspect of these results is that neither estimate is
statistically distinguishable from zero. Putting it differently, we
cannot reject the hypothesis that the Target Industry Program has
had no effect on injury rates in its first year or two of operation.
The results were qualitatively similar using data from California
-and Wisconsin that were not affected by pre- to post-OSHA
changes in collection procedures.

At the very least, the results cast serious doubts on the
effectiveness of the target program. We would have every reason
to believe that the more complete inspection coverage among
targeted industries would produce larger injury rate reductions
in that sector if inspections were indeed effective, yet no measur-
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able differential can be identified. It could be argued that the
overall effect of OSHA on injury rates may be efficacious, but that
targeted and nontargeted sectors have been equally affected.
Even if this were the case, however, the rationale for continuing
the target program would be undermined.

A more ominous, but still speculative, implication of the
results of this study is that OSHA, whether because of its
standards or because of its failure to discover violations, may not
be affecting the conditions which cause injury. Given the limited
potential of a perfectly enforced set of standards and the likeli-
hood that inspectors discover only the most obvious violations,
it is perhaps not surprising that the estimated effects on injuries
are so small that they cannot be distinguished from zero.

Summary and Conclusions

This chapter has attempted to estimate OSHA's impact on work
injury and illness rates. Conceptually, this impact depends on how
effectively OSHA stimulates compliance and the degred to which
its standards can reduce the kinds of hazards actually causing
injuries. While the incentives to comply with OSHA (in advance
of inspection) are weak, perfect enforcement of excellent standards
could conceivably reduce injuries by as much as one-third, while
perfect enforcement of the current standards could reduce injuries
by somewhere between 2 percent and 22 percent in inspected
firms. If we judge from the estimated effects of the Target Indus-
try Program, the actual effects of OSHA may be virtually nil. It
is difficult to say whether OSHA's negligible impactto the extent
we have measured itis the result of faulty standards or poor
enforcement. However, there is strong evidence that enforcement
is less than comprehensive even in firms which have been
inspected.

Given the results relating to the Target Industry Program,
OSHA's concept of "worst-first" becomes at least questionable.
The assumption that OSHA will have its greatest impact on the
high-risk industries is simply not tenable. Technologies differ so
widely across industries that large disparities in injury rates
would exist even if there were complete compliance. A more
useful variant of "worst-first" may be to focus on the highest-rate
plants within detailed industry and size groups. This procedure
would identify the plants where the largest number of injuries
are occurring, given size and technology. It is likely to he these
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'outlyMg plants where OSHA can have its greatest impact,
assuming that persistent physical hazards outlawed by OSHA
are causing these plants to be more dangerous than others.

While by no means certain to prove more effective, this
variant of "worst-first'' is both possible and may be more prom-
ising than targeting industries vith high injury rates. OSHA has,
however. specifically rejected targeting inspections on this "worst-
plant" basis, because such targeting would .be based on the
employer-submitted injury reports now collected by the Depart-
ment of Labor. OSHA believes that "worst-plant"-targeting would
produce a situation where, to get honest reporting, OSHA would
be required to take an adversary position towards business which
"would further intensify a climate of distrust between OSHA and
the country's employers." This, OSHA concludes, would be
politically unfeasible.

1 7 Memorandum from Mr. John Slender to Mr. James Blum. October 31, 1973.
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CHAPTER V

ALTERNATIVES TO
STANDARD-SETTING AND

CONCLUDING
RECOMMENDATIONS

While I share the conviction that standard-setting and
enforcement is an appropriate Federal responsibility,
I urn gravely concerned that this bill may not go far
enough to reach and remove the root causes of the
macabre facts of life in the working place.

U.S. Representative Phillip Burton, 1970

The only congressman who seriously questioned the standard-
setting approach of the Occupational Safety and Health Act was
Phillip Burton (D.-Calif.). Representative Burton argued that the
primary cause of injuries and illnesses was the excess of preven-
tion costs over potential savings to employers. He reasoned that
a federal safety and health program had to change these basic
econoic facts and suggested that fully compensating health and
work( compensation insurance might be adopted in order to
place the full costs of injuries and illnessesand hence the sav-
ings from their preventionon employers. This suggestion is
particularly interesting because it raises the question .whether
alternative forms of government safety and health programs
would be more desirable than the forms we have now.

The purposes of this chapter are twofold. First, the alternative
forms that a government program could take will be discussed
and evaluated in general terms. Second, the major highlights from
each chapter Will be interwoven into the discussion, and in the
concluding section a series of recommendations will be made.
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Summary of the Basis for a
Government Safety and Health Program

In Chapter II it was argued that the goal of a government safety
and health program should not be to reduce the risks workers face
to the technically feasible minimumthis being the goal, which,
with some qualifications, was shown in Chapter I to be the one set
for OSHA by law. Instead, the government should seek to induce
that level of safety and health which workers would provide for
themselves if they dealt directly with the supplierS of safety inputs
rather than dealing with them through their employers. To require
a level of safety and health greater than that for which workers
are willing to pay requires society to use resources for safety
and health which the people would rather use otherwise.

The need for a governmental safety and health program arises
in situations where the employer, as middleman between workers
and the suppliers of safety inputs, does not provide the 'same level
of safety and health as would be provided by fully informed
workers in the event of no middleman. These situations occur
when employees cannot transfer all the costs of illness or injury
to the employer. It was argued (Chapter II) that governmental
intervention in the area of occupational health is almost certainly
justified, but that the case for a stringent governmental safety
program is questionable.

The argument that governmental intervention is required to
improve social welfare does not. of course. say anything about the
form the intervention should take. Thd focus of this chapter is on
alternative mchods of governmental intervention. Because a
variety.of methods can be used to achieve the same level of safety
and health, the choice of method really comes down to adminis-
trative and technical efficiencywe want to achieve the desired

levels of risk with the minimum ,wastage of social resources. For
evident reasons, we will distinguish in the subsequent discussion
between achieving safety and achieving health.

Occupational Safety

Generally speaking, there are three routes which the government
can feasibly take to stimulate greater occupational safety: pro-
viding workers and employers with information concerning risks
and their prevention; imposing financial penalties on employers
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when a work injury occurs; and requiring that employers (or
employees or hoth) abide by a detailed set of safety standards.
f3ecause the Occupational Safety and Health Act requires the
latter mode of intervention, it is convenient to begin with a con-
sideration of standard-setting as a route to increased safety.

Standard-Setting. One can only guess why enforcement of a
detailed set of salet. standards was chosen hy the authors of the
act as the proper mode of government intervention,. One reason
may be that the authors did not believe the injury rate would,
in fact. be responsive to the other methods of iffterventioneither
because employers were believed to be ignorant of good safety
practices or because the safety market was believed to he unlike
other markets. Another reason. however, may be that standards
appear to he a step toward prohibiting the hazards that cause
injury, while the other methods would seem to "permit" injury
arid illness to occur. This distinction between the methods is in
fact a delusion, because standards are anything but prohibitive
as can he seen from a careful consideration of their disadvantages.

First, standards are enormously difficult to adopt or change if
they are so stringent as to be controversial. A proposed OSHA
standard must go through twenty-two steps within the Labor
Department, including reviews by the Standards Advisory Com-
mittee (if necessary). the office of regional programs. technical
staff. the assistant secretary, the departmental solicitor and the
information officein addition to public hearings and pro-draft
research. Only two of seVen NIOSH recomMendations for stan-
dards in 1072and only one of thirteen sincehad been adopted
by mid-1975 despite the fact that OSHA assigns high priority
to the development of standards from NIOSH recommendations.'

Compounding the delays in standard-setting is a second prob-
lem. Constant changes in technology and materials create new
hazards, with which it is difficult for a detailed set of standards
to keep current. A Labor Department study in 1908 reported that
GO percent of the consensus standards (which were adopted en
masse in 1971) were out of date and in need of serious revision.2
In contrast. OSHA promulgated, revised, amended or revoked
only 135 standards in 1972 and appears to anticipate feWer adop-

U.S. ienate. Occupational Safety and Health Act Review, 1974. pp. 1051)-
1057.

2Bureau of National Affairs, Job Safely and Health Act, P. 31.
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to eliminate one-ulIr
they are 01)-to-date and are set with detailed knowledge of spe-

cific hazards) . Another aspect of this issue, however, is that a

given standard which is promulgated and with which companies

iii ust comply may not relate to a genuine hazard in a particular

firm. For example. one firm was cited for a violation because
the hard hats it issued to its workers were not stamped with a
statement that they met the standards or the Americ:an National

Standards Instituteeven though they in fact did meet such
standards:. Employers frequently complain that they are required
to comply with standards even when they have never had an
injury related to the "hazard" in question:

In the three i-Ind one-half years which I have owned this
fac:ility I have had only one lost time accident and this is
one of the housekeepers who sprained her back lifting
a mattress. The previous owner tells me that he had a
similar safety record with virtually no lost time acci-
dents, yet under OSHA requirements, we are asked to
spend at least $50,000 to make what we honestly believe
are unnecessary changes."

3 Office of the President. President's Report on Occupational Safety ,lnd

Health. 1973, pp. 60-67; and Bureau of National Affairs. OSII Report,a.: Cur-

rent Report. December 26, 1974, p. 868.

4 U.S. Senate, Occupational Safety and Health Act Reviee, 1974. p. 616.

-OSHA. Safety Manager's Friend or Foe?" Occupational Haza..ls, October

1973, pp. 95-96.
f U.S. Senate, Occupational Safety and Health Act Review. 1974, p. 54.
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To the extent that resources are required to be spent for the
correction of "hazards" which -do not cause injury, the standards
are unproductive and wasteful.

A fifth problem is also related to waste: standards do not
necessarily require the least-cost. nor the most effective, method
of injury reduction. For example, a construction standard for
ternporary lights requires them to Imve wire guards, whereas it is
cheaper and just as effective to use bulbs coated with a plastic
"skin" which contains the glass should it be broken.' It has also
been shown that the radial saw gwirding required by OSHA will
increase the chances of injury when applied to the large saws used
in sawmills.' While a 'ariance was granted in the latter case, the
point is that technological conditions are so diverse that centrally
made rules cannot be applied to all situations without some degree
of counter-productivity (including time and resources spent in
justifying, and. deci(ling upon, variances).

complblnce with standards tends to be mechanistic,
removing the really critical issue of worker safety and health
from the focus of the day-to-day operators. Rather. than worry
about how best to reduce injuries and illnesses in the plant,
inspectors and safety officials at the plant are induced to direct
their efforts toward compliance with the standards. It is not
unusual for safety directors N:ith previously active safety pro-
grams, for example, to complain that the time their staffs used to
spend on safety education, accidf.4a investigation, and analysis is
now spent on fulfilling OSIIXs record-keeping requirements and
assuring compliance."

Provision of Information. An alternative form that the federal
safety program could reasonably take would be to have the
government provide. and disseminate as widely as possible, infor-
mation on risks, hazards, and abatement procedures. The govern-
ment might for example require hazards to be labelled and
accident records to be distributed to employees. The government
might also do research on safely hazards, and distribute findings
or warnings to employers ;mil employees, Standards would no
longer be mandatory, only ad., isory. In short, the job safety
7 U.S. Code of Federal Regulations, Title 29, Section 1929.401(M.

Secretary of Labor v. J. 1-1. Baxter and Company, 1 OSIIC 3147, August 17.
1973.
0"OSFIA, Safety Manager's Friend or Foe?" p. 95,

77

8 1



program would take on the characteristics of the governmen.t's
program to reduce cigarette-caused cancer.

The advantage of providing information rather than setting
standards would be that it would not require employers to respond
in any particular way, leaving them free to choose the best method
by which to reduce injuries. They would therefore be free to
adopt flexible, up-dated, hazard-related responses to inducements
for greater safety. The disadvantage is that the only inducements
the program would offer toward the provision of additional safety
would operate indirectly through greater employee awareness of
risks and hazards. While this strategy would be entirely appro-
priate when there is no -middleman"as is the case of cigarette
smokingit was previously argued (Chapter II) that employees
can effectively transmit their wishes to their employers only if
they can fairly easily withdraw their labor supply by quitting or
striking. It is the very issue of their power to act effectively on
safety information that we were unable to resolve completely in
Chapter II. It is not clear that this approach, therefore, would be
sufficient to reduce work injuries to their "proper" level.

While the information-provision method may not be suffi-
cient by itself, it is important to recognize that information dis-
semination should be an important component of any go,vernment
safety program. Educating employees on the risks they face, and
suggesting to employers methods for hazard abatement, would
make it possible for the labor market to function more effectively
by helping transfer injury costs to employers and helping the
employers choose least-cost methods of abatement.

Financial Penalties. A third method by which the government
could stimulate job safety would entail a financial penalty levied
on the firm for each injury. The injury "tax" could, for example,
be computal from, and remitted with, the forms each plant must
now file with the Department of Labor. Another alternative would
be to build the penaltieS into the tvorkers' compensation system,
tvith (say) a tax proportional to the cost of each case being remitted
directly or indirectly (through the insurance companies) to !Ile
federal government. The method of collection would be much
less important than the issuance of a clear signal to employers that
injuries would now be more costly to them. The added cost would
provide incentives for employers to reduce injuries, but it would
also cause the prices of goodssuch as lumberproduced under
hazardous conditions to rise relative to the prices of other goods.
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Thus, employment in "safe.' industries should tend to gain at the
expense of employment in industries which are subject to large
inherent risk.

An "injury tax" approach to job safety would not suffer from
the disadvantages of the standards approach. It would focus
attention directly on the goal of greater job safety, but leave each
employer free to select the methods of reducing injuries which,
in his particular case, would be least-cost. The social waste of
trying to apply uniform standards to every unique situation would
therefore be avoided. Also there would be avoided the problems
of enforcing a set of 4400 rules on each of four million establish-
ments. The enforcement problem would be reduced to the audit-
ing of a feW figures in each plant: the number and the distribution
of job injuries. Not only could OSHA obtain verifications on
injuries from workers' compensation insurance companies, much
as the Internal Revenue Service now obtains verification on
wages and salaries from employers, but the help of employees
and labor unions could be enlisted in keeping employers honest.

Another advantage of a tax over the standards approach
would be that the tax incentive would extend to all sources of
injuries, nct just to permanent physical hazards. The employer
would thus be encouraged to em)loy any means to reduce injuries,
not simply to remove the hazacds causing at most one-third of
job injuries.

The question arises here whether employers would actually
respond to financial incentives. Would they perhaps continue to
permit injuries and merely pass the added costs on to consumers?
Even if they did this, however, the greater rise in prices for goods
and services produced with risky technologies would (as pre-
viously noted) tend to shift the employment mix from relatively
risky to relatively safe industries. However, the evidence cited
in Chapter II (and Appc:ndix 13) is consistent with the hypothesis
that employers do respond to financial incentives to improve
safety. The fact that, before OSIIA. there were over 35.000 safety
professionals employe(l in the United States--fifty times the num-
ber of inspectors employed by OSHAis evidence itself of an
opera tir 7 "market" for safety)" Employers may not be safety
experts, but they can and do consult those who are when there
are incentives for them to be concerned about the safety of their
employees,
th U.S. Senate, Occupational Safety and Health Act Review, 1974, p, 162.
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How responsive to these "tiAes" can we expect the injury
rate to be. given various "taY" it:el';'? The evidence in Appen-
dix 13 can help answer this quer.tion i a rough and general '.vay.
Table 6 computes the reduction in injury frequency rates (lost-
workday injuries per million man-hours) estimated tor all of
manufactuiingqiven selected ..verage levels of the injury "tax."
The table suggests that moderately large fines would be required
to reducki the injury .rate by even small amountsa finding inter-
preted in Chapter II as strggesting that job safety has been pushed
to the point where it is quite costly to further reduce injuries.
Vices averaging 52.000 per injury. for example. would only reduce
injuries 9 to 13 percentindicating that between 87 percent
and 91 percent of injuries would cost more than $2,000 (yearly)
to eliminate.

The injury "tax" 6hould not, of course, be set to reduce
injuries by some arbitrary amount. ideally. it should be set to
equal the difference between the total cost of an added injury and
that part of this added coM the empiw. The tax should
thus shift the costs of injuries to the c. j necessary condi-
tion for employers to provide the amo.i. ty their employees
desire. It is not possible to calculate win. tax Should be in a
completely satisfactory way, because the psychic costspain and
sufferingthat inHries create are not directly calculable. How-
evm one can make some rough guesses as to what the magnitude

the tax should be io the typical manufacturing case involving
only temporary disability. About 95 percent of lost work injuries,

Tabk 6
ESTIMATED REDUCTION IN THE MANUFACTURING

INJURY RATE BY SELECTED INJURY FINES
1970 average manufacturing injury rate = 15.2)

Estimated Reduction in Injury Rate

Fine per Injury
Low estimate a

(= .00067 x fine)
High estimate a

(= .00097 x fine)

$ 500 .3,1 ( 2.2%) .48 ( 3.2%)

1,000 .67 ( 4.4%) .95 ( 6.2%)

2,000 1.34 ( 8.8%) 1.90 (12.5%)

4,000 2.68 (17.6%) 3.80 (25.0%)

3 Figures are the estimates of obtained from Table 8-2, Appendix B.
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and 99 percent of all work injuries, involve only temporary dis-
ability.

In 1970, the typical compensable injury in manufacturing
entailed less than $150 in medical expenses and about $375 or so

7ost wages," for 3 total pecuniary cost to the employee of
roughly $525. Whi'e an employer will certainly bear the costs of
machine damage, lost production and employee replacement, it is
not at all clear that the employer will absorb the entire $525 in
employee costs.

Not only does workers compensation typically pay but half
of lost wages to the employee,'" but the insurance premiums are
usually very unresponsive to changes in compensation costs.
Hence, for a plant with a 5 percent injury rate (close to the
manufacturing average) and 1,000 employees, an extra injury will
add only about $180 to premiums.'" For plants with fewer em-
ployees, the proportion of the $525 added employee cost borne by
employers is even smaller: $134 for plants of 500 employees, $73
for plants of 100, and $31 for plants of 25. Only for plants 1,vith
over 3,000 employees would an extra temporary-disability injury
add as much as $338 :1$525 less lost wages not covered by workers'
compensation) to the employer's premium cost.

If the'psychic costs of pain and suffering are assumed to be
nil, and if wage premiums are (optimistically) assumed to make
II The medical cost figures for states with no limitations were obtained from
Table 10.11 in National r.qamission on State Workmen's Compensation Lows.
Compendium on Workmen's Compensation, Washington, D. C., 1973, p. 153.
1970 spendable daily earnings were $24.34. as reported in National Commis-
sion on State Workmen s Compensation Laws, Report. Washington, D. C.,
1972, p. 55. The typical manufacturing lost-workday case involves the loss of
fifteen days of work, according to U.S. Department of Labor. Bureau of Labor
Statistics. Occupational Injuries and Illnesses, by industry, 1972, Washington.
D. C., 1974. P. GO.
12 National Commisi,ion on State Workmen's Compensation Laws, Com-
pendium on 1Vorkmen's Compensation, p. 120.

T h e calculation was made Lsing data from Louise Russell, "Safety Incen-
tives in Workmen's C:npensation Insurance," Journal of Heinen Iteso,;rces.
Summer 1974, pp. 361-375. The calculation was made for a "typical" firm
'where total premium costs more or less equal total compensable costs from
injuries. Because premiums are to a large degree based on class experieni:(7,
and only slightly affected by the experience of an individual tirm, this as-
sumption is not inconsistent with the observation that the cost of an extra
injury in a particular firm does not increase its own premiums by an equal
amount.

The responsiveness of the premium to cliar..s in comper --ation costs is
higher in plants with higher injury rates. -t. .11 constructs examples for
plants with injury rates of 2 percent and 5 p . ;.t; ihe latter was chosen for
our calculations because it is closer to the mminfacturing average (1972) of
4 percent for lost workday cases.
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up for the $188 in lost wages which workers' compensation does
not cover, then the tax required to equate employee and employer
costs ranges from zero (for plants ,of 3,000 employees) to around
$300 (plants of 25 employees). with medium-sized plants of 500
requiring a tax of around $200. These ngures establish the lower
bound for a "tax" on a typical temporary-disability injury. An
upper bound can be estimated by ass,aning that wage premiums
do not make up for uncompensated employee losses and that
psychic costs are (say) equal to pecuniary costs. Here, the "tax"
must equal the lower-bound "tax" plus uncompensated wage
losses in the typical case ($188) and psychic losses (say $525).
Thus, the upper bounds of this "tax" are some $700 higher. For
a plant of 500. a "tax" in the range or $200 to $900 per injury
would probably be appropriate in the typical temporary-disability
casewith more severe cases being taxed to a greater extent and
non-severe cases to a lesser degree.

Estimating the required taxes in cases or death and permanent
disability is simply not possible, because the psychic losses are so
important and so difficult to measure objectively. These taxes
must needs be set arbitrarily: however, even if permanent dis-
ability an'l death cases were taxed at triple the compensation-
costs involvedcomParable to the upper-bound tax/compensation
ratio in temporary disability casesthe average tax for all injuries
in firms of 500 employees would only rise to $1,700. The lower-
limit tax/compensation ratio would imply an average fine of a
little less than 5400. Hence, required fines on work injuries lie
in a "moderate" rangea range which would tend to produce
injury rate reductions of between 2 percent and 10 percent (see
Table 6). The moderate fines, amounting to perhaps 1 percent or
less of payrolls." and the modest redta:tions they would induce,
are consistent -.vith the conclusion in Chapter II that safety is
probably not seriously underprovided by most firms.

Before we reach the discussion of occupational health alter-
natives, it is worthwhile emphasizing that the injury "tax" must
be levied on the basis of individual firm experience. Taxing on the
basis of average industry injury experience would not provide the
proper incentive to the individual firms, because the firm could not

" Premiums to finance insurance against claims for coal miners' blacklung
disabiP; payments. in contrast, range from 7 t o 11 percent of payrolls. See
Morris Goldstein and Robert S. Smith. '"I'he Predicted impact of the Black
Lung Benefits Program on the Coal Industry." Technical Analysis Paper No.
14 (U.S. Dep:,rtment of Labor, Office of the Assistant Secretary for Policy.
Evaluatir n. and Research, 1973), p. 2.
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significantly a ffeet the industry injury experienceand hem:e
could not reap the rewards of improving its own injury record.
This is precisely the defect in Congressman Burton's plan to pro-
vide greater incentives for safety by inerei,sing benefit levcIs.
Because workers' compensation premiums re set, to a large
extent. on the basis of industry experince, the typical firm could
not avoid very much of the added costs he proposed by reducing
its own injuy rate. Workers' compensation premiums are largely
fixed costs to a firmfixed costs that cannot be reduced by its
own actions unless the plant is vcr,.. hrge. JIence, the safety
incentives inherent in workers' comptAisation are small, and only
by a change in the entire premium-determination rmula an
these incentives he increased.17'

Occur Jona/ Health

It is clear that the characteristics of occupational illness rule out
the use of the "tax" approach in a government occupational health
program. Taxes require a definitive taxable event, and in most
cases the onset of occupational disease is not even noticed.
Furthermore, when the disease is noticed. who is to be taxed:
the worker's current employee, or one of his past employers?
Even if the tax liability could be shared, or set in some arbitrary
way, it is quite possible that this "tax" would not serve as an
incentive for employers ,to reduce disease-causing hazards. If
employees are highly mobile. and work for several employers.
any one employer would have little chance of affecting an em-
ployee's evc:ntual risk of disease, because so many other employers
would be involved. I-Ience. levying a "tax" in cases of diseases
with long latency periods would be ineffective even if it were not
impractical.

rho taxing of dust levels, noise levels, and other hazards
causing disease might also be considered, particularly because the
"tax" would encourage hazard reduction in a flexible least-cost
way. However, to enforce these taxes would require a monn-
mental inspection bind monitoring program, whose administrativi,
costs would almost surely offset the ivantages the method could
offer.

GovernMent provision of information is extremely important
in an occupatiotlal hlth program. precisely because so little
Ir. This poin: more detail by Russell, "Safety Incentives in Work-
men's Compcasa't.-1 4 ma-ant:e."
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information is known by emplo:,ers and employees alike. In this
respect, governmental information-dissemination is much more
critical to a hea)th program than to a safety program. Even so,
one is reluctant to rely only on the provision of information,
because w;Irkers may not be mobile ei.ugh or powerful enough
to act r.! 11: )01I heir new information. It is not clear that the
prope. -,ives for reducing health ha-Lards would be expedi-
tiously nrred to employers after the information is received.

13y ocess of elimination, then, it appears that an occupa-
tio:-. I; program must rely on a standards approach, despite
its IIowever, there are only some 400 health standards,

revision and enforcement problems connected with stan-
dards are lessened as the number of standdrds is reduced. To put
it differently, if OSHA were free to concentrate only on promul-
gating. revising, and enforcing health standards, some of the
criticism of the standards approach would be blunted. It is still
important. however, that OSHA perform careful benefit-cost
analyses vhen setting health standards. so that overall social cv(
fare is increased l ii much as possible.

Recommendations

On the basis of the arguments and 'ndings throughout au., study,
the following recommendations can be made con cern ing the
federal occupational safety and health program:

(1) The goal of absolute safety. qualified only by cost con-
siderations in the most extreme cases, should be reject (_1. Because
this goal apparently is supported by congressional tent and
judicial decisions. OSHA will have tt, rely on changing the atti-
tudes of Congress-or the judiciary so that a goal can be adopted
more consistent Ivith promoting the genend welfare. Perhaps the
best way for OSI.IA to provoke a strious discussion of goals is to

'adhere rigidly to a benefit-cost framework in setting standards
as suggested in the caSe of noise controland use the resulting
conflict to state the case for more rational goals.

(2) The standard-setting approach to occupational safety
should be repealml and replaced by a program which sets moderate
fines on each injury, to be paid by the victim's (miployer. The
fines should be moderate, because there is no evidence that
occupational safety is grievously underprovided by employers.

(a) The largest social gais can be achieved by focusing
OSHA's resources r, , the area or occupational health, where a
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standards )ac! must be maintained. OSHA can, however,
also incre,.-: ....,elfare by publicizing what is known or
suspected e, ,t1 .ne causes of occupational disease.

(4) The criterion ror any standard must be,."would the bene-
ficiaries be willing to pay the costs of this standard, if they were
.fully informed as to the hazards involved?" This criterion under-
lies the use of benefit-cost analysis, and must be used to prevent
the diminution of social welfare from "too little" (as in the case
of asbestos hazards) or 'too much" (as in the case of the seat
belt interlock system) protection against risk. According to this
criterion, it is very doublful that either noise standard OSHA
was considering in 1975 will do anything but reduce social welfare.

(5) According to the criterion in (4), it is quite likely that
standards should vary across industries. The "equal protection"
argument is neither cogent nor consistent with the goal of pro-
moting social welfareunless. for some reason, administrative or
enforcement costs of industry-specific standards are enormous.

(6) Tareting high-risk industries for highest inspection pri-
oritiPs will not necessarily prove productive. In fact, given the
lack of measured effectiveness of the Target Industry Program and
the lack of (Am-elation between injury and compliance rates,
OSI-IA's variant of the "worst-first" approach to inspections must
be seriously questioned. It is possible that targeting the high-risk
firms within an industry would be more productive.
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APPENDIX

APPENDIX A: IN1 ERTEMPORAL VARIATIONS
IN WORK INJURY RATES

A simple regression of the yearly change in injury frequency rates
(AI) in manufacturing from 1948 to 1969 against a constant (rep-
resenting the trend) and changes in the unemployment rate (AU)
yields the following results (estimated standard errors in paren-
theses):

= .12 .46-1U I = .38 (A.1)
(.16) .13) Durbin-Watson statistic = 1.44

The results clearly show the effects of th, business cycle on the
work injury rate (the rate tends to fall in recessions), but there is
no strong evidence of a trend over this period.

This description of postwar injury rate experience over time.
of course, sheds no light on the underlying causes. in a previous
article,' I suggested that the long-run influences on the injury rate
were related to production technology and the economic licentives
for injury reduction, while the short-run influences related to

r:hanges in the proportion of new (inexperienced) workers, worker
fatigue, and the pace of productiGn. Empirically identifiable
proxies for these short-run influences were (respectively) the
manufac.!ur:ng accession rate TA), average overtime hours worked
per wee', i and the capacity utilization rate (C).

A-,..eiiga real hourly earnings (W) was used as a proxy ft .
incentivr-, for injury reduction, on the theory that high'
'Smith. "Iutartemporal Changos in Work Injury Rate;.:,' pp. 167-174.
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workers are more costly to hire, train, and replace than low-skilled
workers. It Ixas hypothesized, therefore, that as skill levels (an(l
hence wage rates) have risen over time, work injuries have be-
come increasingly costly to employers (who must replace the
injured 1.vorker, even if only temporarily, or lose that worker's
output). Therefore. it was expectee that as wages have risen,
work injuriesother things equalwould have declined. A trend
variable (T) Ivas also included in the estimating equation to
capture long-term technol6gical changes 1.vhich are likely to affect
the risks faced by employees.

A regression of the yearly manufacturing work injury rate
(1) on the independent variables noted above yielded results Ixhich
can be summarized by the following equation:

I = 24.24 + .602A + .55611 + .071C 16.53W 4- .650T (A.2)
(.318) (.247) (.035) (4.50) (.229)

All the coefficients above are significant at the usual confidence
levels (one-tail tests on all but the coefficient of T), indicating the
conformance Of the data to a priori oxpectations. The results for
A. II, and C (the shunt-run infl'ainsj were used in milking the
adjustments displayed in Figure 1 in the text.

It is important to note that attempts to apply the model
above to the injury experience of six specific manufiu:turing indus-
tries over time failed to confirm these results. Why the model
applies to m;inufileturing in the aggregate, but not to the specific
manufachiring.industries, is not at al! clear at this point. However,
it has been suggested that the small intertemporal variations in the
six industry-specific injury rates and the difficulty of obtaining
reliable within-industry data are major drawbacks in the attempt
to reproduc:e the aggregate results.'

Walter Y. "Economic 'and Empirical spects of Industrial Safoly," Re-
port sub 'ntted to the U.S. Department of Labor under contract numbnr
L-73-101, Cebruary 28,197.1. pp. 310-3.27.
3 Ibid., p. 3.27.
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APPENDIX B: THE JOB SAFETY MARKET:
ECONOMETRIC EVIDENCE

In order for ti:o occupational safety and health market to function
properly, it is a necessary (but not sufficient) condition that wages
reflect on-the-job risks and that employers respond to financial
incentive& (including these wage premiums) in deciding how much
safety and health to "produce" for their workers. Owing to the
lack of data on occupational disease, tests for the existence of
these two labor market characteristics must be confined to job
safety .me. The formal models and statistical tests are de-
scribcd in this appendix)

Compensating Wage Premiums. In the absence of full ex post
compensation for injuries, one would expect workers to obtain
ex ante compensation in the form of wage premiums that would
be sufficient to cover the losses imposed on them by injuries. If
the wage premiums were not sufficient to cover these losses,
workers would not be attracted to the industry or firm, inasmuch
as their net wage would be higher elsewhere. More formally,
the equilibrium connition that must hold across industries, assunt-
ing risk neutrality ,ind homogeneous preferences among work-
ers, is

E(L) W"(H), Z;), (B.1)

where is the gross (observed) wage of the ith worker in the
jth class of workers, W" his net wage stated as a function of
human capital (H) and other variables (Z), and E(L) is his expected
uncompensated losses from injury.

E(L) is assumed to be the sum of the expected losses of three
levels of injuries: death, permanent impairment and temporary
disability (levels A, B, and C. respectively). The probability of
being killed during any hour of work is Pie. where o is the hourly

l Much of this appendix is a summary of Robert Stewart Smith, "The
Feasibility of an 'Injury Tax' Approach to Occupational Safety," Law and
Contemporary Problems, Summer-Autumn 1974, pp. 730-744.
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injury rate and P.' is the fraction of injuries resulting in death;
the probabilities of incurring nonfatal injuries are similarly calcu-
lated. We assume that the losses at each level of injury are
proportional to the v, ge rate; for example, the losses from death
are r'W. Substituting these definitions into equation (I3.1) we
obtain

Wo [1 4- rn13"1.; + r''Prq)] = VV" (I (13.2)

Assuming that the reduction in gross wages from expected injury-
related losses is less than 50 percent. we can use the approxima-
tion In (1 + x) = x in rewriting (B.2)-as

lnWi; = rtInja,1 + r'Pnoni; 4- r`.1)(*Lia1.; + InW"(I-11, 7.,1). (B.3)

Equation (B.3) suggests an estimating equation Ivhere an indi-
vidual's wage (in logarithms) is regressed against the probability
of his sustaining an injury resulting in death, pernilment impair-
ment, and temporary disability, plus the determinants of his net
wage (in logarithms). Data on Wi) and the determimmts of W",
were obtained for 3,183 hite males from the May 1967 Current
Population Survey, which contained supplemental data on wage
rates and union membership collected as part or the Survey of
Economic Opportunity. The independent variables included as
determinants of W" were education. experience, union member-
ship, class of worker. occupation, demographic characteristics,
geographical dummies, migration variables, and industry dummies.
The probability of injury assigned to each individual was the
average for the industry in which he works. The industry rate. n,
is the frequency rate (disabling injuries per million man-hours)
corrected to an hourly basisthat is, the published frequency
rate divided by tonomo so that hourly wages could be stated as
a function of hourly risks. P.' P", and Pr were also obtained from
published sources.

The results, listed on line A of Table 134, strongly indicate
the existence of a wage premium connected with the risk of.death,
but suggest that measurable premiums for risks of nonfatal injU'ry

innot be found. The lack of measurable premiums for risks of
nonfatal injuries is not surprising because Om expm:ted uncom-
pensated losses are very small. For example. assuming that the
yearly average probgAbility of being permanently disabled in manu-
facturing is around .001 5, an uncompensated loss of even S20,000

2 Data on a, PA, ;md Pr were obtained by SIC; code from U.S. Department
of Labor, Bureau of Labor Statistics. Injury 'Rufus hy Industry. WO end 1907,
Rnport No. 360, 1969.
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would create a yoarly salary differential of only $30, In contrast,
the uncompensated losses attendant to death are likely to he huge
(particularly so be(:ause there is no way to compensate the victim
ex post), so that even though the probability of death is very small
the expected uncompensated losses are large enough to he
measured. The coefficient on line A, Table BA, suggests that
the uncompensated losses associated with death are around
$2,600,000aml perhaps more if for one reason or another the
estimated differential is not fully compensating. This estimated
loss can be calculated by noting that workers would be willing to
sustain a 9-1 percent wage cut to reduce the hourly chances of
death by one in a million. Al 54,00 pur hour, this implies that
1,000,000 workers would be willing to pay $2.56 apieceor
$2,500,000 in totalto avoid the loss of one life. They therefore
act as if the valu6 of saving a life i- around $2.6 million.

The limitations of this study should nut he overlooked,. First.
the probabilities of death and injury assi,,!ned to each individual
were those of the three-digit. industry in which lie worked. This
procedure, the only one which coeld ')e used with th- data
available. creates an errors-in-val-ibles of oblom,Ivhich produces
a downward bias to the least squares estimator. Second, the wage
rate used vas cumputed by dividing usual weekly earnings by
usual weekly hours, with the possibility that wages were under-
stated due to reporting of net rather tLn gross weekly pay. Third.
ihe size of the estimated loss associated with death is ten times
larger than that reported by Thaler and Rosen.' While Thaler and
Rosen used occupational risk of deaththus presumably having a
smaller errorsjin-variables problemtheir data were also con-
fined to a small number of very risky occupations. Because the
only people attracted to the most risky jobs are those who esti-
mate the smallest losses assOciated with death (in a sense, those
least averse to the risk of death), it is not surprising that the
Thale r-Rosen estimate is lower. I lowever. because the magnitudes
of the estimates are so diverse. and because of the other problems
mentioned above, it is desirable to verify our findings by using
another body of data.

The attempt at reproducing the results on line A of Tab''
was accomplished using '1973 Current Population Survey data ,m
white males. This attempt offers several improvements over the
" R, Thaler ;Ind S. Rosen. -The of Saving a Life: Evidence from the
Labor Nlarket." Paper presented at the NationM Bureau of Economic Re-
search Conference. Washington. a C.. November 30. 1073.
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Table B-1

ESTIMATES OF PROPORTIONATE COMPENSATING
RISK PREMIUMS

Estimated Coefficient (in Millions) on Hourly Risk of:

Data Death

Permanent
Partial

Disability
Temporary
Disability

A Earnings,
1967 CPS, .636* .033 .002
all industries (.265) (.039) (.002)

B Earnings,
1973 CPS, .390*
manufacturing (.103)

C Wage rate,
1973 CPS, .382*
manufacturing (.097)

Indicates significance a the .05 level using a one-tail test.
Note: Estimated standard rrors are in parentheses. Number of observations:
regression A-3.183. regression 8-5.458, and regression C-3.426.

original study. First, only employees in manufacturing industries
were included in the sample in order to avoid, at least to some
extent, variations in job disutility or union stren''', correlated
with job safety which might exist if (say) coal g or con-
struction workers were included. Second, it was possible sep-
arately to identify workers paid by the hour, as well as their
hourly wage.. Thus, in addition to a sample where hourly earnings
were computed, a smaller sample consisting only of hourly work-
ersmost likely production workerswas used tu verify findings
and measure the extent of any biases resulting from the use of the
computed rate. Third, because the expected uncompensated losses
from nonfatal injuries are so small as to be virtually undetectable
with the data and statistical tools at hand, their effects were
constrained to be zero by dropping thc two variables measuring
nonfatal risks from the estimating equation. Using a priori infor-
mation to eliminate these variables reduces both the intercorrela-
lion among the injury variables and the chances that spurious
relationships will be measured. The variable measuring risk of
death in each industry was computed from 1970 injury rate
Statistics;}

1 The 197() data were obtanwd from U.S. Deptirtment of Labor, Bureau of
Labor Statishus, Injury Rates by (ndustry, 1070, Report No. 406, 1072.
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The (constrained) reproduction of the earlier study yielded
estimates shown on lines 13 and C of Table 11-1. Both computed
earnings and the hourly wage rate yield almost identical point
estimates of the wage premium, which can be seen to be smaller
than the premium estimated earher. The estimates on lines 13 and
C cpIv that Ivorkers ai'e willing, collectively, to forego $1.5 mil-
lion in pay if employers undertake steps Ivhich will save one life.

The "Supply" of Safety by Employers. To test the hypothesis that
the supply of job safety by employers is responsive to market
incentives, let us begin with the assumption that the observed
injury rate in a plant or industry ,., in::Ijon of the marginal costs
of work injuries (to the employ.11, the Lost of the safety inputs
required to reduce injuries, the lev..1 al risk inherent in the tech-
nology, and a random componceir T:t I:articular, let us assume
the following estimating equation:

= a(dM/dI) i fl + 7P, + e (13.4)

where a = the injury frequency rate;

(LUAU = the change in total injury costs Al caused by a
change in the number of injuries, I;

= the price of safety inputs;
= the level of inheren risk;

e ------ a random error term; and
y are parameters,

The estimation of " is of particular interest for e,,,
because it indicates the rcsponse of the injury rate to in
the 2,arginal cost of injuries. The sign and signfica our
estimate of a will indicate whether financial incen,c,:es upnce
the injury rate, while the size of a can be used to ;!!es.,; ,!egree
of effects of given financial "penalties" assessed nn e.P.:h injury
(see Chapter V).

The empirically identifiable version of equ,, ..71 (13.4) was
specified as follows:

=-- /30 a(d1V/da)k + fliWk /32HPk ± /3::N1-11, 131/11: ± (B.5)
gF,, + 13,;PW, + 137B, + yiFSr ± yUk ek,

7' For a fuller development and derivation of these and the follor:ing hy-
potheses, see Smith, "The Feasibility of an 'Injury Tax Approach to Occupa-
tional Safety."
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where, for industry Is,
(dW/da) = the compensating risk premium;

W = the wage rate;
HP = horsepower per production worker;
NH = rate of new hires;

A = the proportion of workers under 26 years of age;
F = the proportion of female workers;

PW = the proportion of production workers;
B = the proportion of nonwhite workers;

FS = firm size (average number of employees per plant);
U = the percentage of workers who are unionized;

a, pi, 7, = parameters to be estimated; and
a, e are as previously defined.
The variables W, HP, NH, A, F, PW, and B are intended to control
for the inherent risk characteristics of workers and of their jobs.
FS and- U are proxies related to the price of safety inputs, and
dW/da turns out to be one element of the marginal injury cost.

Data on thirty manufacturing industries were used to esti-
mate equation (B.5). Data on W, HP, NH, PVV, and FS related to
-1963, and data on A, F, B and U were for 1960. The variable
dW/da was calculated, using the results on line A of Table B-1,
according to the following formula:

(dW/da)k = Wk (.636PM X 10n. (8.6)
The results, using two-stage least squares regression pro-

cedures to account for simultaneity between a and W. are pre-
sented on line A of Table B-2. Although the coefficients on
W, HP, NH, F and B all are of the expected sign and statistically
significant, it is especially interesting that our estimate of a sug-
gests that a measurable inverse relationship exists between injury
costs and injury rates.

Because the statistical insignificance of the estimated coeffi-
cients on A, PW, FS and U raises questions about the adequacy of
these four variables as proxies for R and P, it was thought pru-
dent to re-estimate equation (B.5) excluding them in order to deter-
mine the effects on a of any initial misspecification. The results of
this re-estimation are displayed on line B of Table B-2, and can be
seen to be qualitatively comparable to those on line A. However,
a is reduced somewhat in size compared to the earlier estimate.

Both the sign and the significance of a are consistent with the
hypothesis that, across industries, work injury rates are inversely
correlated with the cost to employers of injuries. In other words,
in their safety efforts, employers do seem to be responsive to the
cost of injuries.
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APPENDIX C: EVALUATION OF THE TARGET
INDUSTRY PROGRAM

The focus of this evaluation study is on measuring differential
injury rate changes, pre- and post-OSHA, in targeted and nen-
targeted industries.' If, after properly controlling for changes
induced by factors other than OSHA, we can detect a statistically
significant difference in injury rate changes between the two
sectors, the null hypothesis that the Target Industry Program has
had no impact can be rejected. If, on the other hand, we cannot
detect differential changes, the "no impact" hypothesis cannot be
rejected. To find this would be to imply that OSHA's target pro-
gram had no differential impactor at least not a measurable one.

It is well established that industry injury rates have a sizable
systematic component, which tends to keep them relatively stable
over time. Appendix B, for example, presents an economic model
of work injuries which explains over 85 percent of the inter-
industry variance in injury rates. The model suggests that the
"inherent hazardousness" of the technology and the strength of
market incentives for safety are good predictors of industry injury
rates. These factors can be presumed to change very slowly over
time in each industry, except when a powerful exogenous force
such as OSHA is intended to beis operative.

The simplest model of temporal change in work injury rates
is, therefore, an autoregressive one:

In) = f, (ITO', Ie,1, Ies1, (C.1)

where Iv is the injury rate in 1 972 (the first post-OSHA year for
which reliable data exist) in the ith industry, and ITol are
the injury rates immediately preceding the implementation of
OSHA. The pre-OSHA injury rates are intended to control both

I This appendix is a brief summary of a more detailed paper. For a more
comprehensive discussion of statistical problems and procedures, see Robert
Stewart Smith, "The Estimated Impact on Injuries of OSHA's Target Industry
Program," Paper presented at the Department of Labor Conference on
Evaluating OSHA (Annapolis, Maryland; March 18-19, 1975).
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for the level of, and for changes in, the technological and eco-
nomic forces affecting injuries in each industry. Ej, the ratio of
employment in 1972 to employment in 1970 within industry j,
is included to capture cyclical changes in injury rates over that
period. V is a dichotomous variable taking the value of unity if
the industry is in the targeted sector and zero otherwse. The
addition of T' to the list of regressors if the industry is targeted
permits those industries to exhibit a relationship between past and
present injury rates different from what exists in the nontarget
sectorreflecting the hypothesis that the target program has
reduced injury rates below what they otherwise would have been.
A constant term, or the combination of the constant and the
lagged dependent variables, is assumed to reflect (in part) the
changes in rates from definitional and reporting changes, as well

as the changes generally indtwed by other industrial forces (rising
mechanization, increased youth of workers, and so on). These
changes are presumed to affect target and nontarget sectors
equally.

A possible objec.tion to this model is that injury rates are so
much greater in the targeted sector that one wonders if the same
model can apply to both targeted and nontargeted industries.
Note, however, that the issue is not whether the target and com-
parison groups have the same average injury rate. Rather, the
question is whether the same model applies to each sector
that is, whether the same relationship between past and present
injury rates would have held in both sectors in the absence of the
Target Industry Program. If not, it is obvious that the nontargeted
industries cannot be used as a comparison group.

Fortunately, it is possible to conduct a limited test of the
hypothesis that the same autoregressive model applies to all indus-
tries. This can be done by specifying the following model:

17(1; = f :41f;), Iasi, El, Ti). (C.2)

The variables are all defined as they were in equation (C.1), only
here E is the .1970-69 employment ratio and T' = 1 indic.ates that
the industry was subsequently targeted. If the coefficient of T.' is
statistically significant in a regression based. on (C.2), it may be
concluded that the same model did-not apply to both sectors
before OSHA was implemented. If, on the Eontrary, the coefficient

of Tj is not significantly different from zero, the hypothesis that the
same model applies to bo ctors in the absence of the program
annot be rejected.
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Because of the lack of necessary pre-1971 data in the maritime
and construction sectors, the sample available for this study con-
sists of 109 three-digit level industries in the manufacturing sector,
of which seven were in the Target Industry Program. Summary
data for these industries are presented in Table C-1, where it can
be seen that the post-1970 injury rates are consistently larger
than the pre-1970 ratesthe result, in part at least, of the new
data collection methods. The virtual doubling of the injury rate
in logging camps, however, is suggestive of a substantial bias
in the pre-OSHA data, owing to the large number of small camps
omitted from the earlier sample. Logging camps were therefore
eliminated from our analysis.

Equation (C.1) was specified in the following form:
172 = exp (a + /11T + 135E) E (C.3)

where A, a and /31, /32, /32, /31 and /3:-. are parameters and is the
error term. This form allows for injuries to be increasing, other
things being equal, at a slower rate in industries which are tar-
geted and at a faster rate, other things being equal, in industries
enjoying most rapid growth. The estimating form of (C.3) is,
of course,

InI72 = A' + /31InI70 + P21n160 + /331nIG,: + 13.1T + c', (C.4)

where In is the natural log operator, A' = InA + a, and c' = Inc.
If the Target Industry Program is having its intended impact, our
estimate of 1.11 should be significantly negative. An analogous
!pecification of equation (C.2) was also estimated, where the
coefficient on T should be zero to indicate that the same auto-
regressive relationship applied to targeted and nontargeted indus-
tries alike before the program began. Indeed, the results of these
estimates, which are presented on lines A and B of Table C-2,
suggest that the same relationship did exist before implementation
of the program, because the coefficients of T are insignificantly
different from zero.

Resultsto 1972. Ordinary least squares estimates of various
permutations of equation (C.4) are presented on lines C through F
in Table C-2. The estimate on line G was made using an '-'instru-
mental variables" approach to deal with the biases caused by
measurement error in the lagged injury rates.

On the whole, the results on line G seem most plausible. Not
only does the coefficient on E have its expected sign, as in the
other estimates, but so do the coefficients on T and the lagged
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injury rates. In particular, one would expect that the coefficient
on the 1970 injury rate would be by far the largest of the three
coefficients on these lagged rates and that the coefficient on 109
would be negativereflecting the expectation that an increasing
injury rate from 1969-70 should lead, other things being equal,
to a higher 1972 rate. Further, having antrolled for 1969 and 1970
rates, one might reasonably expect that the 1998 injury rate would
have a small independent effect on the 1972 injury rate. These
expectations are much more closely fulfilled in the estimate on
line G than elsewhere.

The 2.8 percent decrease in injury rates estimated to have
occurred as a result of the Target Industry Program is very small
when compared to the standard error of the estimated decrease.
'Because the estimated effect is so small and imprecise, the null
hypothesis that the program had no effect cannot be rejected.

Resultsto 1973. Measuring the impact of the Target Industry
Program through 1973 can provide more useful information on
the subject of OSHA's efficacy. Using 1973 data not only provides
another opportunity to estimate program effects, it can also be
argued that measuring the effects over 1970-73 is a fairer test than
measuring the effects over 1970-72 because inspection efficiency
and employer response take time to develop. Therefore, a
measurement of program.impact to 1973 may be somewhat more
conclusive than the earlier measurements running through 1972.

The procedure followed to estimate the programmatic impact
through 1973 was the same as used earlierthat is, In 173 replaced
In I72 in estimates of equation (C.4) and its variants. One dif-
ference was that lack of published yearly employment data by
industry forced a redefinition of E. In the 1973 estimating equa-
tions, E is defined as the ratio of June 1973 employment to June
1970 employment in the industry. There was no need to re-
estimate the 1970 equations, because the earlier results apply
equally well in this case. Also, for reasons discussed previously,
the 1973 sample excluded industry 241 (logging camps).

The results using 1973 data are reported in Table C-3. The
estimated program effects are virtually identical to those reported
for 1972 (Table C-2) in sign, size, and significance. The other
estimated coefficients, with one minor exception (In in equa-
tions AD), also show very similar signs. sizes, and patterns of
significance. The estimates are so similar to those for 1972 that
'confidence in both sets of results is enhanced.
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Table C-3
ESTIMATES OF REGRESSION EQUATIONS, U.S. DATA, 1973

Estimated Coefficient (Standard Error) on:

T In /7 In I,, In /,;s E Constant /72

A .065 -.013 .746* .648 .64
(.156) (.289) (.294)

.003 -.116 .837* .561 .085 .66
(.157) (.290) (.294) (.286)

.098 .517* -.234 .450 .638 .66
(.154) (.257) (.306) (.324)

.036 .513* -.334 .543 .556* .079 .67
(.155) (.254) (.306) (.324) (.282)

E*" -.006 .861* -.214 .029 .796* .009 .62
(.175) (.296) (.133) (.301) (.341)

Indicates statistical significance at the .05 level, one-tail test.
'" In this regression, the injury rates in 1962-64 were used as instruments for
the injury rates in 1968-70, respectively.
Note: Number of observations in each regression: 108 (A-D), 107 (E).

Table C-4
ESTIMATES OF REGRESSION EQUATIONS,

WORKERS' COMPENSATION DATA
Dependent Variable: In /72

Coefficient (Standard Error) on:

T In /7 In I In I.. E Constant R2

A (California)

B (Wisconsin)

.020
(.071)

.069
(.147)

.802*
(.148)

.861"
(.063)

-.028
(.168)

.179
(.131)

-.166
(.158)

-.471
(.104)

.084

.107

.96

.76

Indicates significance at the .05 level, one-tail test.
Note: Number of observations in each regression: 65 (California), 89 (Wisconsin).
Sources: Data used in regressions for California are from State of California,
Agriculture and Services Agency, Department of Industrial Relations, California
Work Injuries, 1968-72; for Wisconsin. unpublished data provided by State of
Wisconsin, Departmdrit of Industry, Labor and Human Relations, Research and
Statistics Bureau, Risk Management Section.
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ResultsWorkers' Compensation Data. A source of potential bias
in the above estimates arises from the possibility that inspections
in the target sector prompt more accurate keeping of the new
injury records than is found among uninspected firms. If this
were the case, our es tima ted "program effect" would represent
a confounding of the -reporting effect" with whatever impact the
program has had on injuries. To test this hypothesis, it is neces-
sary to find injury rate data, by industry, compiled from records
not subject to change over this period.

Data from workers' compensation sources are the best for
this purpose. Two states have data, by industry, for the required
years: Wisconsin and California. Data from 65 California indus-
tries Nvere used in reestimating the most complete specification of
equation (C.4) hut the Wisconsin data base 'did not contain
Injuries (by industry) before 1970. Therefore, only a truncated
version of the complete estimating equation was empirically
identifiable for Wisconsin. These state estimates, which are rela-
tively free of the problems caused by.7..reporting requirement
changes and unreported injuries, are presented in Table C-4. The
estimated program effects are qualitatively similar, to those re-
ported earlier. lending support to the finding that the program
has not had a statistically significant, effect on work injury rates.

Conclusion. All tests made suggest that the Target Industry
Program has had .a negligible effect on work injury rates.
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