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Is There a Role for Benefit-Cost
Analysis in Environmental, Health,
and Safety Regulation?

Kenneth J. Arrow, Maureen L. Cropper, George C. Eads,
Robert W. Hahn, Lester B. Lave, Roger G. Noll, Paul R. Portney,
Milton Russell, Richard Schmalensee, V. Kerry Smith,
Robert N. Stavins

The growing irpact of regulations on the
economy has led both Congress and the
Administration to search far new ways of
reforming the regulatary pracess. Many of
these initiatives call for greater reliance on
the use of economic analysis in the devel-
opment and evaluation of regulations. One
specific approach heing advocated is bene-
fit-cost anatysis, an econamic ool for comnt-
paring the desirable and undesirable im-
pacts of proposed policies.

Far environmental, health, and safety
regulation, benefits are typically defined in
terms of the value of having a cleaner en-
vironment or a safer workplace. Ideally,
casts should be measured in the same terms:
the losses implied by the increased prices
that result fram the costs of meering a reg-
ulatary ahjective. In practice, the casts tend
to be measured on the basis of direct com-
pliance costs, with secandary consideration
given ta indirect casts, such as the value af
time spent waiting in a motor vehicle in-
spection line.

The direct costs of federal environmen-
tal, health, and safery regulation appear to
he on the arder of $200 killion annually, or
ahout the size of all domestic nondefense
discretionary spending ({}. The benefits of
the regulations are less certain, but evi-
dence suggests that same but nor all recent
regulations wauld pass a benefit-cost test
(2. Moreaver, a reallocation of expendi-
tures on environmental, health, and safety
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regulations has the potential to save signif-
ieant rumbers of lives while using fewer
resaurces {3). The estimared cost per statis-
tical life saved has varied across regulatians
by a factar of more than $10 million (4),
ranging from an estimated cast of $200,000
per statistical life saved with che Environ-
mental Prorection Agency's (EPA’s) 1979
trihalomethane drinking warer standard to
mare than $6.3 rrillion with EPA's 1990
hazardous waste listing for wood-presérving
chemicals {3, 5). Thus, 3 reallocation of
priorities among these same regulations
could save many more lives ac the given
cost, ar alternacively, save the same number
of lives at a much lower cost {6).

Mast econamists would argue thar eco-
nomic effieiency, measured as the differ-
ence between benefits and casts, ought to
he one of the fundamental criteria for eval-
uating proposed enviranumental, healch, and
safety regulations. Because society has lim-
ited resources to spend an regulation, hen-

“efit-cost analysis can help illuminare the

trade-offs invalved in making different
kinds of social investments. Ii1 this regard, it
seems almost irresponsible to nat conduct
such analyses, hecause they can inform de-
cisions ahout how scarce resqurces can he
puc to the greatese social good. Benefit-cost
analysis can also help answer the question
of how much regularion is encugh. From an
efficiency standpaine, the answer ta this
question is simple: regulate until the incre-
mental henefits from regulacion are just oft-
set by the incremental costs. In pracriee,
however, the problem is mueh mare diffi-
cult, in large part because of inlerent prab-
lems tn measuring marginal benefits and
costs. In addition, concerns abour fairness
and process may be important noneconom-
ic factars thar merit cansiderarion. Regula-
tory palicies inevitably invalve winners and
lasers, even when aggregate henefits exceed
aggregate costs (7).

Ower the years, policy-makers have sent
mixed signals regarding the use of henefit-
cost analysis in policy evaluation. Congress
has passed several starutes ro protect health,
safety, and the environment thar effecrively
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preclude the consideracion of henefits and
costs in the development of certain regula-
tions, even though ather statutes actually
require the use of benefit-cost analysis (&).
Meanwhile, former presidents Carter, Rea-
gant, and Bush and President Clinton have
all intraduced formal processes far review-
ing economic implications of major envi-
ronmental, health, and safety regulations.
Apparently the Executive Branch, charged
with designing and implementing regula-
tians, has seen a need ta develap a yardstick
against which the efficiency of regulatary
propasals can be assessed. Benefit-cost anal-
ysis has been the yacdstick of choice (9}

We suggest that benefit-cost analysis has
a potenttally tmportant role ta play in help-
ing inform regulatory decision-making, al-
though it should nat he the sole basis for
such decision-making. We offer the follow-
ing eight principles en the appropriate use
of benefit-cast analysis (10).

1} Benefit-cast analysis is wseful for com-
paring the favorable and wnfouorable effects of
palicies. Benefit-cost analysis can help deci-
sion-makers better understand the implica-
tions of decisions by idenrifying and, where
appropriate, quantifying the favorahle and
unfavarahle consequences of a proposed
palicy change, even when information on
benefits and costs, is highly uncertain. In
same cases, however, benefit-cost analysis
cannot be used ta coneclude rhac the eco-
namic benefies of a decision will exceed or
fall short of its costs, because there is simply
tan much uncertainey.

2) Decision-malers should nat be precluded
fram eansidering the economic easts and benefits
of different policies in the develapment of regu-
tadons. Agencies showld be allowed ta use eco-
namic analysis to help set regulatory priovites.
Remaving statutary prahibitions an the hal-
ancing of henefits and costs can help pro-
mote more efficient and effective regulation.
Congress could further promote more effec-
tive use of resources by explicitly asking
agencies ta cansider henefits and costs in
farmulating their repulacory priarities.

3) Benefit-eost analysis showld be required
for all magor regudatory decisions. Although che
precise definition of “major” requires judg-
ment (1}, this general requirsment should
he applied to all govermment agencies. The
scale of a benefit-cast analysis should depend
an hath the stakes involved and the likeli-
hood that the resulting informarion will af-
fect the ulrimate decision. Far example, ban-
efit-cost analyses of policies intended to re-
tard or halt depletion of swatospheric ozone
were worthwhile hecause of the large stakes
involved and the potential for influencing
puhlic palicy.

4} Althaugh agencies shauld be required to
eonduct benefit-cost analyses far majar deci-
stons and to explain why they have selacted
actions for which veliable evidence indicates
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that expected benefits are significandy less
than expected costs, thase agencies should nat
he bound by strict benefic-cast teses. Facrors
other than aggregate economic henefics
and casts, such as equity within and across
generations, may he important in some
decisions.

5) Benefus and costs of proposed policies
should be quantified wherever passible. Bese
estimates should he presented along with «
description of the wncertairuies. [n most in-
stances, it should be passible ta describe the
effects of proposed policy changes in quan-
titative terms; however, not all tmpacts can
be quantified, let alone be given a monetary
value. Therefore, care should be taken to
assure chat quantitative factars do nat dom-
inate important qualitative factors in deci-
sion-making. If an agency wishes ta intre-
duce a “margin of safety” inta a decision, it
should da so explicitly {12).

Whenever possible, values usad to quan-
tify benefits and costs in manetary terms
should be based on trade-offs that individ-
uals would make, either divecely or, as is
often the case, indirectly in lahor, housing,
ar other markets (13}, Berefit-cost analysis
is premised on che notion chat the values to
he assigned to program effects—favarable or
unfaverable—should be thase of che affect-
ed individuals, nat the values held by econ-
amists, moral philasophers, environmeneal-
ists, or ochers.

6} The more external review chat regulacory
analyses recaive, the bettay they are lilely to be.
Historically, the U.S. Office of Manage-
ment and Budgee has played a key role in
reviewing selected major regulations, par-
ticularly thase aimed at protecting the en-
vironment, health, and safety. Peer review
of economic analyses should he used far
regulations wich potentially large economic
impaces (14). Rerrospective assessments of
selected regularary impact analyses shouid
be carried out periadically.

7] A core ser of economic assumpans
showuld be used in ealcwlating benefits and costs.
Key variables include the social discount rate,
the value aof reducing risks of premarure death
and accidents, and the values associated with
ather improvements in health. It is important
to be able to compare results across analy-
ses, and a common ser of econaoric assump-
tions increases the feasibility of such com-
parisans. in addition, a common set of ap-
propriate economic assumptions can m-
prave the quality of individual analyses. A
single agency should establish a set of de-
fault values for typical benefits and costs
and should develop a standard formac for
presenting resules,
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Both economic efficiency and inter-
generational equity require that henefits
and costs experienced in future vears be
given less weight in decision-making chan
those experienced roday. The rare ar
which future benefits and caosts should be
discounted to present values will generally
not equal the rate of rerwrn on private
investment. The discount race should in-
stead he based on how individuals rrade off
current for future conswmption. Given un-
certainties in identifying the correct dis-
count rate, it is appropriate ta use a range
of rates. [deally, the same range of dis-
count rates should be used in all regulatary
analyses.

8) Although benefit-cost analysis should fo-
cus primarily on the overall relation between
henefits and costs, a good analysis will also
identify impovtant distributional consequences.
Available dara often permit reliahle estima-
rion of major policy impacts on important
subgroups of the population (13). On the
other hand, envitonmental, health, and
safety regulations are neither effective nor
efficient roals for achieving redistributional
goals. : '

Conclusion. Benefit-cost analysis can
play an important role in legislative and
regulatary policy debates on protecting
and improving healeh, safery, and the nat-
ural environment. Although formal bene-
fit-cost analysis should naot be viewed as
either necessary or sufficienc for designing
sensible public palicy, it can provide an
exceptionally useful framewark far consis-
tently organizing disparate information,
and in this way, it can greatly improve the
process and, hence, the autcome of policy
analysis. If propetly done, beneafit-cost
analysis can be of great help to agencies
participating in the development of envi-
ranmencal, health, and safery regulations,
and it can likewise be useful in evaluating
agency decision-making and in shaping
sratures.
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