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FROM THE EDITOR . . .

Election Results

The following are the official results
of the last DPR election (*elected):

Chairman-elect
Dennis Chamot*
Herbert P. Kagan
Write ins

Secretary (1981-82)
Margil Wadley*
Write ins

Counci lor  (1981'83)
John S. Connolly*
N. Lee Allphin
Write in

Alternate Councilor ( I 98 I -83 )
Dennis J. Runser*
John H. Nelson
Write ins

M ember-at- Iarge ( I 981 '82 )
Eugene N. Garcia*
Grace B. Borowitz*
Allen W. Verstuytt
Barbara M. Abler
Write in

Ballots sent: 580
Ballots retwned:274
lnvalid ballots: I

Salaries

About a year ago, the ACS Depart-
ment of Professional Relations and Man-
power Studies came up with a table
which enabled a chemist to compare
salary with the "average" chemist in the
same category-highest degree, years of
experience, work function, and type of
employer. Listed below is the table of
factors with were used for adjusting
standard data to fit your case. While they
are based on data from the 1979 surveys,
these factors should still be pretty good,
as the trends would not change a lot from
year to year. For 1980 salaries, use
$28,800 as the base figure (after the
1981 survey is published, take out this
table, and try again with the new average
figure).

To use this table, multiply the base
($28,800) by all four relevant factors,
one from each category, which match
your own background.

cilors for the following year are deter-
mined as of July l. If we don't want to
chance losing a Councilor next year, and
if we want to get additional Councilors
for the Division, all of us have to get out
and join up a few friends. You'll find a
membership application form in this
issue. Feel free to make duplicates.

Help the only Division devoted to
professional chemists as people, rather
than to a branch of the profession of
chemistry.

- Dennis Chamot

245
25
2

258
2

1 8 3
87

I

t79
8 l
3

t79
t74
93
1 l

I

B . S .
M . S .
Ph.D.

Commercial

As you recall, under current ACS
rules, membership counts for the pur-
pose of determining numbers of Coun-

HIGHEST DEGREE
Factor

0 . 8 1 9 2
. . . . 0 . 8 9 0 0
. .  .  1.1230

0.6839
0.12r0

EXPERIENCE
2 years or less .

services 0.9263

3 years
4 y e a r s  . . 0 ' 7 2 5 9
5-6 years . 0.7835
7-9 years '  0.8413
l O - t 4 y e a r s  . . . " 0 . 9 5 5 8
1 5 - 1 9  y e a r s  ' . . . .  l ' 0 4 8 7
2 o - 2 4 y e a r s  . . . . . 1 . 1 2 6 1
2 5 - 2 9 y e i r r s  . . . . . l . 2 l o 2
3 0 - 3 4 y e a r s  . . . . . 1 . 2 4 5 8
35 years or more 1.2781

WORK FUNCTION
Management, Administration of R&D
Basic research, Development, Design
Applied R&D .
General management, Administration . . . . .
Teaching, Teaching and research
Marketing, Sales, Purchasing, Technical services, Economic evaluation . . . .
hoduction, Quality control
Forensic or other laboratory analysis .
Writing, Editing, Abstracting, Library

I  .  l 6 5 l
0.9700
0.9606
1 . 2 1 3 0
0.9235
r.0126
0.9267
0.9t74

Compu te r ,Da tap rocess ing . . .  . 0 .8144
Consu l t i ng  . . .  . .  1 .0296
A l l o t h e r w o r k f u n c t i o n s . . .  ' . . 1 . 0 2 3 2

TYPE OF EMPLOYER
hivate industry . 1.0935

C o l l e g e , U n i v e r s i t y  . . . . 0 . 8 1 2 0
H i g h s c h o o l ,  O t h e r s c h o o l  . . . . . 0 . 7 0 7 5
Federalgovernment  .  ' . . '1 .0475
S t a t e o r l o c a l g o v e r n m e n t . . .  . . 0 ' 8 1 8 7
S e l f - e m p l o y e d . . . .  . . . ' 1 . 0 8 2 5
Hospi ta l ,  Independent laboratory . . . .  '0 .9276
Other non-profit organization, Research institution . . . 0.9511
All other types of employers . . . 1'0314



Sheldon W. Samuels
Director, Health, Safety and Environment
Industrial Union Department, AFL-CIO
815 l6th Street, NW
Washington, D.C. 20006

lhe dependence of those who make deci-
sions in the fields of public, environmental and
occupational health on concepts borrowed
from other sciences and applied with poorly
contrived modifications results in unnecessary
barriers to the development of methods ap-
propriate to a health science.

The consequence is that when the call
comes for decisions made on some kind of
rational basis, the health practitioner finds
himself in the position of the hound who must
lean against the wall in order to bark.

In the recent decision on OSHA's benzene
standard (1), the Court of Appeals was con-
vinced that the agency ought to quantify what
cannot be quantified (the health benefits) and
to compare these values with incommensura-
ble values derived from economic data. The
intellectual errors are not those of the court
alone. Those of us who participated in the
hearings conducted by the agency - labor,
management, public interest organizations and
government- failed to construct an alternative
mode of analysis.

In the recent estimate of the fiaction of
cancer attributable to occupation (2), the con-
tributors point to the importance of a
methodological error which can result in a
gross underestimation (l-SVo) of the occupa-
tionally-related fraction. When "the fallacy of
'one effect - one cause' explanations" is
recognized and correctly replaced by the con-
cept of multiple "factors," the value at issue
becomes " at least 207o."

The frequently unheuristic use of "mod-

els," explanatory concepts, working hypoth-
eses, systematizing statements and other
methodological conveniences stems in great
part from the recurrent arrogance that consid-
ers philosophic analysis as something distinct
from and unrelated to what is called "sci-

ence." Yet, because explanation is impossible
in terms of "science" alone. we either con-
struct or unconsciously assume a crude meta-
physic, or accept uncritically handed down
systems.

The fault of scientists and their educators?
The fault of an introvertish period of
philosophic inquiry? Regardless of fault, we
are in the difficulty of finding that what so
many call word-quibbling or consider to be
"just semantics" should be so vital to the
progress of our science. Yet we are not pre-
pared to deal with these philosophic issues.

The lack of unity and clarity of principles
and the cobweb of terminological inconsisten-

'Reprinted from Environmental Health Perspec-
tives. Vol. 32. 19'19.
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cies in the field of health decision-making
prevent us from developing a systematized
body of propositions or at least understand-
ings. i .e..  a special ized science.

A specialized science with this charge draws
its data from perceptions of our mores, our
politics, the laboratory, the field, the clinic
and our personal and social values. Decisions
are being made and these data are being
collected, but the distinct threads we perceive
form no rational pattern, only a knot.

Part of the problem is that we train many
specialized scientists, but few general scien-
tists. The consequence is that we have diffi-
culty in progressing beyond what Whitehead
(J) would have called a "medley of ad hoc
hypotheses," because philosophic criticism
seldom occurs diligently and with discipline.

Each of the specialties feeding data to the
decision-makers explains their conclusions in
terms of a system of assumptions formed in
their science. The explanations often lose
meaning because the meaning is understood by
going outside that system. The conceptual
doors to alternative explanations are closed
because the assumption "works" fbr the pur-
pose of that one science.

It is elementary, but important to reiterate
that every science makes assumptions in ad-
vance of certainty. These are methodological
ansumptions which even if proven to be
heuristic for the purpose of investigation are
not necessarily "true" for the purpose of other
investigations and, if they are, not necessarily
true of all reality.

We do not question the truth of a
mathematical entity, provided that it is self-
consistent. But we must continually question
the veracity of a system into which we place
empirical constants, or interpret the signs and
symbols, e.g. give them conventional mean-
ing. We question by constant reference to
experience.

Woodger (4) clearly propounds such an
approach for biology from which we can learn:

"lt is without sense to ask whether the
axioms in an uninterpreted system are true,
and all that is meant by saying that the
theorems are true is that they eue derivable
from the axioms in accordance with the rules
of inference adopted, i.e. rules for transform-
lng one sentence in the system into another.
Such a system becomes of interest to natural
science if, on substituting empirical constants
for its variable, we obtain significant sentences
that are not contradicted by observation."

Even from the theoretical standpoint, the
practical activity is the only ultimate source of
statement validation. With resoect to the svs-

tem per se, the analytical role of the rules is the
source of validation; but if such statements or
their consequences can not be empirically
confirmed, then both the rules and axioms may
be changed to "fit" the system to use. This
confers upon the scientist order to his records,
direction to his activities, and an analytic tool
useful in expanding the data base and our
conceptual horizons.

Some statements in such a system can not be
verified, but find justification for their con-
tinued use to be their systematizing value.
They become methodological contrivances.
The meaning of such devices is confined to
their systematizing function. This is not al-
ways recognized by the practical worker, who
finds i t  necessary to make an imaginary exten-
sion of such unverifiable entities to reality.

Gehring (5) uses barrels with triangular
slits, for example, to provide "a conceptual
besis" . . . "for why metabolic thresholds
may lead to a disproportionate increase in
toxicity. .  .  ."  This kind of extension should
not lead to controversy about the reality and
characteristics of such entities, yet their use in
OSHA hearings to justify the continued use of
the 'TLV' concept (6) in the control of work-
place carcinogens has had precisely this result.

In economics, a similar extension of the
imagination takes place when the concept or
model of the free marketplace is assumed or
used.

Knight (7) lists the characteristics of such a
system: freely contracting individuals, per-
fectly rational behavior, perfect mobility,
complete knowledge of exchange possibilities
and technical significance, ideal wants, free
access to market, purely individual desires,
free banking and currency, individual provi-
sion for the future. a rational attitude toward
risk and chance, and perfect distribution of
rewards according to productive contribution.
This concept can not survive the test of real
l i fe.

Do such extensions take place just to sys-
temize? A parable by Kafka (8) is brought to
mind by this question: "Since the Fal l  we have
been essential ly equal in our capacity to rec-
ognize good and evi l ,"  he begins. He goes on
to say: ". . . nobody can remain content with
the mere knowledge of good and evil in itself,
but must endeavor to act in accordance with
it ." In this attempt, he concludes, "man is
filled with fear; he prefers to annul his know-
ledge . . . yet the accomplished cannot be
annulled, but only confused. It was for this
purpose that our rationalizations were created.
The whole world is full of them, indeed the
whole visible world is perhaps nothing more



than the rationalization of a man who wants to
find peace of a moment."

Most communication is the process of
transmitting not knowledge, but rationaliza-
tion or the imaginary extension to reality.

If such communication is rejected by the
proposed receptor, not simply the message but
even dte medium, then the perception - po-
larized by reality -is protective. In the case of
the issue of the environment of workplace or
community, what is being protected may be
life itself.

Rationalizations take different forms. They
may be simply construed imaginary exten-
sions, or they may be complex constructions
from carefully selected data. In occupational
health decisions, the only protection the
worker has against either form is his own
reality, the reality he is able to perceive.

Here an important distinction must be made
between various frames of discourse, because
what is "right" and "wrong" (in this context)
is relative to its discursive frame. Some frames
are axiomatic systems or subsystems. Others
are without sufficient consistency to be called
systems. They are simply rough areas of dis-
cusslon.

This is a difficult concept to grasp, so
concreteness may be helpful. If, for example,
the issues in the discourse involve simply
construed extensions of our imagination (the
existence of safety or thresholds for popula-
tions) or complex constructions (such as the
concept of "acceptable risk," the use of
"risk-benefit analysis" when dealing with in-
commensurables, or the alleged prevalence of
the demand for a "zero r isk environment").
then the discourse can go forward but only by
making believe, by playing a game in which
we speak as if our statements are verifiable.

To avoid semilogical fallacies (which occur
when the same term in the same context is
given more than one meaning) we learn to
accommodate our meanings in any dialogue so
that the denotation (including the qualifica-
tions) of the term, for the purpose of dialogue,
becomes the same or similar in meaning for
each actor. For at least one participant in the
dialogue (usually all) the meaning of the con-
cept actually changes. So we continuously
hear implied or explicated redefinitions of
"risk-benefit analysis," a process which is
essential to communication. Within the frame
ofthat dialogue, when the adjustment has been
made, the acceptance and use of the concept is
"r ight," i .e.,  an heurist ic methodological as-
sumption has been made by at least one actor,
an assumption that need not "fit."

The difficulty is that when the concept is
discussed in the broader, public frame of
discourse a denotive-connotative fallacy may
occur. That is to say, the denotative meanings
- private redefinitions - conflict with the
broader, public connotative meaning given the
terms by observers of the dialogue who have
not or can not be cognizant of the method-
ological use or redefinition. Within that frame,
the acceptance and use of the concept is
"wrong" because it is known by the actors to
be extended beyond the meaning of the term as
a systematizer for the sake of discussion.

Since dialoeue or communication becomes

less effective as the number ofpeople involved
increases, we must reject the use of terms that
require massive re-education for its redefini-
tion. The solution is simply to find another
term.

In the recent OSHA cancer policy hearings,
I questioned Upton (NCI), Rall (MEHS), and
Schneiderman (NCI) on what each meant by
risk-benefit analysis (a term they each used).
Confronted with the conventional meanings,
they essentially agreed with Rall that another
term would be more useful in conveying their
position on the social, decision-making pro-
cess of carcinogen regulation.

Perpetuating the conventional meaning of
"cause" in discursive frames where "factor"

would be more appropriate is another exam-
ple. The conventional meaning of "cause" is
essentially Newtonian: stressing the agentive
and material sides of Act and Effect. The
concept favors the explanation of the action of
single agents or mechanisms in isolation; it has
difficulty in accounting for statistical multi-
variate factor analysis. Yet, as we know, these
concepts are both heuristic within an appropri-
ate frame of discourse. The study of pharma-
co-kinetic pathways fruitfully have assumed
Newtonian cause and effect relationships.
Populat ion studies (e.g. r isk assessments)
fruit ful ly have assumed chance relat ionships.

There has not yet been a broad realization
that the concepts of safety, thresholds of "no

effects" in populations, one-cause and one-
effect are often not heuristic. Our failure to
find heuristic alternative tools means the per-
petuation of overly simplistic regulatory con-
cepts which we cann()t abandon because we
have no replacement. What is widely
suggested for filling the void really fills the
pots of the latter-day cannibal: the concept of
acceptable risk.

The connotation of the term "acceptable

risk" is intellectually and emotionally appe-
aling. When a taskforce (9) of respected gov-
ernment scientists, having failed to find either
the empir ical or theoretical bases for
"thresholds," suggested to regulators a socio-
economic solution for determining the allow-
able extent of carcinogenic exposure, they
suggested the method of "socially acceptable
nsk .  "

At that time the concept had very little
meaning because there was little effort to
develop a rnethodology for the determination
of such risks. Subsequent work has provided
us with a profuse literature, of which this
paper is a part. Based on the recent denotation,
the term has lost irs appeal.

Those who espouse the prevalent concept of
acceptable risk generally assume a number of
fallacies, including: (l) that the persistence of
a risk is evidence that it has been acceoted bv
those at r isk, tapathy. ignorance and' lack of
choice notwithstanding), and (2) the process of
deciding whether or not a risk will be taken is
on the basis of cost-benefit analysis, an analog
of the primitive utilitarianism: "the greatest
good for the greatest number." In this process
the worker fares poorly; he is selected for
unnecessary and unwarranted risks; he is can-
nibalized.

Lowrance (10), whose work appears to be

quoted most frequently, depends substantively
on an assessment of attitudes among those at
risk: "Our attitudes about risks and our as-
signment of responsibility for minimizing
them still seem to be imbalanced by whether
they are encountered on or off the job."

Part of the problem of an attitudinal ap-
proach is what the perceptor believes to be
"the facts" (10). lf by safety we mean no
observed adverse effects, a "threshold"

would mean a level of dose below which there
is no such effect. The case has often been
made that no threshold has been found for
chemical or radiat ion carcinogenesis or muta-
genesis. Lowrance makes the case, with
Stokinger (6), inconsistent with rhe uniformity
of nature, that thresholds "clearly" exist for
noncarcinogenic risks. Others dispute this
"fact. "

Rall (11), observing the effects of sulfur
oxides, believes that "the concept ofno-effect
level may be a chimera." An isolated opinion?
A committee of the National Academy of
Science concludes, in assessing the r isk of
toxic chemicals, that "(the term 'no-effect

level ')  is stat ist ical ly meaningless . .  ."  Q2).
What happens, for the purpose of dialogue,

when we redefine "safety" to mean "risks

. . . .ludged to be acceptable" (10) is that,
aside from the risk ofa denotative-connotative
fallacy, the attitude of separating risks "on"

or "off" the job becomes a critical considera-
t lon.

To quote Lowrance (10), "It has tradition-
ally been accepted that pursuing one's trade
will almost inevitably bring a peculiar set of
r isks. antl  t l r ther, that such r isks may al low-
ably be greater than for nonoccupational ac-
tivities. This anitude ha-s strong historical
momentum."

The "momentum" is a fact. the attitude that
it is "generally agreed" that most industrial
accidents (and even a large number of illnes-
ses) are precipitated by "ignorance, absent
mindedness, negligence and foolhardiness"
(10) may not be a fact. The president of the
American Society for Safety Engineers (./-l),
for instance, takes issue with Lowrance: "In-

stead it is generally agreed that most
accidents are associated with multiple causal
factors, some relating to the actions of
people. '  '

Aside from the question of the pseudo-his-
toric acceptability of occupational risks, even
the assumption of such acceptability in the past
is not a premise in i ts acceptabi l i ty in the
future. It is a premise for the creation of a class
of expendables allowably selected for sacrifice
by society.

Part of the rationale for the sacrifice is an
attempt to give credence to the myth of risk
willingness. demonstrated by comparing un-
regulated risks through loose analogy with
incommensurable situations proposed for reg-
ulation. Pochin (14) compares sporrs specta-
cles with nuclear risk with occupational risk.
Part of the rationale is found at the very base of
the truly historic dialogue on the regulation of
human behavior: the blind acceptance of the
greatest good for the greatest number.

The greatest good (determined by special
interests in a position to have social leverage)



for the greatest number (without regard for the
welfare of the less powerful few) means pre-
cisely that form of collective tyranny which we
as a society supposedly reject. It is a game in
which the rules can be changed at the will of
the most lawless players regardless of the toll
in human life or the distortion of the humblest
concept of truth.

Ironically, it can result in precisely those
despotisms most feared by the well-meaning
utilitarian progenitors of some of the concepts
abused in this game.

The key concept was expressed in the con-
text of the Industr ial Revolut ion and the con-
current surge toward confusing quantification
with science by the primit ive ut i l i tar ian Jeremy
Bentham (15) .

"Take an account of the number of persons .
concerned sum u2 the numbers expressive
. . . of good tendency . . . with respect to each
individual . . .; do this again with respect to [the]
bad. Thke the halance, which. if on the side of
pleasure, will give the general grnd tendercy- <tl
the act, with rcspect to the total number or
community of individuals concernedl if on the
side of pain, the general evil tendency, with
respect to the same community."

His "fel ici f lc" calculus, reducing col lect ive
good and bad to quantified common values of
pleasure and pain, the ancestor of cost-benefi t
analysis, was later qual i f ied by Mil l  ( /6).

"The great majority of gocd actions are in-
tended not for the benefit ofthe world. but tbr that
of indiv iduals the thoughts of the most
virtuous man necd not travel beyond the
particular persons concerned, except so fiu as is
necessary to assurc himself that in benefitting
them he is not violating the rights, that is, the
legitimate and authorized expectations, of anyone
else . '  '

Costbenefi t  analysis, as defined by Rowe,
(17), is "an attempt to del ineate and compare
in terms of society as a whole the signiticant
eftects, both positive and negative. of a
specif ic act ion. General ly a number of alter-
native actions are analyzed, result ing in the
selection of the alternative that provides either
the largest benefit-cost ratio (total benefit to
to:al:os0 or one with a posit ive rat io at least.

Epstein (18) uses the concepts of "efTi-

cacy" and "social ut i l i ty" in matching bene-
fits against hazards for the purpose of
simplifying "the benefit hazard equation."

The definit ion thus far is Bentham's fel ici f ic
calcurus. The Mill qualification appears in
Rowe as "inequities reasonably ameliorated"
(.17). The same qualification appears in Mis-
han's (/9) cogent definition: "The rationale of
existing cosfbenefit criteria is ultimately that
of a potential pareto improvement. ' ' By pareto
improvement he means a change in economic
organization that makes one or more members
of society better off without making anyone
else worse off.

Neither Rowe nor Epstein nor Mishan see
cost-benefit analysis as a tool for cannibalizing
one segment of our population for the sake of
another. The problem is how to determine the
"inequities" or calculate the "worse off."

Rowe suggests a number of approaches to
the problem of equity, including the work of

A

physicist Richard Wilson.
In Wilson's testimony at the OSHA hear-

ings on carcinogen policy (20), on behalf of
the American Industrial Health Council, a
chemical industry group, he said that the
pareto consideration was too complicated. His
direct testimony provides us with this simpler
concept: ". . are the beneflts properly disag-
gregated . . . do enough accrue to those
directly undertaking the risks? This can, in an
extreme case be by compensation of hazard
pay. '  '

Hazard pay - in a society that historically
prides itself in a less than full employment
economy and where risks are seldom under-
taken voluntari ly- is the conventional expres-
sion of cannibal ism in Amerrca.

Testifying at the same hearing for the
American Petroleum lnsl i tute, economist
Richard Zeckhauser took a different oosition
Q t ) .

".  .  the agency argues [that] cosrbenefi t
analysis [is] inappropriate. We would agree
that health is not a tradit ional commodity and
that there are no widely accepted techniques
for assigning dollar values to health outcomes
. . . We are not arguing that a cost-benefit
approach be employed in formulating policy
on occupational safety and health." Prof-essor
Zeckhauser argued for a def'ensible cost-ef-
fectiveness approach.

Even i f  one were to assurne that an indi-
vidual real ly has a choice, shif t ing thc qucstion
from cannibal isrn to suicide, problems remain.

Mishan notes (19) lhat " in determining
whether a potential pareto improvement has
been nret. econornists are general ly agreed -

either as a canon of faith. as a pol i t ical tenct.
or as an act of expediency - to accept the
dictum that each person knows his own inter-
est best. '  

'

Aside trom the question of whether such
knowledge is possible, given the reality that
each man has imperl'ect knowledge, Mishan
makes the historic assumption about economic
man, stated very early by Edgeworth (22):
"The first principle of Economics is that every
agent is actuated only by self- interest."

In other words, cost benefit analysis as-
sumes that altruism either does not exist or is
an unimportant factor. lt assumes that the
agent knows his self-interest and acts ration-
ally in accordance with this knowledge. These
assumptions are unheuristic. They are not
warrantable in either the best or (depending on
your Weltanschauung) the worst of all possible
worlds. These are not the only assumptions of
an unheuristic nature made in cost or risk-
benefit analysis.

In cost or risk-benefit analysis, we have
displayed before us a system of forced quan-
t i f icat ion which often leads to what
Georgescu-Roegen (23) calls the Arithmo-
morphic Model or what I call the Arithcentric
Fal lacy: numbers = precision. precision =
truth, ergo numbers = truth.

More than half a century ago Yiner (24)
warned his fellow economists against the "all

too prevalent methodological fanatacism
which prefers the accurate but superficial to
the approximate but fundamental, and which

makes adaptability to its special technique of
investigation, rather than importance, the
standard for the selection of problems and the
delineation of the scope of its inquiry. "

Despite these warnings, the arithcentric
fallacy is frequently displayed in ignoring the
necessity of commensurable values in a cal-
culus. Thus we find risk-benefit proponents
(25) comparing the risks of saccharin with
cigarette smoking with street crossing with
automobile riding with the risk of cervical
cancer among women who do not have an
annual test - all for the sake of quantification
for the sake of risk-benefit analysis presuma-
bly for the sake offinding the elusive "accept-

able r isk. '  '

Wilson correctly compares (20) the risks of
x-ray and the benefits (averting another risk)
of disease diagnosis because the same person
is involved and the risks and benefits have a
common value: longevity of that one indi-
v idua l .

But for the sake of quantification he equates
assessments that have no common values. He
extrapolates without qualification data from
animal studies (20) for the quantification of
human risk. He makes the same error in
extrapolating and comparing data f'rom epi-
demiologic studies (20), confusing the r isk of
asbestos-exposed smokers and asbestos-ex-
posed nonsmokers. In the case he uses, the
ratio of observed to expected has as its de-
nominator white male death rates of smokers
and nonsmokers taken front the national rate.
Thus fbr lung cancer among asbestos-exposed
noncigarette smokers the rat io is 2/ 1.58 (20).
In test imony before the same hearing, Sel ikoff
rntroduced another study in which the de-
nominator is (a) matched to the asbestos
worker cohort and (b) compares nonsmokers
to nonsmokers. Understandably, the rat io de-
r ived is dif ferent: 4-511. Which one describes
the risk'l The risk of asbestos exposure for the
individual is indeterminate i f  i t  is not relat ive
because i t  is absolute. The calculat ion of
absolute values is not possible. The compari-
son of ratios whose denominators have no
common value is not possible.

Nevertheless, from this exercise in quantifi-
cat ion Wilson derives an "acceptable" nu-
merical level or threshold (20) of historically
persistent risk. His "table" (20) compares
questionable "accident" rates with mixed
questionable "accident" and disease rates and
labels them all "Current Occuoational Risks."
He calculates from rhis nonsinse a threshold
"yearly r isk less than l0-5lyear as one in
which the reduction can be left to industry but
that OSHA action would almost inevitably
cost more than is justified" (20).

Even if the methodological errors of Wilson
are corrected, the problems of subjectivism in
a statistical calculus for decision-making re-
main. TVenky and Kahneman (26) make the
point that intemal consistency is not the only
criterion to evaluate judged probabilities.
"The judgments must be compatible with the
entire web of beliefs held by the individual."

The failure in economic judgments to follow
Viner's advice is found less among economists
than it is among others who use the arithcentric
technique without understanding. A commit-



tee of the National Academy of Sciences (27)
taking the advice of its economist-members,
concluded: "We have found traditional bene-
fit-cost analysis to be not very useful in mak-
ing decisions about regulating chemicals. The
most important and pervasive limitation on
benefit-cost analysis is the role of values.
Many of the factors that are likely to be most
significant in a decision concerning toxic
chemicals cannot be measured in common
terms (such as dollars) that are agreeable to all
concerned parties. . . ."

These are not arguments against increasing
the precision with which we make biological
risk or economic (or even social) benefit as-
sessments in order to achieve a balance of
judgment. What is being questioned is how
and in what form the data can be developed
and used. We cannot ignore values simply
because we cannot quantify them, or distort
them through meaningless quantification and
comparison.

Read the new literature of deregulation:
"What is a life worth?", et cetera. What we
read, all too often, is reminiscent of the
Renaissance fairy tale about the number of
angels that can dance on the point of a needle
that supposedly pre-occupied medieval
philosophy.

What we do not read is a rich literature that
was ancient by the time Aristotle noted that "it

is the mark of an educated man to look for
precision in each class of things just so far as
the nature of the subject admits . . ." Q8).

In administrative hearings, briefs submitted
in litigation and in nearly any Washington-fb-
cused fbrum the latter-day sophist can be
found taking advantage ofthe utilitarian, albeit
superficial utilitarian, poltergeist that has
dominated govemmental thinking for the past
quaner century.

What are our alternatives?
Bentham's felicific calculus (costbenefit

analysis) even with Mill's qualification (the
pareto consideration) has little utility in en-
vironmental decision-making, because every
environmental decision affects someone or
some group whose rights and expectations are
threatened. Fortunately, there is a moral real-
ity which operates in our society, an historial
reality.

In any viable society, the first principle of
any ethical system must be the biblical (not
necessarily biblically justified) injunction (29)
to choose a lif-e and its preservation as the
means by which to choose right and wrong.
This is the basic principle from which all
others emanate, including those moral dicta
called rights, without which no human society
has, could or should survive. Those who
recognize the primacy of that principle repre-
sent a wide spectrum: witness Spinoza's lib-
erty to preserve man's own existence, Jeffer-
son's location of natural rights in the need for
existence. and Freud's identification of the
true life instincts with the conservative sexual
instinct to preserve life itself.

Thus, a citizen's right to assure that his
govemment attempts to ban the unnecessary
proliferation of carcinogens in food (for exam-
ple) derives from his need for this protection.
This and all riehts arise from the need to

preserve life. This is the historic basis of the
Delaney and other regulatory devices, not
risk-benefit analysis in the parlor game of
"acceptable risk." The fact that we often do
not choose life is not an argument for the
acceptance of risk. It is, instead, an argument
for asking how to reduce risk.

One possible answer is in a concept of
necessary risk, based on discoverable histori-
cal reality, that is, the need to choose life
utilizing not the form of precision identified
with mere numbers but the substance of preci-
sion through the development of analytic tools
consistent with the dialectics of democracy.

To merely suggest this on issues of the
environment of the workplace and community
is to elicit charges of "Congressional interf'er-
ence" and "emotional publ ici ty." But these
come from those who don't understand or
choose not to accept the process by which
decisions have to be made in a democracy.

Can such a principle become an axiom in a
science of health decision? A single calculus
of objective and subjective values may not be
possible, but a series of calcul i  ut i l ized dialec-
tically is worthy of exploration if we can
discipline ourselves to understand the limita-
tions of an exercise in the mathematics of
chance as part of the process of making deci-
sions about who shall live and who shall die.

In this exploration, "we must believe in
science, i .e.,  in determinism; we must bel ieve
in a complete and necessary relation between
things, among the phenomena proper to living
beings as well as in all others; but at the same
time we must be thoroughly convinced that we
know this rel;rtion only in a ntore or less
approximate way, and that the theories we
hold are far from embodying changeless
truths" (J0).
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