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BY THE COMPTROLLER GENERAL 

Report To The Congress 
OF THE UNITED STATES 

Cost-Benefit Analysis Can Be 
Useful ln Assessing Environmental 
Regulations, Despite Limitations 

Cost-benefit analysis, although tmpreclse, IS a 
useful tool for estrmating the costs and benefits 
of varrous regulatory actions. Its role may be- 
come increasmgly critrcal because complying , 
with federal envtronmental regulations could 
mean billions of dollars In costs and benefits. 

GAO found three specific problems which have 
hampered cost-benefit analysis. These problems 
mvolve major gaps rn underlying screntiftc data 
(such as tying air or water quaky to specific 
health effects), legal restrictlons preventing the 
use of such analyses even when their results 
may be useful, and the Envrronmental Protection 
Agency’s partial lmplementatlon of Executive 
Order 12291. This order requires federal agen- 
cies to prepare cost-benefit analyses for major 
regulations 

GAO makes specific recommendatrons to over- 
come the non-legal problems and enhance the 
usefulness of cost-benefit analyses involvtng 
environmental regulatrons GAO also provides 
suggestions for congressional consideration per- 
tamtng to the legal restrictions. 

GAOIRCED-84-62 
APRIL 6. 1984 





COMPTROLLER GENERAL OF THE UNITED STATES 
WASHINGTON OX. 20648 

B-210402 

To the President of the Senate and the 
Speaker of the House of Representatives 

This report describes the Environmental Protection Agency's 
major efforts to prepare cost-benefit analyses to support 
regulatory decisions, as required under Executive Order 12291. It 
also discusses the Office of Management and Budget's review of 
those analyses and identifies many problems that affect the 
potential usefulness of cost-benefit analysis in assessing 
environmental regulations. 

We made this review because of the large costs and benefits 
associated with federal regulations and the widespread interest 
which has been shown for weighing the costs and benefits of major 
regulations before their promulgation. 

We are sending copies of this report to the Director, Office 
of Management and Budget; the Administrator, Environmental 
Protection Agency; and other interested parties. 

Comptroller General 
of the United States 





COMPTROLLER GENERAL'S COST-BEIiEFIT ANALYSIS CAN BE 
REPORT TO THE CONGRESS USEFUL IN ASSESSING ENVIRONMENTAL 

REGULATIONS, DESPITE LIMITATIONS 

DIGEST --__-- 

Cost-benefit analysis involves weighing the 
costs and benefits of several alternatives to 
a proposed action to determine which alter- 
native yields the greatest net dollar benefit 
(total dollar benefits less total dollar 
costs). In this report, cost-benefit analysis 
is discussed in relation to its ability to 
provide decisionmakers useful information on 
what level of standard and accompanying regu- 
lation should be recommended for protecting 
the environment. (See p. 1.) 

GAO undertook this review to evaluate how use- 
ful cost-benefit analysis has been or can be 
in assessing environmental regulations. GAO 
chose this area because estimates for com- 
piying with federal regulations to clean up or 
protect the environment during the lo-year 
period 1979-88 now exceed $500 billion. 
Benefits from such regulations during this 
period could also total many billions of 
dollars. GAO focused its review on the Envi- 
ronmental Protection Agency (EPA) because it 
is responsible for many significant 
environmental regulations. (See pp. 2 to 4.) 

GAO'S review addressed the adequacy of the 
available data used in EPA's cost-benefit 
analyses, legal restrictions on the use of 
such analyses, and EPA's implementation of 
Executive order 12291, which requires federal 
agencies to prepare cost-benefit analyses for 
the Office of Management and Budget (OMB) to 
review before promulgating major new 
regulations, reviewing major existing 
regulations, and developing legislative 
proposals concerning major regulations. (See 
pp. 3 to 6.) 

MAJOR GAPS PREVENT COST-BENEFIT 
ANALYSIS FROM PROVIDING EXACT ANSWERS 

GAO found large gaps in the underlying 
scientific information EPA uses to estimate 
environmental benefits. For example, one EPA 
analysis pointed out that a major weakness in 
an analysis of water pollution controls is 
knowing how much cleaner the water will be 
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from lower discharges of pollution. It may 
take some time before EPA can make significant 
headway to close these data gaps. (See pp. 7 
and 8 and p. 12.) 

EPA has also had 
B 

roblems 
values on physica 

in placing dollar 
measures of health and 

other environmental improvements because 
determining how much people are willing to pay 
for those improvements is difficult. ( See 
pp. 9 and lo.) 

Although major gaps in underlying scientific 
data make it difficult to attribute dollar 
values to environmental costs and benefits, 
cost-benefit analysis can St:11 provide useful 
information to regulatory decisionmakers if it 
presents a range of dollar values reflecting 
the uncertainty in the estimates. In this 
way, the analysis will show how the ranking of 
alternatives depends on what particular 
estimates a decisionmaker chooses to select 
from a range of possible values. Also, the 
analysis should make use of special techniques 
for analyzing uncertainty to determine the 
likely distribution of results within that 
range. (See pp. 7 and 11 and 12.) 

CERTAIN LAWS PROHIBIT OR LIMIT THE USE OF 
COST-BENEFIT ANALYSIS RESULTS 

Some environmental laws passed in the early 
1970's placed more emphasis on the level of 
cleanup to be achieved than on the costs in- 
volved in -caching those levels. Such laws 
prohibit or limit the use of cost-benefit 
analysis in setting standards and the accom- 
panying regulations. Consequently, the re- 
sults of a cost-benefit analysis prepared 
under Executive Order 12291 cannot always be 
used in the decision-making process. The 
Clean Water Act limits the kinds of regulatory 
alternatives that can be considered, since the 
act requires each regulated industry to in- 
dividually comply with an effluent limitation 
that can be achieved by installing the best 
available technology. Consequently, a more 
flexible regulatory approach, which would take 
advantage of the fact that one industry may be 
able tc control water pollution at only a 
fractic of the cost charged by another indus- 
try, cc>ld not be adopted although such an 
approach might achieve the same overall level 
of pollution control at a lower cost. (See 
PP. 15 to 17.) 
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A further difficulty resulting from legal 
restrictions is that useful data may be 
obtained but then not used. For example, the 
Clean Air Act states that primary air quality 
standards are to protect public health, and 
costs cannot be considered in setting the 
standards. Nevertheless, EPA prepared a 
cost-benefit analysis on an air quality 
standard to comply with Executive Order 
12291. Because of the legal restriction, the 
analysis is not being used in the standard- 
setting process, although it cost over $2 
million to prepare. (See PP. 15 and 16 and 
PP. 18 to 20.) 

Although certain laws prohibit or limit cost- 
benefit analysis results from being used in 
environmental rulemaking, the analysis could 
still provide useful information to the 
Congress during its oversight responsibili- 
ties. At present, these analyses are not 
transmitted to the Congress. (See p. 20.) 

EPA'S IMPLEMENTATION OF EXECUTIVE 
ORDER 12291 CAN BE IMPROVED - 

Executive Order 12291 generally requires EPA 
and other federal agencies to provide a de- 
tailed cost-benefit analysis for any "major" 
regulation, with major being defined, among 
other things, as any regulation likely to have 
an annual effect on the economy of $100 mil- 
lion or more. The order, however, allows for 
a great deal of flexibility in establishing 
the estimated costs of proposed regulation. 
In GAO's view, EPA has not always considered 
all important compliance costs to determine if 
a proposed rule is major. For example, EPA 
considers expenditures which would be required 
from existing sources of pollution to comply 
with the regulations but frequently does not 
consider planned expenditures from new sources 
of pollution necessary for compliance. Be- 
cause of this omission, total compliance costs 
have been understated, and some regulations 
which could have been major were designated as 
minor. (See pp. 3 and 4 and pp. 23 and 24.) 

Furthermore, EPA has at times also selected 
regulatory alternatives that are expected to 
cost less than the $lOO-million cutoff 
established by the executive order without 
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analyzing alternatives costing more than $100 
million which could yield higner net 
benefits. For example, this situation oc- 
curred in setting the leather tanning and 
finishing industry's effluent limitation 
guidelines. GAO believes that EPA needs to 
prominently document in the puolic record wny 
it chose a particular alternative to cost out 
in determining whether a proposed regulation 
was major or minor. With that information, 
OMB, under its review authority, can better 
determine whether EPA is not doing cost- 
benefit analysis which should be performed and 
which could result in regulations yielding 
higher net benefits. (See pp. 24 and 25.) 

The executive order also requires that the 
most promising alternatives be considered in a 
cost-benefit analysis. In each of the two 
water pollution control analyses GAO reviewed, 
EPA estimated dollar costs and benefits for 
only one regulatory alternative to the exist- 
ing regulation. EPA attributes this defi- 
ciency to a court-ordered deadline which did 
not allow EPA the time to consider other 
alternatives. However, in GAO's opinion, EPA 
could have analyzed additional alternatives in 
a short period of time with little added 
expense,.as the cost and benefit models were 
already developed. In its air quality anal- 
ysis for particulate matter, EPA reviewed a 
range of alternatives. However, after com- 
pleting the analysis, EPA found that the most 
stringent alternative considered, in terms of 
pollution contr 1, showed the greatest net 
benefits. This raises the question as to 
whether net benr;its would have continued to 
increase had addrtional, more stringent alter- 
natives been considered beyond that extreme 
end of the range. EPA needs to identify the 
regulatory alternative where net benefits peak 
in order to determine which regulatory action 
maximizes net benefits. (See pp. 25 to 27.) 

GAO also found that EPA's cost-benefit anal- 
yses generally highlighted only single-dollar 
estimates in executive summary form, while 
ranges of estimates for the cost and benefit 
categories were available in other parts of 
the analysis or 13 other documents. Such 
presentation makes it difficult for decision- 
makers to appreciate the range and signif- 
icance of uncertainty unless they have time to 
sift through numerous documents. In addition, 
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EPA covered mayor cost and benefit categories, 
such as compliance costs for new pollution 
sources or monitoring and enforcement costs, 
in some of its analyses bdt not in others. 
(See pp- 27 to 29.) 

Despite these problems, OMB has generally 
accepted EPA's analyses. When GAO brought 
these problems to OMB's attention, the OMB 
reviewing officials said they were aware of 
most of the problems and agreed that they 
needed to be corrected. However, those 
reviewing officials also said that EPA's 
cost-benefit analyses cannot be expected to be 
too exact because of the roughness of the data 
bases and estimating procedures. (See p. 29.) 

EPA'S future cost-benefit analyses can be 
improved as EPA has recently adopted guide- 
lines for performing the analyses. Following 
these guidelines will result in more credible 
cost-benefit analyses. (See p. 30.) 

RECOMMENDATIONS TO THE ADMINISTRATOR, EPA 

GAO recommends that the Administrator, 
Environmental Protection Agency, 

--direct the program offices performing cost- 
benefit analysis to use special techniques 
for analyzing uncertainty so that the most 
likely estimates of key regulatory effects 
can be isolated (see p. 13); 

--highlight in its budget submissions to the 
Congress a discussion of the priorities it 
has assigned to address the most critical 
data gaps affecting tne precision of cost- 
benefit analysis and the measures planned to 
narrow those gaps (see p. 14); and 

--transmit to the Congress, in executive 
summary form, those cost-benefit analyses 
that cannot be used in environmental rule- 
making because of legal restrictions. 
(See p. 21.) 

Furthermore, GAO recommends certain additional 
actions that the Administrator snould take to 
improve the cost-benefit analysis process. 
(See pp. 31 and 32.) 

MATTERS FOR CONGRESSIONAL CONSIDERATION 

Some laws, sucn as the Clean Air and Clean 
Water Acts, prohibit or limit cost-benefit 
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analysis results from being used in ec- -Iron- 
mental rulemaking. The Congress may ,,-sh to 
reexamine the need for such restrictions in 
light of subsequent improvements in environ- 
mental protection and consider easing or 
eliminating such restrictions on a case-by- 
case basis. In GAO's opinion, cost-benefit 
analysis even with its limitations can provide 
decisionmakers useful information in assessing 
alternative environmental regulations. (See 
P* 22.) 

AGENCY COMMENTS 

EPA agreed, in general, that cost-benefit 
analysis is useful in considering options for 
setting standards despite some inherent 
limitations. EPA stated that the report 
accurately assesses the limitations and use- 
fulness of cost-benefit analysis at EPA and 
that the recommendations to the Administrator 
correspond directly to the Agency's overall 
philosophy. EPA believed, however, that the 
report emphasizes cost-benefit analysis to the 
exclusion of other considerations, such as 
environmental impact statements, which are 
also necessary to make adequate regulatory 
judgments. While GAO agrees that other con- 
siderations are certainly useful, the focus of 
this review was only on cost-benefit analysis. 

OMB stated that the report provides useful 
insight into how cost-benefit assessments can 
be improved and how they can be used to 
improve regulatory decisions. OMB believed 
the quality and scope of the analyses are 
often affected by pragmatic concerns, such as 
limited resources, court-imposed deadlines, 
and statutory constraints. GAO agrees, 
although it believes that, in general, the 
problems discussed in chapter 4 of this report 
can nevertheless be corrected. 

EPA's and OMB's detailed comments to a draft 
of this report are included in appendixes III 
and IV, together with GAO'S evaluation. Where 
appropriate, this report has been revised to 
reflect GAO's agreement with EPA's and OMB'S 
suggested changes. (see pp. 6, 14, 32 and 33, 
and apps. III and IV.) 
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GLOSSARY 

Atmosphere (outside of buildings) 
accessible to the public. 

Ambient air 

Compliance costs 

Cost-benefit analysis 

Industry expenses to meet environ- 
mental regulations or standards. 

A procedure requiring (1) identifi- 
cation of all costs and benefits of 
a proposed action and its alterna- 
tives, (2) translation of those 
costs and benefits into a common 
measure (such as dollars), (3) 
discounting of future costs and 
benefits into the terms of a given 
year, and (4) ranking alternatives 
according to net dollar benefits 
(total dollar benefits less total 
dollar costs). 

Cost-effectiveness analysis A procedure requiring identification 
of costs and benefits of a proposed 
action and its alternatives, but not 
requiring translation of benefits 
into dollars. It allows one to 
identify (1) the least costly means 
to accomplish a specific objective 
and (2) the set of dominant (least 
costly relative to other) alterna- 
tives. 

Discounted value 

Effluent limitations 

Epidemiological studies 

Linear-dose response 

Particulate matter 

A percentage reduction in future 
cost or benefit estimates to reflect 
a present value. 

Restrictions established on the 
quantity, rate, and concentrations 
of pollution discharged from point 
sources, such as factories, into 
waterways. 

Medical research which studies the 
natural or accidental incidence of 
diseases among groups of people. 

A technical term which indicates 
that the risk from pollution 
increases in exact proportion to the 
increase in the dose of pollution. 

Any solid or liquid particles 
dispersed in the atmosphere, such as 
dust, pollen, ash, soot, metals, and 
various chemicals. 



Threshold 

Uncertainty 

A level below which no damaging 
effect of a risk occurs. 

The absence of information; that 
which is unknown. 



CHAPTER 1 

INTRODUCTION 

Cost-benefit analysis is a rigorous, quantitative, and data- 
intensive procedure which involves weighing the costs and benefits 
of various alternatives to a proposed action. In principle, for 
each alternative considered, cost-benefit analysis aims to esti- 
mate net dollar benefits (total dollar benefits less total dollar 
costs) of that action. Then, the net benefits of the various 
alternatives can be compared to identify the alternative which 
yields the greatest net benefit. 

Cost-benefit analysis can assist decisionmakers in making 
choices among competing life-saving or safety-related 
expenditures. For example, cost-benefit analysis can help to 
identify which regulatory alternative provides the most health 
benefits for a given dollar expenditure. In addition, cost- 
benefit analysis can show decisionmakers how costs and benefits 
are distributed to different populations. With this information, 
decisionmakers can then decide whether, on equity grounds, the 
cost to one population is worth the benefits to another 
population. 

In this report, cost-benefit analysis is discussed in rela- 
tion to its ability to provide decisionmakers useful information 
on what level of standard and accompanying regulation should be 
recommended for protecting the environment. For example, in set- 
ting a regulation to improve air quality, cost-benefit analysis 
can be useful in providing estimated costs (such as the expense of 
pollution control equipment) and estimated benefits (such as bet- 
ter health and improved visibility) for various regulatory 
levels. With this information, a decisionmaker would be able to 
consider the trade-offs between the costs and benefits. A less 
stringent regulation, corresponding to poorer air quality, may 
yield lower costs and lower benefits. Conversely, a more strin- 
gent regulation, corresponding to better air quality, may yiela 
higher benefits at higher costs. Thus, cost-benefit analysis can 
indicate potentially which regulatory level yields the highest net 
benefit. 

Unfortunately, the term "cost-benefit analysis" can suggest a 
degree of analytical precision that is not attainable. Particu- 
larly in the environmental area, major gaps in underlying scien- 
tific data make it difficult to estimate environmental costs and 
benefits. This problem is further complicated since precise 
dollar values for those costs and benefits are not readily 
available. 

Despite such uncertainty, cost-benefit analysis can still 
prove useful to regulatory decisionmakers. Rather than providing 
single dollar values for various costs and benefits, which would 
give the impression that those values are precise, the analysis 
can present a range of dollar values. Then, for each alternative 
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considered, a range of net benefits can be presented. This range 
reflects the fact that data gaps make single dollar values 
meaningless. In this way, cost-benefit analysis may not point 
clearly to the most efficient alternative, but it will show how 
the ranking of alternatives depends on what particular estimates a 
decisionmaker chooses from a range of possible estimated values of 
costs and benefits. In so doing, 
solely on intuitive judgment. 

it reduces the need to rely 

Although less data-intensive frameworks such as "cost- 
effectiveness analysis," which does not entail placing dollar 
values on benefits, are available for assessing environmental 
regulations, 
tific data. 

these frameworks are also plagued by gaps in scien- 
For example, the lack of data on air pollution's 

effect on human health is a fundamental problem in developing air 
quality regulations which have some scientific basis. 

Quite clearly, 
and analyzing better 

added costs and benefits occur when collecting 
information on the various effects of envi- 

ronmental regulation. A good cost-benefit analysis will probably 
cost more to perform than other less data-intensive efforts. 
However, cost-benefit analysis offers in principle a more accurate 
analytical framework for identifying the more efficient regulatory 
strategies. Whether to proceed from a simpler, less costly analy- 
tical framework, such as cost-effective analysis in which dollar 
values are not computed for benefits, to a more expensive cost- 
benefit analysis is a difficult decision. Given this trade-off 
between cost and accuracy, some economists have suggested that 
cost-benefit analysis be done only when the expected payoff is 
very high. For example, cost-benefit analysis should be done if 
the analysis is likely to reveal an alternative which is far less 
costly and/or yields far greater improvements in health benefits. 

In this report, we focus on the use of cost-benefit analysis 
in evaluating different levels of environmental protection, as in 
different air quality standards. We do not focus on efforts to 
meet a given level of environmental protection at the least cost, 
which is a form of cost-effectiveness analysis. 

COST-BENEFIT ANALYSIS FOR ASSESSING 
ENVIRONMENTAL REGULATIONS 

For many years, federal agencies have been promulgating regu- 
lations to protect and enhance the environment. The Council on 
Environmental Quality's 11th annual report, dated December 1980,l 
estimates that it will cost the nation nearly $520 billion to 
comply with federal environmental regulations during the lo-year 
period 1979-88. By the same token, VIefits in the form of better 
health and improved en- -onmental qL -ty from such regulations 
will also likely amoun. 10 billions dollars. 

'That report represents the most recent cost data available from 
the Council on Environmental Quality's annual reports. 
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On February 17, 1981, President Reagan issued Executive Order 
12291, requiring that federal agencies prepare cost-benefit 
analyses before promulgating major new regulations, reviewing 
major existing regulations, and developing legislative proposals 
concerning major regulations. This action was taken to help 
determine whether the costs to comply with federal regulations 
were in proportion to the benefits rece3ved. By requiring that 
cost-benefit analysis be prepared only for major regulations, the 
executive order is consistent with the philosophy that such 
analysis be done only when the expected payoff is very high. 

COST-BENEFIT ANALYSIS REQUIREMENTS 
OF EXECUTIVE ORDER i2291 

Executive Order 12291 generally covers all federal agencies 
in the executive branch. The order requires that each agency pre- 
pare f in connection with every major rule (see below), a 
Regulatory Impact Analysis (RIA)z for Office of Management and 
Budget (OMB) review which contains the following information: 

--A description of the potential benefits of the rule, inclu- 
ding any beneficial effects that cannot be quantified in 
monetary terms, and the identification of those likely to 
receive the benefits. 

--A description of the potential costs of the rule, inclu- 
ding any adverse effects that cannot be quantified in 
monetary terms, 
bear the costs. 

and the identification of those likely to 

--A determination of the potential net benefits of the rule, 
including an evaluation of effects that cannot be quanti- 
fied in monetary terms. 

--A description of alternative approaches that could 
substantially achieve the same regulatory goal at lower 
costs, together with an analysis of potential benefits 
and costs and a brief explanation of the legal reasons 
why such alternatives, if proposed, could not be adopted. 

The executive order defines a major rule as any regulation 
that is likely to result in 

--an annual effect of SlOO million or more on the economy; 

--a major increase in costs or prices for consumers, indivi- 
dual industries, federal, state, or local government 
agencies, or geographic regions; or 

2In this report, 
the term 

KIA, as described in Executive Order 12291, and 
"cost-benefit analysis" are used interchangeably. 
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--significant adverse effects on competition, employment, 
investment, productivity, innovation, or the ability of 
U.S.-based enterprises to compete with foreign-based 
enterprises in domestic or export markets. 

The executive order recognizes that some legislative statutes 
could prohibit or limit the use of cost-benefit analysis for 
assessing federal regulations. Nevertheless, the executive order 
requires that a cost-benefit analysis be prepared even if it can- 
not be used, and that such information be made available to the 
public. In that wayI the public at least has a better understand- 
ing of how or why particular regulatory decisions should be made. 

OBJECTIVE, SCOPE, AND METHODOLOGY 

Our overall objective in this review was to evaluate how use- 
ful cost-benefit analysis has been or can be in assessing viron- 
mental regulations. Our primary focus was on the Environ ltal 
Protection Agency (EPA) because it is responsible for man- signif- 
icant environmental regulations. We reviewed the environmental 
area because of the billions of dollars that are being spent to 
regulate that area and because of the high degree of difficulty in 
measuring environmental costs and benefits. We addressed three 
factors which we believe have an important bearing on the useful- 
ness of cost-benefit calculations. These three factors involve 
the adequacy of the data used to determine the state of the art of 
cost-benefit analysis as applied to environmental problems, 
statutes which prohibit or limit the use of cost-benefit analysis 
results in environmental rulemaking, and problems that EPA has 
encountered in implementing Executive Order 12291. 

To assess the state of the art of cost-benefit analysis as 
applied o environmental problems, we gathered information from 
the pub1 ;hed Regulatory Agenda relevant to cost-benefit analyses 
EPA did or planned to do to comply with the executive order. (A 
cost-benefit analysis which comes closest to providing precise and 
unbiased estimates of costs and benefits would, in our opinion, be 
labeled state of the art.) We performed a detailed review of 
three EPA analyses which EPA and/or OMB identified as state of the 
art. These analyses were of the effluent limitation guidelines 
for the iron and steel industry, and the organic chemicals, 
plastics, and synthetic fibers industry, and the ambient air 
quality standard for particulate matter. EPA and OMB indicated 
that other EPA analyses included only a very rudimentary calcula- 
tion of benefits, and we therefore did not include them in this 
review. 

Our detailed review was done to evaluate how well EPA's cost- 
benefit analyses were able to provide precise and unbiased 
estimates. We considered the following criteria, which were used 
as general guides: 

--Are the data reliable enough to identify a most likely 
single (or point) estimate of a particular benefit or cost 
component? 
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--Are the data reliable enough to construct confidence inter- 
vals bounding the true value of a particular benefit or 
cost estimate? For example, a 95-percent confidence inter- 
val means that a certain dollar range would include the 
true (but unknown) value 95 percent of the time. 

--Are the procedures for collecting data and for making esti- 
mates of benefits and costs replicable? Simply put, would 
different researchers using the same information arrive at 
the same conclusions? Tied to this is the question of 
verification. If it is impossible to verify an estimate, 
it is less likely that independent researchers would arrive 
at a common conclusion. 

--Do the methods or tools for analyzing data provide unbiased 
estimates of benefits and costs? For example, are these 
methods likely to overstate or understate health benefits 
from regulation? 

To check the validity of our detailed review findings, we 
surveyed literature on cost-benefit analysis of environmental 
problems. (See app. I.) Additionally, we sought input from EPA 
officials, various environmental interest groups, and industrial 
trade associations to determine their perceptions about state-of- 
the-art issues. Finally, we augmented our work at EPA by inter- 
viewing key personnel familiar with cost-benefit analysis applica- 
tions germane to health and safety regulations at the Occupational 
Safety and Health Administration (OSHA), the Food and Drug 
Administration (FDA), and the Consumer Product Safety Commission 
(CPSC). (See app. II for the contacts made during the review.) 

To assess the effects of environmental statutes which re- 
strict the use of cost-benefit analysis results in rulemaking, we 
interviewed officials at EPA, OMB, OSHA, the Natural Resources 
Defense Council (NRDC), and the Business Roundtable. We also 
reviewed various environmental statutes, legislative histories, 
and related court cases that discuss the acceptability of cost- 
benefit analysis results for setting environmental regulations. 

To assess the problems EPA encountered in its implementation 
of Executive Order 12291, we examined the three EPA cost-benefit 
analyses previously mentioned. We focused on correctible rather 
than state-of-the-art problems. We evaluated these analyses in 
light of the executive order and OMB guidance, employing the 
following criteria: 

--Does the cost-benefit analysis consider the most promising 
alternatives and include an explanation of the rationale 
for choosing the selected alternative? Our review focused 
on identifying major omissions, such as computing net 
benefits for only one level of regulation or not consider- 
ing all significant alternatives. 



--Are all costs and benefits estimated or discussed? Again, 
we focused on finding serious omissions, such as not con- 
sidering costs to implement or enforce proposed , 
regulations. 

--Are estimates of monetized costs and benefits, and net 
benefits, provided? If so, are they discounted to show a 
present value for future costs and benefits? 

--Does the cost-benefit analysis address important aspects of 
uncertainty in the estimates? Our review focused on iden- 
tifying instances where only single point estimates were 
presented with no accompanying discussion of uncertainty. 

Another important aspect in assessing EPA's implementation of 
the executive order deals with how EPA computes the cost of its 
major and minor rules. (As discussed earlier in this chapter, 
only major rules are subject to the cost-benefit analysis 
requirement.) To address this issue, we reviewed the cost calcu- 
lations that EPA made for its effluent limitation guidelines by 
examining Federal Register notices which were available on 18 of 
21 proposed or final guidelines. We reviewed the effluent guide- 
lines area because it is a program area for which EPA has per- 
formed cost-benefit analyses for major rules and has also desig- 
nated a number of minor rules. 

We conducted our review between October 1982 and May 1983 in 
accordance with generally accepted government auditing standards. 

HANDLING AGENCY COMMENTS 

On October 20, 1983, EPA commented on a draft of this 
report. In general, EPA agreed with our findings and recommen- 
dations, and stated that the report provides very accurate assess- 
ments of the limitations and usefulness of cost-benefit analysis 
at EPA. 

On December 16, 1983, OMB also commented on a draft of this 
report. OMB stated that the report provides useful insight into 
how cost-benefit assessments can be improved and how they can be 
used to improve regulatory decisions. 

EPA's and OMB's overall comments are included in this report, 
together with our evaluation of them. (See apps. III and IV.) In 
addition, we revised this report as appropriate to reflect some of 
EPA's and OMB's suggested changes, and responded to their com- 
ments, as appropriate, at the end of each respective chapter. 



CHAPTER 2 

DATA GAPS PREVENT COST-BENEFIT ANALYSIS 

FROM PROVIDING EXACT ANSWERS 

Although gaps in scientific data prevent cost-benefit analy- 
sis from providing exact answers, such analysis can nevertheless 
be useful in making the most out of limited information. 
Sometimes, cost-benefit analysis can present a range of plausible 
dollar estimates reflecting the uncertainty about particular costs 
and benefits. It can also show how different cost or benefit 
estimates in that range were derived and what regulatory action, 
if any, would maximize expected net benefits. Sometimes, cost- 
benefit analysis can reduce the range of uncertainty or identify 
those estimates within that range which are most likely to be 
accurate. In this way, cost-benefit analysis can reduce although 
not eliminate the guesswork in environmental rulemaking, while at 
the same time identify those areas where research is most needed. 

EPA's cost-benefit analyses cannot provide exact answers to 
regulating complex environmental problems largely because of gaps 
in underlying scientific data rather than because of analytical 
weaknesses that EPA can readily correct. This data gap is 
troublesome in estimating physical measures of the benefits of 
environmental regulation, such as improvements in water quality or 
better visibility. Problems also arise in calculating dollar 
values for those improvements. Similar but less serious problems 
arise in estimating the costs of complying with environmental 
regulations. These data weaknesses are not unique to EPA, as they 
also affect other federal agencies dealing with health and envi- 
ronmental regulations. 

Recognizing that cost-benefit analysis does not provide exact 
answers to environmental problems is not new. In 1978, we 
reported that estimating environmental benefits was difficult 
because of deficient information. 1 And other research (see app. 
I) underscores the need for better physical and natural science 
data for cost-benefit analysis to be more useful in addressing 
environmental problems in such areas as air, water, and hazardous 
waste. 

COST-BENEFIT ANALYSES REVEAL LARGE GAPS 
IN UNDERLYING SCIENTIFIC INFORMATION NEEDED 
TO ESTIMATE BENEFITS 

A list of causal relationships, covering for example, the 
effect of a regulation on water quality to its ultimate impact on 
human health must be understood and measured before dollar 

116 Air and Water Pollution Issues Facing the Nation (CED-78-148B, 
Oct. 11, 1978). 
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estimates of benefits from a particular regulation can be 
derived. however, cost-benefit analyses in the environmental and 
health areas reveal shortcomings in the underlying scientific data 
needed to quantify these relationships. In some cases, the data 
are simply not available. 

The following examples, taken from the EPA analyses we 
reviewed, illustrate the kinds of information gaps, uncertainties, 
and resulting difficulties that prevail in trying to isolate and 
measure the benefits of environmental regulation prior to placing 
a dollar value on them. These examples highlight problems that 
are not readily correctible and are not meant to be critical of 
EPA's effort to perform cost-benefit analysis. 

In analyzing the effluent limitation guidelines for the iron 
and steel industry, EPA noted a number of basic data weaknesses. 
For example, knowing how much cleaner the water will be from lower 
discharges of pollutants was described as 'I. . . one of the weaker 
links in benefit analyses of water pollution controls." EPA also 
addressed the difficulty of isolating benefits due solely to water 
quality improvements, noting that tying water quality to disease 
is often controversial, partly because data are unavailable on 
other possible explanatory factors for disease, such as occupation 
and smoking. 

In analyzing the effluent limitation guidelines for the 
organic chemicals, plastics, and synthetic fibers industry, EPA 
quantified health benefits using methods in which health risks to 
humans from low-level doses of pollution were based on high-dose 
animal experiments. EPA's contractor described these methods as 
debatable and referred to the estimates as the ". . . best guess 
of the unknown." In estimating recreation benefits, little data 
connecting water quality to recreation activity were available. 
As a result, the EPA contractor stated that it would be extremely 
difficult to isolate the effect of cleaner water from other 
factors, such as increased income, likely to influence recreation. 

In analyzing the benefits of an air quality standard for 
particulate matter, EPA noted that the underlying theory of how 
particulate matter affects human mortality is not known. As a 
result, different epidemiological studies EPA reviewed came to 
conflicting conclusions about the dangers of such pollution. 
These conflicting results can be traced in part to different 
researchers considering different possible causes of adverse 
health effects. As an example, some of these studies did not 
account for reasons such as cigarette smoking, diet, and occupa- 
tional exposure to explain illness and mortality. Not considering 
these factors can result in biased estimates of the health effects 
attributable solely to air pollution--namely, these estimates can 
be too high. In a similar vein, some researchers did not account 
for the possible influence of exposure to other outdoor pollut- 
ants, such as sulfur oxides, in addition to particulate matter in 
their estimates. Another fundamental problem was data on 



pollution. For example, one study estimating the influence of 
particulate matter on mortality in the United States was based on 
air quality data from London, England, during the late 1950's to 
early 1970's. However, the contractor who prepared the cost- 
benefit analysis for EPA acknowledged that the chemical makeup of 
this London air pollution could differ significantly from air 
quality characteristics in U.S. cities today. 

As previously mentioned, the data weaknesses and uncer- 
tainties described above are not unique to EPA. Our interviews 
with officials at OSHA, FDA, and CPSC, as well as our review of 
relevant literature (see app. I), point to the same kinds of 
problems in estimating health benefits for other regulations. 
Although representatives from these other agencies stated that 
they had less difficulty estimating such benefits because they 
were dealing with higher human exposure levels to the pollutants, 
fewer confounding variables, and better information on populations 
at risk, fundamental problems exist such as extrapolating from 
high to low doses of pollution exposure and using animal studies 
to set standards. 

Cost-benefit analyses also reveal 
difficulties in valuing health and 
other environmental effects 

Problems similar to those described above also arise in 
placing dollar values on physical measures of health and other 
environmental improvements. Fundamentally, this is because 
determining how much people are willing to pay for environmental 
improvements is difficult. 

One method of measuring dollar values EPA cited in its 
analyses relied on the prices people pay for commodities affected 
by changing environmental quality. For example, property values 
along a river should increase as the water quality of the river 
improves. However, as noted in EPA's iron and steel analysis, 
tying gains in property values to improvements in water quality 
can be difficult because data pointing to such a connection are 
scarce. 

Another method of calculating dollar benefits employed in 
EPA's iron and steel, organic chemicals, and particulate matter 
analyses assumes that people will require higher wages for taking 
riskier jobs or living in a more polluted environment. For 
instance, if higher wages can be tied to higher risks and vice 
versa, a value for risk can be derived. However, like the 
property value technique described above, this method, to be 
accurate, requires reliable information on the risk as well as on 
other factors, such as an upturn in the economy and information on 
individual and job characteristics (previous schooling, 
occupation, etc.) which can be expected to affect wage levels. 
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Another technique EPA ses to value health and other 
environmental effects relies on the use of surveys. This approach 
involves asking individuals how much they value specific changes 
in environmental quality. As EPA's iron and steel analysis notes, 
many potential sources of bias exist when using this technique. 
For example, people may have an incentive to overstate or 
understate their preferences for environmental improvements 
depending on whel-,her they actually have to hand over money for 
those improvements. 

Given the difficulties of placing dollar values on benefits, 
the question arises as to whether any advantages derive from this 
step. One advantage is that placing dollar values on benefits 
makes it easier to compare them with co ZS, since all effects-- 
whether costs or benefits--are computed axplicitly using the same 
measure. Another fundamental advantage an be seen by focusing on 
a decision to omit this step in estimat .g benefits. This does 
not mean that regulatory decisions woulc be divorced from any 
monetary valuation of the environmental benefits. For example, a 
decision to promulgate a regulation costing $50 million to prevent 
1,000 premature deaths implies at least a minimum dollar value for 
preventing a premature death. Similarly, a decision not to impose 
a more stringent regulation costing an extra $10 million to pre- 
vent 10 extra premature deaths implicitly suggests the maximum 
dollar value for preventing a premature death. Thus, the critical 
question may center on whether an effective decisionmaking frame- 
work is more likely if environmental benefits are explicitly or 
implicitly valued. 

ESTIMATING THE COSTS OF ENVIRONMENTAL 
REGULATIONS IS DIFFICULT 

Problems also arise in estimating direct compliant? costs of 
environmental regulations because of weaknesses in underlying 
scientific data. For example, in estimating the direct compliance 
costs of EPA's air quality standard for particulate matter, 
measurements or calculations of air quality before and after the 
proposed regulation is in place has to be made before dollar 
estimates are made. This requires reliable monitoring data on 
current air quality and accurate projections of future air quality 
using computer models. In a 1982 report,2 we noted that such 
modeling requires information on emission rates, the heights of 
smokestacks, and weather conditions, which can be difficult to 
obtain. 

In determining what pollution controls to install and their 
cost, EPA needed economic and financial data which were not 
readily available. For example, EPA had to estimate the number of 

2A Market Approach to Air Pollution Control Could Reduce 
Compliance Costs Without Jeopardizing Clean Air Goals (PAD- 
l4ar. 23, 1982). 
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facilities needing to install pollution controls. This required 
projections about future demand for the products of these plants. 
In EPA'S iron and steel analysis, a major source of uncertainty 
was determining the future demand of the product. As pointed out 
in that analysis, a number of difficult-to-predict factors affect 
this demand, such as business-cycle fluctuations, foreign 
competition, and reduction of steel content in automobiles. 

other direct costs of environmental regulation which may not 
be easy to predict include government costs to issue permits, 
monitor performance, and enforce compliance. Likewise, companies 
can incur significant costs in applying for permits, including the 
cost of long delays before projects can be started and completed. 

The direct expense of regulation can also trigger indirect or 
secondary costs which are potentially significant but difficult to 
measure. These costs include worker unemployment and underuse of 
capital resulting from regulation, and also include declining 
innovation and productivity. These effects are difficult to 
predict because information on future demand and the reaction of 
industry to new regulation are not available. 

EPA'S COST-BENEFIT ANALYSES INDICATE 
THAT UNCERTAINTY IS INEVITABLE 
BUT POTENTIALLY MANAGEABLE 

Despite data weaknesses, cost-benefit analysis can identify 
ranges of estimates where a single estimate is not very accurate. 
These estimates can be useful if they represent a range of likely 
values associated with a particular benefit or cost. The analysis 
can also trace the effect that a particular estimate chosen from 
such a range will have on the net benefits and desirability of a 
given regulatory alternative. This approach can reduce 
uncertainty to more manageable proportions because a decisionmaker 
can select a particular alternative without having to rely solely 
on guesswork. 

In dealing with uncertainty caused by data weaknesses, two of 
the three cost-benefit analyses we reviewed emphasized single 
values rather than ranges of dollar estimates for costs and 
benefits. However , EPA's particulate matter analysis is a good 
example that shows how net benefits --and the ranking of regulatory 
alternatives --change depending on what health studies are used to 
calculate benefits. The health studies in question provide 
sometimes conflicting results about adverse health reactions to 
air pollution exposure. 

Net benefit estimates and the ranking of alternatives from 
using different health studies were presented in EPA's particulate 
matter analysis because the "true" model of human health is not 
known. These various studies indicate how benefits vary depending 
on what plausible explanations of health are included in the 
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analysis. For example, some studies account for the influence of 
smoking on mortality incidence while others do not. Similarly, 
some studies consider the influence of diet and medical care while 
others do not. Because all of these factors, besides air 
pollution, are plausible reasons for explaining mortality, their 
influence should be accounted for, even if it means using the 
range of results of several studies. 

While the particulate matter analysis shows how health bene- 
fits depend on what health studies are relied on, EPA's organic 
chemicals, plastics, and synthetic fibers analysis is instructive 
in showing how consecutive layers of uncertainty in estimating 
benefits could be handled. First, in measuring the effluent 
discharged from chemical plants, an error band ranging from 
one-half to one and one-half times the value of the midpoint 
estimate of effluent was found. Next, in predicting water quality 
resulting from this effluent, an error band ranging from about 
one-third to three times the midpoint value of water quality was 
discovered. 

What effect this water quality has on fish contamination and, 
in turn, what this contamination means in terms of cancer risk to 
hlJmans are estimated, and large error bands are found. The analy- 
sis notes that when all of these various sources of uncertainty 
are combined, overall uncertainty ranges from as high as 20 times 
the point estimate of cancer incidence to as low as about one- 
thirtieth of this midpoint estimate. To determine the likely 
distribution of results within this overall range, the analysis 
suggested, but did not use, a Monte Carlo simulation technique. 
Essentially, this method would involve repeated sampling of values 
in each of the error bands described above to determine the most 
frequently occurring values for effluent, water quality, contami- 
nated fish and, finally, health effects. While these ranges of 
estimates can at times be large, it is important to keep in mind 
how large uncertainty would be if no attempt was made to estimate 
these effects. 

IMPLICATIONS FOR FUTURE RESEARCH AT EPA 

The examples cited in this chapter suggest that a lack of 
basic data could prevent cost-benefit analysis or any other method 
that uses scientific information from generating exact answers 
about the effects of environmental regulations. A number of 
considerations suggest that it may be some time, however, before 
EPA can make significant headway to address this data problem. 
First, this review has shown that critical data gaps abound, 
especially in estimating benefits of environmental regulat-?ns. 
Second, Executive Order 1 Z-91 is the first such directive 
emphasize benefits estimat 3n, but it has been in place o: since 
February 1981. The third and related point is that resear. of 
this nature generally takes a long period of time before it bears 
results. 
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A number of officials from EPA's Offices of Policy Analysis 
and Research and Development and from the Conservation Foundation 
have pointed to the need for more basic scientific data. Some 
such as EPA's Clean Air Scientific Advisory Committee (CASAC),j 
have pinpointed special problem areas, such as the critical need 
for better epidemiological data to evaluate the health effects of 
air pollution. In light of the information needs discussed 
earlier, the assistant administrator of EPA's Office of Research 
and Development has indicated that future research efforts to 
identify areas where there is a lack of scientific knowledge will 
be among EPA's main priorities. 

CONCLUSIONS 

Cost-benefit analysis shows promise as a tool for identifying 
and understanding the significance of major sources of uncertainty 
in the cost and benefit estimates caused by data weaknesses. 
Cost-benefit analysis, for example, can show how the ranking of 
alternative solutions varies as different assumptions are made 
about what estimates to use in place of unknown values of key 
regulatory effects. In this way, cost-benefit analysis can reduce 
the decisionmaker's need to rely on guesswork by revealing the 
likely estimates for each alternative action. 

Presently, cost-benefit analysis cannot be used as a precise 
tool for setting environmental regulations because it requires a 
degree of reliability not yet attainable. Gaps in scientific data 
underlying benefit and cost estimates appear to be the biggest 
problem, but closing these gaps may take many years of intense 
effort. Because EPA has indicated that future research efforts in 
this area are among its main priorities, EPA should include in its 
annual budget submission to the Congress its research priorities 
and its plans for narrowing the scientific data gaps. 

RECOMMENDATION TO THE ADMINISTRATOR, EPA 

In light of scientific data gaps, we recommend that the 
Administrator, Environmental Protection Agency, direct the program 
offices performing cost-benefit analysis to use special techniques 
for analyzing uncertainty so that the most likely estimates of key 
regulatory effects can be isolated. An example is a Monte Carlo 
technique which could have been used in the organic chemicals, 
plastics, and synthetic fibers analysis to narrow the range of 
estimates. 

3CASAC is an independent scientific review committee established 
under section 109(d)(2)(A) of the Clean Air Act. Among other 
duties, its members, appointed by the EPA Administrator, appraise 
the adequacy and basis of existing, new, or revised national 
ambient air quality standards. 
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We also recommend that the Administrator, Environmental 
Protection Agency, direct his budget office to highlight in its 
annual budget submission to the Congress the priorities it has 
assigned to address the most critical data gaps affecting the 
precision of cost-benefit analysis and the measures planned to 
narrow those gaps. This information can be used to monitor EPA's 
progress in making cost-benefit analysis more useful. 

AGENCY COMMENTS AND OUR EVALUATION 

In our draft report, we sent EPA and OMB for comment, we 
proposed that EPA identify and close the most critical data gaps 
in estimating the benefits of environmental regulation. Many of 
these gaps relate to underlying scientific knowledge. EPA 
indicated in its comments to our draft report that research on 
health and env!-onmental effects is extensively addressed in its 
Office of Resee-:h and Development budget. We have therefore 
modified our prc?osal by recommending that EPA include in its 
annual budget submission to the Congress a discussion of its 
priorities for addressing data gaps. 

EPA also stated in its comments to our draft report that, 
given the data gaps that are inherent in cost-benefit analyses, it 
may not always be possible even to develop a plausible range of 
values narrow enough to be useful for policy purposes. We agree, 
and believe that cost-benefit analysis can be used to identify 
whether there is such a range. EPA also commented that research 
on physical measures of health and environmental improvement 
should be structured to serve as an input to cost-benefit analysis 
to improve the credibility of the analysis. We agree, and believe 
that EPA should keep this in mind when developing research to 
narrow the data gaps in estimating the benefits and costs of 
environmental regulation. 

OMB stated in its comments to our draft report that EPA's 
work could benefit from more use of sensitivity analysis, which is 
a technique for analyzing uncertainty. We agree with OMB's 
statement. 
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CHAPTER 3 

CERTAIN LAWS PROHIBIT OR LIMIT THE USE OF COST-BENEFIT 

ANALYSIS RESULTS IN ENVIRONMENTAL RULEMAKING 

Some environmental laws passed in the early 1970's placed 
more emphasis on the level of cleanup to be achieved than on the 
costs involved in reaching those levels. Thus, laws such as the 
Clean Air and Clean Water Acts prohibit or limit the use of 
cost-benefit analysis in setting standards and accompanying 
regulations. Consequently, the results of a cost-benefit analysis 
prepared under Executive Order 12291 cannot always be used in the 
decisionmaking process. 

At the time such legislation was enacted, the nation was 
confronted with substantial threats from air and water pollution. 
There were strong feelings that the benefits of environmental 
protection would clearly outweigh the costs. Today, actions taken 
have reduced many of these threats, and the emphasis now involves 
the control of smaller and smaller amounts of air and water 
pollution. Yet the costs of such control continue to escalate by 
tens of billions of dollar annually. For example, the Council on 
Environmental Quality estimates that air and water pollution 
abatement costs will rise from $35 billion in 1979 to $62 billion 
in 1988. Thus, the use of cost-benefit analysis results becomes 
more relevant. 

SOME ENVIRONMENTAL STATUTES PROHIBIT OR 
LIMIT USE OF COST-BENEFIT ANALY.SIS RESULTS 

Legislation prohibiting consideration of economic factors or 
limiting consideration of all feasible alternatives to a proposed 
rule affects the use of cost-benefit analysis. While we did not 
attempt to identify all laws that contain such prohibitions or 
limitations, we did identify several major environmental laws with 
prohibitions or limitations of direct relevance to our review and 
to the EPA analyses we examined. Three of those laws are 
discussed below. 

Regarding limitations placed on economic factors, the Clean 
Air Act (42 U.S.C. S7401 et seq.) provides that primary national 
ambient air quality standards (NAAQS) are to protect the public 
health. In Lead Industries Association v. EPA,l followed in 
American Petroleum Industry v. Castle,* theTurt of Appeals con- 
cluded that ". . . the statute and its legislative history make 

1647 F. 2d 1130, 1148-1156 (D.C. Cir. 1980), cert. den., 101 S. 
Ct. 621 (1980) 

-m 

2665 F. 2d 1176, 1185 (D.C. Cir. 1981), cert. den., 102 S. Ct. 
1737 (1982) 

-- 
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clear that economic considerations play no part in the promulga- 
tion of ambient air quality standards." Since the court was 
unable to discern any congressional intent "to require, or even 
permit" the EPA Administrator to consider economic or technologi- 
cal feasibility in setting ambient air quality standards, the 
court concluded that EPA is not ". . . free to trespass beyond the 
bounds of its statutory authority by taking [economic] factors 
into account." 

Similarly, the Clean Air Act requires that national emission 
standards for hazardous air pollutants are to provide an ample 
margin of safety to protect the public health. We read this 
provision of the act to preclude cost considerations in setting 
hazardous air emission standards.3 

The Occupational Safet*/ and Health Act of 1970 (29 U.S.C. 
S651 et seq.) requires thar health standards for toxic materials 
or haGfu1 physical agents iequately assure "to the extent 
feasible" that no employee ~11 suffer material health impairment 
as a result of regular exposure to the substance. 
In American Textile Manufacturers Institute v. Donovan (452 U.S. 
490 (198111, the Supreme Court concluded that cost-benefit 
analysis is-neither-required nor permitted in setting health 
standards for toxic materials or harmful physical agents. The 
Court found that 

,I Section 6(b)(5) [of the Act] directs [the Occupational 
.Sifit$ and Health Administration] to issue the standard that 
'most adequately assures . . . that no employee will suffer 
material impairment of health,' limited only by the extent to 
which this is 'capable of being done.'. . Congress itself 
defined the basic relationship between cost; and benefits, by 
placing the 'benefit' of worker health above all other 
considerations save those making attainment of this benefit 
unachievable. Any standard based on a balancing of costs and 
benefits . . . that strikes a different balance than that 
struck by Congress would be inconsistent with the command set 
forth in Section 6(b)(5)." 

In comparison, the Federal Water Pollution Control Act (33 
U.S.C. S1251 et seq.), commonly referred to as the Clean Water 
Act, specifically permits the use of cost-benefit analysis results 
in certain regulatory decisions. However, legal prohibitions in 
the Clean Water Act limit the kinds of regulatory alternatives 
that can be adopted through rulemaking. The act requires each 
major industry regulated under the law to individually comply with 
an effluent limitation that can be achieved by installing the best 
available technology. As a result, regulatory alternatives that 
would allow one industry to control water pollution in lieu of 
another industry cannot be adopted. However, if the act allowed 

3Delays in EPA's Regulation of Hazardous Air Pollutants 
(GAO/RCED-83-199, Aug. 26, 1983). 

16 



EPA to consider such a regulatory approach, an in-depth cost- 
benefit analysis would show that, in some cases, that approach 
could be more economically attractive in achieving the same over- 
all level of pollution control. For example, EPA did a comparison 
of costs by type of industry, such as iron and steel versus 
leather tanning, to remove water pollutants and found that the 
costs per pound of pollution removed ranged from less than $1 to 
as much as $406, depending on the industry. 

EXECUTIVE ORDER 12291 REQUIRES COST-BENEFIT 
ANALYSIS, EVEN WHEN RESULTS CANNOT BE USED 
TO MEET THE ORDER'S OBJECTIVES 

Executive Order 12291 requires that cost-benefit analyses be 
prepared on major rules, even when the results of those analyses 
cannot be used to meet the order's objectives. 

The Executive Order lays out the following objectives: 

--In promulgating new regulations, reviewing existing 
regulations, and developing legislative proposals 
concerning regulations, all agencies, to the extent 
permitted by law, shall adhere to the following 
requirements: 

-administrative decisions shall be based on adequate 
information concerning the need for and consequences of 
proposed government action; - 

-regulatory action shall not be undertaken unless the 
potential benefits to society for the regulation outweigh 
the potential costs to society; 

-regulatory objectives shall be chosen to maximize the net 
benefits to society; 

,- 
-among alternative approaches to any given regulatory 

objective, the alternative involving the least net cost to 
society shall be chosen; and 

-agencies shall set regulatory priorities with the aim of 
maximizing the aggregate net benefits to society, taking 
into account the condition of the particular industries 
affected by regulations, the condition of the national 
economy, and other regulatory actions contemplated for tt 
future. 

To implement these objectives, Executive Order 12291 directs 
each agency to 
consider" 

"prepare, and to the extent permitted by law 

3). 
a cost-benefit analysis on major rules (explained on p. 

According to EPA and OMB officials we contacted, the phrase, 
"to the extent permitted by law consider" only limits an agency's 
consideration of a cost-benefit analysis, not the preparation 
thereof. For example, the Special Assistant to the Director, 
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Office of Policy Anal> ?sI EPA, told us that nothing precludes EPA 
from performing cost-: :efit analyses. An official on the 
Benefits Staff, Econoi: JS Analysis Division, Office of Policy 
Analysis, EPA, stated :hat performing a cost-benefit analysis 
complies with the requirement of the executive order, but polnted 
out that language in various statutes seems to indicate that 
cost-benefit analysis estimates should not be used in regulatory 
decisionmaking. In addition, the Deputy Administrator, Regulatory 
and Statistical Analysis Division, Office of Information and 
Regulatory Affairs, OMB, told us that the executive order is clear 
in requiring that a cost-benefit analysis must be done for any 
regulation designated as major. 

Some results of the particulate matter 
cost-benefit analysis cannot be used 

EPA officials indicated that at least some of the results of 
the cost-benefit analysis on particulate matter, which was 
req lred by Executive Order 12291, cannot be used in setting an 
amblent air quality standard because section 109 of the Clean Air 
Act prohibits considering economic factors. Although these 
officials took the position that the estimated costs of complying 
with the standard could not be considered, there was confusion as 
to whether the results of the estimated benefits of the standard 
could be used. 

In an October 8, 1982, letter to OMB*s Administrator for 
Information and Regulatory Affairs, EPA's Administrator acknow- 
ledged that she was ". . . legally bound not to consider economic 
and technological feasibility in setting air quality standards." 
She indicated that although EPA would not let the development of a 
cost-benefit analysis slow down the setting of a standard in the 
ambient air quality area, she believed that ". . . benefits 
analyses are a useful tool which can be very helpful in evaluating 
alternative standards." 

EPA officials we contacted were unsure as to whether the 
results of the particulate matter analysis could or would be 
used. For example, EPA's Acting Director of the Science Advisory 
Board4 told us that EPA's position was that the particulates 
standard should be set on the basis of human health effects, not 
on the basis of the results of the cost-benefit analysis. He 
added that although the analysis cannot be used as the basis for a 
revised standard, it will nevertheless generate information useful 
to the states in implementing the standard. Furthermore, he 
stated that the benefits analysis could be used to articulate to 
the public the need and justification for the standard. 

4The Science Advisory Board is responsible for providing expect 
and independent advice to the EPA Administrator on issues 
relating to scientific, technical, and policy matters. 
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The former EPA Chief, Economic Analysis Branch, Strategies & 
Air Standards Division, Office of Air Quality Planning & Stand- 
ards, who later became Special Assistant to the DireCtOr of that 
office, said that the particulate matter cost-benefit analysis 1s 
for informational purposes only, and that the Administrator should 
base the particulate matter standard on the information contained 
in EPA'S criteria document,5 which had been approved by CASAC. 
He added that, while the Clean Air Act's prohibition against con- 
sidering economic factors clearly ruled out using the results of 
the cost segment of tne analysis, determining whether the prohi- 
bition also ruled out the consideration of the results of the 
benefits segment was unclear. 

In the March 1983 particulate matter analysis, EPA concluded 
that: 

"under the Clean Air Act, the Administrator of EPA may 
not consider economic and technological feasibility in 
setting National Ambient Air Quality Standards (NAAQS). 
Although this precludes consideration of benefit-cost 
analyses in Setting NAAQS, it does not necessarily pre- 
clude consideration of benefit analyses for that purpose." 

"Although the . . . [March 19831 study reflects the 
'state-of-the-art1 in particulate matter benefit 
analysis, the approach and results have not been sub- 
jected to a comparable extensive peer review process. 
In addition, some EPA staff have raised questions re- 
garding the approach taken in the analysis and the 
significance of the results for standard setting pur- 
poses under the Act. These circumstances do not neces- 
sarily preclude use of the benefit analysis in some 
manner after appropriate peer review and further 
consideration of the questions that have been raised." 

Legal prohibitions thus prevent EPA from using the net 
benefit results of its cost-benefit analysis to help set a partic- 
ulate matter air quality standard. Nevertheless, EPA had to pre- 
pare the cost-benefit analysis to comply with the requirements of 
Executive Order 12291 regarding major rules. Work on studies 
which later became part of this analysis began in fiscal year 
1979. As of March 1983, 
million, 

total contract costs amounted to $1.871 
and 12.3 staff years had been spent by EPA; so, the 

SThe criteria document was prepared to present air quality 
criteria in accordance with requirements of the Clean Air Act. 
The document evaluated and assessed scientific information on the 
healtn and welfare effects associated with exposure to various 
concentrations ot particulate matter and sulfur oxides in ambient 
air. 
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cost of the particulate matter analysis could well exceed $2 
million. The time and money invested, though, may be minor in 
comparison to the billions of dollars in net benefits derived from 
the analysis. For example, depending on what alternative standard 
is considered, EPA's particulate matter analysis shows that net 
benefits could range from $1.2 billion over a 7-year period to 
$230 billion over a g-year period. 

The substantial costs and limited use of cost-benefit 
analysis in the air area becomes all the more important because 
OMB's Deputy Administrator, Regulatory and Statistical Analysis 
Division, Office of Information and Regulatory Affairs, told us 
that all ambient air quality standards are generally recognized as 
major rules. Therefore, each rule shall require a cost-benefit 
analysis. On the basis of the cost of the particulate matter 
analysis, preparing an analysis for the air quality standards 
could involve a large expenditure of resources. 

In conjunction with this problem in other environmental 
areas, OSHA officials told us that they are also prohibited from 
using the results of cost-benefit analyses in setting health 
standards for working environments. Despite the fact that OSHA is 
unable to use the results of cost-benefit analyses in setting 
health standards, OSHA must also prepare a cost-benefit analysis 
for any rule that is designated as major because it is required by 
Executive Order 12291. 

COST-BENEFIT ANALYSES COULD BE USEFUL 
EVEN WHEN THEIR RESULTS CANNOT BE 
USED IN ENVIRONMENTAL RULEMAKING 

When cost-benefit analysis results cannot be used because of 
legal prohibitions or limitations, a decisionmaker may not have 
the opportunity to choose a regulatory objective which maximizes 
net benefits to society. Despite these restrictions, however, 
cost-benefit analysis results that cannot be used in rulemaking 
could still be useful. 

For instance, an official with the Business Roundtable sug- 
gested that even if an agency does not use a cost-benefit analysis 
in its regulatory decisionmaking, the analysis could still be use- 
ful to the Congress as a source of information. The Deputy 
Administrator, Regulatory and Statistical Analysis Branch, Office 
of Information and Regulatory Affairs, OMB, told us that per- 
forming cost-benefit analyses for major regulations is still use- 
ful even though applicable legislation prohibits considering costs 
and/or benefits because the results of these analyses can provide 
information to the Congress and the public on the dimensions of 
costs. While this type of feedback may occur, at present, these 
analyses are not now formally transmitted to the Congress. This 
information is simply part of the record available to the public. 
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CONCLUSIONS 

At present, certain environmental legislation, such as the 
Clean Air Act and Clean Water Act, limit or prohibit using 
cost-benefit analysis results in regulatory decisionmaking. 
Nevertheless, Executive Order 12291 requires that cost-benefit 
analysis be done for all major regulations, regardless of the 
legal prohibitions that may exist. A cost-benefit analysis such 
as the one prepared on particulate matter cannot be used to make 
regulatory decisions because the Clean Air Act indicates that 
economic considerations play no role in setting ambient air 
quality standards. 

Preparing a cost-benefit analysis associated with major 
regulations could entail a substantial expenditure of resources, 
as in the particulate matter analysis. While the analysis may be 
used outside the environmental rulemaking process as a source of 
information, its usefulness within the rulemaking process to 
maximize net benefits cannot be realized as long as legal con- 
straints prevail. 

We believe that cost-benefit analyses that are prepared but 
not used because of legal restrictions should be sent in summary 
form to the Congress in order to assist it in carrying out its 
oversight responsibilities. At present; however, no means exist 
to ensure that the Congress is made aware of such information. 

We also believe that the Congress may want to reconsider 
legislative provisions which prohibit or limit the use of cost- 
benefit analysis in light of improvements in environmental pro- 
tection that have occurred since enactment of these provisions. 

RECOMMENDATION TO THE ADMINISTRATOR, EPA 

We recommend that the Administrator, Environmental Protection 
Agency , transmit to the cognizant oversight committees in the 
Congress, in executive summary form, those cost-benefit analyses 
that cannot be used in environmental rulemaking because of legal 
restrictions. 

AGENCY COMMENTS AND OUR EVALUATION 

EPA supports our recommendations to transmit to the Congress 
those cost-benefit analyses that cannot be used in environmental 
rulemaking because of legal prohibitions. EPA noted, however, 
that care should be taken to explain the findings in light of the 
uncertainties and data gaps prevalent in the analyses. EPA also 
noted that other qualitative types of analyses (such as environ- 
mental impact analyses) should also be transmitted to give the 
Congress a broader view of the consequences of the regulatory 
action. 
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We agree that the Congrec :ould gain a broader perspective 
if it is provided more complet analytical information. However, 
this review was only on cost-k .efit analysis. 

MATTERS FOR CONGRESSIONAL CONSlDERATION 

Some laws, such as the Clean Air and Clean Water Acts, 
prohibit or limit cost-benefit analysis results from being used in 
environmental rulemaking. The Congress may wish to reexamine the 
need for such restrictions in light of subsequent improvements in 
environmental protection and consider easing or eliminating such 
restrictions on a case-by-case basis. In our opinion, cost- 
benefit analysis shows promise as a tool for assessing environ- 
mental regulations. This tool can contribute to more cost- 
effective regulation by systematically presenting the advantages 
and disadvantages of alternative regulatory approaches. 
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CHAPTER 4 

IMPROVEMENTS IN EPA'S COST-BENEFIT 

ANALYSES CAN BE ACHIEVED 

OMB allows EPA a great deal of flexibility in implementing 
Executive Order 12291. Possibly as a result of this flexibility, 
EPA has not always considered important compliance costs to deter- 
mine if a proposed rule is major and thus subject to cost-benefit 
analysis. Furthermore, in the three cost-benefit analyses we 
reviewed, EPA did not consider all of the most promising alterna- 
tives or prominently discuss the uncertainties of the cost and 
benefit estimates, nor did EPA consistently include all major cost 
and benefit categories. For the most part, these are correctable 
rather than state-of-the-art problems as identified in chapter 2, 
and they can easily be corrected by EPA. 

In December 1983, EPA adopted guidelines for performing 
cost-benefit analysis which address the problems we found during 
our review. Following the guidelines will improve EPA's implemen- 
tation of the executive order. Although perfect cost-benefit 
analysis can never be achieved because of data uncertainties, EPA 
is nevertheless taking steps to improve its process. 

EPA HAS NOT ALWAYS ESTIMATED NEW SOURCE 
COMPLIANCE COSTS OF PROPOSED REGULATIONS 

EPA has determined that 16 of 18 proposed effluent limitation 
guidelines regulations we reviewed were not major rules, as de- 
fined in Executive Order 12291, because they did not have annual 
effects of $100 million or more on the economy. Thus, those regu- 
lations did not require EPA to prepare cost-benefit analyses. In 
all but one of these guideline regulations, new source compliance 
costs were not included in its estimates of total annual costs. 
Had EPA always included compliance costs of new sources of pol- 
lution in these estimates, then 2 of the 16 regulations not con- 
sidered major rules could likely have cost more than $100 million 
annually, triggering the executive order's requirement for cost- 
benefit analysis. 

example, EPA published, in the August 31, 1982, Federal 
a proposed effluent limitation guidelines regulation tar 

roplating and metal-finishing industry. In the proposal, 
EPA estimated that the regulation, if promulgated, would have an 
annual cost effect of $92 million; therefore, EPA did not consider 
it a major rule. 

In the economic analysis EPA prepared for the electroplating 
and metal-finishing regulation, EPA did not include annual compli- 
ance cost estimates for new sources. Yet, EPA recognized that the 
regulation would affect both new and existing sources. Because 
EPA did not include new source compliance costs in the annual cost 
estimates, EPA could not be certain that the proposed regulation 
would cost less than $100 million. 
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Unlike its cost estimates for the electroplating and metal- 
finishing regulation, EPA included new source compliance costs for 
the iron and steel regulation, which was published in the May 27, 
1982, Federal Register. Those new source costs made up more than 
one-half the total annual cost estimates cited. Had new source 
costs been excluded, as EPA did for electroplating and metal 
finishing and for its other effluent limitation guidelines 
regulations, then the iron and steel regulation would have been 
identified as a minor rule, and no cost-benefit analysis would 
have been required. 

Officials in EPA's Office of Analysis and Evaluation, as well 
as the OMB officials responsible for reviewing EPA's compliance 
with the executive order, are aware that new source compliance 
costs were inconsistently handled in the effluent limitation 
guidelines regulations. OMB reviewing officials told us that OMB 
was interested in new source compliance costs as part of the 
overall cost compilations. EPA's recently adopted guidelines for 
performing cost-benefit analysis explicity recognize the 
importance of considering both existing and new source compliance 
costs. The guidelines identify these costs as one of the 
principal components of the cost analysis. 

EPA's Director, Effluent Guidelines Division, Office of Water 
Regulations and Standards, told us that EPA generally makes a 
concerted effort to keep annual cost estimates of its proposed 
regulations under $100 million. Therefore, EPA would not be 
required to perform a cost-benefit analysis under the executive 
order. One EPA effort that led to a decision not to prepare a 
cost-benefit analysis is brought out in the effluent limitation 
guidelines regulation for the leather tanning and finishing 
industry. In 1979, EPA proposed to adopt regulations for that 
industry which would have had an,.aal costs estimated at $96.1 
million. Given the error margi that EPA acknowledged existed in 
its cost estimates, and given r source compliance costs that 
were omitted, it is probable tk...t those annual costs would have 
exceeded the $lOO-million cutoff established by Executive Order 
12291. Although the executive order had not been issued at the 
time of the proposal, the final rule for the leather tanning and 
finishing industry was not published until November 23, 1982-- 
nearly 2 years after the executive order was issued, and thus it 
was subject to the order's requirements. 

For the final rule, EPA chose a less costly, more relaxed 
regulation than it had proposed in 1979 mainly because the 
industry had criticized the feasibility and costs of its earlier 
proposal. The relaxed regulation had annual costs estimated at 
$51.7 million: therefore, a cost-benefit analysis was not required 
to satisfy the now-existing executive order. 

No simple solution exists for selecting a regulatory proposal 
to cost out for determining major or minor rule designations. One 
way to check the inevitable "judgment call" in this initial but 
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critical decision would be a requirement that EPA prominently 
document in the public record 1 which regulatory proposals were 
considered and why one particular proposal was selected to ascer- 
tain whether it was a major or minor rule. With that information, 
OMB, under its review authority, can better determine whether EPA 
is not doing cost-benefit analysis which should be performed and 
which could result in regulations yielding higher net benefits. 

EPA HAS NOT INCLUDED ALL OF THE MOST PROMISING 
ALTERNATIVES IN ITS COST-BENEFIT ANALYSES 

Once EPA decided to do a cost-benefit analysis, EPA did not 
include all of the most promising alternatives. EPA's ability to 
determine the most efficient regulatory action to take will be 
hampered until EPA can consider ail of the most promising 
alternatives in its cost-benefit analyses. 

Executive Order 12291 states that each cost-benefit analysis 
shall, among other things, contain a description of alternative 
approaches that could substantially achieve the same regulatory 
goal at lower cost. OMB's interim regulatory impact analysis 
guidance, dated June 12, 1981, further states that, although only 
the most promising alternatives need to be evaluated at length, 
EPA should consider 

--the consequences of having no regulation; 

--the major alternatives (if any) that might lie beyond the 
scope of the specific legislative provision under which the 
proposed regulation is being promulgated; 

--alternatives within the scape of the specific legislative 
provision, including alternative stringency levels, 
effective dates, and methods of ensuring compliance; and 

--alternative, market-oriented ways of regulating (whether or 
not they are explicity authorized in EPA's legislative 
mandate), including information or labeling to enable the 
public to evaluate hazards themselves, performance rather 
than design standards, and economic incentives such as fees 
or permits. 

We found that EPA did not include alternatives as envisioned 
in the executive order. For example, EPA considered only one 

'The public record consists of voluminous documents. Therefore, 
it will be necessary to prominently document this critical 
information. 
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regul -tory alternative2 in each of the two effluent limitation 
guidelines analyses. EPA was under a court-ordered deadline to 
finalize the regulations and EPA officials said they had little 
time to consider other alternatives. In its analysis of particu- 
late matter, EPA preselected a range of alternatives which it 
believed at the time would include maximum net benefits. In each 
of these examples, we believe that additional alternatives could 
have been considered with little added resources, as the models 
for estimating costs and benefits had already been developed. The 
following discussion provides additional details. 

Cost-benefit analyses for effluent limitation 
guidelines 

In the cost-benefit analyses prepared for tb9ciron and steel 
industries and the Janic chemicals, plasti--, and synthetic 
fibers industries, 4 performed an in-depth >st-benefit analysis 
only on one alterna Je to the existing regu;-Lion. However, in 
the iron and steel ,alysis, EPA compared the costs of industrial 
compliance for different treatment scenarios with the correspond- 
ing reductions in pollution. Having done this, EPA chose to esti- 
mate dollar costs and dollar benefits for only one of these 
scenarios. 

The organic chemicals, plastics, and synthetic fibers cost- 
benefit analysis also estimated the dollar costs and dollar 
benefits of only one regulatory strategy. That analysis stated 
that other alternatives, such as the "bubbleN3 concept, could 
have been considered, but they were not made part of the analysis. 

Cost-benefit analysis for ambient 
air quality standard consrdered a 
number of significant alternatives 

The cost-benefit analysis EPA prepared for the ambient air 
quality standard on particulate matter examined 10 alternative 
approaches, which is more in keeping with the intent of Executive 
Order 12291. Those alternatives involved various combinations of 
particulate size measures, allowable ambient concentrations, 
implementation dates, and attainment levels. They included the 
current level of regulation plus a variety of alternative levels 
within a range recommended to EPA by CASAC following its approval 
of EPA's criteria document. 

2At the time the effluent guidelines cost-benefit analyses were 
prepared, existing less stringent regulations were in place. The 
regulatory strategy shown in each analysis was an alternative to 
the existing regulation. 

3The bubble is EPA's alternative emission reduction option 
which allows a source to reduce pollution control requirements 
at one point by increasing controls correspondingly at another 
point. 
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However, the analysis concluded that a wider range of 
alternatives was needed to identify the most efficient regulatory 
level because the most stringent alternative considered, in terms 
of pollution control, showed the greatest net benefits. This 
raises the question as to whether net benefits would have con- 
tinued to increase had additional, more stringent alternatives 
been considered beyond that extreme end of the range. EPA needs 
to identify the regulatory alternative where net benefits peak in 
order to determine which regulatory action maximizes net benefits. 

EPA'S COST-BENEFIT ANALYSES MEED TO PROMINENTLY 
PRESENT THE 3NCERTAINTIES OF THE ESTIMATES 

While "best" estimates of costs and benefits should always be 
an objective of a detailed cost-benefit analysis, it is important 
as well to provide some indication of the uncertainties of those 
estimates, and prominently present them in executive summary 
form. Knowing the underlying uncertainty is important because, 
among other things, it indicates the degree of preciseness that 
can be attached to the estimates, and it provides guidance to the 
decisionmaker for planning future research efforts to sharpen the 
precision of the estimates. If, for example, much of the uncer- 
tainty can be traced to a single statistic, such as exposure of 
humans to outdoor pollution, then future research can be targeted 
toward better measures of that statistic. 

In our assessment of how well EPA handled uncertainty in its 
three indepth cost-benefit analyses, we focused primarily on two 
issues. First, we looked at the depth of uncertainty (i.e., the 
ranges and sources of uncertainty), and second, we looked at the 
emphasis placed on the presentation of uncertainty. For example, 
was a discussion of uncertainty prominently displayed in the 
executive summary of the analysis so that the decisionmaker could 
adequately consider it? 

Two of the three cost-benefit analyses we assessed included 
single point estimates rather than a range of estimates of either 
costs or benefits in the executive summary section. EPA's 
decision not to include at least a range of plausible estimates in 
the summaries, however, was not strictly due to the unavailability 
of such estimates. In the organic chemicals, plastics, and 
synthetic fibers analysis, for example, a range of uncertainty for 
nonhealth benefits was presented at the end of the analysis but 
not in the executive summary. Also, for that analysis, other 
ranges of uncertainty were estimated which did not appear in the 
cost-benefit analysis document. Instead, they appeared in other 
EPA or contractor documents, making it difficult for decision- 
makers to appreciate the range and significance of uncertainty 
unless they had the time to sift through numerous documents. The 
particulate matter analysis, as a positive example of how to 
present uncertainty, emphasized how net benefits changed (1) as 
various health/nonhealth benefit studies were included or omitted, 
(2) as a threshold level was incorporated or not, and (3) as full 
or partial compliance with the analyzed regulation was assumed. 
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Another potentially important aspect of uncertainty which 
should be addressed in a cost-benefit analysis is the issue of 
which discount rate to use. The discount rate adjusts future 
benefits and costs to account for society's usual preference for 
present versus future dollars. In the organic chemicals, 
plastics, and synthetic fibers analysis, a discount rate was not 
Indicated. In the other two analyses, costs and benefits were 
discounted at 10 percent, in accordance with OMB's general 
guidance. However, OMB recommends that other rates also be used 
to test the sensitivity of the analysis' results, when desirable. 
This advice was followed to some extent in the iron and steel 
analysis, wherein both a 6-percent and a lo-percent discount rate 
were used. The particulate matter analysis shows results at a 
lo-percent discount rate, then the analysis acknowledges that 10 
percent is probably too high and states that controversy con ues 
among researchers about the appropriate discount rate to use In 
light of the considerable uncertainty about the "right" disc t 
rate to use, we believe that EPA's analyses would have been K e 
complete had multiple discount rates been used. 

EPA'S COST-BENEFIT ANALYSES HAVE PARTIALLY 
COVERED COST AND BENEFIT CATEGORIES 

In assessing the quality and resulting usefulness of EPA's 
cost-benefit analyses, the coverage of major cost and benefit 
categories becomes important. Our focus here is on problems that 
can be easily corrected by EPA, as opposed to what are probably 
better labeled as data deficiencies. 

In the organic chemicals, plastics, and synthetic fibers 
analysis, no estimate of new source compliance costs was made. 
However, such costs were estimated in both the iron and steel and 
particulate matter analyses. Also, in the particulate matter 
analysis, some administrative, monitoring, and enforcement costs 
were calculated, whereas neither of the two effluent limitation 
guidelines analyses identified such costs. In contrast, all three 
analyses included estimates of temporary unemployment of resources 
caused, for example, by a plant shutdown. 

Although both the executive order and OMB guidance indicate 
that cost-benefit analyses should include qualitative discussions 
of nonquantified effects, only the particulate matter analysis 
does so. However, nonquantified benefits and costs are not pre- 
sented in a way which would facilitate review and evaluation. For 
instance, none of the analyses provided both dollar net benefits 
and nonquantified benefits and costs of different options. 

The problems reported in this chapter are summarized in '--he 
following table. "Yes" denotes that EPA considered the factor in 
its cost-benefit analyses; "NO" denotes that EPA did not consider 
the factor. 
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Problems in EPA's Cost-Benefit Analyses 

Cost-benefit analysis 

Factor 

New source canpliance costs 
plbre than one alternative 
All significant alternatives 
Range of estimates in 

executive scurry 
Administrative monitoring 

and enforcenent costs 
Ikmprary unemployment 

of resources 
mnquantified effects 
Multiple dismunt rates 

Source: GAO. 

OMB GENERALLY ACCEPTS EPA'S 
COST-BENEFIT ANALYSES 

Iron 

steel 

Yes 
No 
No 

No 

No 

Yes 
No 
Yes 

Organic chemicals, 
plastics, and Particulate 

synthetic fibers matter 

No Yes 
No Yes 
No No 

No Yes 

No Yes 

Yes Yes 
ND Yes 
No No 

The OMB reviewing officials we contacted were aware of most 
of the cost-benefit analysis problems reported above and agreed 
that they needed to be corrected. However, those reviewing 
officials believe that EPA's cost-benefit analyses cannot be 
expected to be too exact because of the roughness of the data 
bases and estimating procedures. As a result, OMB has generally 
accepted EPA's cost-benefit analyses. 

At the time of our review, OMB had not officially received 
the particulate matter cost-benefit analysis for review. There- 
fore, the selected OMB review comments that follow apply only to 
the two effluent limitation guidelines analyses. 

Officials in OMB's Regulatory and Statistical Analysis 
Division, Office of Information and Regulatory Affairs, acknowl- 
edged that EPA does not always include new source compliance costs 
in its estimates. Also, the Deputy Administrator of the Division 
recognized that EPA had not considered all significant alterna- 
tives in its analyses, and he said that OMB would encourage an 
agency to give more attention to considering a variety of alterna- 
tives. However, he explained that if an agency was constrained by 
resource limitations, OMB would not recommend that additional 
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funds be provided. Rather, OMB Jould encourage the agency to 
reallocate its existing resources. The Deputy Administrator also 
responded to the use Of only a lo-percent discount rate by stating 
that a lo-percent rate had been a long-standing practice. 

An OMB economist who reviews EPA's cost-benefit analyses 
said that he is generally looking for a "credible" analysis, 
making sure that it "generally points in the right direction," 
that "best estimates look like best estimates," and that it 
addresses "broad methodological issues” to avoid big mistakes. 
OMB's Deputy Administrator, Regulatory and Statistical Analysis 
Branch, supported those statements further by saying that OMB's 
review of EPA's analyses is only done to determine whether the 
regulatory proposal looks reasonable in general. He added that 
OMB does not expect fine-tuned analytical results because of tr 
lack of good scientific data. 

In our judgment, a cost-benefit analysis that estimates net 
benefits for only one alternative to the existing regulation is 
not credible because it does not indicate whether that action 
yields the highest net benefits of other promising alternatives. 

USING EPA GUIDELINES To PERFORM 
COST-BENEFIT ANALYSIS WILL RESULT IN 
MORE CREDIBLE ESTIMATES 

We believe that many of the problems found in the EPA cost- 
benefit analyses we reviewed were, in part, due to EPA'S lack of 
detailed, finalized guidelines to perform such analysis. The 
guidance provided in the executive order and by OMB were too 
general, in our opinion. However, in December 1983, EPA finalized 
guidelines addressing the correctable problems we have identi- 
fied. Following these guidelines should result in more credible 
analyses. 

Executive order and OMB guidance 
do not specify all costs 

Both Executive Order 12291 and OMB guidance are unclear as to 
what specific cost estimates should be included in an agency's 
cost-benefit analysis. The executive order, for example, indi- 
cates only that the potential costs of a rule should include any 
adverse effects that cannot be quantiried in monetary terms and 
the identification of those likely to bear the costs. OMB, in Its 
June 12, 1981, interim regulatory impact analysis guidance, states 
only that a schedule of costs should include the type of cost 
(capital, recurring, etc.), who would bear the cost, and when that 

- cost would be incurred. 



EPA's guidelines specify the costs to 
be included in cost-benefit analysis 

In December 1983, after commenting on our draft report, EPA 
finalized and adopted guidelines that specifically describe how 
various elements of a cost-benefit analysis should be performed. 
In describing the cost element, the guidelines state that a cost- 
benefit analysis requires an estimate of the total costs that 
regulations impose on society. A principal cost cited is compli- 
ance costs, which explicitly include both existing and new 
sources. By following these guidelines in establishing future 
cost estimates, EPA will eliminate the inconsistencies we found in 
its earlier efforts. 

The EPA guidelines also provide a centralized mechanism for 
controlling the direction and quality of future cost-benefit anal- 
yses. The guidelines state that program offices should contact 
EPA's Office of Policy, Planning and Evaluation and OMB in the 
early stages about the procedures, extent of detail, and degree of 
quantification appropriate for the analyses. 

In the draft report we sent EPA and OMB for comment, we pro- 
posed that EPA revise the detailed guidelines it drafted in 1982 
to recognize new source compliance costs. Further, we proposed 
that these guidelines be finalized. Because EPA revised, as we 
suggested, its draft guidelines to explicitly recognize new source 
compliance costs, and then finalized the guidelines in December 
1983, the above proposals are no longer necessary. 

CONCLUSIONS 

The problems we found in EPA's cost-benefit analyses can, in 
our judgment, be readily corrected by following EPA's recently 
adopted guidelines. To improve the usefulness of EPA's cost- 
benefit analyses as decisionmaking and informational tools, how- 
ever, EPA needs to include and prominently document, in executive 
summary form, all cost and benefit categories, areas of uncer- 
tainty, and all of the most :romising alternatives in its future 
analyses. 

RECOMMENDATIONS TO THE ADMINISTRATOR, EPA 

We recommend that the Administrator, Environmental Protection 
Agency, 

--require that all elements of costs be considered and 
consistently applied when determining whether regulations 
are major or minor; 
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--prominently dc ument, for inclusion in the public record 
and transmittal to OMB, a thorough explanation of the 
regulatory alternatives considered prior to EPA's decision 
to perform or not perform a cost-benefit analysis; this 
documentation should include a clear explanation as to why 
a particular alternative was considered and others were not 
so that decisionmakers and reviewing officials will have a 
complete understanding of the process; and 

--require that future cost-benefit analyses prominently 
include, in the executive summary, (1) a clear recognition 
of all costs and benefits, even those that cannot be 
quantified; (2) the range of uncertainties associated with 
those cost and benefit figures, as well as the sources of 
uncertainty; and (3) a comparison of all feasible 
alternatives. 

AGENCY COMMENTS AND OUR EVALUATION 

EPA stated in its comments to our draft report that At ex- 
pects to continue its work with cost-benefit analysis and increase 
its usefulness in decisionmaking. EPA, however, questioned some 
of our findings. For example, EPA stated that there is substan- 
tial consistency in the methodology used for estimating costs. In 
addition, EPA stated that it has not considered all potential pol- 
icy options in its analyses because of resource and time con- 
straints, and data and scientific uncertainties. 

Although we.agree that EPA's methodology for estimating costs 
has assured some consistency, we found some potentially serious 
problems, such as not always including new source compliance 
costs. Further, we recognize that EPA has performed its analyses 
under resource and time constraints. However, in the cost-benefit 
analyses we reviewed, EPA had already developed the models used to 
estimate costs and benefits. Thus, an analysis of other alterna- 
tives involving only a different level of stringency would have 
been straightforward and would have involved little additional 
expense. In response to EPA's statement about data and scientific 
uncertainties, such problems should apply with equal force to all 
significant alternatives. Thus, it is not evident that such 
uncertainties affect the ranking of those alternatives. 

In OMB's comments to our draft report, OMB stated that it was 
working closely with EPA to improve the analyses associated with 
rules currently in development, and our report will be helpful in 
guiding further improvements. In our draft report, we had pro- 
posed that OMB require that EPA implement the recommendations in 
this chapter. In light of OMB's statement that .t is working 
closely with EPA to imprc -e the analyses, we bel-eve our draft 
report proposal to ,3MB is not necessary. 
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OMB also stated that EPA'S work would benefit from a fuller 
exploration of alternatives. Furthermore, OMB agreed that new 
source costs should be included in the estimated total costs of a 
regulatory action so that better determinations can be made of the 
rule's status and resulting need for analysis. 

OMB believed that the quality and scope of EPA's analyses are 
often legitimately affected by pragmatic concerns, such as limited 
resources, court-ordered deadlines, and statutory constraints. In 
addition, OMB believed that a decision on whether EPA should 
examine additional alternatives or improve the estimates of costs 
and benefits ought to depend on the expected gains and costs of 
conducting further study. Although we agree that pragmatic 
concerns such as court-ordered deadlines could affect the quality 
and scope of EPA's analyses, Executive Order 12291 allows for an 
agency to examine additional alternatives after a rule has been 
promulgated. Furthermore, because models had already been 
developed to estimate costs and benefits, EPA could have analyzed 
additional alternatives in a short period of time with little 
added expense. 

OMB also stated that we over-emphasized the significance of 
the $lOO-million cutoff used as a criterion under Executive Order 
12291 for designating a regulation as major, and thus requiring a 
cost-benefit analysis. In OMB's view, the $lOO-million criterion 
is flexible, and OMB stated that EPA has frequently done cost- 
benefit analyses where expected impacts were well under $100 mil- 
lion. We believe that such a flexible criterion is not consistent 
with Executive Order 12291’s intended purpose to have cost-benefit 
analyses prepared only for major regulations. 

OMB stated that, in the instances we cited of inconsistent 
treatment of new source costs, the gains from further analysis 
were limited. We found no evidence to support OMB's comments. 
Furthermore, considering how large new source compliance costs 
were in the iron and steel industry case, gains from analysis in 
the other cases might have been substantial. 

Finally, OMB stated that our report calls for perfect 
compliance with the principles of Executive Order 12291. Such was 
not our intent, for perfection is not a realistic objective. Ke 
pointed out problems in the cost-benefit analyses that can be 
readily corrected which would help improve the usefulness of EPA's 
analyses. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Hr. J. Dexter Peach 
f -ector 
r . sources, Community and Economic 

38velopment Division 
U.S. General Accounting Office 
Washington, D.C. 20548 

Dear Mr. Peach: 

On September 19, 1983, the General Accounting Office 
(GAO) issued a draft report entitled NCost-Benefit Analysis 
Has Limitations, But Can Still Prwe Useful In Assessing 
Environmental Regulations" (RCED-83-206) for the Environmental 
Protection Agency's (EPA's) review and comment. As required 
by section 103(f)(i) P.L. 96-226, we are submitting the 
following 'comments on the contents and reccmmendations of 
the report. 

In general EPA agrees with G:) in its finding that cost- 
benefit analysis is a useful tool n considering options for 
setting standards despite some in cent limitations. The 
report provides very accurate ass 3ments of the 1:mitations 
and usefulness of benefit-cost an ysis at EPA and the 
recanmendations to the Administrator correspond directly to 
the werall philosophy of the Agency. The draft report, 
however, is emphasizing cost-benefit analysis to the exclusion 
of other considerations. For example, EPA's regulatory 
procedures require analysis of alternatives and associated 
environmental impacts. Many of EPA's major regulatory activities 
fall under the Agency's Voluntary Environmental Impact Statement 
(EIS) Program. These analyses uncover important qualitative 
considerations which should be included in decisionmaking. 
While there may be some deficgencies in EPA'S analyses, we 
believe that the information acquired from all of these 
reviews is necessary to make adequate regulatory judgments. 

[See GAO comment 1, p. 51.1 
GAO states that EPA is inconsistent in estimati- costs 

arr tries '2 avoid total annual compliance costs tha axceed 
$1 million. Wle the procedure for estimating co: 1 is 
not identical in every case, there is substantial co' stency 
in the methodology used for estimating costs. Also, .7ere 
is little opportunity for the Agency to purposely unaerestimate 
costs, because all of our estlmates are SUbJeCt to public 
scrutiny during a formal public comment period. 

(See GAO comment 2, p. 51.1 
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[See GAO comment 3, p. 51.1 

GAO states that EPA’s cost-benefit analyses do not 
consider a broad enough range of technology alternat iVeS. 
while in some instances full cost-benefit analyses have not 
been performed for the complete array of potential policy 
opt ions, these limitations were due to resource and time 
constraints. Further, given the data and scientific 
uncertainties, benefit-cost analyses can not yet always 
provide useful results for finely-tuned variants of certain 
policies. Therefore, the Agency has focused its resources 
by conducting cost-benefit analyses for a selected subset of 
the most relevant options, and has relied on cost-effectiveness 
and other analytical techniques to evaluate the full spectrum 
of policy alternatives. Also, the cost-benefit analyses 
that have been conducted, identify problems with the data 
and deal with the uncertainty of the estimates by presenting 
ranges for the benefit estimates. [See GAO comment 4, p. 52.1 

EPA expects to continue Its work with cost-benefit analyses 
and, by improving the underlying data and the analytical 
techniques used, increase the usefulness of cost-benefit 
analysis in decision making. However , it will be useful to 
address the issue of legislative change in a more cohesive 
manner than that suggested by the GAO. Rather than sending 
individual cost-benefit analyses to Congress on a piecemeal 
basis as they are completed, the Agency suggests that a 
broader perspective may be gained by providing Congress with 
analytical in format ion in more complete packages. This would 
imply sending Congress cost-benefit, cos t-ef feet iveness and 
other analyses pertaining to related policies so that specific 
results and policy decisions may be viewed in the broad 
context of all available information rather than in isolation. 

Enclosed are the Agency’s specific comments referenced 
to pages of the report for GAO’s review. Ill 

I hope this response to this draft is useful when GAO 
prepares the final report. We appreciate the opportunity to 
provide comments on this draft report, 

Sincerely yours, 

tv John M. Campbell, Jr. 
Acting Assistant Administrator 

for Policy, Planning and Evaluation 

Enclosure 

1The final report title and number have been changed. 
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SPECIFIC COMMeNTS ON G& DRAFT REPORT 
ENTITLEL 

COST BENEFIT ANALYSIS HAS LIMITATIONS, BUT CAN STILL PROVE 
USEFUL IN ASSESSING ENVIRONMENTAL REGULATIONS 

Page Paragraph Lines Comment 

cover We agree that there often is a 
summary 2 problem in complying with 

E.O. 12291 when the law prohibits 
[See GAO comment 6, pa 52.1 using benefit-cost analysis, 

but -hat even in these cases 
the Talysis can provide useful 
inf Tation. Beyond the 
ret lendation that these 
an 3es should be presented to 
car. - ess for assistance In 
their oversight responsibilities, 
benefit-cost analysis in these 
instances may indicate how far 
off the selected regulatory 
alternative may be from the 
“efficient* alternative. 

Glos- 
sary (1) 

4 l-5 

[See GAO comment 7, p. 52.1 

We suggest that a key sentence 
now found on page i, beginning 
the third paragraph, “Major 
gaps in underlying scientific 
data make it difficult to 
precisely estimate single dollar 
values attributed to environmental 
costs and benefits,” be incl ?d 
in the cover s mmary. 

The definition ivoids mentio-. 
of the key features of cost- 
effectiveness analysis (CEA). 
Specifically, CEA allows one to 
identify the least-cost means 
of accomplishing a specific 
objective. CEA also allows one 
to identify the set of dominant 
(least cost relative to other) 
alternatives. 
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Page Paragraph Lines 

i 2 9-14 

[See GAO comment 8, p. 52.1 

ii 1 l-5 

[See GAO comment 8, PO 52.1 

iii 1 

[See GAO comment 9, p. 52.1 

iii 1 3-7 

[See GAO comment 10, p. 52.1 

Comment 

The statements regarding the 
movement of benefits and costs 
with stringency level are 
generally true only when one 
has used cos t-ef feet iveness 
analysis to identify and compare 
dominant regulatory alternatives. 
The statements are generally 
false when one compares daninant 
with inferior regulatory alternatives. 

Benefit-cost analysis is founded 
on the premise of consumer 
sovereignty. To the extent the 
various ranges and rankings 
reflect the uncertainties in 
measuring revealed preferences, 
they can be valuable. To the 
extent the ranges and rankings 
result from artificial constraints 
imposed by policy, they can be 
misleading. 

As written, it is not clear 
whether the EPA standard or the 
Agency resources expended to 
conduct the analysis will cost 
$2 million. It should be 
reworded to reflect the latter. 
This statement should be expanded 
and put into a separate paragraph. 

Under the Clean Air Act, the 
Administrator of EPA may not 
consider economic and technologi ca 1 
feasibility in setting National 
Ambient Air Quality Standards 
(NAAQS) . Although this precludes 
consideration of benefit-cost 
analyses in setting NAAQS, it 
does not necessarily preclude 
consideration of benefit analyses 
for that purpose. The Agency 
is considering the generic 
issue of the role, if any, of 
benefit analysis, or parts 
thereof, in setting ambient 
standards. 
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Page Paragraph Lines Comment 

iii 3 12-21 Contrary to the GAO report, all 
impact analyses related to new 

[See GAO comment 11, p. 52.1 source performance standards do 
consider the cost of controlling 
such sources of pollution. 

iv 2 EPA disagrees with the observation 
that EPA’s analyses generally 
provide single estimates rather 

[See GAO comment 12, 7. 53.1 than ranges. EPA analyses 
almost always present ranges 
along with a discussion of t " 
uncertainty factors which 
produce the range. 

vi 1 11-17 

[See GAO comment 13, p. 53.1 

The most recent guidelines 
draft does not preclude explicit 
valuation of reduced mortality 
risk or the value of a statistical 
life saved. Also, there is an 
important distinction between 
the valuation of a specific 
life and the valuation of a 
statistical life which should 
be noted. These are confused 
in the present GAO report. 

3 1' l-10 Previous Executive Orders were also 
concerned, but from the narrower 

' perspectives of cost jnd economic 
[See GAO comment 14, p. 53.1 impact. This should be noted. 

5 10 The words "validity" and “validate” 

[See GAO comment 15, p. 53.1 
should be replaced with the 
words "verification" and "verify". 

7 2 8-10 The last sentence could be better 
stated as-- similar problems may 

[See GAO comment 15, p. 53.1 arise in estimating costs. 
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Page Paragraph Lines 

7 3 5-9 

[See GAO comment 16, p. 53.1 

7,8,9 

[See GAO comment 17, p. 53.1 

8 4 l-9 

[See GAO comment 18, p. 53.1 

Comment 

Better access to existing socio- 
demographic, health, and economic 
data sets is also needed. In 
addition, better physical and 
natural science data for benefit- 
cost analysis should be defined 
by example. Specifically, 
better means 1) improved 
experimental design to measure 
concentration-response 
relationships within the context 
of averting and mitigating 
action, 2) physical effects 
indexes amenable to valuation, 
3 1 mechanisms for extrapolating 
results across time and space, 
etc. 

GAO incorrectly assumes the damage 
function approach is the only , 
way to estimate benefits. The 
discussion on pp. 7, 8 and 9 
should be qualified to note 
that contingent valuation 
hedonic wager property value, 
and other techniques may not 
require as much information on 
physical or other measures. 

True, some of those studies did 
not control the other variables. 
But, the basis for the benefit 
estimate did reflect the results 
of the other studies having 
such controls. Furthermore, 
using ordinary least squares 
estimation techniques, estimates 
will not be biased upward without 
specification of those factors 
if the pollution variable and other 
factors are oncorrelated. 
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Page Paragraph Lines Comment 

9 7 The statement that "particulate 
matter to visibility changes is 
not scientifical feasible at 

[See GAO comment 19, p. 54.1 this time" is incorrect. These 
calculations are scientifically 
feasible but were not undertaken 
for the PM analysis because the 
controls under consideration 
are not expected to substantially 
improve visibility. 

10 2 9-12 This statement is true lnly if you 
know the number of deaths with 

[See GAO comment 20, p. 54.1 certainty. 

11 3 l-4 The report suggests that cost- 

[See GAO comment 21, p. 54.1 
benefit analyses are potent ial ly 
manageable through use of a 
range of values. This is 
assuming that sufficient 
information exists to develop a 
range. Given the data gaps 
that are inherent in cost- 
benefit analyses, it may not 
always be possible even to 
develop a plausible range of 
values narrow enough to be 
useful for policy purposes. 

11 1 7-11 The implication of this statement 
is that scientific research on 
physical measures of health and 

IS& *O comment 22, p. 54.1 environmental improvements are 
only addressed under the 4 
million dollars allocated to 
benefits research. GAO should 
note that research on health 
and environmental effects are 
extensively addressed in other 
portions of the ORD budget. 

14 3 1-12 See the canment on page 7, 
paragraph 3, lines 5-9. Unless 

[See GAO comment 23, p. 54.1 the research on physical measures 
of health and environmental 
improvement is structured to 
serve as an input to benefit- 
cost analysis, it will do little 
to improve the credibility of 
benefit-cost analysis. 
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Page Paragraph Lines 

16 3 l-6 

[See GAO comment 24, p. 54. I 

18 1 l-9 

[See GAO comment 25, pa 54.1 

21 3 l-5 

[See GAO comment 26, pa 55.1 

[See GAO comment 27, p. 55.1 

-6- 

Comment 

The report statement 
Clean Water Act does 
co8 t-benef i t results 

that the 
not prohibit 
fran being 

used in regulatory decisionmaking 
is not accurate. There is 
serious question whether the 
Agency may rely on such analysis 
in developing the technology 
based effluent limitations 
guidelines and standards under 
the Clean Water Act. 

EPA has made no decision as to 
whether the environmental benefits 
section of the particulate matter 
benefit-cost analysis can be 
used in setting NAAQS. 

We generally support the suggestion 
in the GAG report that cost- 
benefit analyses, which are 
prepared but not used because 
of legal prohibitions, should 
be transmitted to Congress: 
however , care would have to be 
taken in this type of transmittal. 
Without any kind of acccmpanying 
explanation the findings could 
be misleading, given the 
uncertainties and data gaps 
prevalent in this type of 
analysis. Also, cost-benefit 
analyses should not be transmitted 
without including other qualitative 
types of analyses (environmental 
impact analysis) to give a 
broader view of the consequences 
of the regulatory action. 
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Page Paragraph Lines 

23 1 13-15 

[See GAO comment 28, p. 55.1 

23 3 

[See GAO comment 29, p* 55.1 

23 3 

[See GAO COlmaent 30, P- 55-l 

Comment 

The particulate matter analysis 
was reviewed at various stages by 
Thomas Cracker, Lester Lave, 
Paul Portney, Eugene Seskin, V. 
Kerry Smith, William Watson, 
and CONSAD Research Corporation 
(under contact to AISI). Howev , 
as mentioned, more formal and 
extensive review in a public 
forum would improve the 
credibility of the analysis. 

Contrary to suggestions by GAO 
of inconsistancy in designating 
major rules, the Agency has 
been as consistent as possible 
in this regard. 

(a) Federal Register Agenda of 
Regulations forcasts early 
estimates of major or 
minor rules based primarily 
on engineering cost 
estimates of many control 
options, size of industry, 
etc. Except when public 
comment on new data greatly 
changed things, the 
forcecast held true. 

(b) Compliance costs for new 
sources of pollution are 
examined in setting new 
source performance stand- 
ards. As such, it is 
inaccurate to suggest, as 
the GAO report does, that 
more major rule designations 
would be made under Executive 
Order 12291. As stated above, 
these costs are estimated 
using engineering cost 
analyses because few facili- 
ties are available. 
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Page Paragraph Lines Comment 

23 5 Metal Finishing is a large, 
diverse industry for which 

[See GAO comment 31, p. 55.1 projections of new sources 
could be misleading. As in 
Iron and Steel, if we can 
reasonably do the cost estimates, 
we assess the effluent reduction 
benefits. 

24 3 1-4 The statement, "EPA generally 
makes a concerted effort to 
keep annual cost estimates of 

[See GAO comment 32, p. 55.1 its proposed regulations under 
$100 million...," is incorrect. 

[See GAO comment 33, Pe 55-l 

The Effluent Guidelines Division 
of the Office of Water assesses 
the full range of technology 
options and the full cost of 
each option, which may be more 
or less than $100 million 
depending on the per plant 
cost, number of plants, etc. 
In estimating the cost of each 
of these options, EPA tries, 
wherever possible, to fully 
account for technology already 
in place. Many segments of 
industry have already installed 
pollution control equipment. 
If we did not take this into 
account, the Agency's costs 
would be overstated and some 
regultions would be inappropriately 
identified as major. 
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Page Paragraph Lines Comment 

24 4 

[See GAO comment 34, p. 56.1 

In response to public comments 
on the 1979 proposed requlation, 
EPA reevaluated-existing data, 
collected additional data and 
determined that the technology 
underlying the proposed standards 
was inappropriate. EPA 
promulgated less stringent 
regulations than had been 
proposed because these public 
canments and new analyses 
established that the Agency’s 
proposed limitations and 
standards were not appropriate. 
There was no conscious view to 
avoid promulgating a “major” rule. 

3G 1 1-4 See comment on page ii, paragraph 
1, lines l-5. The words 

[See GAO comment 35, p. 56.1 
"limited" use should be clarified. 
CASAC review does imply a great 
deal of credibility in the 
present approach to ambient 
standards development. However, 
to date CASAC has not reviewed 
Criteria Document study selection, 
classif ication, and interpretation 
procedures. 

32 Recan- GAO has recanmended an expansion of 
mendations the effort devoted to benefit- 

[See GAO comment 36, pa 56.1 cost analysis by examining 
greater number of alternatives 
and more detailed cost information. 
However, GAO should recognize 
that time and resource constraints 
often force the Agency to focus 
its resources by conducting 
full cost-benefit analyses for 
only the most relevant opitions 
(and that EPA often relies on 
cost-effectiveness and other 
analytical techniques to narrow 
the broad range of feasible 
policy .lternatives to narrow 
the ra ? of options). 



APPENDIX III 

GAO'S EVALUATION 

APPENDIX III 

1. [GAO COMMENT: The overall objective of our review was 
to evaluate how useful cost-benefit analysis has been or 
can be in assessing environmental regulations. We agree 
with EPA that other considerations are certainly useful 
in decisionmaking.] 

2. [GAO COMMENT: EPA'S Director, Effluent Guidelines 
Division, office of Water Regulations and Standards, 
told us that EPA generally makes a concerted effort to 
keep annual cost estimates of its proposed rules under 
$100 million. Although EPA'S methodology for estimating 
costs has assured some consistency, our review revealed 
some potentially serious inconsistencies, such as not 
always including new source compliance costs in proposed 
effluent limitation guidelines regulations.] 

3. [GAO COMMENT: We acknowledged in our report EPA's 
reasons for not considering a broader range of 
alternatives in its cost-benefit analyses. Although the 
costs of doing a more in-depth analysis may at times be 
significant, there can also be substantial benefits 
derived from that effort, whether it be saving industry 
from needless expenses or preventing disease and death. 
Further, in two cost-benefit analyses we reviewed, only 
one alternative was considered. In our opinion, a 
cost-benefit analysis that considers only one 
alternative is not credible because it does not indicate 
whether that action yields the highest net benefits. 

In analyzing alternatives, it is unclear to us how the 
recognized data and scientific uncertainties make it any 
more difficult to evaluate one subset of alternatives 
compared to another subset. For example, if EPA 
estimates dollar costs and benefits for one regulatory 
alternative, after having already grappled with the 
uncertainties, it should be fairly straightforward to 
estimate costs and benefits for variants to that 
alternative (less stringent and more stringent ones) 
without having to unaertake a completely new analysis of 
uncertainty.] 
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4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

[GAO COMMENT: We agree. However, EPA has not always 
presented those data uncertainties an3 ranges of benefit 
estimates in a prominent manner in the executive 
summaries. Rather, they have been presented in a way 
that requires decisionmakers to perform extensive 
searches of voluminous documentation.] 

[GAO COMMENT: Deleted] 

[GAO COMMENT: We agree with EPA's comments and believe 
that the final cover summary accounts for EPA's 
concerns.] 

[GAO COMMENT: We agree th EPA's commen and have 
included them in the fi: glossary.] 

[GAO COMMENT: We basic ..y agree with these EPA 
comments. However, they pertain to technical issues 
that are not germaine to this report.] 

[GAO COMMENT: The final report reflects that the 
cost-benefit analysis will cost $2 million.] 

[GAO COMMENT: EPA's comment is fully discussed in the 
report text.] 

[GAO COMhENT: EPA may consider new source compliance 
costs in it's impact analyses. We found, however, that 
EPA in most cases did not include th?se costs when 
determining whether itc proposed ef -uent limitation 
guidelines regulations +er? major o- minor.] 
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12. 

13. 

14. 

15. 

16. 

17. 

18. 

[GAO COMMENT: We revised the final digest to show that 
EPA generally "highlighted" single dollar estimates 
rather than ranges of estimates in its cost-benefit 
analyses. We believe it is important that EPA 
prominently displays ranges of estlmates in its 
executive summaries, as a decisionmaker may not have 
time to sift through numerous documents to obtain such 
information.] 

[GAO COMMENT: We have deleted reference to explicit 
values in our report. HOWeVer, in our opinion, the 
distinction between the valuation of a specific life and 
the valuation of a statistical life does not appear 
critical in deciding whether to place explicit dollar 
values on health risks.] 

[GAO COMMENT: The scope of our review addressed 
cost-benefit analysis, and EPA's efforts to implement 
Executive Order 12291. We do not believe that there is 
a need to note previous executive orders that did not 
specifically require cost-benefit analysis.] 

[GAO COMMENT: The final report reflects EPA's suggested 
wording.] 

[GAO COMMENT: We agree with EPA'S comments. However, 
they are technical points that are not necessary to 
support our statement that better physical and natural 
science data are needed. Thus, we have made no 
revision.] 

[GAO COMMENT: Contingent valuation and other associated 
techniques are used to measure how much people are 
willing to pay for a certain amount of environmental 
improvement. Importantly, people perceive the 
improvement (end) and place a value on it without 
knowing about the necessary regulation (means) to bring 
about the improvement. EPA must determine the means 
that will accomplish the end. To do so requires the 
type of scientific and physical information discussed In 
this report.] 

[GAO COMMENT: This point 1s addressed in chapter 4 of 
this report, wherein we note that the benefit estimates 
reflect the results of various stuales. In a number of 
tr.ose studies, the pollution variable and other factors 
were correlated.] 
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19. 

20. 

. . 

22. 

23. 

24. 

25. 

[GAO C YMENT: A December 1981 araft P inalysls stated 
that it was not currently possible to itlmate directly 
the visibility benefit associated with the PM standards 
analyzed. That statement was not included In the flnal 
PM analysis. Therefore, we have also deleted the 
sentence from our final report, as it is not needed to 
support our point that there are problems in estimating 
physrcal measures of benefits.] 

[GAO COMMENT: EPA is commenting on a hypothetical 
example we included in our report to explain explicit 
and implicit dollar values associated with premature 
deaths. If you do not know the number of deaths with 
certainty, you simply compute expected minimum and 
maximum dollar values.] 

[GAO COMMENT: We recognize that there may be instances 
where it may not be possible to develop a plausible 
range of values. Therefore, we have revised the report 
to reflect that cost-benefit analysis can be used to 
identify whether there is such a range.] 

[GAO COMMENT: Our report has been revised to reflect 
EPA'S future research efforts that are tied to the data 
needs of cost-benefit analysis.] 

[GAO COMMENT: We agree with EPA's comment and believe 
that EPA should keep this in mind when developing 
research to close the most critical data gaps.] 

[GAO COMMENT: We agree in part with EPA's comment and 
have revised the repo:t accordingly. Section '4(b)(l) 
of the Clean Water AI directs EPA to perform limited 
cost-benefit analysi- Jhen setting best practi,dble 
control technology st_ndards. However, section 
304(b)(2) only lists "the cost of achieving such 
effluent reduction" as a factor in assessing best 
available technology standards, and does not 
specifically answer the question whether such costs are 
to be considered in relation to the benefits derived 
from such standards.] 

[GAO COMMENT: EPA's comment is consistent with our 
report.] 
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26. [GAO COMMENT: We believe such explanations should be a 
vital part of the executive summaries of all cost- 
benefit analyses, as we recommended to EPA in chapter 4 
of this report.] 

27. [GAO COMMENT: We believe that the important findings of 
these other analyses should be included in the executive 
summaries of the cost-benefit analyses.] 

28. [GAO COMMENT: We have deleted the segment of the report 
dealing with scientific review.] 

29. [GAO COMMENT: The inconsistent treatment of new source 
compliance costs in EPA'S effluent limitation guidelines 
regulations may have resulted in incorrect designation 
of some rules as major or minor. It is unclear from 
EPA'S comments how that agency determines the accuracy 
of its "forecasts" of major/minor rules.] 

30. [GAO COMMENT: We disagree with this EPA comment, as we 
found that new source compliance costs were not 
considered in determining major/minor rules for most of 
EPA'S effluent limitation guidelines regulations.] 

31. [GAO COMMENT: Based on EPA's comment, it is unclear why 
projections of new source compliance costs would be any 
more misleading than omitting such cost estimates 
altogether.] 

32. [GAO COMMENT: This statement was made by EPA'S 
Director, Effluent Guidelines Division, Office of Water 
Regulations and Standards, and is consistent with our 
review findings.] 

33. [GAO COMMENT: We do not question the validity of 
excluding the cost of technology already in place. Our 
report addresses the inconsistent use of compliance 
costs pertaining to existing and new sources of 
pollution.] 
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34. (GAO COMMENT: The final rule for the leather tanning 
and finishing industry was promulgated nearly 2 years 
after Executive Order 12291 was issued. We question why 
a cost-benefit analysis of the proposed regulation, 
which stood a good chance of exceeding $100 million, was 
not done in accordance with the Executive Order. In 
that way, a better measure of the benefits not gained 
because a less stringent regulation was chosen would 
have been available.] 

35. [GAO COMMENT: We have eliminated this segment from the 
final report.] 

36. [GAO COMMENT: While we agree that EPA should use its 
scarce resources judiciously in evaluating proposed 
regulations, we question the value of spending sizeable 
sums to estimate the costs and benefits of only one 
regulatory alternative. Knowing the net benefits of 
just one alternative basically gives a decisionmaker a 
false sense of confidence to believe that is the best 
way to regulate.] 

37. [GAO note : page references in this appendix which 
referred to our draft report were changed to reflect 
their location in this final report.] 
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EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF MANAGEMENT AND BUDGET 

WASHINGTON. 0 C 2(1605 

Mr. William J. Anderson 
Director, General Government Division 
U.S. General Accounting Office 
Washington, D.C. 20548 

Dear Mr. Anderson: 

Thank you for giving us an opportunity to review GAO’s draft 
report to the Congress, “Cost-Benefit Analysis has Limitations, 
But Can Still Prove Useful in Assessing Environmental 
Regulation." This report provides useful insight into how we can 
improve cost-benefit assessments and into how they can be used to 
improve regulatory decisions. 

We agree that many of the Environmental Protection Agency’s 
cost-benefit analyses could be improved. As your report Points 
out, some deficiencies are uncontrollable by EPA and reflect the 
state-of-the-art of such analysis and the unavailability of 
certain data. We agree that, in other cases, EPA’s work could 
benefit from more use of sensitivity analysis or a fuller 
exploration of alternatives. Also, we too support EPA’s efforts 
to issue final internal guidance on cost-benefit analysis. 
However, we take exception to several of your specific arguments 
and will discuss these below. 

Your report criticizes EPA and OMB because some agency analyses 
are not as complete as one would ideally wish them to be. We 
also would like to see perfect cost-benefit analyses come from 
EPA. But we believe that the quality and scope of the analyses 
are often legitimately affected by pragmatic concerns, such as 
limited resources, court-imposed deadlines, and statutory 
constraints. EPA and OMB are working closely to improve the 
analyses associated with rules currently in development. 
However, for most of the rules EPA has published during the past 
three years, analysis has been underway for as much as five to 
seven years. In such cases, a decision on whether the agency 
should examine additional alternatives or improve the estimates 
of cost and benefits ought to depend on the expected gains and 
costs of conducting further study. The additional information 
gained may not justify the additional cost and delay. Also, 
legislative or court deadlines often allow little leeway for the 
agency to expand the scope of its analysis. [See GAO comment I, p. 

We think GAO over-emphasizes the significance of the $100 million 
cutoff used as a criterion under Executive Order 12291 for 
designating a regulation as major, and thus requiring a 
Regulatory Impact Analysis (RIA). We believe this criterion was 
never meant to be an inflexible threshold, eliminating the need 
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for decisions regardrng the usefulness of RIA’s In specrfrc 
cases. Rather, the “major” designation serves as general 
guidance on when intensive analysis is most appropriate. In some 
cases, impact analysis is Justified for rules with relatively 
minimal economic impact, and, in fact, EPA has frequently done 
cost-benefit analyses where expected impacts were well under $100 
million. On the other hand, if adequate data have already been 
developed regarding likely benefits and costs, additional 
cost-benefit analysis may not only be unnecessary, it may itself 
not be cost effective. In addition, it should be noted that some 
of EPA’s statutes require analysis of costs and benefits (the ait 
office's New Source Performance Standard program for example), 
and that the Executive Order simply requires the development of 
better information, across a broader varie of programs, n 
has been developed in the past. [See GAO c ment 2, 3. 6C. 

We agree with you that new source cc 3 shoerid be include< -e 
estimated total costs of a regulator acticq, so that bet: 
determinations can be made of the ruie’s stdtus and result 
need for analysis. We also believe that better analysis of r;e 
effects of regulations on new sources is important to counteract 
the “new source bias” that underlies much of environmental 
regulation. However, in the instances you cite of inconsistent 
treatment of new source costs, the gains from further new source 
analysis were limited in view of the extensive analyses already 
prepared by EPA and the court-set deadlines. 

[See GAO COmHIent 3, pp. 60-61.) 
You also express concern about the ten percent discount rate 
employed in EPA RIAs. In its draft RIA guidelines, OMR suggests 
that discount rates other than ten percent be used to evaluate 
the sensitivity of the analysis to alternative discount rates. 
Where there are substantial differences in the time stream of 
benefits and costs, a cost-benefit analysis may be sensitive to 
the discount rate. However, where an analysis develops only a 
qualitative estimate of the benefits of a proposed action, as in 
cost-effectiveness analysis, the use of alternative discount 
races would provide no significant additional information because 
the effect of alternative rates on the present value of costs LS 
unambiguous. [See GAO comment 4, p. 61.1 

Finally, your report seems to imply that EPA’s supporting 
analyses are inadequate because they fail to comply perfectly 
with the principles of Executive Order 12291. We believe, 
however, that EPA’s compliance with the Order should be viewed as 
an evolutionary process rather than as a discrete event. We 
expect EPA’s analyses will continue to improve as the agency 
gains experience in preparing RIA’s, and has the opportunity to 
plan for such analysis from the very start of its development of 
regulations. [See GAO comment 5, P- 61.1 
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As I hope we have made clear, the above comments are not meant to 
suggest that we are entirely satisfied with the quality of the 
analytical base underlying EPA's regulations. We are working 
closely and continuously with EPA to improve the analysis of its 
rules. We believe, given all of the constraints under which the 
agency must operate, that it is doing a commendable job on its 
analyses, and that they are continually improving. We also 
believe that this report will be helpful in guiding further 
improvements. 
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on other proposed regulations shed no light on total new 
source compliance costs. Considering how large new 
source compliance costs were in the iron and steel 
industry case, gains from additional analysis in the 
other cases might have been substantial. 

Regarding OMB's comment on court-set deadlines, we note 
that the iron and steel analysis included new source 
estimates despite such a deadline.] 

4. [GAO COMMENT: The three cost-benefit analyses we 
reviewed were not cost-effectiveness analyses. They 
gave dollar estimates of benefits and net benefits, and 
the time stream of benefits and costs differed. Thus, 
the use of alternative discount rates is important and 
is consistent with OMB guidance.] 

5. [GAO COMMENT: Our report does not suggest that EPA's 
cost-benefit analyses be perfect. Rather, the report 
points out correctable deficiencies. While we agree 
with OMB that EPA's analyses are improving, we believe 
that added effort is needed to make the cost-benefit 
analyses credible.] 

(089211) 
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