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Putting a dollar sign on life

To guide itself—and Congress—on where its money should go,
the Health, Education & Welfare Dept. is balancing
new programs against the economic benefits of saving a life

How much is a human life worth in
dollars and cents? Should the cost
of saving it be weighed against the
cost of losing it? These questions
seem beyond the realm of serious
thought. Nonetheless,-officials of the
Health, Education & Welfare Dept.
have answered them by applying
cost-effectiveness techniques to pro-
grams aimed at combating such dis-
eases as cancer, and arthritis.

To do this, the HEW officials have
had to swallow their own reluctance.
Eighteen months ago they were say-
ing it shouldn’t—and couldn’t—be
done. It was all right, they said, for
Defense Secretary Robert S. McNa-
mara to rate military spending
choices on the amount of fire power
achieved for each dollar spent. But
it was not right to evaluate life-sav-
ing programs on a similar basis. Too,
a life represented so many intan-
gibles that a price tag couldn’t be
placed on its value, they reasoned.

Change of heart. Then President
Johnson ordered that McNamara-
style arithmetic be applied to HEW
planning. The idea was that HEW,
when making up its budget, should
have a guide to where its funds
could best be used. HEW got to
work. As a result, when its budget
goes to Congress next week, the
Budget Bureau will have HEW fig-
ures that show how much a program
will cost, and how effective it will be
in relation to other programs.

For example, the bureau will be
able to show that, in addition to
saving lives, every $1 spent on
screening women for cervical cancer
will return $9 in economic benefits.
Similarly, $17 will be returned from
a dollar invested in blood screening
more of the population for syphilis,
$42 from treating arthritis, $1,351
from teaching the public to use seat
belts while driving.

The formula. Such figures were ar-
rived at by using a system of cost-
benefit analysis adapted by Henry
S. Rowen from Defense Dept. pro-
cedures. Rowen departed this month
as assistant director of the Budget
Bureau to become president of
RAND Corp., Santa Monica, Calif.
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He and William Gorham, HEW’s as-
sistant secretary for program coordi-
nation, are probably the leading ad-
vocates of applying “systems
thinking” to social problems.

As health planners, Rowen and
Gorham started with a specific threat
to life. They then evaluated the state
of technology useful in dealing with
the threat, and the relative cost of
different programs capable of apply-
ing the technology. A broad spec-
trum of problems was analyzed. The
areas that seemed most worth attack-
ing now were highway deaths, can-
cer, arthritis, syphilis, and tubercu-
losis.

For each of these areas, five-year,
full-term, and alternative programs
were planned, and then rated against
each other and the economic bene-
fits that could be expected. A pro-
gram had to be economically justi-
fiable: that is, its cost had to balance
reasonably against the gain per life
saved or extended. The gain was
based on the amount of income the
potential victims could be expected
to earn in their working lifetimes.

Uncertain areas. The planners
found wide differences in expected
benefits, and considerable variation
in the reliability of their estimates.
They also found that, to a great
extent, the higher the estimated
benefit, the sparser were the facts
on which the -calculations were
based. For example:

= The seat belt program, basically
a public education safety campaign,
comes out with a cost-benefit ratio
of $1 spent to $1,351 saved. This
is by far the highest ratio. But
there’s little information to suggest
the campaign would induce “x”
number of people to buckle up. Nor
is there data to show that these
people would have “y” number of
accidents, and that “z” number of
them would have been killed.

» The tuberculosis program has
a lower cost-benefit ratio—$1 spent
to $4.40 saved. But it is based on
fairly extensive experience with
successful treatment.

= The cervical-uterine cancer pro-
gram also has a good scientific base.

Early “Pap smear” tests could lo-
cate the women who will die from
this type of cancer in time for sur-
gery, now nearly 100% effective.

Application. The problem plan-
ners face is to weigh such evidence,
and devise programs to cover the
largest number of people, at a price
Congress is willing to pay. How
cost-effectiveness serves as a guide
to putting money where it will do
the most good is illustrated by the
case of cervical-uterine cancer vs.
colon-rectum cancer.

For cervical-uterine cancer, HEW
came up with two plans. The most
ambitious would cost $155-million
and would avert an estimated 44,084 .
deaths at a cost of $3,520 per per-
son over a five-year period. A scaled-
down program would cost $118.1-
million and save 34,200 persons at
a cost of $3,470 each.

The figures don’t stack up as well
for colon-rectum cancer. This disease
will kill 43,600 people this year. But
there is no simple and quick screen-
ing test for this type of cancer, and
surgery for it has had only limited
success. It would therefore cost $7.3-
million over five years to save about
170 persons at a cost of $42,941 per
death averted.

With this in mind, HEW will place
major emphasis on cervical cancer.
Its program for colon-rectum cancer
will concentrate on grants to find
simple mass-screening methods.

Arthritis. Cost-benefit figures also
point the way to an all-out attack on
arthritis. This disabling, but not usu-
ally deadly, disease costs the U.S.
a conservatively estimated $3.6-bil-
lion a year, according to the National
Institutes of Health and the Arthritis
Foundation. Some 40-million Ameri-
cans, or one in every five, have
“radiologically identifiable” arthritis;
13-million are painfully aware of the
disease. Another 10-million have
crippling effects ranging from severe
aching to total paralysis.

The NIH figures that an all-out
program to attack arthritis would
more than pay for its $200 cost per
patient. Dr. Allan Wolfe, arthritis
consultant of NIH’s National Center

BUSINESS WEEK January 21, 1967
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Why is little Budget Rent-A-Car System
making big noises about its lowest rate?

Because you can save up to 40%. That’s why.

Just $6 a day and 6¢ a mile* for new Chevrolet
Chevelles or comparable cars should be sweet
music to any car renter’s ear. And that’s with the
works—including proper insurance. You pay only
for the gas you use. While we’re drumming up
business, we should mention that you get the same
thumping savings on 1967 Chevrolet Impalas

We feature the 1967 Chevrolet Chevelle,

that could happen...happened

© Bu
35 E:
Gentlemen: I'd like a Budget Credit Card. Please send me an application
formband a wallet size list of your System’s office locations and phone
numbers.

NAME

going for only $7 a day and 6¢ a mile *. Our service,
though, may be unbeatable. We’ll telephone your
reservations free to any of our 400 world-wide
offices and provide prompt pick-you-up-and-take-
you-back-to-the-airport service. We honor major
credit cards, but we’ve grown up enough to have
one of our own. Send coupon below for application.

acker Dr., Chicago 60601

ADDRESS
CITY.

STATE ZIP.

*Rates vary slightly in some areas.

. Coast-To-Coast Continental U.S.A. and Canada ¢ Alaska ® Hawaii ® Puerto Rico e British Isles e Europe
where everything new e e e e R e D S i

dv%et Rent-A-Car Corporation of America



Highway accident campaign

*Total
Potential savings Savings
Cost [in millions savings in [in mil- per $1
of dollars] lives lions] spent

Encourage the use of seat belts . ... $ 2.0 22930 $ $2728  ~ $1,35F
Promote chest and shoulder belts . . . .6 5,811 681 1,117
Educate accident-prone pedestrians . 130 1,650 153 144

Encourage motorcyclists to
use helmets, eye shields . 2,398 413 55

‘Don’t drink and drive’ campaign . . . : 5,340 613 21

Medical screening program
for driver licensing ; 442 23

Disease campaigns

Cancer

Cervical-uterine cancer
[screening program] t 34,200

Breast cancer [screening program] . - 2,396

Head and neck cancer
[detection research] - 268

Lung cancer
[anti-smoking education program]. .

Arthritis

Treatment centers, clinics,
professional education

Syphilis
Expand blood screening efforts . ... 179.3 11,590

Tuberculosis
Step up research and control ! 5,700

#*Direct and indirect savings through earning power of individuals.

Data: Health, Education & Welfare Dept.

BUSINESS WEEK January 21, 1967 RESEARCH 87




for Chronic Disease Control, says
that the knowledge, techniques, and
drugs currently available can extend
the working lives of rheumatoid ar-
thritics by five years. Furthermore,
victims of gout and osteoarthritis
(diseases of the joints) could gain at
least one year of productive working
time if current methods of treatment
were broadly applied.

Program. Treatment would aim
at easing symptoms. Anti-inflamma-
tory drugs to cut down the charac-
teristic pain in the joints would be
combined with exercise, preventive
and rehabilitation therapy, and in
some cases with surgery.

The arthritis program would also
concentrate on two groups of peo-
ple: patients, who spend more than
$435-million a year on nonprescrip-
tion drugs (and another $250-million
on quack remedies); and doctors.
Few practicing physicians can accu-
rately diagnose arthritis or prescribe
adequate treatment, says Wolfe.

Wolfe and the NIH have offered
three alternative arthritis programs
to the Budget Bureau:

= A pilot program with 9 medical
school centers and 180 clinics,
which would train 1,800 physicians
over a 7-year period and serve 243,-
360 patients. Cost: $47-million.

= A 13-year program with 1,000
clinics, which would train 1,000
physicians and serve 936,000 pa-
tients at a cost of $138-million.

= A full-scale program with 45
medical school centers and 1,125
clinics, which would train 9,000 phy-
sicians over a 12-year period and
serve 1,287,000. Cost: $225-million.

Wolfe says: “Without the many
side benefits, any of these programs
would be self-supporting in no time

in terms of taxes generated and re-,

duced health costs. And the best
part is that millions of Americans
would find relief from suffering.”

Life’s price tag. Thus, HEW
planners are putting a dollar sign
on human life, and Congress will
soon be doing the same. What’s
more, some-lives are valued to be
worth more than others.

Since calculations are based on
expected earnings, men figure to be
worth more than women. The
young men are more valuable than
the old. The life of a 45-year-old
woman, the typical victim of cervi-
cal cancer, for example, is worth
$50,896. The benefit of saving a 25-
year-old man, the typical victim of
an auto accident, is $128,698.

Making judgments on such fac-
tors seems harsh. But Gorham,
among others, steadily insists that
such choices are always implied in
the inevitable clash between worth-
while aims and limited resources.

88 RESEARCH

NASA’s full calendar

Apollo spacecraft is set for first manned flight next month.
Then come three more flights with astronauts aboard and two
tests of the Saturn V booster. After that, it's the moon

In a very few weeks, the first
manned Apollo spacecraft will be
launched into earth orbit that may
last 14 days. It will be the first step
in a year-long series of flights. In
three of them, manned Apollo space-
craft will be boosted by Saturn IB
rockets; another three will be tests
of the 7.5-million-1b.-thrust Saturn V
booster, which is eventually sched-
uled to carry a manned Apollo space-
craft to the moon—just possibly by
the spring of 1968.

The first of these historic flights
was originally set for Feb. 21 by the
National Aeronautics & Space Ad-
ministration. But the firing may be
stepped up somewhat. Last week,
prime contractor, North American
Aviation, Inc., announced its check-
out was running five days ahead of
schedule.

On this flight, the 1.6-million-Ib.
Saturn IB will carry an Apollo com-
mand module (where the crew
rides) and a service module, a sort
of space-roving supply room.

Earlier tests. The two modules
have been undergoing ground tests
at Cape Kennedy for five months;
the IB rocket has had three flight
tests, the first two suborbital and the
other in earth orbit. In all three
flights the booster performed beau-
tifully.

Since last October, the booster
has been sitting on Pad 34, waiting
the much bigger test of its first lift-
ing of a manned capsule. In earlier
flights, it carried only instruments.

The excitement of the coming
test has been heightened by the
fact that the Apollo system that will
be carried has just emerged from
some harassing development woes.
In October, the craft’s environmen-
tal control system—the things that
will keep the astronauts alive—
failed during the testing of a water
boiler. Several parts in an oxygen
regulator and a water heating sys-
tem had to be replaced, and other
parts of the system had to be modi-
fied. Then, of course, testing had to
start all over again.

Fuel cells. To add some extra
worries, there’s the very thin mar-
gin of safety provided to back up

Saturn V moon rocket booster is hoisted
onto NASA'’s test firing stand.

the three fuel cells on which astro-
nauts Virgil I. Grissom, Edward
H. White II, and Roger Chaffee will
depend almost entirely for power
and water. Gemini spacecraft car-
ried “packaged” battery power suf-
ficient for 15 hours of emergency
power; the Apollo has enough for
only one hour, an exceedingly slim
margin if the craft has to make an
emergency reentry.

The key role of these fuel cells
is that they produce electricity by
chemical reaction to feed the
Apollo’s power system. As byprod-
ucts, the cells produce both heat—
to maintain the cells at the proper

temperature—and water, for the
astronauts to drink.
Despite troubles and worries,

NASA is bristling with confidence.
It feels that progress has been amaz-
ing in a program involving thou-
sands of contractors, $23-billion in
investment in the design and con-
struction of two entirely new rockets
and a three-section spacecraft. So
great is the confidence that NASA
has dropped a second 14-day flight
of the Apollo S-IB combination.
Saturn V debut. Later this spring,
when the Apollo flight is ended,
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MEMORANDUM

To: Mason Gaffney
From: Tom Crocker

Re: The Davidson Paper

(I) Positive Features of the Paper

First paragraph - p. 23

January 17, 1967

This is the first time I've seen the ''learning by doing'' concept
applied to a market failure argument--rather an interesting ap-

plication.

Bator article

His synthesis of Bator's '"The Anatomy of Market Failure," though

by no means unique, is rather good.

Last paragraph - p. 33

Unwittingly, I think, by his use of the logically meaningless
phrase '". . . the greatest good for the greatest number," he has
pointed out the inherent difficulties for economic analysis of
the pure public goods case. And, of course, referring back to
pe 31, the Garden of Eden and similar Utopias are probably the
only pure public goods which ever have existed.

(II) Specific Criticisms of Davidson's Paper Which Might Be Useful in

Writing Your Own Paper

First paragraph - p. 2

In order to enable the economics profession to recover some of
the lustre rubbed off when Davidson insisted on groveling before
the physicists! ability to measure ergs, it might be worthwhile
to mention von Heisenberg's Principle. In its simplest form,
the principle simply means that one changes that which he is
measuring by the very act of measurement. The principle was
formulated in the context of the physical sciences. One might
have further fun jumping on the physical and biological sciences
by pointing out their resemblance to the institutionalist tradi=-
tion in economics, i.e., empiricism run wild, where there is
little if any attempt to build up what we used to call a theory
but which some today prefer to call a model.
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Carryover paragraph = p. 5
The first assumption for revealed preference theory should be
stated as follows: the individual knows what is best for him-
self better than anyone else does; or, I know what I want better
than Manny does. This does not necessarily mean I know what is
best for me, but it does mean--if you accept the premise--that
it is not necessary to argue endlessly about unidimensional
welfare measures supposedly underlying prices. All we need to
know is that the individual does demand different quantities of
different commodities sold at similar prices; or similar quan-
tities of different commodities sold at different prices.

General
The relevant question as Davidson at some points seems to imply
is not whether one can relate individual marginal evaluations
to individual marginal charges, but rather whether or not it is
even worthwhile to attempt to do so, and, if worthwhile, the
extent to which it is worthwhile to carry the attempt. However,
his understanding of this point seems more than a bit confused.

To begin, people who insist upon employing a technically and
economically unattainable and therefore irrelevant Utopia as
their standard for suggesting real policy applications make me
a bit impatients Certainly, one of the costs of supplying some
(not all) public goods flows from the difficulty of imputing
benefits. This cost is reflected in the risk that too much or
too little will be supplieds Therefore, just as Davidson
implies, optimal output in the absence of measurement problems
is superior to output which must be adjusted for their presence.
But to pound away at this point for thirty-odd pages--with some
rather puzzling digressions having no direct relevance to what
is supposedly the basic theme being intertwined--amounts to
nothing more than reiterating the obvious and hardly new truism
that the situation would be better if that which is scarce
(ability to impute benefits) was not scarce. Davidson's error
in espousing that the bureaucrat be the sole allocator of public
goods is similar to the mistake made by those who scream '"merge"
every time they see or imagine they see a technological spill-
over. True the merger may enable the ""political scientist' and
some economists to draw much neater and better rationalized
organization charts. Nevertheless, in spite of the supposedly
eventful merger, somebody in the merged system must still make
decisions about the efficient (and equitable) magnitude and form
of the activity in question.

To approach the concerns of the preceding rantings from a slightly
different tack, the usual optimality conditions equating MRS's
and MRT's are applicable only for produced goods. If information
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about benefit imputation is not and/or cannot be produced
in positive quantities (this information is, after all, a
scarce good), then some inequalities between the MRS's and
MRT's for the goods produced in positive quantities might
well be required for fulfillment of the optimal conditions.
The substitution of bureaucratic judgments about benefit
imputation does not necessarily follow from the market's
inagbility to impute benefits accurately. In other words,
before one can conclude that decisions about the benefits
caused by the provision of public goods are best handled by
non-market criteria, two questions must simultaneously be
answered in the affirmative: (1) the degree of knowledge
acquired in using non-market criteria is greater than with
market criteriq; and (2) the factors of production employed
in establishing and maintaining the non-market criteria do
not offer greater alternative returns when used for other
purposes, including as one of these other purposes their non-
use. Davidson hasn't shown that either of these conditions
is fulfilled, for he apparently assumes the use of the non-
market criteria to be costless, i.e., nobody else wants to
have a damned thing to do with them, or there are so many of
them around that they are free for the taking.

(III.) Some Points Which You Might Find Worth Considering

(1) Taxation for the provision of public goods
Assume that some omnipotent public authority decides that
everybody in this department is to be presented with x units
of a '"public good' this year. Further assume, however,
that each department member will be taxed a fixed proportion
of his next year's income in order to cover the cost of pro-
viding that good which the authority has so generously deemed
we deserve. If the amount of ''utility'" I obtain from having
the good available (parking, for example) is substantially
less than the amount you obtain, and less than the tax, I, in
accordance with the usual analysis, would act so as to sub-
stitute nontaxable income (leisure, perhaps) for taxable
income, i.e., I would act so as to reduce my tax base. But,
in so doing I am increasing the amount of tax which you and
everybody else must pay in order to cover the costs of pro-
viding the public good. At this point one can get into all
sorts of wonderful shenanigans, the final conclusions of
which are by no means always determinant. For example, you,
Leon, Chetty, and Art might find it worthwhile to try to con-
vince Richard, Manny, Pan, and me to cease reducing our tax
base. In order to do this you would probably attempt to raise
the price of leisure either by increasing the income penalties
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for not publishing and/or by offering us some sum of money on
the side to not reduce our tax base. Or, again, there are
conditions under which you might find it worthwhile to reduce
your tax base in response to my reducing my tax base. In this
case, the reduction in the aggregate tax base would be cumula-
tive. The point of all this is that, contrary to Mr. Davidson,
a market for public goods can be formed if the amount provided
is not optimal for each and every individual. Some more
examples follow.

(2) Davidson's Delaware estuary example
Assume two individuals who wish to clean up the estuary in
order to have it available for recreational uses. Let purifi-
cation be measured in units of BOD done away with and assume
costs to be precisely assignable to individual BOD units. Let
the two individual demand functions for purification be D1 and
D, respectively. If the present capital costs are P,
individual (2) will purchase q units and individual (1) will
purchase zero units.

S
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But even though (1) doesn't pay for anything, he will receive
benefits equal to the dollar equivalent of the area OgMR, for
which he would have been willing to pay a unit price of NM.
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There is no reason to expect q to be stable since it is worth-
while for (1) to "bribe" (2) up to a dollar equivalent of N.

In fact, (1) will continue to bribe (2) until such time as (2)
is no longer willing to accept a subsidy for purchases below
(1)'s demand price for these quantities, i.e., until there are
no longer any gains from trade. Similarly, (2) will continue
to accept the subsidy and supply additional BOD reductions
until a point gl is reached such that (2)'s demand plus (1l)'s
subsidy to him become equal to P. This equilibrium where
mutual gains from trade cease occurs at W on Dj+ Dy, where

the function is the vertically summed joint demand function
for (1) and (2). At W, 12) is paying a unit price of P2
toward the purchase of gl, while (1) is paying a unit price

of P] toward the purchase of this same quantity.

You can obtain additional interesting (?) results by playing
around with the case where (1) does not try directly to bribe
(2), but instead simply sets his own expenditures after he
observes what (2) has done. This case can then be broken down
into subcases in which (2) is either too dumb or is intelligent
enough to recognize what (1) is doing. -

It is possible to go on at great length manipulating reciprocal
relations under various assumptions about the reaction paths
which the contending or complementary parties will follow.
However, two points should be emphasized. First, the assertion
that there is no set of market prices which will accurately
reflect the benefits accruing to the provision of a public good
implicitly assumes either that the good in question exists in
perfect economic isolation, or that the cost of establishing

and maintaining any milieu in which trading can take place is
for all possible degrees of each milieu greater than the bene-
fits (in terms of improved allocation) which could accrue.
Second, if one insists that a measure of benefits be obtained,
it is by no means always necessary to set up a fancy and
sophisticated system of charges, licenses, compensation criteria,
etce Oftentimes the introduction of a simple rule or the threat
of such introduction can make it worthwhile for the interested
parties to establish a market where none before existed. Thus
the question one must really ask is whether a given rule or system
causes as perfect a market to be established and maintained as
does some alternative rule or system, including as an element in
one's net benefit or cost calculations the cost of attaining and
maintaining the structure flowing from the rule or system. The
question as to whether benefits can be measured under the highly
restricted (and somewhat inconsistent) conditions assumed by
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UNIVERSITY OF COLORADO

BOULDER, COLORADO 80304

DEPARTMENT OF ECONOMICS December 5 5 19 66

Professor Mason Gaffney, Chairman
Department of Economics
University of Wisconsin
Milwaukee, Wisconsin 53201

Dear Mason:

The University of Colorado and the Environmental Science Services
Administration, Department of Commerce, are planning to hold an inter-
disciplinary Conference on the Social Sciences and the Quality of the
Environment in Boulder, January 31, February 1 and 2, 1967; and I am
writing to invite you to attend the Conference.

This will be a small working conference of 2% days's duration. There
will be eight papers from four or five of the social sciences and two
discussants for each paper. The papers and proceedings will be published
for general distribution. A tentative agenda of the Conference is
enclosed. All of the speakers listed have accepted.

We are fortunate that Professor Paul Davidson of Rutgers University will
present a paper, ''The Valuation of Public Goods." We wish to invite

you to discuss Dr. Davidson's paper and, of course, to participate in
the entire Conference.

We are able to offer an honorarium of $300 plus per diem and travel.

We are looking forward to a very stimulating experience and we feel
that you can contribute substantially to this end. We hope that you
can accept our invitation. 4
/
Slncereiy yours,

/ //Z [y

Morris E. Garnsey
MEG:chs Professor of Economics
enc.
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RUTGERS * THE STATE UNIVERSITY

COLLEGE OF ARTS AND SCIENCES NEW BRUNSWICK, NEW JERSEY 08903

January 6, 1967

Professor Mason Gaffney, Chairman
Department of Economics
University of Wisconsin
Milwaukee, Wisconsin 53201

Dear Professor Gaffney:
Enclosed please find a draft of the paper which | will be

presenting at the Boulder meeting at the end of this month.
Professor Garnsey has indicated that you will be a discussant on

this paper.
0///// Although there may be some minor changes | am sending you
this draft so that you may prepare your discussion from it. |

promise to try not to vary too much from this enclosure.

Looking forward to meeting you and a pleasant discussion,

| remain
Sincerely yours,
V2 ;;) Y,
/4 / S S AAD A~
,_,/” "I.l_../ { /'/ o e
Paul Davidson
Professor of Economics
PD:grd

Enclosure




