High-Risk Economics:
Gambling on Cost-Benefit Analysisfor Arsenic Standards

Dr. Frank Ackermant

The Global Development And Environment Institute at Tufts University filed the following
public comment on the Environmental Protection Agency Report “ National Primary Drinking
Water Regulations; Arsenic and Clarifications to Compliance and New Source Contaminants
Monitoring; Proposed Rule” released on June 22, 2000. Thisreport came as a result of the
findings of the National Research Council, published in an EPA-commissioned study, which
stated that the current permissible levels of arsenic in drinking water were too high. The NRC
said that the known health effects of arsenic justified the adoption of a new standard. EPA’s
proposed new arsenic standard is currently being reviewed before a final rule is proposed. The
regulations are being contested by a number of organizations, including the Natural Resources
Defense Council.

A recent law required EPA to perform a cost-benefit analysis of the proposed new regulation.
The law stated that the agency may (but is not required to) use that analysis as the basis for
setting new standards. Both supporters and opponents view the arsenic study as a test case for
the broader use of cost-benefit analysis in environmental regulation. The following comment
addresses the misuse of cost-benefit analysisin thisand similar cases.

Under the 1996 Safe Drinking Water Act (SDWA) Amendments, EPA was legally required to perform
a codt-benefit andysis of the proposed regulaions for arsenic in drinking water. In view of the quality
of the andlysis that was performed, it is fortunate that EPA is not required to useit in setting its arsenic
gandard. The law says EPA “may” adopt a sandard less stringent than what isfeasble if it finds the
less stringent leve “maximizes the hedlth risk reduction benefits at a cogt that is judtified by the benefits”
(See SDWA 81412(b)(6)(A)). The agency isfreeto say - and should say - that athough there are
enormous health benefits, many of them cannot be quantified with certainty and therefore the cost-
benefit analysis does not provide a basis for weakening the standard below what is economicaly and
technologicdly feesible.

A multitude of problems, primarily in the incomplete and unrdliable estimates of benefits, make the
EPA’ s arsenic cogt-benefit calculations meaningless and mideading. If cost-benefit andysisisto be
used, adifferent gpproach would produce amore direct, less ambiguous estimate of benefits.
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However, cost-benefit andlyssis not required for coherent, rationd regulation. Traditiona regulatory
gpproaches based on the technologicaly feasible levels of hedlth risk minimization—as embodied in the
SDWA for over 25 years—provide a sound guide to decison-making in thiscase. The lowest feasble
leve (3 ppb) can be achieved a moderate cost on an aggregate basis; the principa obstacle isthe
digtribution of the cost burden, particularly itsimpact on smaler communities. This distributiond
problem should not drive the outcome of the regulatory process.

When is Cost-Benefit Analysis Appropriate?

Cost-benefit analysisis an attempt to extend the efficiency of private markets to abroad class of public
decisons. In a private-sector market transaction, the benefits to the buyer are automatically compared
to the costs to the sdller; no sde takes place unless the buyer’ s vauation of the benefitsis at least as
great asthe seller’ svauation of the costs. No dtatistica studies, planning, or regulation are required;
decentrdized trading based on market pricesisdl that isinvolved. In anidedized, perfectly
competitive economy with no environmenta or socid problems, private market transactions would
ensure that every resource is used where it produces the greatest socid benefit, and every worker is
employed in the most valuable, best-paid occupation for which he/she is qudified.

In redity, many public sector decisons involve cogts or benefits that are not normaly valued by the
market. Cogt-benefit analyss attempts to “fill in the blanks’, producing monetary vaues for each of the
costs and benefits of aproject or policy. Then a market-like decision can be made: carry out the
project if the totd benefits are at least as great as the total costs, but not otherwise. An aura of neutra
objectivity surrounds the process: who could object to proceeding if benefits are greater than codts, or
to canceling a project if the codts are greater?

Nonetheless, there are important objections to the process, as areview of the arsenic cost-benefit
andysswill make clear. In generd terms, there are three categories of problems that limit the
goplicability of cost-benefit andyss.

First, some decisions are not gppropriately made on the basis of weighing costs and benefits. Suppose
that studies showed that the benefits exceeded the costs for child labor, or for sdling the nationa parks
to developers, or for sdlling votes on dection day. 1t isnot only that these activities areillegd; if they
were up for debate, few people would propose that cost-benefit andlysis was the right way to make the
decisons about such issues. That is, there are matters of rights and mordity that are not subject to
cost-benefit analysis, nor to market decisons.

The delinegtion of the respective spheres of moraity and of marketsisitsef a contentiousissue. For
example, do people have the right to be free of involuntary, preventable exposure to carcinogens such
asarsenic? Or isthe control of carcinogens a market-like decision, appropriately governed by cost-
benefit andyss?



Second, cost-benefit analys's presumes that it is possible to develop comparable, complete estimates of
both the cogts and the benefits. Y et the Situation is often asymmetrical. The costs of environmental
protection cons<t largely of well-documented, market prices of pollution control hardware,
infrastructure investment, and the like. The benefits frequently include improvements in human hedth
and the naturd environment, which are intringcaly unpriced. Effortsto construct artificial market prices
for hedth and environmenta benefits are not dways successful, as seen in the arsenic andyss.

Particularly problematical are the attempts to deduce a universa monetary vaue for life and death - the
“vaue of adatigtica life’ - and for mgor, chronic illnesses. These outcomes are nothing like marketed
commodities; they do not have meaningful pricesindependent of the context in which they occur. In
practice, the unsuccessful purauit of universal vaues for life and health means that some benefits are
priced by wild guesses and extrapolations that do not withstand scrutiny. Other benefits are Smply
omitted from the analysis, effectively pricing them at zero. The result is that cost estimates are “hard’
numbers and relatively complete, while benefit estimates are soft and quite incomplete. Comparing the
two is, if not apples and oranges, perhaps apples and applesauce.

Since the cogts are more likely to be complete than the benefit estimates, reliance on cost-benefit
andysiswill create abias toward rejection of proposals for environmenta protection. |If complete
benefit calculations were available, who knows how many more proposals would be accepted? The
errors in the process are not randomly distributed, but consstently tilt toward understatement of
benefits, and consequently lend exaggerated support to reduction in regulation.

Third, the comparison of tota costs and totd benefitsimplicitly assumes that there are no problems of
digtribution. The economic theory underlying cost-benefit andysis rlies on the ideathat if the benefits
of aproject exceed the cogts, the winners could potentialy compensate the losers and make everyone
better off. Y et as critics have often pointed out, thisis of little comfort to the losers unless the
compensation actualy occurs. A project that made the rich much richer and the poor a little poorer
might pass the cogt-benefit test - but if the rich then decide not to compensate the poor for their losses,
are we sure that the project is desirable?

The digributiond issue that arisesin the arsenic andys's concerns the unequa burden of costs on the
affected communities. In the smalest rurd systems the annual costs per household are more than 100
times greeter than in the largest metropolitan areas. How much arsenic reduction is affordable? The
answer depends entirely on the digtribution of the costs, as discussed in more detail in the next section.

Costs of Arsenic Reduction

The cogts of reduction from the current standard of 50 ppb to four different levels of arsenic - 20, 10,
5, and 3 ppb - are cdculated in impressive detail. Many different technologies are examined, and cost
estimates are developed for gpplication of each technology to water systems of varying sizes. Thereis
no problem of economic vauation here; water purification technologies are matters of buying, ingaling,
and operating equipment that has well-defined market prices.



In the aggregate the costs are quite modest: the annual cogts of achieving the lowest feasible level are
$643 - $751 million, or roughly $2.35 - $2.75 per capita nationwide. The incremental cost of moving
from the EPA’ s recommended 5 ppb to the lowest feasible level, 3 ppb, are $266 - $311 million, or
about $0.95 - $1.15 per capita.

It is difficult to imagine that costs of this magnitude represent an economic burden. In acountry as
wedlthy asthe U.S,, especidly one with a budget surplus and an active debate about how large the next
tax cuts should be, there is no question about whether the costs of arsenic reduction are affordable. If it
were alineitem in the federd budget, the nationwide cost of achieving the lowest feasible levd of
arsenic would barely be noticed. Much more has often been spent on programs with much less
important benefits.

No new federa expenditure on arsenic reduction, however, is being proposed. (Severd existing
programs aready provide loans and grants to help communities with water treetment upgrades.) The
costs of arsenic reduction appear large enough to worry about only because they are assumed to be the
locd responghility of the affected communities.

Codts are steeply graduated by size of water systems:. the very biggest metropolitan systems affected by
new standards, namely Los Angeles, Phoenix, and Houston, face per capita costs Smilar to or lower
than the national averages cited above. At the other extreme, water systems with 500 or fewer
customers face much higher costs: at 3 ppb there are 460,000 affected households in such systems,
with annua cogts of $280 per household. At 5 ppb there are only 288,000 households facing smilar
costs. (Stricter gandards are more expensive primarily because more systems are affected; the cost
per affected household varies only dightly with the level of the arsenic sandard.)

The smdl sysemsinclude only atiny fraction of the affected population: at 3 ppb, there are more than
11 million affected households in systems of up to one million customers, plus another 7 million people
in the Los Angdles, Phoenix, and Houston water systems. And the potentidly burdensome smdl-
system cods are atiny fraction of the total. At 3 ppb, if the federa government picked up the tab for dl
costsin al systemsin excess of $100 per household, the tota federd expenditure would be a mere $85
million, or 30 cents per capita nationwide.

EPA has determined that the smallest systems do not quite qualify for waivers; a cost of $500 per
household is suggested as a point a which waivers would be consdered. Even in the smdlest systems,
with under 100 customers, the costs only reach $368 per household at 3 ppb. However, detailed
reporting of the costs for small systems creates the impression that arsenic reduction imposes a
ggnificant economic burden - which it does not for metropolitan aress, or for the nation asawhole.

There are severd possible public policy responsesto this set of facts:

A) Perhgps federd funding is needed for dl arsenic reduction, or (for atruly minima expenditure)
just for the excess above a threshold cost per household in small systems.



B) Perhaps the EPA’ s threshold of $500 per household for waiversistoo high, and the very
amallest water systems need waivers from new arsenic regulations.

C) Perhaps the hedth benefits judtify a requirement that forces the smallest water systems to spend
$300 or more per household. Asthe arsenic reduction costs show, there are real diseconomies
in operating such smdl systems, and they could often save money by consolidating with
neighboring systems.

The least sengible response is unfortunately the one that is pursued in the cost-benefit anadyss:

D) Perhaps the well-defined costs of arsenic reduction should be compared to incomplete and
insubgtantia estimates of the vaue of the hedth benefits, to find out how much arsenic reduction
isworth paying for.

Arsenic Reduction Benefits

A lower levd of arsenic in drinking water means that fewer people will die from cancer and other
diseases, and fewer people will suffer through years of painful, incapacitating illnesses. Thisisthe great
benefit of arsenic reduction, the reason why the costs of arsenic control are being incurred. The
bendfits of reduction are inherently non-monetary, involving the length and qudity of human life. Yet the
logic of cogt-benefit andysis requires a number: how much, in dollars, are the hedth benefits worth?

Monetizing human life and hedth is an ethicaly controversd and technically challenging process at best.
Unfortunately, the EPA’ s arsenic cost-benefit andysis does not rise to the challenge. It fdlsfar short of
producing reasonable estimates for policymaking purposes, both in what it includes and in what it
excludes. The problemisnot primarily in the uncertainty regarding the incidence of disease and degth,
asubject which isexamined in great quantitative detail. The greater problem isthat the scientific
uncertainties are compounded by reliance on casualy developed, bardly judtified estimates of the
economic vaue of hedth impacts.

Specificdly, the cogt-benefit andysis rests on implausible economic assumptionsin three aress : the
assgnment of dollar valuesto deaths from bladder and lung cancer, to non-fatal bladder cancers, and
to al other hedlth outcomes. These areas are discussed in the next three sections; the final sections then
draw conclusions about the state of the andlysis and the implications for regulation of arsenic.

Death, Be Not Priced

Life and degth are rarely thought of in monetary terms.  Protecting human lifeisamora and legd
obligation; the pendties for murder are not financia. Y et the financid vaue of desth due to polluted
drinking water isa crucia component of this cost-benefit andyss. In putting a price on human life, it is
difficult to use the technique favored by economigts for vauing externdities, namely asking people about



their “willingnessto pay” (WTP) to avoid damages. “How much would you pay to avoid the degth of
someone you love?’ isameaningless or hodtile question, and would be likely to get meaningless or
hostile answers.

Isitlogicd, in any case, to think that there is a ngle value for ahuman life? Despite the common fact
of findity, it is not the case that dl deeths are equivadent or interchangegble. Death on the job, when a
cod mine collgpses or afishing boat sinks, isjudged differently from deeth caused by skiing or other
risky, voluntary recreation. Our response to a death may depend on the age and health of the person
who dies. And there must be a different meaning to sudden, accidentd deeth during an enjoyable
activity, as opposed to agonizing, dow deterioration surrounded by medica equipment.

The deaths at issue in this case, asin many environmenta regulations, result from involuntary exposure
to a pollutant that cannot be detected without |aboratory equipment. They are likely to be dow, painful
degths, accompanied by substantia dread and physica and emotional suffering on the part of the
afflicted person and their family, and controlled and surrounded by medical bureaucracies. These
factors should raise the va uation: if there is ameaningful monetary price of life and desath, it should be
higher for involuntary and painful deeths. On the other hand, the people affected are often (not dways)
older, which some economists might argue should lower the vauation (an argument that essentialy
holds that old peoples’ lives are less vduable than young peoples’ lives, an gpproach that we and
others would consder moraly repugnant).

The vauation of life used for the arsenic cost-benefit analysisis not based on degths due to pollution of
any sort. Rather, it restslargely on inferences about the wage differentials required to attract workers
torisky jobs. A 1992 review of 26 “mortdity vauation estimates’ (Viscus 1992) produced an average
guess a the vdue of life; updated for inflation, it was used in an extengve codt-benefit analyss of the
Clean Air Act (EPA 1997). The same estimate, further updated for inflation, amounts to $6.1 millionin
1999 dollars, the figure used in the arsenic anayss.

Use of this particular estimate is problematica on severd levels. Of the 26 studies, 21 were labor
market, or wage-risk sudies. Such studieslook at the wages paid for amilar jobs with dightly different
risks of death onthejob. If jobs A and B are comparable in dl other ways, but therisk of deathis1in
1000 greeter for A than for B, then the value of alifeis said to be 1000 times the wage difference
between A and B. Under a series of unredistic economics textbook assumptions, wage-risk estimates
are conceivably applicable to other causes of desth, such as cancer due to arsenic.

A fundamenta problem isthat wage-risk studies extrgpolate from small changes in the probability of
degth to the vadlue of an actual degth. Y et asthe economist Thomas Schelling said,

A difficulty about death, especidly aminor risk of deeth, isthat people have to ded with a
minute probability of an awesome event, and may be poor at finding away - by intellect,
imagination, or andogy - to explore what the saving is worth to them. (Schelling 1993)

Evenif people could rdiably estimate the vdue of samdl risks, there is no firm logicd basisfor



extrapolation from these risks to the value of a death, as E.J. Mishan observed in a classic text on cost-
benefit anadyss

Theimplied assumption of linearity, which hasit that a man who accepts $100,000 for an
assgnment offering him afour to one chance of surviva will agree to go to certain desth for
$500,000, isimplausible to say the least... [1]t would not surprise us to discover that, in
ordinary circumstances, no sum of money is large enough to compensate aman for the loss of
hislife. (Mishan 1988, pp. 335, 337)

Mishan argued that there is no meaning to the vaue of adatigticd life, divorced from the particular
policy that increases or decreasesrisk. In his opinion, cost-benefit analysis should be based on direct
measures of the public’ s willingness to pay for specific projects and policies, not on indirect inferences
about the monetary vaue of life and hedth. This option is discussed further in alater section, below.

Wage-risk andysis relies on more specific assumptions aswell. It makes the unlikely assumption that
workers are perfectly informed about the relative risks of different jobs and choose jobsrationaly on
that bas's, weighing wage gains againgt safety concerns. Wage-risk andyss dso assumesthat the
workers considering dangerous occupations, largely blue-collar men, are typical of the population asa
wholein their vauation of risk and safety. On the contrary, those who enter the most risky occupations
are likely to have a higher than average tolerance of risk - implying that the rest of us might place a
greater vaue than they do on reducing the risk of death.

The use of increasingly dated wage-risk analyses assumes that the vaue of life does not change, except
for keeping up with inflation, over the course of decades. The latest of the 26 individud studies was
published in 1991, and the earliest in 1974; mogt are based on wages and job choicesin the 1970s and
1980s, when economic conditions were digtinctly different and many workers were worried about
losing their jobs. These labor market conditions would tend to depress the premium required for risky
jobs. Thereisno reason to think that the same wage-risk studies would produce the same answers,
amply corrected for inflation, if they were repeated today. Under the current conditions of very low
unemployment, would a much larger wage differentia be required to draw workers into dangerous
jobs? If so, doesthe vaue of aliferise every time the unemployment rate fadls, and vice versa? It
would be more sensible to conclude that wage-risk analysisfail to produce a stable, reasonable
edimate of the value of alife.

In short, the crucid figure of $6.1 million per life is a dated (though inflation-adjusted) estimate of what
was once required to attract workers into dangerous occupations. This number is gpplicable to the
cost-benefit analyss of arsenic regulation only if we assume that the workersin question were perfectly
informed, economicaly rationd, and typica of the whole population, and that nothing has changed in
the last twenty years except inflation, and that desths on the job and cancer deaths caused by arsenic
should be valued identicaly. And, of course, we have to assume thet it is ethically acceptable and
logicaly meaningful to place a Single monetary vaue on human life and death, based on extrgpolation
from responses to small changesin risk.



There are numerous grounds, in other words, for questioning the rdlevance of the $6.1 million estimate
of the vdue of alife. Assuming for the moment that there is a meaningful and moraly acceptable way to
cdculate the value of agatigticd life (and the pain and suffering that accompaniesits end), EPA’s
edimate is a substantia underestimate of the vaue that most people would place on avoiding adow
and painful death of cancer caused by involuntary exposure to arsenic. Thisis particularly so when
involuntary exposure of one' s children to this toxin is consdered.

New Diseases For Old

In addition to deaths, there are important non-fatal health effects of arsenic. Bladder cancer, the best-
documented health effect of arsenic exposure, has amortaity rate of 26%, implying that about three-
fourths of bladder cancer victims will survive. The vauation of serious, non-fatd illnesses such as
bladder cancer is therefore akey part of the cost-benefit analysis.

Unfortunately, economists have not directly addressed the vauation of non-fatal bladder cancer, nor
any other non-fatal cancers. In the absence of any agppropriate sudies, the cost-benefit analys's adopts
an edimate that was developed for avery different disease. The only argument offered for this
procedure isthat it has been used before, and that nothing better was available.

A research team led by Kip Viscud, the same economist who estimated the vaue of alife, published an
edimate of the vaue of a case of chronic bronchitis, based on interviews in ashopping mdl in
Greengboro, North Carolinain 1990 (Viscud et d. 1991). Itisastudy of the willingness to pay (WTP)
to avoid bronchitis, based on indirect inferences about WTP. Such inferences were considered
necessary because the researchers consdered it unlikely that most people could meaningfully answer
the question, “How much would you be willing to pay to avoid a case of bronchitis?” Instead, survey
respondents were asked to weigh smdl increasesin income againgt smdl increasesin therisk of a
serious case of bronchitis, with the symptoms described in detall.

However, it is dill not obvious that people can give meaningful answers to such questions. Outside of
the economics profession, the “contingent vauation” survey technique for vauing nonmonetary hedlth
and environmenta impacts, used by Viscus et d., remains controversd. A Harvard Law Review
editorid on the subject wastitled, “Ask a Silly Question...” (Harvard Law Review 1992)

The posshility that economists may have asked aslly question is suggested by the extraordinarily wide
range of responses thet they receive. As often happensin WTP surveys, Viscus et d. received many
answers which they considered too extreme to be relevant. (No serious consderation is given to the
dternative posshility, that a Sgnificant number of people understand and didike the questions, and
actudly hold extreme views on the answers) The slandard deviation of the individud vauations was
greater than the mean, reflecting arather complete lack of consensus. An average vauation of
bronchitis was, nonetheless, extracted from thisfield of disagreemen.



What we know, therefore, isthat among severd hundred people at amall in Greensboro in 1990, there
was awide range of opinions about the vauation of chronic bronchitis, as inferred from their responses
to smdl trade-offs of income vs. hedth risk. We know nothing about whether Greensboro istypicd of
the nation as awhole in its vauations, whether va uations have changed since 1990 (other than to keep
up with inflation), or whether people in Greensboro or anywhere else consider the symptoms of bladder
cancer to be more or less serious than the very different symptoms of bronchitis.

Use of the 1990 Greensboro bronchitis vauation to represent bladder cancer nationwide in 2000 and
beyond can charitably be described as grasping at straws. It is not remotely closeto the level of
scientific rigor that is seen throughout the natura science, engineering, and public hedlth portions of the
arsenic andyss. No public policy decisions should be based on such flimsy and ingppropriate
vauations.

Out of Price, Out of Mind?

No one has suggested that bladder cancer is the only serious hedlth effect of arsenic. Regulation of
arsenic levelsisimportant because arsenic can cause awide range of cancers and other diseases. Yet
the cost-benefit andysi's comes close to dismissing al effects other than bladder cancer. No other
effectsare valued in detall. Of the other effects, only lung cancer receives any monetary vauation, and
it isexpressed in atentative, “what-if” manner, with upper bounds more than ten times the lower
bounds. (Since lung cancer isdmost dwaysfatd, the vauation is directly derived from the vaue of a
life)

Even worse than the uncertainty surrounding the valuation of lung cancer is the trestment of other hedlth
impacts. They are Smply ignored in the cost-benefit calculations, in effect giving them a vauation of
zero. They are acknowledged in the text only by frequent reminders to the reader that the cost-benefit
andysisisincomplete becauseit falsto vaue dl the known hedth problems that result from arsenic.
Needless to say, such reminders, if taken serioudy, limit the value of the entire cost-benefit exercise.

How gtrong is the evidence for the other hedth effects? Of ten key studies of the effects of arsenic,
nine found evidence of bladder cancer, seven for lung cancer, and five for kidney cancer and liver
cancer (NRC 1999). Thusthe argument for including estimates for kidney and liver cancersis amost
as strong as for lung cancer. Non-cancer hedlth problems associated with arsenic include severd types
of cardiovascular, pulmonary, immunologica, and neurologicd effects. Thereis very little data on the
magnitude of these effects, especidly at low levels of arsenic. However, it seems unlikely that zero is
the correct valuation for kidney cancer, liver cancer, and al the non-cancer hedlth effects.

The cumulative effect of the various hedth problems could be quite sgnificant. Asthe introduction to
the NRC report says, “ Because some studies have shown that excess lung cancer deaths attributed to
arsenic are 2-5 fold greater than the excess bladder cancer deaths, a smilar approach for dl cancers
could eadly result in a combined cancer risk on the order of 1in 100.” (NRC 1999: 8). Thisisfarin
excess of EPA’s standard accepted risk range of 1in10*to 1in 10°. A cost-benefit andysis that



ignores some forms of cancer tendsto hide this cruciad concluson, and thereby downplays the hedlth
risksthat are at stake.

s Therean Alternative?

It is possible, though difficult, to do a better job of cost-benefit andyss, even within the same
methodologica framework. The EPA’s analysis of the costs and benefits of the Clean Air Act (EPA
1997) goes into much greeter detall, identifying severa categories of measurable benefits and applying
severd types of evidence in the attempt to monetize the gains from clean air.

That analys's, however, was a massive undertaking, with substantia time and budget requirements.
Even 50, it falled to resolve the crucid dilemmas about the vauation of life and hedth. At the end of its
review of the estimated vaue of alife, the Clean Air Act andyss observes that there are two mgjor
sources of uncertainty for the monetary benefits. The fird is“uncertainty about the avoided incidence of
hedth and wdfare effects’” deriving from air pollution, and the second is* uncertainty about the
economic vaue of each quantified health and welfare effect.” (EPA 1997) That isto say, firdt, we
don’t know with certainty how many hedlth problems are avoided by clean air; and second, we don't
know how much each avoided hedth problem isworth. The benefit valuations are the products of
these two uncertain numbers, and as aresult have awider range of uncertainty than either number by
itself. (The uncertainties discussed here are relevant because the estimated value of alife in the arsenic
andysis was taken directly from EPA 1997, updated only for inflation.)

One might reasonably object that regulators will rarely get the time and budget required for a study on
the scde of the Clean Air Act andlyss - epecidly since crucid uncertainties still plague even a sudy of
that magnitude. Cogt-benefit analys's done under ordinary budget pressures will inevitably lead to
cutting corners and sometimes using out-of-date or ingppropriate gpproximations, in the style of the
arsenic sudy. But thisis no defense of the methodology; rather, it is areason to reconsder the
commitment to the use of cost-benefit analyss for regulatory purposes.

Imagine that an engineer involved in building pollution controls - items on the cost Sde of the analyss -
reported that he could not find the current prices of several needed pieces of equipment. Instead, he
planned to estimate the price of apump as being equd to the price for which a different style of eectric
motors was sdling ten years ago in one smal city in ancther region (adjusted for ten years of inflation,
of course). Meanwhile, the price of filters was so uncertain that he felt it was more prudent to leave it
out of the budget entirely. Thiswould be ludicroudy unacceptable as an approach to construction
codts, yet it is exactly what has been done in the vauation of the benefits of arsenic reduction.

One of the great strengths of a market economy isthat it provides information about the current prices
of goods and services, in adecentrdized, congtantly updated manner, with amost no information costs.
If you need to know the price of a pump, there is no need to contrive estimates based on ten-year-old
scraps of information about a different kind of equipment; pump manufacturers will be happy to tell you
today’s price. Decisions made on the basis of such prices are typicaly wdl-informed and efficient, as



least as regards the use of resources that have market prices.

Cogt-benefit andlyss holds out the hope of extending that efficiency and precison to decisions that
affect unpriced hedth and environmentad benefits. Its advocates hope that it could Smplify regulatory
debate through the gpplication of a clear, consstent, market-like standard. All that is needed, it
aopears, is an edimate of the market value of health and environmenta impacts. But that information is
not available on a costless, congtantly updated bass. No oneisin the business of telling you the current
vaue of alife, nor even the value of acase of bronchitis or bladder cancer.

Aswe have seen, there are good reasons to doubt the existence of a single value of alife, independent
of the context in which that lifeislost or saved. And there are no good reasons to think that al chronic
diseases are the same, or that bladder cancer is equivaent to bronchitis. Lacking meaningful numbers
for the vaue of life and hedth, there will be a congtant temptation to use inappropriate estimates in
order to speed up and smplify the andytica process.

If cost-benefit andysisisto be used in setting environmental standards, a different approach is needed.
As suggested by E. J. Mishan, adirect, project-gpecific andysis might avoid many of the problems
why not describe the expected hedlth benefits of arsenic reduction and ask a representative sample of
people how much they are willing to pay (or have the federd government pay) for those benefits? Such
asurvey would sill need to be performed and andyzed with care, but it would eliminate the troubling
gep of forcing everyone s answersinto the ill-fitting mold of conagtent vaues for degth and for chronic
disease.

While this methodology would be an improvement, cost-benefit andysisis not an indispensable
ingredient in the process of setting health and environmental standards. Traditiona methods of
regulatory decision-making, based on comparison of estimated levels of risk and technically feasble
levels of control, involve much less uncertainty. Any analyss of proposed regulations requires estimates
of the hedth and environmental impacts that will be avoided, involving some inescagpable scientific
uncertainty. However, cost-benefit analyss dso involves the economic uncertainties and controversies
surrounding monetary vauation of life, hedth, and the environment. Far from introducing quantitetive,
market-like precison and certainty, cost-benefit analysisis often a step backward into more intractable
controversy and confusion.

Conclusions

1. Thelowest feasible level of arsenic — 3 ppb — should be adopted as the standard for drinking water.
That standard will prevent a sgnificant number of painful deaths and disabilities, at an estimated
annua cogt of about $2.50 per capita nationwide. The incrementa cost of moving from EPA’s
recommended 5 ppb standard to the preferable 3 ppb standard is around $1.00 per capita. Itis
ludicrous to suggest that the United States cannot afford such minor expenditures. It ismoraly
offengve to suggest that some of us should suffer involuntary, fatd exposure to a known carcinogen
in order to save pocket change for the rest of us.



2. Theonly potentidly serious problem about the costs of arsenic reduction concerns the impact on
the smallest affected communities. There may be a need for further discussion of cost sharing or
other dternatives for smal water systems, but this discussion should not delay adoption of the 3
ppb standard.

3. The cost-bendfit analyss of arsenic regulaion is fundamentaly incomplete and mideading in its
vauation of benefits. It depends on ethicaly controversd, logicaly flawed, and empiricaly dated
estimates of the value of alife. It adopts ingppropriate and dated estimates for the wrong disease in
its s0le attempt to value nonfatal health impacts. It smply omits many known hedth impacts,
effectivey vauing them at zero. The only solid conclusion that can be drawn from the benefits
andysisistha economists have not come close to placing a meaningful dollar vaue on the benefits
of arsenic reduction.

4. The problems encountered in the valuation of benefits are not unique to arsenic reduction. The
same problems are likely to appear in cost-benefit analyses of any environmenta regulations that
prevent death or disability. Until solutions to these problems are found, cost-benefit analyss should
play little or no role in decison-making about environmentd regulations.
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