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This paper surveys the theoretical basis for the possibility that coal miner
occupational health and safety damages are not adequately internalized into the
production cost of mining coal and thereby impose an external cost on society.

There are primarily two ... . .. .....
mechanisms for occupational health :�.JWO�imechawsmkftr::
and safety damages to be internalized OCO��4L*�AM.. and
into the firm's cost of production. . .....
One is through wages and benefits, S*0 40 b ......
and the second is through employer
compliance with government beneffl&.�.6. U &
programs, such as the Federal Black governments rW am�..
Lung Program and State Workers'
Compensation Programs. These two
mechanisms are evaluated in the next two sections.

In the final section, the pertinent issues are summarized and a tentative
assessment of the success of these mechanisms for internalizing expected
damages is offered. This assessment concludes that these mechanisms are
largely but not entirely successful, and the claim that occupational health and
safety issues in the mining of coal imposes some external costs on society may
have validity. However, a quantitative assessment of this cost is impossible
given the information that currently exists. The most that we can accomplish
is to organize information with regard to this issue for consideration along side
quantitative values presented to policyniakers.

Compensation Through Wages and Benefits

To varying degrees all employment opportunities include a risk, or
expected damage, of harm to the health and safety of workers. One way that
such damages can be internalized into the costs of production is through

Based largely on a working paper by Dallas Burtraw and Jonathan Shefftz.
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increased wa es and benefits.'

9 ......
Benefits may take the form of ...eeconomic.. the6kv of
reduced hours, workplace amenities, tiMRePsa W wafire
nonpecuniary compensation such as 4i das sugg ts.M4pensions and health services,
employer contributions to union or Exceeding 'labo �M kd�
government funds to deliver similar that wages andben�*
services, etc.' The economic theory iake�� to-aether. adjusts
of "compensating wage differentials" so that� at the margin
suggests in a competitive labor workers are indifferent
market that wages and benefits, taken
together, will adjust so that at the �between more riskyjobs

an4� associated highermargin workers are indifferent
between more risky jobs and wages .or benerits. and less
associated higher wages or benefits, risAyJobsthat will have
and less risky jobs that will have lower wages or benefits.
lower wages or benefits.'

One finding of research in this area is that workers sort themselves
according to risk across industries and occupations, depending on their own
attitudes towards risk. A second finding is that within each risk classification,
compensating wage differentials for a wage-fatality risk tradeoff have been
identified and measured across a variety of industries.' For example, Viscusi

'Another aven ue for internalization of costs is through employer liability. If employers must fully
compensate an injured worker, or his or her family in the case of loss of life, so that the injured parties are
"made whole," then there is no external cost. As made clear in a subsequent section, State Workers
Compensation Programs effectively preclude this possibility by capping employer liability. Yet another
avenue is through direct payments to the government in the form of fines, taxes, etc. Employer contribution
to the Black Lung Programs and State Worker Compensation Programs are explored below.

'The National Bituminous Coal Wage Agreement of 1988 describes nonwage aspects of compensation.

'See Rosen 1986); Moore and Viscusi 1990). Rosen 1986) characterizes the market wage as the
"sum of two conceptually distinct transactions, one for labor services and worker characteristics, and
another for job attributes. The positive price the worker pays for preferred job activities is subtracted from
the wage payment. The price paid by employers to induce workers to undertake onerous tasks take the
form of a wage premium, a negative price for the job, as it were. The observed distribution of wages clears
both markets over all worker characteristics and job attributes."

"'It is only fair to note, however, that these results do not prove that risk is allocated efficiently by the
labor market. Rather, they indicate that complete market failure does not necessary exist. Any call for
intervention must therefore be based on subjective judgments of the adequacy of the compensating
differential and self-sorting market mechanisms," (Moore and Viscusi 1990, p. 15). See also Dillingham
(1985) and Dickens 1990) for more general critiques.
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(1979) found that within a sample of blue-collar workers, market-generated
compensation for fatality risk averages almost $1,000.'

Unfortunately, this empirical literature has addressed the converse of the
question that we address in this paper. While the empirical literature has been
concerned with demonstrating the existence of a positive compensating wage
differential, we are concerned with the degree to which wage differentials fail
to compensate adequately for damage. In terms of the familiar metaphor of a
half full/half empty glass of water, the literature has measured how far the glass
is from empty. Our purpose is to assess how far it is from full. In the absence
of empirical evidence on this question, we evaluate the coal mining industry in
light of the theory of compensating wages to assess qualitatively the evidence
for and against the internalization of damages.

A sufficient condition for the internalization of damages into worker
compensation is the existence of a competitive labor market. 6 Four conditions
particular to the coal mining industry shed doubt on the existence of a
competitive labor market. One is the special sociology of the coal industry, in
and around the Appalachian region in particular. The mines that serve as
reference environments for this study are located in Daviess County in western
Kentucky, on the periphery of Appalachia, and in northwest New Mexico.
Many of the sociological characteristics that we discuss that pertain to
Appalachia in particular will not apply strongly to these areas, but due to the
strong occupational identity in the coal industry, many will be relevant.

A second condition that undermines the assumption of a competitive
labor market is the difficulty workers may have in accurately perceiving their
true risks. It is often asserted that workers' perceived risk is less than the actual
risk, although in principle the effect could work in the opposite direction, with
workers overestimating actual risk. A third condition is the monopsony
influence of a single high-wage industry in the region. These three factors
combine to suggest that workers could be at a disadvantage in a bargaining
relationship with employers leading to an increase in occupational hazards.
Kahn 1991) has confirmed this hypothesis with regard to the monopsonistic
influence of the coal industry in Kentucky and corresponding safety records
among nonunion mines. A fourth condition is the presence of organized labor

5This number is in 1988 dollars. The level of risk varies. See Moore and Viscusi 1990) for a
comprehensive review.

'This condition is not necessary due to the possibility of countervailing influences in the labor market,
such as two-sided market power on the part of a monopsony employer and of a monopoly labor union.
'Ale consider these offsetting influences below.
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unions, which ay be a countervailing force with regard to worker bargaining
power. We consider each of these factors in turn.'

The Sociology of the Coal Industry and Worker Mobility

A thorough review of sociological findings on the Appalachian coal
region is impossible in this brief presentation, so we focus on the most pertinent
findings and refer the reader to other sources for more careful review. Two
important features of the sociology of Appalachia are the prevalence of poverty
in the region and relatively low educational attainment.' These characteristics
are evidence that workers in the region have relatively few skills that are
transferable to alternative employment inside Appalachia or in other regions.

Another special feature sometimes attributed to Appalachia residents is a
high cost of geographic mobility.' Factors that have been identified as
important to the willingness to consider both locational and occupational
changes include the number of children in school, job and career tenure, income,
housing demand and resident site inducements and other psychic costs, family
health, etc. " Poverty and low educational attainment could be linked to
immobility if social structures emerge and play a particularly important role.
For example, nonmarket activities within the extended family may substitute for
market activities among families with higher incomes. This characteristic may
be summarized as "deep roots in the community." Reliance on nonmarket
activities to meet economic and social needs raises the relative cost of relocation

'For a general exposition of these issues see Gramlich 1981, chapter I ).

'In 1988, 12.1% of households participated in food stamp programs in Kentucky (fourth ranking
nationally) and 91% in New Mexico (thirteenth ranking nationally). The national average was 77%.
Average annual pay in Kentucky was 18,545 (twelfth ranking nationally) and 19,259 in New Mexico
(eleventh ranking nationally). The national average was 21,871. (U.S. Department of Commerce 1990.)

In one study of miners in Southern Appalachia, the education median for miners was 12.0 years for men
34 years or less, and 87 years of school for men 35 or older. Armation of education is improbable
except for the child who shows extraordinary talent with "books" at school. Therefore, a consequence of
such discouragement is temporary delay, not permanent denial, or entry into the mine industry. (Althouse
1974, p. 26.) The difference among age groups in the study, and the age of this study suggest that this
characteristic may be of diminishing relevance.

'Myers 1983) analyzed the period from 1973-1979 when U.S. coal production increased 17% In
Eastern (primarily Appalachian) coal counties employment growth rates exceeded population growth rates
by a factor of four in this period suggesting most new jobs were filled by people already living there. In
contrast, in the West (including New Mexico) and in the Interior (including Daviess County, Kentucky)
employment growth was only twice that of population growth, suggesting many new jobs were filled by
workers moving into coal counties.

'OLinneman and Graves 1983).
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to seek improved employment because of the cost of severing those roots. "
In addition, the perceived cost or mobility may be high due to the lack of role
models and contacts who have migrated previously."

In sum , the com bined .. ............ . .. .........
....... .. .... .. . . .....

............. .. . .. ..... ..... . .... .. .... ...... ... ...
sociological characteristics of relative .. . . ... . ... ........ .. . .... .. .. the, Reco bne d s M I at.. .. ..... .... ... .. ............ .. .. .. .poverty, low educational attainment,
and high costs of mobility among ......

:4Ow,::,e Uca lona: ...coal miners may impart a bargaining P.. . .................. ...... ... .. ... �:........... ........... ..... .. .. ....
advantage to employers. ......W

mob amonz��voal
Perceptions of Occupational Risks mtners� �Mqy artfi..

gMathl
danta t

A second factor that _,ffers. ........ . . .......... . .. . .. . .contradicts the requirements of a .......... ... .. .....
competitive labor market is the
potential inability of workers to perceive accurately their occupational hazards.
There is ample psychological evidence that individuals fail to perceive risk in
an accurate manner. 3 'However, Robinson 1989) analyzes worker responses
to occupational exposure to carcinogenic substances in terms of subjective
assessment of risk, quit rates, and prounion attitudes. The results of his analysis
indicate that "workers recognize at least some of the cancer risks they face on
the job."

Dickens 1990) criticizes empirical studies of compensating wages on the
grounds that workers simply ignore altogether factors which have a low

''The cost of severing one's ties to a community are not only personal but also spillover onto the

community. For practical reasons we ignore this spillover, manifest in the willingness to pay of a family's

neighbors to keep the family from leaving the area. However, to the extent that individuals are altruistic

and internalize this effect already into personal decisions, and to the extent the region is characterized by

extended families and communities, this spillover would help to explain the relatively high costs ofmobility

that are attributed to the region.

"Althouse (I 974) reports that in a sample of miners in Southern Appalachia, 50 percent of all brothers

of the sample are themselves miners (p. 24). Althouse reports a "folklore" of occupational immobility that

is reinforced by back lung, represented in the quotation from a miner: "after ten years of mining a man

can't pass the physical for another kind ofjob," (p.70). Fewer than percent of all brothers in the sample

are reported in any sort of business or professional occupations (p. 23).

"...(I)f one's male siblings are not mining, they probably migrated to blue-collar jobs out of state," (p.

24). "To the extent that the youths in the coal fields have kinfolk in urban places, an opportunity to acquire
a desired occupation outside a situation of highly limited job choice may exist. Migration is often
contingent upon the formation of kinfolk networks. The chance to move to a branch of them elsewhere can
spur migration of some youths from the groups at home. But as long as job opportunities at home remain
'good' many, if not most, continue to enter the mines. Mining is the center of gravity in their style of life;
it is 'in the blood' though they deny that mining is their chosen occupation," (Althouse 1974, p.26).

13 For examples, see the symposium in Science, Vol. 236, April 17, 1987.
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probability. This suggests that workers may underestimate risks such as mine
accidents. owever, in comparison with other industries the dangers associated
with coal mining are not low probability events, and there is strong evidence
that workers are cognizant of the risks in the industry.

On the other hand, it takes approximately thirty years for black lung
disease to develop and such a large chronological gap between exposure and
disease may lead workers to discount their personal probability of contracting
the disease. In addition, legislation to promote safer conditions for coal mining
may lull workers into a false sense of security, if recent evidence of widespread
fraud and tampering with dust samples is accurate."

However, in the absence of
further evidence, the argument that ... Ihe�i qqiument: that' w6iki�
workers underestimate occupational qnderes"dte.�..occupadonat
risks seems less compelling in coal

rtsk� seems� le�k 69mining than in other industries. MP
in]. coat mining thqn:'�JnFurthermore, given significant

improvements in working conditions other ndustrik
throughout the industry compared to
a generation ago, the likelihood that
workers underestimate true risks today is not any more compelling than the
likelihood that workers overestimate true risks.

Monopsonistic Influences in the Labor Market

A third factor that is cited as evidence against the existence of a competitive
labor market in Appalachia is the narrow base for relatively high wage
employment, such as is associated with coal mining." The relative
concentration of employment opportunities among few industries and employers
would suggest that employers enjoy relative bargaining strength vis-a-vis their
workers.

Trends in the mining industry over the last decade reinforce this
possibility. There has been a long slide in coal employment after World War

"References on the dust fraud issue include: Kilbom 1991), U.S. Senate Committee on Labor and
Human Resources 1987), McAteer 1991), Occupational Health and Safety Center 991), and Stoltzfus
(1991).

1 5There are "few occupational alternatives to coal mining which promise steady employment, and any
amount of occupational diversity is negligible throughout the area. To a considerable degree, if a man
doesn't work coal, he many not work regularly at all. Furthermore, a large share of work other than coal
industry jobs in these counties is normally obtained on a patronage basis." Other jobs (construction, timber)
are seasonal, or "closed along class lines," (Althouse 1974, p. 23).
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11 that is still continuing. 16 The employment increase of the 1970s was an
exception to the continuing decline in coal employment. The recent increase in
productivity in the industry is in part a trend toward mechanized longwall
technology, which is less labor intensive than underground mining. Job loss
between 1978 and 1984 was 31% in the industry. 17 Western Kentucky, which
produces mostly high sulfur coal, has suffered a declining share of Kentucky's
total output, from 39% in 1975 to 27% in 1984. Low sulfur coal in the eastern
part of the State has driven recent increases in production. The coal industry as
a whole will grow 3 per year between 1984 and 1995, but this does not imply
a growth in employment. 8

Monopolistic Influences in the Labor Market-Organized Labor

A fourth condition in the coal mining industry that sheds doubt on the
existence of a competitive labor market is the role of organized labor. Typically
organized labor may possess market power in the provision of labor services.
In this specific industry it appears organized labor may be a countervailing force
to the power of employers with regard to worker bargaining power with a
predicted increase in safety. Approximately 42.3% of the labor force in coal
mining is unionized nationally. Approximately 43.3% have contract coverage.
Among all workers in Kentucky about 15.8% are union members, while in New
Mexico about 72% are union members. This geographic pattern applies to
the coal industry as well, with greater percentages of workers unionized in
eastern mines.

The standard daily wage rates in 1990, according to the National Bituminous
Coal Wage Agreement of 1988, range from $115 to 132, corresponding to
annual salaries of 30,000 to 34,400. Nonunion salaries are expected to be
less, though we expect them to be influenced by the organizing activities of the
union."

"Mining employment in the U.S. dropped from 415,600 in 1950 to 177,800 in 1984. In Kentucky the
numbers dropped from 76,000 in 1950 to 34,400 in 1987. If Kentucky's coal employment were measured
in full-time equivalent jobs, the 1987 figure would be 24,800. (MACED 1987, p. 20.)

7Kentucky coal jobs declined by 27% in this period. MACED, Op. cit.)

"'MACED 1987.

19Curme, et. al. 1990.

2"Hourly wages plus overtime and bonuses at larger mines have risen to the point that many miners
make over $40,000/year, with some earning as much as $70,000/year. Wage levels this high may not be
sustainable when competitors at smaller mines are paying 6.00 to $8.00 per hour. Some large mines have
laid off employees and then have contracted out mine operations to companies which pay no benefits and
half or less of the wages previously earned at the same sitc. (MACED 1987, p. 20.)
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Extrapolating from existing circumstances one can reason that the mine
in the New Mexico reference environment will not be a union while the mine
in Daviess County, Kentucky will be union. It is noteworthy that nonunion
miners (typically workers at smaller mines) are three times more likely to be
killed on the job than are union members. However, it does not seem
appropriate to consider the role of the union in isolation from the performance
record of the industry in general. For example, companies that run union mines
also sublease portions of their properties, especially after productivity has begun
to fall off, to smaller and typically nonunion companies to intensively work the

22remains.

There are several plausible explanations for the observed correlation
between unions and safety. One is that the union effect may simply be
capturing the safety record of larger mines, which are typically more unionized,
as opposed to smaller (nonunion) mineS.2' A second explanation for the
differential in fatality rates between small and large mines (and therefore
between unionized and nonunion mines) can be found in the incentives created
by State workers' compensation plans. Larger mines are more likely to be
experience rated in the insurance premiums they must pay for workers'

""Last year, the rate of fatal injuries for all regular coal mine employees was just about 03 per 100

workers, a record low. Independent contractor employees, however, were killed at a rate of I I per I 0

workers. The independent contractor employees' rate more than tripled that of regular miners, and the

contractors, for the most part, work on the surface - a relatively low-hazard area," (O'Neal 1989).

The United Mine Workers Journal of January 1986, reports that through September 25 of 985,

approximately 70 percent of all fatal coal-mine accidents in the United States occurred at mine employing

fewer than 50 workers. Nearly half of all coal-mine fatalities occurred at mines employing 20 or fewer

workers."

The opening statement of Senator Howard Metzenbaurn on March 12, 1987, before the U.S. Senate

Committee on Labor and Human Resources Full Oversight Hearings of the Mine Safety and Health

Administration provides further evidence:

"The GAO [General Accounting Office] continuing investigation also uncovered a dramatic disparity in

injury reporting between small mines - those employing fewer than 50 workers - and large mines. The

GAO figures are startling. Small mines employed only 5% of the mine workforce, but accounted for 45

percent of mine fatalities.

The high fatality rate compares to an unbelievably low rate ofreported injuries. Small mines on average

reported only 3 injuries for every fatality, whereas large mines reported 51 injuries for every fatality, which

is 17 times the injury report rate of small mines."

22 Yarrow 1990, p. 40).

"Most coal mines that employ less than 50 miners are non- union, according to the United Mine

Workers Journal of January 1985, meaning that the union/non-union differential may simply be capturing

the effect of the presence of a disproportionately large number of small mines in the nonunion sector, not

the actual safety effect (if any) ofunionization. This is supported by the National Research Council 1982),

which shows that their measured gap between overall union/non-union fatality rates (0 I I vs. 006 average

number of fatalities per 200,000 employee-hours) essentially disappears if calculated for each size category

(0.14 for both union and nonunion mines with 150 employees, 0.08 both with 51-150 009 for nonunion

and 007 for union mines with 151-250). Union mines do have a higher disabling injury rate, but this

appears to be merely a reporting effect (and interpretable as a sign of nonunion mines' skirting of the law).
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compensation plans, providing them with greater incentive to take care to avoid
accidents (see the section on State Workers' Compensation Programs below).

Notwithstanding these alternative explanations, the correlation between
large mines, union mines, better safety and higher wages erodes the
compensating wage hypothesis Obviously this correlation is confounded by the
union wage differential, and by technologies that exist in the larger mines.
Nonetheless, the correlation sheds doubt on the assumption of a competitive
labor market.

Trends in the industry appear to be undermining the influence of
organized labor. In 1978, about 250,000 coal miners were employed and about
160,000 were union members. In 1990 employment had fallen to 150,000 of

24whom only 70,000 were union members. Most of the contraction occurred in
the union mines.

In summary, potentially high .. .......
.... ... ..... .. . ...... . .. . .. .. ........... ...... .. ..... .. .. .. ... ..... .. . ......... ............... .. .. ....... ...... . ..... .. ........ . ........ ...

mobility costs, potential information 1: tems
. . . ..... . ..... .. .... . . .. .. . . ... .......................... .. ..... .problems, and monopsonistic demand osts. potenfidt: .�j)j

for labor services in the region .... .. ......n.com bine to em pow er em ployers in ... .. .... ...... ... ............. .. ..... .. .. .... ..... . .. . .................. ... ... ..... . ....monopsonime.��� demand r....the coal industry. Organized labor
functions to offset this power. The 4 or�.:seh*es:jn..��: a�:mvon.............. . ... .. .... ... . ..... ........ ... .. . ..... .. ... ..... .. . . ....... .. ... ........... .. ....
relative strength of these influences is cotiming lw�� M r

.. .. . .. ...open to speculation and controversy. eW 1W rs::::hf4h'e.'
If on balance these costs constitute a industry JOAzanized ab
disadvantage for labor in a bargaining
framework over wages and working ............... .... ... . ..... ..... ... . .................................. . ...... ....... . . .. ... .......... .... ........... .... .. . .. ... ..... .. ....
conditions, then the w ages and ................... .............
benefits component of the firms cost
of production will inadequately reflect expected health and safety damages.

Employer Contribution to Government Programs

Compensation for workers is not the only manner in which damages may
be internalized into the cost of production in the coal industry. Employer
contribution to special government benefit programs are another manner in
which damages may be internalized. There are two general frameworks which

"Yarrow 1990).

"If market power is attributed to the employer, then whether it is health and safety damages or body
sweat that is not being compensated, or a share of each, is an open but irrelevant question.



14-10 Occupational Health and Safety

apply, federal and state black lung benefits and state workers' compensation
programs.

Black Lung BenefitS16

New claims under the federal Black Lung Benefits Program are
administered under the Department of Labor." The program provides monthly
payments and medical treatment benefits to coal miners (and certain
transportation and construction workers who were exposed to coal dust) totally
disabled from black lung. Monthly payments to eligible surviving dependents
are also provided if the death of the deceased claimant is proved to be due
largely to black lung."

A number of features of the
program diminishes its ability to A�nqmb Of k O the
capture all expected Black Lung rain diminishes its.PMdamages. One is the limit on benefits abuse t6 capture all
outlined above. Current rates are

gVected �'Bkck �Lun$387.10 per month for an individual 9
miner or the surviving spouse of a
deceased miner, and up to 774.10
per month for a claimant (miner or
surviving spouse) with three or more dependents." Unlike most workers'
compensation programs, the benefits are not based upon past wages, receipt of

21 In addition to the sources cited in this section, this information was drawn from the following
sources: U.S. Department of Labor, Annual Report 1989; U.S. Department of Labor, Fact Sheet No. ESA
89-14; Field Hearings on Black Lung, 1990; Telephone conversation with Davitt McAteer; Telephone
conversations with officials in U.S. Department of Labor: Branch of Workers' Compensation Studies
(523-9560); Employment Standards Administration, James Rechnitzer 523-6808); and Division of Coal
Mine Workers' Compensation, Dan Peed 523-6792).

"The 1969 Federal Coal Mine Health and Safety Act created the Black Lung Benefits Program,
assigning initial responsibility for administering the program to the Social Security Administration. In
1973, the Department of Labor assumed responsibility for the administration of the program. However,
the Social Security Administration still pays and administers claims filed prior to July 1, 1973, as well as
the claims filed by the survivors of the original claimants. (The payments are for income benefits only,
as it has never paid medical benefits, unlike the Department of Labor.) The number of beneficiaries and
the total monthly amount of benefits processed by the Social Security Administration only (presently
174,268 and 72 million) is gradually declining. (Not a single new claim was filed with the Social Security
Administration in 1989, while the number of present beneficiaries is declining due to death.)

2'However, in the case of a deceased claimant who originally filed the claim before 1982, the death
may be due to any cause, even totally unrelated to black lung.

29These amounts are based upon 37.5% of the pay rate for Federal employees in GS-2, step 
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benefits does not preclude employment lighter than coal mining or its equivalent,
and retirement does not preclude receipt of benefits. 30

Second, coal mine industry pension plans typically have clauses which
offset the pension by the amount of Federal black lung benefits, especially if the
benefits are being paid by the responsible mine operator.

Third, in order for a claim to be approved, the disability must be total."
This is in contrast to State workers' compensation programs, where workers an
receive payment for a permanent partial disability which allows continued
employment but nevertheless causes a loss of physical function. Total disability
for the purposes of the Black Lung Benefits Act means that the claimant is no
longer able to perform the equivalent of the types of tasks previously performed,
either the specific jobs actually performed during the period of employment in
coal mining industry or the physically equivalent jobs in other industries."

"These benefits are offset by a State or Federal workers' compensation award received for black lung.
Federal black lung benefits are also reduced when a miner or surviving parent, brother or sister has earnings
in excess of a maximum allowable level. Since by definition beneficiaries must be totally disabled from
coal mine employment or its equivalent in terms of exertion, and since beneficiaries are typically of
retirement age, only 25 caims are currently being offset due to excess earnings.

Combined State and Federal workers' compensation offsets amount to approximately 5.9 million a
yean Currently 782 claims are being offset because of concurrent Federal benefits. These are mostly
claims filed by former inspectors of the Federal Mine Safety and Health Administration who have
contracted black lung from their frequent inspections of mines. As Federal employees, they are also
eligible for benefits under the Federal Employees' Compensation Act, which offset their benefits received
from the Black Lung Benefits Program.

Currently 3097 claims are being offset because of concurrent State benefits. The original plan at the
time of the creation of the Federal program was to provide benefits only until the State programs caught
up in compensation levels, and then to refuse to accept further claims from those States which were now
certified as providing adequate benefits. In the major coal producing States, such as Pennsylvania,
Kentucky, and West Virginia, black lung is by law a compensable disease under worker's compensation
programs. However, in other States it is not and/or widows' benefits are not up to Federal levels (often
being merely a lump-sum payment). Therefore, no State has ever been certified as meeting Federal
standards, nor does it look as if any State ever will be, thus ensuring the Federal government's continuing
role. State workers' compensation programs usually set their income benefits at two-thirds of the
individual's former wages, in contrast to the Federal black lung program, wich is a fixed amount.
However, State compensation laws also dictate maximum and minimum benefit levels for permanently
totally disabled workers. In 1989, all the top twenty-five coal producing States had maximums larger than
the Federal black lung benefits level, while twelve of the States had minimums lower than the Federal level.

3'Eligibility standards for the receipt of benefits were tightened significantly by the Black Lung
Amendments of 1981. Essentially, under the present 718 series regulations, the burden is on the claimant
to establish total disability due to black lung, whereas previously the 727 series regulations made rather
liberal presumptions for the presence of black lung. Furthermore, the medical guidelines for the
establishment of total disability are much more strict under the present 718 series regulation than under the
previous 727 series regulation.

"However, claimants may still be capable of performing-and may actually be performing-lighter
work, although this is seldom the case as the majority are of retirement age.
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Fourth, the totally disabling respiratory impairment must have arisen
solely from coal miners' black lung, and not from a combination of black lung
and other factors, such as smoking or asthma. Since the medical profession
generally agrees that the proportion of a miner's respiratory disease resulting
from black lung can not be determined, it is quite easy for a mine operator
facing a claim to find at least one doctor to testify that the miner's respiratory
ailment is not solely caused by black lung." Therefore, the combination of a
totally disabling respiratory impairment and a lifetime of work in the coal mines
does not constitute sufficient proof for the receipt of Federally mandated
benefits. The vast majority of claim denials is based on the claimant's inability
to prove total disability due to coal miners' black lung or (for survivors) the
miners' death due to black lung.

Presently mine operators dispute around 90% of the claims lodged against
them. The approval rate in 1989 for claims initially filed after 1981 was only
3.4%. This compares to a 47% approval rate from 1973 through 1989 for
claims originally filed between 1973 and 1978 and 33% approval rate for claims
originally filed between 1978 and 1980."

A fifth feature of the program that diminishes its ability to capture
damages is the difficulty for workers to obtain legal representation. The
Federally mandated legal fee is only $1,500 to 3,000, which is received only
if and when the claim is approved. For an eventually successful case, the
attorney may represent the client (who is barred from providing direct
compensation to the attorney) for years without receiving any payment. For an
unsuccessful case, the attorney may put in years of work with no compensation
at all." Obviously, such a situation makes it very difficult for a potential
claimant to obtain proper legal representation.

A sixth obstacle to compensation is the Department of Labor's practice
of routinely demanding the return of benefits awarded for claims which were
later disallowed. Totally disabled former miners have received interim benefits
before their disability could be proved to be solely caused by black lung before

"Many X-ray examinations may be ordered, and each X-ray may be reinterpreted many different times
by many different doctors. As only one negative opinion is required (even after numerous positive
findings) and coal mine operators obviously have deeper pockets than any individual miner, mine operators
have been very successful in dismissals of claims. (Field Hearings on Black Lung 1990.)

Perhaps appropriately from the standpoint of economic theory, mine operators may also introduce
evidence regarding the claimant's cigarette smoking habits, for example, in order to show that other known
causes for the claimant's respirator ailment exist. (See Mohring and Boyd 1971.)

311t should be noted, however, the approval rate for the first two years of the program, 1970 and 1971,
when it was first administered by the Social Security Administration, was in the single digits.

"Field Hearings on Black Lung 1990.



Occupational Health and Safety 14-13

a formal hearing. Upon the denial of the claim due to the efforts of the
responsible mine operator in gathering countervailing evidence in the interim
period, the now denied claimant is served a notice that he owes tens of
thousands of dollars payable within thirty days after which interest will begin

36to accumulate. The total amount collected from both overpaid
claimantsibeneficiaries and from providers of medical goods and services was
$4.7 million in 1989, with an additional $1 million committed to future
repayment.

A seventh reason that the Black Lungs Program may fail to internalize
all of the expected damages is that historically neither the mine owner nor the
industry absorb all the cost of benefits awards. The Department of Labor black
lung benefits are provided by the "responsible coal mine operator," defined as
the last coal mine employer of at least one year's duration. Another sizable
amount of the benefits is provided by the Black Lung Disability Trust Fund."
The Trust Fund finances the cost of black lung claims filed with the Department
of Labor if the responsible coal mine operator cannot be identified, typically
because of bankruptcy." The major source of revenue for the Trust Fnd is
an excise tax on mined coal sold or used by producers. The tax is imposed on
a per ton basis, with no experience rating for the black lung claims previously
filed against the operator. The per ton rate is now 1.10 for underground coal

39and $0.55 for surface mined coal, with a cap of 4 of sales price. In the
past, the Trust Fund has run substantial yearly deficits, leading to the
accumulation of a cumulative debt to the U.S. Treasury of over 3 billion at the

16 Field Hearings on Black Lung 1990.

"The Trust Fund was first established by the Black Lung Benefits Revenue Act of 977 and now

jointly administered by the Secretaries ofLabor, Treasury and Health and Human Services. As of 1989,

only I 000 claims in the Department of Labor Black Lung Benefits Program were being paid by

responsible mine operators while 84,000 were being paid by the Trust Fund (although a small number of

those claims paid by the Trust Fund are in interim status and may eventually be transferred to responsible

mine operators). In total there were 144,000 beneficiaries in 1989. Of this total, over 49,000 originally

filed their claims before July 1, 1973 and are thus concurrently receiving income benefits from the Social

Security Administration (which has never provided medical benefits), but have subsequently filed for

medical benefits with the Department of Labor and are now receiving only medical benefits from the Trust

Fund.

Although far more claims are currently drawn against the Trust Fund than against responsible mine

operators, this will soon change. Of the 199 new claims approved in the past fiscal year, only 77 were

against the trust fund with the remaining 122 against responsible mine operators.

"On the other hand, the Trust Fund also finances claims if the miner's last coal mine employment was

before 1970. It also covers the administrative costs of the Black Lung program, which amounted to over

$56 million in 1989.

"This differential implies a 0% lower probability of contracting black lng in a surface mine, which

may or may not be accurate.
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end of 1989.40 In the year 2014, the tax will revert to its original, pre-1981
rates of $0.50 and 0.25, with a 2 cap.

The existence of yearly deficits in the Trust Fund represent a historic
41public subsidy to the industry. On the other hand, through this subsidy and

through the presence of the excise tax, current taxpayers, consumers and
producers of coal are paying in part for the coal mining externality from the
past. These payments offset liabilities incurred against a previous generation of
coal miners. However, the industries debt may be largely irrelevant in a
forward-looking assessment of expected damages because they do not
necessarily represent the marginal expected damage of new investments in the
industry.

41 In 1989, total Department of Labor Black Lung program obligations (which does not include claims
paid by the Social Security Administration responsible mine operators) were 650 million (over 590
million in claims plus almost 60 million in administrative costs), but the fnal audited Trust Fund
collection amount was only 605 illion. Nevertheless, this situation represents a vast improvement over
the early years of the program, before the existence of the tonnage-supported Trust Fund and the practice
of having the last responsible operator pay the claim. Between 1970 and the end of 1984, the federal
treasury had paid out more than 600,000 claimants a sum approaching 15.6 billion (over 12 billion by
the Social Security Administration and over billion by the Department of Labor) (MACED 1986).

4'Over 12 billion that has been paid out by the Social Security Administration (which will still be
added to at the rate of tens of millions of dollars each year for many more years to come until all recipients
die off) and also a large portion of the over 3 billion paid out by the Department of Labor will remain an
unpaid debt to society created by the coal industry of the past. It should be noted that the creation of this
debt is no accident. During the Congressional debate over the 1969 Federal Coal Mine Health and Safety
Act it was recognized that the high cost of a black lung benefits program necessitate by the coal industry's
actions in the past would represent a arge share of future coal industry revenues. At the same time, the
Act was to create significantly strengthened and wide ranging safety regulations for the coal mining
industry, including lower coal dust standards. As it was politically impossible to impose both the costs of
preventative measures (dust standards) and compensating measures (black lung benefits) on the industry
at the same time, the federal government ended up footing the bill for all of the compensation program
(MACED 1986).

Eventually the higher tonnage tax levels should close the Trust Fund yearly deficit and perhaps even
be able to contribute toward retiring the accumulated Trust Fund debt. Or, more realistically, the tax
revenues may be able to pay off the interest charges on the Trust Fund debt, which reached a peak of
almost 275 million in 1985 before the Consolidated Omnibus Budget Reconciliation Act of 1985 imposed
a five year moratorium on the accrual of interest. The Department of Labor's budget projection model now
forecasts continuing Trust Fund insolvency through the year 2030. Earlier forecasts showing solvency by
the year 2014 had served as the rationale for Congress's reversion of the coal excise tax in that year to its
original levels. (Telephone conversation with Jim Rechnitzer.)
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State Workers' Compensation PrograMS42

Workers' compensation programs vary across different states. However,
it is possible to provide a generalized picture of the most important components

41of these programs. Since employers are responsible for benefits paid under
these programs they serve to internalize the expected damages of occupational
hazards. However, a number of features of these programs may serve to limit
the extent to which this internalization actually is achieved.

The employer is liable for the costs of any work-related in ury, regardless
of who is to blame for the original incident. However, the imposed liability is
exclusive, as the injured worker is not allowed to sue for additional
compensation (pain and suffering, etc.). Therefore, workers' compensation
benefits are a type of no-fault insurance which gives employers limited liability
for their agreement to pay certain benefits to injured employees. 44

41 In addition to specific citations, information in this section has been garnered from the following

sources: U.S. Department of Labor, October 1990; U.S. Department of Labor, January, 1991; Chelius and

Smith 1983; Ehrenberg 1988; and Ruser 1985.

43 Workers compensation laws are State laws (with Federal Employees' Compensation Act covering
Federal employees) that make employers liable for all of an injured worker's medical expenses and a
portion of lost wages. For permanent total disability (where an individual is pennariently prevented from
ever working at all) and temporary total disability (where an individual is temporarily prevented from
working at all but expected to recover fully), the income replacement-rate is typically set at two-thirds,
constrained by minimum and maximum levels which are often tied to State wage averages. For permanent
partial disability (where an individual is permanently physically impaired to some degree short of total

disability), scheduled injuries have ex ante fixed benefit levels while nonscheduled injuries may have ex
post benefit levels dependent upon a fraction of lost earnings, with the mix between scheduled and
nonscheduled injuries varying by State.

In seven States (plus Puerto Rico and the Virgin Islands), employers are required to purchase insurance
from a State fund to cover their liabilities. In fourteen States, employers have the choice of purchasing
insurance from a competitive State fund or a private carrier. In the remaining twenty-nine States (and the
District of Columbia), no State fund exists, and thus insurance must be purchased from a private carrier.
In most of these States, self- insurance by the largest fms is also allowed. Insurance through a group of

employers is another possible option in some States.
In Kentucky, no State fund exists, and insurance is through a private carrier, with insurance through

the individual employer or a group of employers also allowed. (Branch of Workers' Compensation Studies

I 99 1.)
Workers' compensation benefits are not taxable (at least as of 1988), and Income benefits accounted

for 61.5% of all workers' compensation benefits in 1981, while permanent partial disability and temporary
total disability benefits accounted for 80% of income benefits. Temporary total disability claims are the

most numerous. (Ruser 1985; Ehrenberg 1988)
In Kentucky, both temporarily and permanently totally disabled workers receive two-thirds of their

wage, with a minimum of 72.41 per week 20% of the State's average weekly wage) and a maximum of
$363.03. Permanent partial disability payments for nonscheduled injuries are two-thirds of the worker's
wage, with a maximum of 271.51 75% of the State's average weekly wage), payable for a maximum

period of 425 weeks. (Branch of Workers' Compensation Studies 1991)

44 (Ehrenberg 1988.)
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The determination of insurance premiums is perhaps the most important
component for our purposes, as it plays a large role in determining the
incentives firms face in reducing their accident rates.4' The procedure is fairly
similar across most States, as it is set by the National Council on Compensation
Insurance or closely follows the Council's procedures.

A firm is first categorized according to one or more of the 600+
industrial-occupational classifications. It is then assigned "manual rates,"
reflecting the average conditions found in each industrial-occupational
classification. The manual premiums are calculated by multiplying manual rates
by the payroll for each industrial- occupational class. The smallest firms, which
constitute 85% of all employers but only 15% of covered employment, simply
pay this unmodified manual premium. These firms therefore face absolutely no
incentive through the premium calculation procedure to reduce the incidence of
occupational accidents." However, if the manual premium exceeds a certain
amount (as is the case with the largest 15% of employers), then the firm is
experience-rated, with the manual premium modified to reflect the firm's own
past loss experience.

An implication of experience rated workers' compensation programs is
that employers will take more fully into account the expected damages of
occupational hazards. This internalization will cause a decrease in the injury
rate, as the employer's marginal cost of occupational injuries is now higher.
The higher the benefit levels, the lower the injury rate. However, the experience
rated employer will also have an incentive to dispute workers' compensation
claims. This introduces a new and potentially socially wasteful cost into the
activities of the firm.

Just as employers have an incentive to dispute claims that are invalid,
employees have an incentive to file claims that are not valid. Higher workers'
compensation benefit levels may conceivably lead to increases in the reported
injury rate which are totally attributable to reporting effects. Injuries occurring
outside the workplace may be reported as occupational injuries, the severity of
minor ailments may be exaggerated, or previously unreported minor injuries may
be officially reported.

"Ruser (985) provides an excellent summary and synthesis of the literature on insurance premiums
calculation.

"This may help explain the large differential in fatality rates between small mines and larger ones.
Empirical evidence on this hypothesis is scarce. See the efforts by Chelius and Smith 1983) and Ruser
(1985).
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Summary and Analysis

We identified two mechanisms through which the expected occupational
health and safety damages of coal mining may be reflected in the costs of
production. The first is through the wages and benefits that employers pay to
employees. The theory of compensating wages suggests that in a competitive
market the compensation that workers receive reflects the attributes of their
occupation, including health and safety risks. e consider four conditions in
the coal industry, and in Appalachia in particular, that may undermine the
existence of a perfect competition in the labor market.

Three of these conditions suggest that employers may be at an advantage
in a bargaining situation with workers. The first is high mobility costs of coal
miners relative to blue collar workers in other industries and regions. High
mobility costs prevent workers from readily changing locations or occupations.
The second is the possibility that workers fail to perceive accurately
occupational risks and discount these risks, although it is also possible they
exaggerate risks. The third is the narrow base of employment in coal regions
that creates a shortage of comparably paid occupations. Employment and
productivity trends in the industry are exacerbating this condition.

A fourth condition is the presence of organized labor in many mines,
especially large mines, which may serve to offset the advantages attributed to
employers. Organized labor is associated with larger mines, which have
superior performance records with regard to health and safety issues. The mines
that serve as reference environments for this study fall into this category,
although we have not assumed that the New Mexico mine will be a union
facility. Nonetheless, it is difficult to entirely disassociate the particular
reference environments from conditions that may exist throughout the industry,
since they are related through competitive pressures in the coal market. In
addition there is evidence that when productivity at larger mines begins to fall,
production practices change and safety conditions deteriorate.

On balance we surmise that the potential market power of employers, due
to the shortage of comparable employment opportunities for workers, and the
potential market power of employees due to the muscle of organized labor
would be largely offsetting, at least in that segment of the industry that is
unionized. Furthermore, the role of information seems to be relatively
unimportant in this industry where occupational hazards are a commonly
recognized part of the occupational culture.

However, the relatively high mobility costs-with regard to both
geography and job change-isolate the labor market and undermine the
assumption that wages and benefits reflect working conditions in a manner



14-18 Occupational Health and Safety

suggested by the theory of compensating wages. While wages and benefits
would still be expected to adjust in response to changes in occupational risks
in the industry, they may vary from expected damages by a factor determined

41by the cost of geographic and occupational mobility for workers.

The second mechanism for the internalization of expected damages into
the costs of production is employer compliance with governmental programs.
We have examined the Black Lung Benefits Program and State Workers'
Compensation Programs. Each of these programs provide compensation to
workers who have been harmed due to workplace accidents or exposures
through various mechanisms they are largely funded by employers, thereby
incorporating much of this cost into the industry's cost of production.

The Federal Black Lung Benefits Program provides a modicum: of
compensation for workers who have been totally disabled. It is financed through
three mechanisms primarily. One is a charge against the responsible mine
owner. The second is an excise tax on the entire industry which reimburses the
Trust Fund for payments when a responsible mine owner is not identi e . The
third is tax payer contribution to the Trust Fund. In the future, tax payer
contribution is expected to be insignificant.

The distinction between the identification of a responsible mine owner
and an excise tax on the industry in general is important from the standpoint of
economic efficiency because when the responsible mine owner is not identified,
the owner is not held directly accountable for the health and safety record of the
mine. Consequently the owner may have insufficient incentive to take care.

However, the problem we are concerned with here effectively takes
current industrial practices as a given and focuses instead on the question of
whether the expected damage that results is internalized into the cost of
production. Therefore the distinction between payment by a responsible mine
owner and an excise tax is unimportant. As long as the industry as an entity is
footing the bill for expected damages, then those damages are reflected in the
cost of the product. Furthermore, from a forward looking viewpoint one can
argue that the current levels of payment by the industry could be too high to the
extent that the current excise tax is partly dedicated toward retiring obligations
created by benefit awards for past exposures.

47 In a competitive labor market wages and benefits W + B should equal the value of the marginal
product of additional workplace risk (VMP,). A high cost of mobility M separates the cost of labor and
the value of its marginal product. At the socially optimal level of production: W + B + M = VMP,*.
However, since M is an unrealized cost for the fm it increases risk per unit of product until the value of
the marginal product equals its pecuniary expense-just wages plus benefits: VMP = W + < VMP,*.
The firm's production decision (VMP,) does not adequately represent worker exposure to occupation
hazards.
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Nonetheless, for many reasons it appears that the current level of benefits
provided under the Federal Black Lung Program are insufficient. One reason
is the limit on benefit awards. A second is the strict standards for qualification
that are currently in place. A third is the discouraging structure of legal
representation, and potential financial liability for reversals in qualification
rulings. A fourth is the alleged falsification of dust measurements.. On balance,
current regulatory practice appears to favor industry, leading to a insufficient
level of benefits awards for the purpose of internalizing damages.

State Workers' Compensation Programs are another vehicle for
internalizing expected health and safety damages. As was mentioned with
regard to the Black Lung Benefits Program, the importance that is placed on an
experience-rated program for achieving efficient levels of damages is not
directly relevant to the question of whether current levels of expected damages
are adequately internalized. The reality that benefit levels are fixed under State
Workers' Compensation Programs is more relevant because it provides a liability
limit for the firm and allows for the possibility that economic damages exceed
benefit awards. This is important in determining the degree damages are
internalized.

In summary, the possibility
exists that each of the mechanisms A'I�Possl I I S ea........ .. .
that exist for the internalization of �orthe mechanisms A
expected mine occupational damages Me� h IM rna, nawon......t emay fall short. Labor market

Ia� ted .0.imperfections seem to favor the idea M e
that wages and benefits do not fully 0&upa .fiona[Wam" : Mqy�
reflect occupational health and safety a 0. . .. .. . .. ..... .. . .. ..
hazards. Governmental programs are
important add-ons which may
internalize a portion of what remains. However, governmental programs do not
seem entirely adequate, and to some degree they may crowd out some of the
wages and benefits that are privately provided, as in the case of the substitution
of black lung benefits for pension benefits. We conclude that it is certainly
possible that some residual of the expected occupational health and safety
damages that are integral to the coal fuel cycle are external costs bome by
society and not internalized into producers' costs. Whether this is the case is an
empirical question, and unfortunately there is insufficient evidence on which to
base a quantitative conclusion.
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