
Is There a Role for Benefit-Cost preclude the consideration of benefits and 
costs in the development of certain regula- 
tions, even though other statutes actually 
require the use of benefit-cost analysis (8). 
ivlean\vhile, former presidents Carter, Kea- 
gan, and Bush anil President Clinton have 
all introduced formal processes for review- 

Analysis in Environmental, Health, 
and Safety Regulation? 

Kenneth J. Arrow, Maureen b. 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 

ing econolnic ilnplicatiolls of ~najor envi- 
ronme~ltal, health, and safety reeulations. , & >  

Apparently the Executive Branch, charged 
with clesig~li~lg and implementing regula- 
tions, has seen a need to develop a yardstick 
against \vhich the efficiency of reg~~latory 
proposals call be assessed. Benefit-cost anal- 
ysis has heen the yardstick of choice (9 ) .  

We suggest that benefit-cost analysis has 
a potentially ilnportant role to play in hely- 
ing inforln regulatory ilecision-making, al- 
though it should not he the sole hasis for 
such decision-making, We offer the follo~v- 

T h e  growing impact of regulations on the 
economy has led both Congress and the 

regulations has the potential to save signif- 
icant numbers of lives n.hile using fewer 
resources (3).  The estilnatecl cost per statis- 
tical life saved has varied across regulations 
by a factor of lnore than $10 nlillion (4), 
ranging fro111 an estimated cost of $?OL?,OO0 
per statistical life saved wit11 the Environ- 
mental Protection Agency's (EPA's) 1979 
trihalo~nethane drinking water standard to 
Inore than $6.3 trillion with EPA's 199C 

Administration to search for new ways of 
reforming the regulatory process, hlany of 
these initiatives call for greater reliance on 
the use of economic analysis in the devel- 

ing eight principles on  the appropriate use 
of benefit-cost ,3nalvsis i 10). 

opnlent and evaluation of regulations. One 
specific approach being advocated is bene- 

, , ,  

1)  Benefit-cost analysis is usefi~l JOT- com- 
paring the favorable and t~nfovorabie effects of 
policies. Benefit-cost analysis can help deci- 
sion-makers better understand the imi~lica- 

fit-cost analysis, an econo~nic tool for com- 
paring the desirable and undesiral3le i n -  

harardo~~s waste listing for \vooJ-preser\-inn a 
chemicals (.3. 5). Thus, a reallocation ot 

tions of decisions by identifying and, \vhere 
appropriate, quantifying the favorable and 
unf;~vorable consequences of a proposed 
policy change, even \vhen information on 
lxnefits and costs, is highly uncertain. In 
soine cases, however, benefit-cost analysis 
cannot he used to conclude that the eco- 

pacts of proposed policies. 
For enviro~lme~ltal,  health, and safety 

regulation, benefits are tyl~ically defined in 
terms of the value of having a cleaner en- 
\~ironment or a safer \vorkplace. Ideally, 
costs sho~~lcl be measured in the same terms: 
the losses imalied by the increased prices 

priorities among these same regulations 
could save nlany lnorc lives at the given 
cost, or alternatively, save the salne number 
of lives at a much laxer cost (6 ) .  

Most econoiuists rvoulil argue that eco- 
that result from the costs of meeting a reg- 
~ ~ l a t o r v  obiective. In nractice, the costs tend 

u 

no~nic  efficiency, measured as the differ- 
ence l.et\veen l3enefits and costs, ought to 

~ lomic  lxnefits of a decision will exceed or 
fall short of its costs, hecause there is simply 

3 ,  

to be ~neasured on the hasis of direct corn- 
i~liance costs, with secondary consideration 

he one of the f~uniiamental criteria for eval- 
~ ~ a t i n g  proposeLl environmental, health, and 
safety regulations. Because society has lim- 
ited resources to s~3enil on  renulation, hen- 

too much uncertainty. 
2) Decision-makers shozild not be breckided 

given to indirect costs, such as the value of 
time spent waiting in a motor vehicle in- 

fiom consitleriqfi the economic costs and benefits 
of different policies in the develofiment of regu- 
lotions. -4ge11cies should he allotued to use eco- 
nonxic ilnaiysis to help set regulatory pliorities. 
Kelnovi~lg statutory prohihitio~ls on the bal- 
ancing of henefits and costs can help pro- 
mote more efficient and effective reeulation. 

efit-cost analysis can help illuminate the 
trade-offs i~lvolved In making different 

spection line. 
The  direct costs of federal enviro~lmen- 

tal, health, and safety regulation appear to 
be on the order of $230 l3illion an~lually, or 
ahout the size of all domestic ~lonilefense 
discretionary spending (1 ). The henefits of 
the regulations are less certain. hut evi- 

b 

kinds of social investments. In this regard, it 
seelns allnost irresponsible to not conduct 
such analyses, lxcause they can inform de- n 

Congress could f ~ ~ r t h e r  promote Illore effec- 
ti1.e use of resources by explicitly asking 

cisions ahout 11o\'i7 scarce resources call he 
put to the greatest social good. Benefit-cost u 

dellce suggests that some but not all recent 
regulations \ ~ o u l d  nass a lxnefit-cost test 

analysis can also help ans\ver the question 
of ho\v m~1c11 reeulation is enoueh. From an 

agencies to ci~llsider benefits and costs in 
formulating their regulatory priorities. 

3)  Benefit-cost analysis should be required 
for all ~ncjor reg~ilntor? decisions. Although the 
precise definition of "major" requires judg- 
ment (1 1 ) ,  this general requirement should 
be applied to all government agencies. The 
scale of a benefit-cost analysis should depend 
on both the stakes involved and the likeli- 

- 
(2 ) .  bloreover, a reallocation of expendi- 
tures on environmental, health, and safety 

eff~ciency standpoint, the answer to this 
question is simple: regulate until the incre- 
mental lienefits from regulation are just off- 
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hood that the resulting inforination mill  af- 
fect the ultimate Jecision. For example, hen- 
efit-cost analyses of policies intended to re- 
tard or halt depletion of stratospheric ozone 
were \vorthrnhile because of the large stakes 
involved and the potential for influencing 
public policy. 
4) .4ltlxot~gh agencies should be required to 

condttct beneflt-cost i l ,~nlys~s for major deci- 
s l o ~ ~ s  mid to explain ulixy the? haze selected 
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that expected benefits are significantl? less 
than expected costs , those agencies shozild not  
be bound by strict benefit-cost tests. Factors 
other than aggregate economic henefits 
and costs, such as equity within and across 
generations, may he important in some 
decisions. 

5) Benefits and costs of proposed policies 
should be quantified u3heret'er possible. Best 
estimates should be presented along with a 
description of the uncertainties. In lnost In- 
stances, it should he possible to describe the 
effects of proposed policy changes in quan- 
titative terms; however, not all impacts can 
he q~~antif ied,  let alone be given a monetary 
value. Therefore, care should he taken to 
assure that quantitative factors do not dom- 
inate important qualitative factors in deci- 
sion-making. If an agency \\~ishes to intro- 
duce a "margin of safety" into a decision, it 
should do so explicitly (12). 

Whenever possihle, values used to quan- 
tify henefits and costs in monetary terms 
should he hased on trade-offs that individ- 
uals would make, either directly or, as is 
often the case, indirectly in labor, housing, 
or other markets (1 3). Benefit-cost analysis 
is prelnised on the notion that the values to 
he assigned to program effects-favorable or 
unfavorable-should he those of the affect- 
ed individuals, not the values held hv econ- 
omists, moral philosophers, environmental- 
ists, or others. 

6)  T h e  more external ret'lezLJ that regulatory 
analyses receive, the better they are likely to be. 
Historically, the U.S. Office of Manage- 
ment and Budget has played a key; role in 
revlewing selected major regulations, par- 
ticularly those aimed at protecting the en- 
vironment, health, and safety. Peer review 
of economic analyses should he used for 
regulations with potentially large economic 
impacts (14). Retrospective assessments of 
selected regulatory impact analyses should 
be carried out periodically. 

7 )  A core set o f  economic asszlmbtions 
should be used in calc~ilating benefits and costs. 
Key t,nr~nbles mclz~de the social discount rate. 
the value of red~icing risks oJ premature death 
and accidents, and the values assoc~ated with 
other improx'ements in health. It is important 
to he ahle to colnpare results across analy- 
ses, and a colnmon set of econolnic assumn- 
tions increases the feasibility of such com- 
parisons. In addition, a colnlnon set of ap- 
propriate economic assumptions can i n -  
prove 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 format for 
presenting results. 

Both econo~nic efficiency anil inter- 
penerational equity require that henefits 
and costs experienced in future years he 
given less weight in decision-making than 
those esperienced today. T h e  rate at 
which future benefits and costs should he 
discounted to present values will generally 
not eq~lal  the rate of return on  private 
investment. The  discount rate should in- 
stead he hased on  how individuals trade off 
current for f~uture consumption. Given un- 
certainties in identifying the correct dis- 
count rate, it is appropriate to use a range 
of rates. Ideally, the same range of dis- 
count rates should he used in all regulatory 
analyses. 

8) Althozigi~ benefit-cost analysis should fo- 
czis primarily o n  the overall relation between 
benefits and costs, a good analysis ~i,ill also 
identify important d~stributional consequences. 
Available data often permit rellahle estima- 
tion of major policy impacts on important 
subgroups of the population (15). O n  the 
other hand, environmental, health, and 
safety regulations are neither effective nor 
efficient tools for achieving redistrihutional 
goals. 

Conclusion. Benefit-cost analysis can 
play an important role in legislative and 
regulatory policy debates 011 protecting 
and improving health, safety, and the nat- 
ural environment. Although for~nal  hene- 
fit-cost analysis shoulil not be viewed as 
either necessary or sufficient for designing 
sensible public policy, it can provlde an 
exceptioilally useful framen~ork for consis- 
tently organizing disparate information, 
and in this way, it can greatly improve the 
process and, hence, the outcome of policy 
analysis. If properly done, benefit-cost 
analysis can he of great help to agencies 
participating in the development of eilri- 
ronmental, health, and safety regulations, 
and it can likewise he useful in evaluating 
agency decision-making and in shapillg 
statutes. 
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