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EXECUTIVE SUMMARY

This‘atudy was undertaken to identify the impact of proposed standards
for asbestos. Data were obtained from a variety of sources, cross-
shecked, and interpreted in terms of potential benefits to workers and
cests to induslry. Atﬁentinﬁ wes alsc given to the expected effect of
pzﬁgﬁéeé'alteruativﬁ svandards on shipbuilding, the principal Federal
lmpact aree,and on the regious of the country most likely to be affected.
Major €indings are included here along with conclusions. Separate

sppendices contain data and descripticns of the methods employed.

CONCLUSIONS

(1) Reduction of the exposure of workers to asbestos dust from present
levels to S-fibera/ce will significantly reduée asbestos-related
diseases gnd_aéhiav& more ﬁhaﬁ 99% of the bénefits attainable frem
the coptrel 2f dust levels.

(2} Cepitzl and spavaring costs for meeting a S5-fiber/cc standard
vepregent lmporiant added m@sts'ta an industry that has a low
rate of return on investment. Although the ability to absorb or
pass on thesa caéts i marginal, it seems likely that only the
textile industry will £ind it difficult to continue operationms.
On~board ship repair will be severely curtailed if the S5~fiber
level 1z enforced in this working environmment.

{3; A 2-fibar standard, if uniformly enforced, would require capital
investmeni on the pert of industry that is at least twice that
rgquired 2o meatr the 3-fiber standard. Capital requirements are
very probably more than the industry can meet within a two-year
period. Increased operating costs reflected in higher unit prices

*.. 108
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(3)

will intengify faxeigg gsmpeaitimn. The textile industry will be
forced to shut down; workers in manufacturing along with those in
application activities will be affected adversely by increased
coste and scme operational shut-downs. Shipbuilding costs will
increase but the major impact will fall on repair operatioms. It
will not be possible to achieve a 2-fiber level in on-board repair
in private vards st any cost within the next two years. Strict
enforcament here will certainly lesd to inrensified foreign com-
petition and possibly to the reduction of an important capability.

Navy yards face equally difficult problems and costly solutioms

in actempting to meet this leQel*

The major impact of the standard will occur in the following states:
New Jersey, Panmsyivaﬁia, North Carolina, South Carolina, Califormia,

Illincis, Ohlo, Counecticut, and Massachusetts.

3} In view of the strong expectation that a 2-fiber level will have an

econemic Impact 21 lezst twice that of a S5-fiber standard appears

to be cngt-effective at this time.

Adopting a S5-fiber standard now will result in major benefits and

'pfoducé the experience that may reveal, if reviewed within 30 months,

that a 2-fiber standard can be achieved with an impact considerably

less than is now believed and more precisely known than is vossible
at present. OUn the other hand, serious economic consequences can be
gxpacted througheout all segments of this industry unless the zost

of compliauce with recommended asbestos dust‘expcsu:e levels can
be-spread over & lounger time period, particularly the textile and

ship repair/conversion opevations.

;.. 10V
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Y. INTEODUCTION: STUDY SCOPE
AND APPROACH
Archur D. Little, Inc. {ADL) was retained by the U. S. Department
of Labor to assesz the impact of the proposed Occupational Safety
‘and Health Aﬁmiﬁigtgatian {0SHA) standard for esbestos. The impact
wa3d to be avalusted in terms of benefiss and costs to both Federal
and ncun-Federal sctivities. We were also to develop, apply, and

evaluate techniques for use in subsequent impact determinationms.

To provide &n‘i&§¢n£1V@ atudy that would meet the OSHA deadline,

2n iaizréisaiplingry tesn of professionsls was formed, with access
to other specialiste. 7The team focluded 2 representative of OSEA,
who was directly involved thyougbout the work; the participating ADL
stafif included individusls experienced in techniques such as the
DELPHI process and its extensions, technlical personnel who have

worked with the materials ztudied, and industry experts familiar

with the production methods {or manufacturing them,

Working closely with fndustry (manufacturers, applicators, and
privete shipyards) and the warious unions directly involved, the
team fdentdfied pavele ¢f pervuoonel with &ppiopriate expertise and

gought their respouses to & szaries of questions regarding control

of the ashestos hazard snd the costs snd benefits of alternative

. 110
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standards. These panclc represented the following groups:

(1) The medical and health professions, for determining
benefits.
(2) The asbeatos ivdustyy, for determining costs.

(3} Privaze shipbuilding and ship repair, for determining costs.

(4) U. S, ¥evy shipvards, for determing costs.

&3
Pv.of
5
A
s
55
P

: Shiphuilding wes chozen brcgume of the heavy use of ssbestos in shipe

and the continuing need to replace this naterial in ship maintenance

‘&nd repair, and aiso becauwse it i{s the chief Federal impact urea.

The responses of the pamelists were supplemented and checked by a
review of relevant publisbed iufoTmation, visits tc & small croes-
gacticn of zhe iadustry, end exsmipation of informationm in ADL's
own files. Usimg all 5f these sources, the team developed estimates
of the probshle lupac: ¢f the slternstive standards. This report
presents the study f£indings and resuliing recommendations. A
geparately bound sat of Appendices describes the methods employed
in the study, ineluding the instruction to panel members, and pro-

videz data in more detall than space permits here.

The responses of a few panelists were still outstending at the time
of this writizg. I¢ iz net expected thet these responses will

materially alter zhe comclusions reached.

iii
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IX. FACTORS INFLUENCING THE
IMPACT OF ALTERNATIVE STANDARDS

An impact atudy requires analysis of the glternatives being con-
sidered and the situsmtion %o which these will be applied, in order to
determine what facicre eater into the overall costs and benefits of
each slternative. On the basic of the emergency standard, published
in the Federal Register on December 7, 1971, snd the majority and
minoricy views of the Secretery’s Advisory Committee on the Asbestos
8tendard, as well as the testimony provided in public hearings by

the mzdical'ptefesaion,'industry, labor, and governmert, we initiallf

determined the key factoxs to be as follows:

o™
Gorad
g

Threshold %Limi:s Yalues {TLV), iepresented in this report as fi-
ber levels or time weighted avorages (TWA), and their

relation %o hesith.

(2} ?hé degree of cagfiéenee in vesults possible with

zmepitoring and enslvsis methods employed.

interpretation of instructions in the OSHA Compliance Oper-

Py
(%)
Toa?

ation Manual for the Compliance Safety and Health Officers.
(4) The procedures of the medical examination program and the
cholce of physiclans for the program.

48} Tha labeling of products containing ashestos.

2. 342
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(6) The anticipated direct coste, both initisl investment
and -annual operating.
{7} The methnd of disposal of waste materisls containing
asbastos.
(8) Requiremensz for record-keeping—medical and industrial.
(8) Potentisl unemployment a8 a result of shut-down decisions,
{30y Potentisl impacts of the standard on foreign trade end
the international balance of pasyments
- (11) The effect of the standard on Federasl agency budgets.

These factors werz used as 2 guide in preparing questions for the

panels and obtaining and analysis of other data. As work

o . E ;s

ather facrors sffecting impact were idemtified

6 ‘ 113
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III. CONSTRAINTS QN THE IMPLEMENTATION OF STANDARDS

There are important limitations to the effective implementation of
Bstestos exposure atendards. We believe that it ls essential to take

these limiting fsotors into account ir the formulation of a final set Sf

standards.

A. Accuracy of Messuvement

The ﬁ&&aufemena @f‘fibaﬁ levels yields highly variable results under
the best of cigcuﬁaeaﬁcaag The many sources of error are neither
adequately,ﬁndera;ooé‘nbr likely to be taken into account in the
interprezation of fiber counts. We found few individuals responsible
for meking dust level assessments vho were prepared to provide a
statistical basis §§r confidonce 4in théir measurements; fewer still
had any confidence at 21l in measurements of samples having 2 fibers
or less per cubic centimeter, The ineviteble :esu}t is lack of
confidence in exposure measures. This will continue until the prin-

A Y-T.
W

cipal acuvces of wariability are understooed, statistically described,
and translated into assessment atrat@gies; These strategies must be
axpressed in measurement procedures gnd interpretative guidance., If
videly disseminated, such procedures and guidance may make it feasible
to interpret dust messures as the highly variable indices they are of

hazards to workers.

.. 114
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The potential iwmpact of inadequate fiber counting is, in our opinion,
extremely serious. Camt#oversies a2re certain to arise over borderline
messures that later prove to be ststistical artifacts. If enforcement
depends héavily on uncertain and "behind thg scenes" measurement, the
OSEA objective of fair and consistent enforcement cannot be achieved.
We therefore regsrd dependence on time-weighted averages (TWA) and con-
'saqu&ntly @nffibér counte az & weak snd undesirable basis for enforce-
ment &t thia time. Certalinly, axiaﬁiné methods cannot distinguish
betweén 2 £ibers and 5 with epecifiable reliability. While fiber
levels are importent es & guide in the formulation of standards, work

practices offer 2 more eecily understcod and emforceable basis for

compliance.

B, Availability of Skilled Perzommel

Clogely related &é the messurement constraints is the limited number of
experienced individuals svailable now or in the near future for making
and inserﬁfeting ﬁiﬁ&t counts. At préaent, the Public Hezlth labora-
tory at Salt Lske City, Utah, 1s the reference facility for counting
fibers; samples are mailed to it. It seems inevitable ;Pat even
minimal enforcement procedures based primarily on fiber counts will
quickly produce a backlog in the Salt Lake City lsboratory. If the
capacity of this facility were to be incréased, it could still meet
only a portien of the cupected demand for the evaluation of samples.

~ State-ievel cowpiiznce procedures will demand additional Inspectors
skilled in sampling and lsboratory technicians who can count and

interpret fiber levels., Couwpeting for these persomnel will be

Arthur D LittleIr
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industry with its own requirements for monitoring fiber counts in

order to comply with the standards.

To react requpsibly to a standard based on fiber counts, the
ééhagtog 1ndus£:y,aﬁdythe apﬁiiéacors will need to make frequent
counts. Since thzse groups lack the organizational integration of a
Feceral agency o 2zven a labor wumion, their utilization of limited

persomnel resources will inevitably be inefficient.

In any eveut, we foresee & demand for people., Until larger numbers
of trained and experienced technicians are availsble to msgke and

interpret fiber counts, implemeutation of & standard relying strongly

on TWA will be impractical.

C. Lack of Work Practice Standards

An appeéling alternative to relismce om TWA's that would do much to
aveid the limia&tiaps discussed above is to apply work practice
gtandards. Inm fact, the Secretsry’s Asbestos Standard Committee
recognized the need for work practice guidelines as an important
element of the standards package. However, under the pressure of a
fixed deadline, the committee could not investigate the adequacy of
gvailsble work practice standards. The problem is that no adequate
staadards exist--they remsin to be developad. Unless a full set of
practices is devaloped for protecting workers from gabestos dust
hazards, enforcewent will have to depend solely o fiber. counts,
with their disadvantages of poorly understcod reliability and

11¢
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industry with its own requirements for monitoring fiber counts in

order to cowmply with the standards.

To react responsibly to a standard based on fiber coumts, the
asbestos industry and the applicators will need to make frequent
counts. Since thazse groups lack the organizational integration of a
Feceral agency or even a labor wumion, their utilization of limited

personnel resources will inevitably be inefficient.

In any event, we foresee a demand for people. Until larger numbers
of trained and experienced techniciens are svailable to make and
interpret fiber counts, implementation of a standard relying strongly

on TWA will be impractical.

C. Lack of Work Practice Standards

An appeéling alternative to reliance on TWA's that would do much to
avoid the limitatiopa discussed sbove is to apply work practice
standards. In fact, the Secretary's Asbestos Standard Committee
recognized the need for work practice guidelines as an important
element of the standards package. However, under the pressure of a
fixed deadline, the committee could not investigate the adequacy of
gvailable work practice standards. The problem is that nc adequate
standards exist-—they remain to be developad. Unless a full set of
practices is developed for protecting workers from gsbestos dust
hzzards, enforcement will have to dgpend solely oa fiber counts,
with their disadvantages of poorly understood reliability and

116
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insufficiently trained hyglenists, and compliance will be difficult
since work practices gra.an important determinant of worker exposure
to asbestos dust hazards. Ve therefore believe that the development
of work practicés, and their interpretation for use by affected
employees snd OSHA, sﬁould be given high priority in the effort to

establish and enforce etandards. -
D. Time

Neither measuremaﬁt difficulties nor the lack of qualified people

and work practices guidelines are permsnent constraints. They can

and no doubt will be corrected in time as developments ncw under way
gniﬁ momentum. With strong support, that time can be shortened.

Even with support, though, it must be recognized that the processes

of develcping and disseminating improved measuremént and interpretation
methods, obtaining wore trained people, and establishing adequate

work practice standaerds will take time-—up to three years.

Similarly, it will teke time for industry to develop and implement
vays to remove heslth hazarde. Data from the asbestos industry a»nd
the shipyards make this clear. Table 1 suﬁmarizea responses on this
issue from the panel of experienced representatives of the asbestos
industry and similar groups from the private shipyards. Median
estimstes of wvhen each industry as s whole (3ll companies employing
20 or more workers) can meet each of three fiber levels show at
a firat glance that only a 12-fiber standard can be met immediately—
and cﬁly in private shipyards engaged in new construction. The
117
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TABLE 1

ESTIMATED TIME TO MEET STANDARDS

Standard Privste Shipyards Asbestos Industry
Fiber ' o
Level Building Repailr
2 Median 1875 1991 Not feasible
Range 1580 sep 1973 [Nevere»1976 | NFever ¢—==p 1977
5 Median 1973 1977 1975 .
Range 1977 @=p1972 |Nevere=l9 75 1990 &> 1974
12 Median 1272 1974+ 1973
Range 1977 ¢~ 1972 | 1997¢—$1972 | 1983 ¢ 1973
"\
1 v 1483
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asbestos industry beliaves that it canmot meet the iZ-fiber standard
until 1973, while private shipyards canonot bring fiber counts

to this level oﬁ boar'{l ship (repair activities) until mid~year 1974.
Some representatives ma;nﬁain that the time for achieving this

level will axtend to 1983 for industry and 1997 for on-board ship

repair.

Even allowing for the reluctance of {ndustry to change and the fact

that the pausls were divected to take "...into account competing
requirements for capital and realistic increases in operating costs,”
compliance will require time. Our own observations of processing
activities support the general conclusion that not all elewents are able
to meet the 12-fiber level instantly. We are further persuaded of this
by the fact that the panel responses reflect only the larger in-
dustrizl voits. The companies with fewer than 20 employees——497 of

all caméanies-«wil& very probably require more time still if they are to

meet a l2-fiber atandard.

Turning now to the estimstes of when each industry (companies with

20 or more employees) can ‘meet S5-fiber and 2-fiber gtandarda, we find,
a8 one would expect, that longer intervals are anticipated. In
eddition, the estimates range more widely for these than for the
12-fiber standards. On the basis of the ﬁedian estimates, however,

it 48 clear that in both private shipbuilding and the asbestos
industry a change from a 5-fiber to a\Z-fiber standard will take
longer than the change from present levels to the S5-fiber standard.

It is alsc clear from the number of respondents who state that the

¢+ 119
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2-fiber level can “"never” be met or that it is '"mot feasible" in

the foreseeable future, that the estimates reflect considerable
uncertainty ovefyhovvto achieve the lower level. The one fgvorasble
?roapaﬁt is in shipbgilding, vhere the shortest estimate given for

- full compliznce is 1973 and the medisn value is only two yeers longer,

1975. Even here, though, the estimates zange as high as 1980.

Thus, the industyy with the most favorsble prospects for reducing

dust levels will still take three years to achieve a 2-fiber goal.
Again, our own assessments from direct observation confirm the
expectation that {t vwill take longer to change from a 5-fiber standard
to a 2-{iber standard than to achieve the 5-fiber level. Even an
ext:amekdiacbuntiggkﬁf the panel estimgtes suggests that as much as
five or more years will.be required in certain portions of the asbestos

industry to meet the 2-flber level and that ship repair will take even (

4

longer to achievs that level-~if it can be achieved at all. The
=

requirement for time to introduce changes seems unlikely to be over-
come entirely by etrong enforcement, maximum will, or even appealing
incentives. The economic consequences of ignoring this time con-

straint are described in Section V of this report.

The Navy shipyards fllustrate time comstraints for compliance with
various standards in a specilal situatiom.' In addition to the fact
that they constitute the primcipal Federal activity involving
asbestos, the Navy shipvards are of interest because they have been
making a concerted effort for several years toward the reducticn

of dust levels. Expectaticns concerning the time to comply therefore
- 1‘.)
;' - ~
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reflect a "rumning start” on the part of the Navy, in light of the

showcsse dust control program gt Puget Sound Naval Shipyard.

Responses from the Navy shipyards cn time to comply are incomplete at
the time of this writing. A Yavy survey, incorporating questions
addressed to this study is now unéer way with dsta arriving daily.
The incomplete responses, however, indicate that the earliest time
by which all Navy onshore building activitiea can comply with the
5-fiber standard is 1974, although spproximately half the planned
effort to reach this goal has been expended. A 2-fiber level appears
pot to be achievable until 1875 or later. These estizates are in
sgreement with our informed judgment concerning plamning, funding, and
implegggzaﬁion lead timee. Work sbogrd ship is another matter. As
in the case’of private ship rvepair, achievement of a 2~fiber level
does ﬁot seem to be posaible in the foreseeable future. It is mot
expected that evén a 5-fiber standard can be met in the foresgeable
future for repair wérk. Thus, the NaQy, vhere a strong effort is
wvell under vay; can meet tﬂa S~fiber standqrd, but for comstruction
only s&nd not immediately. To achieve 2 fibers will tsgke longer

and again will be possible only for new comstruction.

E. Lack of Data on Small Businesses

Because small businesses are so numerous and widely scattered, any

data colliecti{on and analytic effort aimed at them is very time-
consuming. Thus, in determining the impact of asbestos standards,

our study schedule restricted us to larger companies (20 or more

+.. 121
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employees, &8 noted earlier), which 2ccount for the larger portion
of activity in the industry and for which information can more
readily be deveioped and analyzed. This excludes most applicators

and iustallers of gsbestos insulation.

We believe that the responses of industry panelists representing

the larger units provide useful indications of the economic impact on
applicators. Om thé other hand, lack of data on small businesses
prevents an assessment of enforcement problems. If the requirements
for enforcement staff and effort posed by small businesses are
proportionately greater than those for the larger firms, there is
the.rink of underéqtimating the gize and range of these requirements.
Where a large number‘qf small businesses are involved, care nust

be taken to allow for adequate resources and probably to simplify

enforcement procedures.

Another limitation resulting from inadequate data on small businesses
is the difficulty this poses for estimﬁting whether or not these

uni;a can obtain adequate capital for meeting standards. We under-
stand that financial relief is svsilable to small businesses which
are affected by new OSHA standards through the long-term, low-interest
guarantee program of the Small Business Administration. Such relief
could reduce some of the risks associated with the application

of new stsndards to small businesses.

. CRMC-M&S-002699 122
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IV. BENEFITS FROM ASBESTOS EXPOSURE CONTROL STANDARDS

The case againoﬁ asbestos dust is firm and unquestioned by those famil-
iar with availagble reqearch data. Selikoff and others have amply
demonatrated anl asgociation between exposure to asbestos fibers and
increased morbidity. It folléwa that reduction of the hazard will pro-

vide increased freedom from digease and longer life for those working

with or near asbestos.

“The éaestion of bow closely the goel of zero risk to asbestos-related
diseases can be approached requires further exploration. The removal .
of this hazard requires changes that inevitably involve the expenditure -
of time and monef, and in the world of business (including working men
when jobs are at s:ak&) the relationship between benefits and costs is
an important igsuea. Numerous examples of the refusal of people individ-
ually and ccllectively to pay even modest inconvenie;ce costs to com-
pletely remove risks demonstrate that eliminating & hazard at any cost
iz not always feasible. However, those who must pay the price for
removing the hazard may be willing or able to do so within limits.
Finding these limits ususlly involves comparing less than the maximum
obtainsble banefits with sssociated costs. This, of course, is the
familiar cost/benefit framewnrk for evalusting alternative courses of

action. While wa do not believe a purely quantitative cost/benefit

r .o 123
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analyais is feszible or dasirsble her;, the conceptual scheme is useful.
In the next section, we examine the prcbable costs for various reduc-
tions (fiber levels) in the hazard of asbestos dust. To place these
costs in a perspective that may be useful in setting policy, it is

 important to estimate the benefits associated with each of several such

levels of risk.

The crucizl date for relating benefitas to costs are those establishing
the relationship between exposure (as defined by exposure atandards for
vhich costs are identified) to asbestos and the biological response.

In this 1né:ance, we sre interested in "excess mozrbidity" or disease
attributed to exposure to asbestos. We find, however, that no such
relationship has been established empirically because of the extreme
difficulty of obtaining adequate data on & response that occurs long
after exposure. Readily available, however, 18 the experienced judgment
of those associated with ssbestos and the related diseases. To capture.
this experience systematically, we employed an adaptation of the DELPHI
process. The procedures, described in the Appendices, yielded a
consensus-of-axperts exposure-response curve that describes how benefits
improve with the reduction of the hazard in terms of fiber levels. Data on

benefits attainable from medical examinations were developed in the
same manner.
Table 2 shows the median estimates and their range for the eight* panel

i members who had responded by the time this report was being written.

Each estimated the number of inmstancas, smong 100 workers exposed during

*By the time this report went to preas, two additional responses had
been received. However, they did not change either the median or the

range.
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40 years, of aabeatouia; bronchogenic cancer, and mesothelioma. Column
2, "No Excess D;neaae," shows the number presumably unaffected by
exposure to asbestos dust. Thus, doéreasing exposure, from a 30-fiber
level to 2 fibers, is associated with a decreasing incidence of disease
attributable to ssbastos dust. It is apperent from this set of judg-
ments that relatively large bemefits correspond to the reduction of
exposure from 30 te 12 fibers and from 12 to 5 fibers. The judgments
that & further veduction of the exposure level to 2
fibers is attended by very small benefitgs--on the order of less than
one percent. BEven if the data are taken as rough estimates only, they
still indicate that relatively little incremental benefit is obtainable
throﬁgh reduction to the 2-fiber level. The objective of removing all
risk is very nearly reached once workers are assured of an exposure
level no greater than 5 fibers. The costs of further reduction to 2
fibers should be examinad caxefuily, gince such costs will yileld few

additional bgnefits.

Data on bronchogenic cancer and mesothelioma suggest that these diseases
are also related to the degree of exposure. The numbers are smsall,
however, and experience more limited tham that svailable for asbestosis.
The only inference we are prepared to draw from these data is that their
explicit consideration by the panel members very probably yields better
estimates than if they had not been included. Continuing studies of
thess diseases among asbesgtos workers ehoul& contribute to estimates

that better justify interpretation and speculation than these.
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As an extension of the assescsment of bcnefitn; panel members were asked
to estimate the Fparcentaﬁe change" in mortality and period of digease
associsted with various frequencies of medical examination. Here both
cost and benefit wers involved. Responses thus far received from the

panel members indicate that only for bronchiogenic cancer does a bene-

ficial change result from periodic examination. For other diseases,

the course of events is not significantly changed by scheduled examina-
tions that do not respond to first symptoms. The desirable frequency

of examination in the one beneficial instance is once each year. Annual
examinations, as included in the praponcd.atandard, appear to be con-
firmed and justified. Additional responses from the panelists concern-

ing specific exsmination pxocedures are provided in the Appéndices.
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V. COSTS

A. Indv try Categories Studied

For purposes of analyses, we have divided users of asbestos into the

following éategcricq:

(1) Manufacturers of asbestos-containing products which include:
() Asbestos cement products, high~ and low-pressure
pipe, corrugated and flat-board products
(b) Resilient flooring--vinyl asbestos floor tile
(¢) Priction materials including brake linings
(d) Packing and gsskets
(a) Asbestos insulation
(£) Asbestos pipes-—flooring underlay, pipeline,
felt, roofing paper, sheet gasket materials,
. and elsctrical insulating papers
(g) Asbestos textiles
(h) Molded plastics, asbestos-reinforced
(1) Paints, roof coatings, caulking compounds,
and miscellaneous materials
(2) Applicators and installers of asbestos insulation
(3) Private shipyerds |

(4) U. S. Nevy shipyards.

v .. 128
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The manufacturers of asbestos-containing prodﬁcts in 1971 had gross
sales amounting to approiimxteiy $§1 billton. Table 3 provides a break-
down of sales. Figures 1, 2 and 3 show the locations of production
facilities in the United States having 20 or more personnel--approxi-
mately 51% of all companies in the case of the manufacturing sector.

A majority of the smaller companies have fewer than 10 workers. For
the purpose of our analysis, we have used 31,000 as the total number of
workers in the manufacturing sector, of whom 1000 are associated with
textile menufacturing, an area which has a speclal problem of com-
plicnce due to the nature of the manufacturing process. The entire
sector has been static in growth and iﬁ the employment of capital for

improvement of facilities.

The application and installation of asbestos insulation is a widely
scattered industry sector, with locations in essentially every major
population center in the country. The industry is made up of a large
number of small service companies having fewer than 20 workers. The
1971 statistics show that approximately $570 million in groas sales
were attained by betwsen 1000 and 1200 f£irms, both union and non-union.

For purposes of our study, we used 36,000 workers.

FPigure 4 is a map showing the locations of most of the larger private
shipyards in the country sand all of the U. S. Navy shipyards. In 1971,
approximately 102,000 workers were employed in private ship comstruction

and repair. The Navy yards accoﬁnt for most Federal activity involving

22
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& ASBESTOS CEMENT PRODUCTS
B8 FRICTION PRODUCTS

<7 TEXTILES
O ALL OTHER UNDEFINED

FIGURE 2 - ASBESTOS MANUFACTURIMG FACILITIES: REGION S
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TABLE 3

1971 SALES OF ASBESTOS-CONTAINING PRODUCTS™

Asbestos-Cement Producfs A $218 MM
Vinyl Asbestos Flocr Tile v 190
Friction Materials ’ 179
Packing and Baskets | 100
Asbestos Insulation , 41
Asbestos Pasper and Felt 110
Molded Plastic . ' 12
M{scellaneous ' _105
Subtotal $955 MM
Textiles 38
Total $993 MM

#Source: Asbestos Information Association

v 1393
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ashastos. Working with the Navy, we have ascertained that there are
10 shipyards in the country and approximately 1000 men diraectly involved

with asbestos insulation.

B. Economic Impact on Shipbuilding and Repair

Shipbuilding and repair have a different economic and operational
environment from that of other asbestos users. The primary difference
is the fact that any impact on shipbuilding and repair will have Federal
implications. For the Navy shipyards, this is obvious; defense costs
are directly affected. But the private shipyards are almost equally
dependent on government support (although some of it is indirect), and
in addition asbestos standards could conceivably have an important

impact on the U. S. pogition in maritime trade.

To anticipate the costs of compliance and identify specific impact
issues, we obtained data.from the Navy and the Shipbuilders Council.

Tne latter provided a representative panel whose members supplied data
in two phases of a DELPHI process.* Information from the Navy on its
shipyards comes from the incomplete returns of & survey mentioned
earlier. All results of that survey which are applicable to the present

lcudy'are included in the Appendices.

The impact (cost of compliance) of various asbestos standards in private

shipyards is shown in Table 4, which contains the second-phase DELPHI

* The DELPHI technique provides for initial and subsequent estimatas
in separate phases; the Appendices include a description of this

tachnique. .
28 135
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results. Protection at the 2-fiber level appcﬁru to be attainable at
an estimated capital cost in two years of $6.6 million. This represents
approximately 0.2% of the snnual gross of 2ll private shipyards--an
emount that very probably can be absorbed without uerious consequences.
Tﬁcrn are, however, several warning signals., One speclalty shipyard
believes that the 2-fiber level wiil result in foreign competitioﬁ that
could mean the loss of 1200 jobs. Another panel member maintained with
90Z confidence that ''vigorous enforcament” of a 2-fiber standard would
"shut down 202 of the insulation work.” In each case, the potential
impact is a serious matter tc th; company concerned. Whether or not
these effects will occur depends on the actual cost increases experi-
ancca and their effect on competition. The interpretation of such
possibilities and the assessment of the ability of the industry to

accept complisnce costs ars aidcd'by other data from the panel.

The panel reported estimates of the "portion of annual gross' that
could be applied to meeting standards whila other requirements for
capital are also being met. The allocation of 0.01Z shown in Table 5
for meeting asbestos standards is well belcw the estimated capital cost
of 0.2% of gross to mest the 2~fiber standard. The total capability
for mseting all health and safety standards, however, is more than
tvice this amount, or 0.52Z. Thie suggests that for the industry as a
whole, a 2-fiber standard conceivably could be met without disturbing
other capital commitments but only at the cxﬁcnsc.of effort devoted to

meeting other standards.

.. 137
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TABLE 5

PRIVATE SEIPYARDS : MEDIAN PANEL ESTIMATES
OF POSSIBLE RESQURCE ALLOCATIONS
FOR COMPLIANCE

(Delphi Process, Phase II)

Percent of 1971 Gross

Asbestos Other
Each Year for: Standards Standards Total
Two Years Median 0.01 0.24 0.50
Five Years Median 0.01 0.24 0.38
E ;.. 138
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The aconomic impact on private shipbuilding promises to be modest, aven
for a 2-fiber standard, and we therefore do not foresee a significant
1mpfct at the Federal level for the capital investment requirements of
this activity. Operating costs for shipbuilding are expected to increase
by less than 0.27 annually. While this impact will result in soms price
increases and a worsening of the U. 8. competitive position in ship~-
buildirg, tbese sffects will probably be smsll. Thay are unlikely, in

our opinion, to result in more than mincr and temporary changes in

employment levels.

- Repair and conversion, however, present special problems. The increases

in both capital and operating costs associated with a 2-fiber versus a
5-fiber standard sre greater here than in building operaticns. In fact,
one major shipyard maintains that a 2~-fiber standard would make it nec-
essary to cischarge 1000 employees engaged in repair and conversion
work. Others question the feasibility of reducing exposure to the
2-fiber levgl at any cost. Most assume that respirators will be needed
during rip-out opcratioﬁ; aboard ships baing repaired or converted.
Since older ships containing much asbestos will continue to require
work for many years, it is clear that these difficult-to-control hazards
will be a problem for a long time to come., In view of these special
circumstances, it seéms unlikeli that ahiﬁ repair operations can be
made to conform to the 2-fiber standard in the pear future, if at all.
The consequence of enforcing a standard at this level is very likely to
result in a loss of conversion business, and in time much of the capa-

bility for conversion, in U. S. yards.
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Preliminary indications® of the probable impact of standards on Navy
shipyards psrallel those reported above for the private yards. Little

difficulty will be encountered in meeting a 3-fiber standard for omshore

operations. A program currantly under way to mest this objective has
cost spproximately $85,000 per yard to date and is 501 complete. At

least this level of expenditure will be nscessary to complete the pro-

gram by 1974, For the Navy to mest 8 2-fiber standard will coat approx-
imately $200,000 per yard, with a completion date of 1975, under favor- ﬂ
able funding, planning, and approval conditions. T.L.s estimats, however,
applies only to onshore work. We are persuesded that it is not feasible

for the Navy to mset either a 3-fibaer or 1‘2-£1b¢t standard for on-board

work. This conclusion has also been rsached by the Departmant of Defense.

Shipyards, both private and governmsntal, can meet the S-fiber standard |
wvithin the next several years, but not for on-board work. Although
co-:; of building operations will incresse, with a consequent risk in
the loss of buseiness to foreign competition, we expact this impact to
be modest and acccptabla; Even a 2-fiber standard probably can be met
in ths near term for building operations, but possibly never for repair
and conversion. The effect of enforcing this standard would be to.
reduce employment through some loss of dama#d to foreign competitors
and greatly limit the nation's capability for repairing ships in its
own yards. Observations reported above on tima conaftnintl add support
to our view that compliance within two years to & 2-fiber standard is

not feasible for shipyards.

* Based on incomplete data from tha Navy survey mentioned earlier.
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C. Economic Impact on Manufacturers

We assessed the impact on the manufacturing sector of the industry via
two distinctly separata youtes. First, we uszed the responses of the
industry panel, with 1C members representing various hanufacturing sub-
sectors. Because of time constraints, only one phase of questioning
was possible. Second, we analyzed costs at several plant locations to

check the validity of the estimates submitted by panelists.

Table 6 presente the findings of the panel. The upper figure represents
the cost increment per worker, while the ;ower figure represents the
total costs per segment of iﬁdustry (textiles, other manufacturing, and
application and installation), based on multiplying the cost increment
per worker by the number of workers. The percent of gross is based on .
1971 gross sales. We find that the predicted capital cost ranges from
$54 million for meeting the 12-fiber limit to $80 million for meeting
the 2-fiber limit.. Our own sgsessment, after visiting selected plants,
is that to'mﬁet the‘S-fibcr limit would cost from $740 to $1770 per
worker, depending on the size of the operation. The panel estimated a
range of $550‘to $5000 with a median of $1634 per worker to achieve the

same result. These estimates seem reasonably consistent with our own.

With regard to technical fessibility, we judge that the S-fiber level
is achievable. Even with the best available techniqt.{es, however, we do
no know whether a 2-fiber limit.could be mat.‘ (Iniﬁact, we cannot be
comp;’tely certain asbout the 5-fiber limit until the best available

equipment has been installed and evaluated.) Thus, & reliable assessment

34 Arthur D Little Inc
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of the validity of the "guesstimates" put forth-on the cost of compli-
ance to the 2-fiber level is not really possible until technical feasi-
bility has been @stablished. In the meantime, the estimates shown in

Table 6 are the best that have been developed.

Spacifically analyzing the components of ths manufacturing industry,

ve £ind that textile manufacturing receives the biggest impact from
agbestos standards in terms of capital cost. With the increasing pres-
sure from substitute products and imports and the price sensitivity of
the product, it is doubnful that this segment of the industry will remain
in business very long, regardless of the level at which the fiber limit
is sat. The increased pressure of capital spending and attendant in~
creases in operating cost will 4n all likelihood eventually cause
asbestos textile procucers to shut down their facilities. This will -
result in loss of employment for an estimated 1000 workers (a majority

in QSHA Region IV, and the rest in Regions I, II, and V). -

The other mnnufactuéing industries have the capacity to handle expendi-
tures to meet the 5-fiber level and to pass on to the customer their
increases in 6pcrating costg. If the 2-fiber level is pushed, the need
for capital, which may have been estimated on the low side, will de
great and may force corporate managements to reconsider their position
in the industry. The manufacturs of asbestos-containing products is a
low~-rate-of-raturn business, and tha.roquirsmgnt for large sums of money
beyond the normal rate-of-return capabilities will probably cause major

dislocations within the industry., If the time frame to comply with the

143
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atsndzzds allows the industry to make the apprépriate expenditures over
a period of time with fuil assurance of technical success, then the
industry can cope with the situation. From an operating cost standpoint,
the increase in eosts would not materially affect the position of asbes-

tos in the markets it serves.

We have investigated the possibility of substitute materials replacing
ssbestos in products now in use and find that there is no major threat
to the use of natural asbestos in the end-use market. As long as the
current price structure is not completely destroyed, the consumption
pattern of the industry will probably not be adversely affected by
price increases resulting from added operating costs to meet any of the

standards.

Work practices, disposal techniquss, medical examination programs, and
rlspirntbr programs in most cases can be treated as an operatihg expense,
and these costs could be passed on to the customer without affecting

the position of the products in the industry.

D. Applicators

Applicators and installers of asbestos insulation are almost entirely
employed by small companies. The workers in this group handle asbestos
odly part of the time, estimated on the average at i5% of their working

time,

Referring to Table 6, we find that the capital investment required for

compliance in this ssctor is 3% of gross revenuss for a l2-fiber level,

v 144
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5% for a 5-fiber level, and 6% for a 2-fiber level. Operating costs

are estimated at 3% of gross revenues for a l2-fiber level, 6% for a

S~fibar level, and 13X for a 2-fiber level.

Since most of the applicators are small businesses, a 5-fiber standard
would probably cause some dislocations of companies; however, the
principsl effect is likely to be reluctance on the part of the applica-
tors to handle chbéatoa, forcing the substitution of higher-cost
materials for asbestos. This would heve the secondary effect of
diminishing sales of asbestos insulation, now $41 million, or about 4%
of the 1971 gross sales of asbestos products. Some unemployment could
result, but quantitative estimates are difficult to make. A 2-fiber

standard would increasse this impact,

E. Implications for Other Standards

In assessing the ixpact of the asbestos standard, one must determine
its effect on compliance with other future OSHA standards and with

regulations put forth by other Federal agencies such as EPA and by

atate agencies. Through our industrial penel, we inquired about capac~

ities for resource szllocations to meet ssbestos and other standards.

Ths results of this analysis are presented in Tsble 7 for industry,

paralleling Table 5 shown earlier for private shipyards. ;;;

We note that the manufacturing aectér, excluding textiles, estimates
that it can allocate 1.0%2 of grosz sales to meet standards of &ll types
within the next two years. Of this allocation, 60 or 0.6% of gross
v 145
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TABLE 7

ASBESTOS IRDUSTRY: MEDIAN PANEL ESTIMATES
OF POSSIBLE RESOURCE ALLOCATION
FOR COMPLIANCE

(Delphi Process, Phase I) ‘
Percent of 1971 Gross

Asbestos Other

Each Year for: Standards Standards Total

- Median 0.60 0.40 1.00
Two Tears Range 1.8-0.00 1.4-0.00 - 3.2-0.00
Five Years Medizn 0.48 0.28 | 0.75

v 1406
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gales, 1es available for the asbestos etandard. .!ct, as Table 6 has
shown, to meet tha S-fibci level within that period will require a
capital investment estimated at 5Z. Thus, the industry is in a bind
because of time constraints for capital expenditures. If the individ-
ual companiss were allowed to invest over longer time periods, then

this constraint would not hold.

In principle, the problem of private lhipyards is similar, as shown by
Table 5 ard the accompanying discussion; an allocation of 0.01%Z of
anpual gross is avaiiable toward meeting & capital requirement of 0.2%,

and the differesnce would have to be made up from the allocation for

standards other than asbestos.

It must be noted that early standards will bear the brunt of costs for
changes that will facilitate compliance with some future standards.

The cost of cleanup for asbestos, for example, will improve the ability
of the asbestos industry to comply with gilica standards. Initial
standards will allo.lot a pattarn with respect to compliance. To the

extent that initial standards prove unenforceablas, compliance with

future standards will be jeopardized.
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V1. CONCLUSIONS

(1) Reduction of the exposure of workers to asbestos dust from present
levels to S-fibers/cc will significantly reduce asbestos-related
diseases and achieve more than 992 of the benefits attainable from

the control of dust levels.

(2) Capital and operating costs for meeting a 5-fiber/cc standard
represent important added costs to an industry that has a low
. rate of return on investment. Although the ability to absorb or

pass on these costs is marginal, it seems likely that only the

textile industry will find it difficult to continue operatioms.
On-board ship repair will be severely curtailed if the 5-fiber
level is enforced in this working enviromment. ‘

(3) A 2-fiber standard, if uniformly enforced, would require capital

investment on the part of indugtry that is at least twice that
%‘fbA required to meet the S-fiber standard. Capital requirements are
very proﬁably more than the industry can meet within a two-year
period. Increéseﬁ operating costs reflected in higher unit prices
will intensify foreign competition. The textile industry will be
forced to shut down, workers in manufacturing along with those in
application activities will be affected adversely by increased
costs and some opernt;onal shut-&owns; Shipbuilding costs will
increase but the major impact will fall on repair operations. It

will not be possible to achieve a 2-f1bervleve1 in on-board repair

in private yards at any cost within the next two years. Strict
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enforcement here will certainly lead to intensified foreign
competition and possibly to the reduction of an important capa-
bility. Nivy yards face equally difficult problems and costly

solutions in attempting to meet this level.

The major iﬁpact of the standard will occur in the following states:

- New Jersey. Pennsylvania, North Carolina, South Carclina, California,

- Illinois, Ohio, Comnecticut, and Massachusetts.

In view'of the strong expectation thet & 2-fiber level will have an
economic impact  at least twice that of a S-fiber standard while
yielding minﬁte additional benefits, a S-fiber standard appears to
be cost-effective at this time. .
Adopting a S-fiber standard now will result in ﬁajcf benefits and
produce the experience that may reveal if reviewed within 30 wonths,
that a 2-fiber standard can be achieved with an impact considerably
less than is now believed and more precisely known than is possible
at present, On the other hand, serious economic consequences can
be ;xpected throughout all aegmentsrof this industry unless the cost
of compliance with recommended asbestos dust expcsure levels can

be spread over a longer time period, particularly the textile and

ship repair/conversion operations.
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(3)

(4)
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To develop work priccice guidelines. -

To establish a confidence level for monitoring and analyzing

dust samples.

To assess respirator usage as it affects the productivity of

workera,

To interpret standards in terms of allowable exposure on a

daily basis for the level finally determined.

To develop a record-keeping program for determining the

cumulative effect of permanemt standards.
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