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ologies may be necessary in some cases, and should
be encouraged. However, reliance upon such methods
intensifies the need for quality control to ensure that
estimates derived conform as closely as possible to
what would be observed if markets existed.

2. Principles for Valuing Directly Observable Bene-
fits. Ordinarily, goods and services are to be valued at
their market prices. However, in some instances, the
market value of a good or service may not reflect its
true value to society. If a regulatory alternative
involves changes in such a good or service, its mone-
tary value for purposes of benefit-cost analysis should
be derived using an estimate of its true value to
society (often called its “shadow price”). For example,
suppose a . particular air pollutant damages crops.
One of the benefits of controlling that pollutant will
be the value of the crop saved as a result of the
controls. If the price of that crop is held above the
free-market equilibrium price by a government price-
support program it will overstate the value of the
benefit of controlling the pollutant if the crop saved
were valued at the market price established by the
support program. The. social value of the benefit
should be calculated using a shadow price for crops
subject to price supports. The estimated shadow price
should reflect the value to society of marginal uses of
the crop (e.g., the world price if the marginal use is
for exports). If the marginal use is to add to very
large surplus stockpiles, the shadow price would be
the value of the last units released from storage
minus storage cost. Therefore, where stockpiles are
large and growing, the shadow price is likely to be
low and could well be negative.

3. Principles for Valuing Benefits that are Indirectly
Traded in Markets. In some important instances, a
benefit corresponds to a good or service that is
indirectly traded in the marketplace. Important ex-
amples include reductions in the health-and-safety
risks, the use-value of environmental amenities and
scenic vistas, and savings in time. To estimate the
monetary value of such an indirectly traded good, the
willingness-to-pay valuation methodology is still con-
ceptually superior, because the amount that people
are willing to pay for a good or service is the best
measure of its value to them. As noted in Sections 4
and 5 immediately following, alternative methods
may be used where there are practical obstacles to
the accurate application of direct willingness-to-pay
methodologies.

A variety of methods have been developed for
estimating indirect benefits. Generally, these methods
apply statistical techniques to distill from observable
market transactions the portion of willingness-to-pay
that can be attributed to the benefit in question.
Examples include estimates of the value of environ-

mental amenities derived from travel-cost studies,
hedonic price models that measure differences or
changes in the value of land, and statistical studies of
occupational-risk premiums in wage rates.

Contingent-valuation methods have become in-
creasingly popular for estimating indirect benefits,
but they suffer from the fact that survey instruments
have a limited capacity to simulate real-world market
behavior. Benefit estimates derived from contingent-
valuation studies thus have a greater burden of
analytical care to ensure that they represent in an
unbiased manner what actually occurs in the market-
place.

4. Principles and Methods for Valuing Benefits that
are Not Traded Directly or Indirectly in Markets.
Some types of goods, such as the social benefit of
preserving environmental amenities apart from their
use and direct enjoyment by people, are not traded
directly or indirectly in markets. The practical obsta-
cles to accurate measurement are similar to (but
generally more severe than) those arising with re-
spect to indirect benefits, principally because there
are not market transactions to provide data for will-
ingness-to-pay estimates.

Contingent-valuation methods provide the only an-
alytical approaches currently available for estimating
the benefits of such untraded goods. The absence of
observable and replicable behavior with respect to the
benefit in question, combined with the difficulties of
avoiding bias in contingent-valuation studies, argues
for great care and circumspection in the use of such
methods. This means, for example, that estimates of
willingness-to-pay must incorporate the variety of
alternative means individuals have of expressing
value for untraded goods. Moreover, analyses must
faithfully capture individuals’ budget constraints,
which restrict their willingness-to-pay for untraded
as well as traded goods and services. Benefit analyses
derived from contingent valuation and similar meth-
ods thus require considerable analytic rigor in design
and careful execution. Absent such efforts, analyses
based heavily on the benefits of untraded goods and
services ordinarily would fail the test of a satisfactory
RIA.

5. Methods for Valuing Health and Safety Benefits.
For health and safety benefits, a distinction should be
made between risks of nonfatal illness or injury and
fatality risks.

(a) Nonfatal illness and injury. Although the will-
ingness-to-pay approach is conceptually superior, the
current state of empirical research in the area is not
sufficiently advanced to assure that estimates derived
by this method are necessarily superior to direct-cost
valuations of reductions in risks of nonfatal illness or
injury. Any injury-value estimate from a willingness-
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to-pay study is necessarily an average over a specific
combination of injuries of varying severity. If the
average injury severity in such a study is greatly
different from that for the regulatory action under
study, then the study’s estimated injury value may
not be appropriate for evaluating that action. Accord-
ingly, the agency should use whichever approach it
considers most appropriate for the decision at hand.
The primary components of the direct-cost approach
are medical costs and the value of lost production.
Possibly important costs that may be omitted by the
use of the direct-cost approach are the value of pain
and suffering and the value of time lost from leisure
and other activities that are not economically directly
productive.

(b) Fatality. Reductions in fatality risks are best
monetized according to the willingness-to-pay ap-
proach. The value of changes in fatality risk is
sometimes expressed in terms of the “value of life.”
This is something of a misnomer since the value of a
life really refers to the sum of many small reductions
in fatality risk. For example, if the annual risk of
death is reduced by one in a million for each of two
million people, that represents two “statistical lives”
saved per year (two million x one millionth = two). If
the annual risk of death is reduced by one in 10
million for each of 20 million people, that also repre-
sents two statistical lives saved. The conclusion that
the fatality risk reductions in these two cases are
equivalent implies an assumption. The implicit as-
sumption—that equal increments in risk are valued
equally—allows different risk increments to be added
together and compared directly. As a different exam-
ple, suppose there are two alternative reductions in
the annual risk faced by an individual:

A: from .10 x 10°t0.09 x 105 =
B: from 1.00 x 105 t0 .99 x 10° =

01x10°
01 x 10°°

Since in both cases the reduction in annual risk is
the same (.01 x 107%), the value of A and B should be
considered the same.

The assumption that equal increments in fatality
risk are of equal value is a legitimate one, so long as
the level of fatality risk is below 10 annually. There
is evidence that the willingness-to-pay value for
increments in fatality risk does not change signifi-
cantly over a wide range of risk exposure below 10™*
annually.

For levels of annual risk exposure of 10* and above
it cannot be assumed that equal increments of risk
are valued equally. At these higher risk levels, it is
particularly important to distinguish between situa-
tions of voluntary risk assumption and those of invol-
untary risk. Where the high risk is involuntary, it is

appropriate to value reductions in risk from that high
level more highly than equal risk reductions at lower
risk levels. In general, the greater the risk that an
individual bears, the higher will be the value the
individual places on marginal changes in risk. On the
other hand, where a high risk is chosen voluntarily
those assuming the risk tend to be persons who place
a relatively low value on averting safety risks. Empir-
ical studies of risk premiums in high-risk occupations
suggest that reductions in voluntarily assumed high
risks should be valued less than equal risk reductions
at ordinary risk levels. :

Estimates of the value of fatality risks refer only to
changes in an uncertain risk of death. They have no
application to the certain prevention of the death of
an identifiable individual. :

6. Alternative Methodological Frameworks for Esti--.
mating Health and Safety Benefits. Several alterna-
tive ways of incorporating fatality risks into the
framework of benefit-cost analysis may be appropri-
ate. These may involve either explicit or implicit:
valuation of fatality risks. ;

One acceptable explicit valuation approach would -
be for the agency to select a single value for redu
tions in fatality risk at ordinary risk levels (below,
10~* annually) and use this value consistently for
evaluating all its programs that affect ordinary fatal-
ity risks. Another acceptable explicit valuation ap-
proach would be to use a range of values for reduc-
tions in fatality risk and apply sensitivity analysis ag
with other parameters that have alternative plausible
values. The range of alternative values should be a
reasonable one, not one that includes the most ex-
treme upper and lower values of fatality risk reduc-
tion that have been estimated. Extreme values are
more appropriate for instances of extraordinarily hlgb
risks (above 10 annually), with the extreme low
values being appropriate where voluntary assumption
of high risk leads to self-selection and the extreme
high values being appropriate where the high risk 18
involuntarily assumed.

Where the analysis uses a range of alternative
values for reductions in fatality risk, it may be useful
to calculate break-even values, as in other sensitivity
analyses. This requires calculating the borderling
value of reductions in fatality risk at which the n
benefit decision criterion would switch over from
favoring one alternative to favoring another (i.e., the
value of fatality risk at which the net benefits of the
two alternatives are equal). This method will fre-
quently be infeasible because of its computation:
demands or because alternatives are continuous
rather than discrete (e.g., alternative stringencies for
exposure levels), but where appropriate, it is a useful '
supplement to the sensitivity analysis.
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An implicit valuation approach could entail calcula-
ions of the cost per unit of reduction in fatality risk
cost per “statistical life saved”), with costs defined as
osts minus monetized benefits. This' must be used

- with care since there is a serious potential pitfall: It
is not correct to choose between two mutually exclu-
-~ give alternatives by selecting the  alternative with
_lowest cost per statistical life saved. The alternative
- with higher cost per life saved may nonetheless be
the alternative with the higher net benefit to society.

- The way to avoid this pitfall while retaining the
implicit valuation approach is to make all calcula-
tions of cost per life saved in terms of increments
between alternatives. Alternatives should be arrayed
in order of their total reduction in expected fatalities
and the incremental cost per life saved calculated
between each adjacent pair of alternatives. In con-
trast to explicit valuation approaches, this avoids the
necessity of specifying in advance a value for reduc-
tions in fatality risks, However, a range of values will
be implied by the final selection of an alternative.
This range should be consistent with estimated val-
. ues of reductions in fatality risks calculated according
. to the willingness-to-pay methodology.

Another way of expressing reductions in fatality
risks is in terms of life-years saved. For example, if a
regulation protected individuals whose average re-
maining life expectancy was 40 years, then a risk
reduction of one fatality would be expressed as 40
life-years saved. Such a refinement may be desirable
for regulations that disproportionately protect young
people (e.g., motor vehicle safety regulations) or el-
derly people (e.g., regulations controlling carcino-
gens). To derive the value of a life-vear saved from an
estimate of the value of life, first determine the
average remaining life expectancy of the sample pop-
ulation in the study from which the estimate was
drawn. Assuming that the average age of the sample
population is known, the average remaining life ex-
pectancy may be derived from actuarial tables giving
life expectancy in relation to age. Using standard
compound interest tables, the value of a life-year
saved can then be determined as the estimated value
of life annualized over a period equal to the number
of years of remaining average life expectancy.

C. Cost Estimates

1. General Considerations. The opportunity cost of
an alternative is the value of the benefits foregone as
a consequence of that alternative. For example, the
opportunity cost of banning a product (e.g., a drug,
food additive, or hazardous chemical) is the foregone
net benefit of that product. It is measured by changes
in producers’ and consumers’ surpluses. (Producers’
surplus is the difference between the amount a

producer is paid for a unit of a good and the mini-
mum amount the producer would accept to supply
that unit. It is measured by the distance between the
price and the supply curve for that unit. Consumers’
surplus is the difference between what a consumer
pays for a unit of a good and the maximum amount
the consumer would be willing to pay for that unit. It
is measured by the distance between the price and
the demand curve for that unit.) As another example,
even if a resource required by regulation does not
have to be paid for because it is already owned by the
regulated firm, nonetheless, the use of that resource
to meet the regulatory requirement has an opportu-
nity cost equal to the net benefit it would have
provided in the absence of the requirement. Any such
foregone benefits for an alternative should be mone-
tized wherever possible and either added to the costs
or subtracted from the benefits of that alternative.
Any costs that are averted as a result of an alterna-
tive- should be monetized wherever possible and ei-
ther added to the benefits or subtracted from the
costs of that alternative.

All costs calculated should be incremental, that is,
they should represent changes in costs that would
occur if the regulatory alternative is chosen compared
to costs in the base case (ordinarily no regulation or
the existing regulation). Future costs that would be
incurred even if the regulation is not promulgated, as
well as costs that have already been incurred (sunk
costs), are not part of incremental costs. If marginal
cost is not constant for any component of costs,
incremental costs should be calculated as the area
under the marginal cost curve over the relevant
range,

Costs include private-sector compliance costs, gov-
ernment administrative costs, and costs of reallocat-
ing workers displaced as a result of the regulation.
Costs that are not monetary outlays must be included
and should be attributed a monetary value wherever
possible.- Such costs may include the value (opportu-
nity cost) of benefits foregone, losses in consumers’ or
producers’ surpluses, discomfort or inconvenience,
and loss of time. A schedule of monetized costs should
be included that would show the type of cost and
when it would occur; the numbers in this table
should be expressed in constant, undiscounted dol-
lars. Any expected incremental costs that cannot be
monetized should be explained. An important type of
cost that often cannot be quantified is a slowing in
the rate of innovation or of adoption of new technol-
ogy. For example, regulations requiring a costly and
time-consuming approval process for new products or
new facilities may have such costs, as may regula-
tions setting much more stringent standards for new
facilities than existing ones.
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Two accounting cost concepts that should not be
counted as costs in benefit-cost analysis are interest
and depreciation. The time value of money is already
accounted for by the discounting of benefits and costs.
Depreciation is already taken into account by the
time distribution of benefits and costs; the only legiti-
mate use for depreciation calculations in benefit-cost
analysis is to estimate the salvage value of a capital
investment. ’

2. Real Costs versus Transfer Payments. An impor-
tant, but sometimes difficult, problem in cost estima-
tion is to distinguish between real costs and transfer
payments. Transfer payments are not genuine costs
but payments for which no real good or service is
received in return. Several examples of problems that
may arise from the confusion between transfer pay-
ments and real costs (or benefits) may help to iden-
tify situations in which further analysis of the prob-
lem may be warranted. Monopoly profits, insurance
payments, government subsidies and taxes, and dis-
tribution expenses are four potential problem areas.

(a) Monopoly profits. If, for example, sales of a
competitively produced product were restricted by a
government regulation so as to raise prices to con-
sumers, the resulting monopoly profits are not a
benefit of the rule, nor is their payment by consumers
a cost. The real benefit-cost effects of the regulation
would be represented by changes in producers’ and
consumers’ surpluses.

(b) Insurance payments. Potential pitfalls in bene-
fit-cost analysis may also arise in the case of insur-
ance payments, which are transfers. Suppose, for
example, a worker safety regulation, by decreasing
employee injuries, led to reductions in firms’ insur-
ance premium payments. It would be incorrect to
count the amount of the reduction in insurance pre-
miums as a benefit of the rule. The proper measure
of benefits is the value of the reduction in worker
injuries, monetized as described previously, plus any
reduction in real costs of administering insurance
(such as the time of insurance company employees
needed to process claims) due to the reduction in
worker insurance claims. Reductions in insurance
premiums that are matched by reductions in insur-
ance claim payments are changes in transfer pay-
ments, not benefits.

(c) Indirect taxes and subsidies. A third instance
where special treatment may be needed to deal with
transfer payments is the case of indirect taxes (tariffs
or excise taxes) or subsidies on specific goods or
services. Suppose a regulation requires firms to pur-
chase a $10,000 piece of imported equipment, on
which there is a $1,000 customs duty. For purposes of
benefit-cost analysis the cost of the regulation for
each firm ordinarily would be $10,000, not $11,000,

since the $1,000 customs duty is a transfer payment
from the firm to the Treasury, not a real resource
cost. This approach, which implicitly assumes that
the equipment is supplied at constant costs, should
be used except in special circumstances. Where the
taxed equipment is not supplied at constant cost, the
technically correct treatment is to calculate how
many of the units purchased as a result of the
regulation are supplied from increased production
and how many from decreased purchases by other
buyers. The former units would be valued at the price
without the tax and the latter units would be valued
at the price including tax. This calculation is usually
difficult and imprecise because it requires estimates
of supply and demand elasticities, which are often -
difficult to obtain and inexact. Therefore, this treat-
ment should only be used where the benefit-cost
conclusions are likely to be sensitive to the treatment
of the indirect tax. While costs ordinarily should be
adjusted to remove indirect taxes on specific goods or
services as described here, similar treatment is not
warranted for other taxes, such as general sales taxes
applying equally to most goods and services or in-
come taxes.

(d) Distribution expenses. The treatment of distri-
bution expenses is also a source of potential error.
For example, suppose a particular regulation raises
the cost of a product by $100 and that wholesale and
retail distribution expenses are on average 50 percent
of the factory-level cost. It would ordinarily be incor-
rect to add a $50 distribution markup to the $100
cost increase to derive a $150 incremental cost per
product for benefit-cost analysis. Most real resource
costs of distribution do not increase with the price of
the product being distributed. In that case, either
distribution expenses would be unchanged or, if they
increased, the increase would represent distributor
monopoly profits. Since the latter are transfer pay-
ments, not real resource costs, in neither case should
additional distribution expenses be included in the
benefit-cost analysis. However, increased distribution
expenses should be counted as costs to the extent
that they correspond to increased real resource costs
of the distribution sector as a result of the change in
the price or characteristics of the product. ‘

D. Expenditure Rules

Regulations establishing terms or conditions of
Federal grants, contracts, or financial assistance call
for a different form of regulatory analysis than do
other types of regulation. In some instances, a full-
blown benefit-cost analysis may be appropriate to
inform Congress and the President more fully about
the desirability of the program, but this would not
ordinarily be required in a Regulatory Impact Analy-
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is. The primary function of the RIA for this type of
egulation should be to verify that the terms or
:onditions are the minimum necessary to achieve the
surposes for which the funds were appropriated.
['hey should not contain conditions in pursuit of goals
that are not germane to the purpose for which the
funds were authorized and appropriated. Beyond con-
trols to prevent abuse and to- ensure that funds
appropriated to achieve a specific purpose are chan-
neled efficiently toward that end, maximum discre-
tion should be allowed in the use of Federal funds,
particularly when the recipient is a State or local
government.

IV. RATIONALE FOR CHOOSING THE
PROPOSED REGULATORY ACTION

The RIA should include an explanation of the
reasons for choosing the selected regulation. Ordinar-
ily, the regulatory alternative selected should be the
one that achieves the greatest net benefits. If legal
-constraints prevent this choice, they should be identi-
fied and explained, and their net cost should be
estimated.

Where uncertainties are substantial or a large
proportion of benefits cannot be monetized, other
methods of summarizing the benefit-cost analysis
may sometimes be appropriate. When alternative
forms of presentation are used, the objective must
continue to be the maximization of net benefits (ex-
cept where prohibited by law). Alternative criteria
must be used with care because of the potential for
errors or misinterpretation.

Agencies need not calculate the internal rate of
return for a regulation. The internal rate of return is
often difficult to compute and is problematical when
multiple rates exist. It must not be used as a crite-
rion for choosing between mutually exclusive alterna-
tives. As a criterion for choosing between alternatives
that are not mutually exclusive, it has no advantages
over the criterion of maximizing the present value of
net benefits.

Benefit-cost ratios, if used at all, must be used with
care to avoid a common pitfall. It is a mistake to
choose among mutually exclusive alternatives by se-
lecting the alternative with the highest ratio of bene-
fits to costs. An alternative with a lower benefit-cost
ratio than another may have the higher net benefits.
Whether a regulation’s benefits are greater (or less)
than its costs can be determined by whether its
benefit-cost ratio is greater (or less) than one. The
benefit-cost ratio may be used as a very simplified
indicator of the likely sensitivity of the result: If the
benefit-cost ratio is much greater than one, the con-
clusion that the regulation’s benefits exceed its costs

probably is not sensitive to likely alternative param-
eter values. If the ratio is only slightly greater than
one, the conclusion probably is sensitive. The benefit-
cost ratio may sometimes be acceptable as a rough
substitute for genuine sensitivity analysis where it is
not feasible to carry out a full sensitivity analysis
(e.g., if the number of regulatory parameters to be
tested by sensitivity analysis is large). When so used,
the benefit-cost ratio should be recognized as only a
crude approximation to a genuine sensitivity analysis
and the analyst should be aware of its limitations
(e.g., the benefit-cost ratio is sensitive to the arbi-
trary classification of an item as a benefit or an
averted cost).

Where the benefits of proposed regulatory alterna-
tives include reductions in fatality risks, an accept-
able alternative to direct calculation of net benefits is
the indirect approach of calculating incremental costs
per life saved between adjacent alternatives. This is
done by ranking all the alternatives according to the
number of lives they save and then calculating the
change in costs and the change in lives saved be-
tween each alternative and the one with the next
highest number of lives saved. If the alternative
selected is the one whose incremental cost per life
saved is closest to the willingness-to-pay value of life,
this decision criterion is analytically equivalent to
that of maximizing net benefit.

In cases where important benefits cannot be as-
signed monetary values, cost-effectiveness analysis
should be used where possible to evaluate alterna-
tives that generate equivalent nonmonetizable bene-
fits. Costs should be calculated net of monetized
benefits. Between two alternatives with equivalent
nonmonetizable benefits, the alternative with the
lower net costs should be selected. Cost-effectiveness
analysis should also be used to compare regulatory
alternatives in cases where the level of benefits is
specified by statute.

V. STATUTORY AUTHORITY

The RIA should include a statement of determina-
tion and explanation that the proposed regulatory
action is within the agency’s statutory authority.

Further Reading

Edith Stokey and Richard Zeckhauser, A Primer for
Policy Analysis. Chapters 9 and 10 provide a good
introduction to basic concepts.

E. J. Mishan, Economics for Social Decisions: Ele-
ments of Cost-Benefit Analysis. Assumes some knowl-
edge of economics. Chapters 5-8 should be helpful on
the important subjects of producers’ and consumers’
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surpluses (not discussed extensively in this guidance
document).

W. Kip Viscusi, Risk By Choice. Chapter 6 is a good
starting point for the topic of valuing health and
safety benefits. Other more technical sources are
given in the bibliography.

Robert Cameron Mitchell and Richard C. Carson,
Using Surveys to Value Public Goods: The Contingent
Valuation Method. Provides a valuable discussion on

the potential pitfalls associated with the use of con-
tingent-valuation methods.

V. Kerry Smith, Ed., Advances in Applied Micro-
economics: Risk, Uncertainty, and the Valuation of
Benefits and Costs.

Judith D. Bentkover, Vincent T. Covello, and Jeryl
Mumpower, Eds., Benefits Assessment: The State of
the Art.






