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MEMORANDUM FOR THE HEADS OF DEPARTMENTS AND AGENCIES

FROM: Jacob J. Lew
Director

SUBJECT: Guiddines to Standardize Measures of Costs and Benefits and the Format of
Accounting Statements

Section 638 of the FY' 99 Omnibus Appropriations Act and Section 628 of the FY 00 Treasury
and Generd Government Appropriations Act require OMB to issue guidelines to hep sandardize the
measures of benefits and costs of Federd regulations. The agencies are to use these guidelinesin
preparing the “accounting statements’ on the benefits and costs of regulations that OMB can then
include in areport to Congress on the benefits and costs of Federa regulation.

In October, we circulated draft guiddines for interagency comment and peer review. We very
much appreciate the efforts of your Saff in reviewing the draft guidelines and providing comments. We
revised the document to respond to many of the comments received through the interagency review
process.

We bdlieve thisfind guideline document will provide a sound foundeation for estimating and
presenting the benefits and costs of Federd regulation.



“Guiddinesto Standar dize M easur es of Costs and Benefits
and the Format of Accounting Statements’

Introduction

These Guiddines are designed to help you, our regulatory agencies, do your job more effectively. They
aso will help us standardize the way we measure the benefits and costs of federa regulatory actions.

Why do we need to do Economic Analysis?

An economic analyss helps you evauate the consequences of regulatory action. It provides aforma
way of organizing the evidence on the key effects -- good and bad -- of the various dternatives you are
consdering in developing the regulation. This dlows you to assess whether the benefits of an action are
likely to outweigh the costs. Y our evauation of the consequences of dternative regulatory and non-
regulatory actions helps direct resources -- those of society as awhole aswel asfor your agency --
toward the greatest socia good.

Y our economic analysis dso informs others -- other parts of the Executive Branch of the Federa
government, Congress, regulated entities and the public -- of the effects of your action (and assures
them of its reasonableness). In order to accomplish this, you should present a“trangparent” analyss.
Thisindudes

» ldentifying and evauating reasonable aternatives to the proposed regulatory action,
» Stating the important assumptions and showing the sengitivity of the estimates to these
assumptions.

What arethemajor partsof an Economic Analysis?
Y our analysis should contain three basic dements:
(1) astatement of the need for the proposed action,
(2) an examination of aternative approaches, and
(3) an andysis of the benefits and codts of identified dternatives.
In preparing a benefit and cost andysis, you should
» identify abasdine. A benefit and cost anadydsis anincrementd anadyssthat comparesa
regulatory action with abasdine. Agencies often use the dternative of “no action” astheir
basdine. The sdected basdine should represent your best assessment of the way the world
would look absent the proposed rule.

» identify and evauate the linkage between the direct action required (for example, the use of
additiona safety equipment on the job) and the desirable effects or benefits of the action



(for example, areduction in the risk of injury) for each of the identified dternatives.
* identify and evauate the undesirable effects or costs of the action for each of the identified
dternatives.

Finally, your economic analysis should present asummary of the benefit and cost estimates for each
dternative and provide a clear satement of the effectsin aform that is easily usable by other readers of
therule.

Y ou will find that you cannot write agood regulatory andysis according to aformula. The preparation
of high-quality andlyss requires competent professond judgment. Different regulations may cal for
different emphasesin the analyses, depending on the importance and complexity of the regulatory issues
and the sengitivity of the benefit and cost estimates to key assumptions.

Why are we issuing these Guidelines?

Section 638(c) of the 1999 Omnibus Consolidated and Emergency Supplementa Appropriations Act
and Section 628(c) of the Fiscal Year 2000 Treasury and Genera Government Appropriations Act
requires OMB to issue guidelines to help agencies estimate the benefits and costs of Federa regulations
and paperwork and summarize the results of the associated andysis.

These Guiddines draw fromthe ABest Practices) document developed in 1994 and 1995 by an
interagency group co-chaired by the Department of Transportation and the Council of Economic
Advisars. That “Best Practices’ document in turn revised the “Regulatory Impact Andys's Guidance’
published by OMB in 1990 after atwo-year notice and comment period. Y ou should use this
document in estimating and presenting the benefits and cogts of regulations. While it does not represent
OMB guidance, you may use the Best Practices document as supplementary materid to illustrate
further specific issues or techniques. Section | provides guiddines for your preparation of the estimates
and the associated agency report. Wherever possible, we use examples from recent regulatory
andysesto illugtrate important concepts. Section |l sets out ingtructions and a suggested format for the
accounting statement.



SECTION |: GUIDELINESFOR THE ANALYSISOF BENEFITSAND COSTS
OF MAJOR FINAL RULES

A. GENERAL CONSIDERATIONS

1. IsTherea Need for the Regulatory Action? President Clinton’s Executive Order 12866 states
that AEach agency shdl identify the problem that it intends to address (including, where applicable, the
falures of private markets or public indtitutions that warrant new agency action) as well as assessthe
ggnificance of that problem.f To establish a need for the proposed action, you should explain whether
the problem arises because of a sgnificant market failure or some other compelling public need. If
thereisasgnificant market falure, you should describe the nature of thisfalure in both quditative and
quantitetive terms. Since the existence of a market failure is not sufficient to judtify government
intervention, you should show that government intervention to correct the market falure islikdly to do
more economic good than harm. If the problem is not a sgnificant market failure, you should provide
an dternaive demongration of compelling public need. Such needs may include the improvement of
governmenta processes or distributional concerns.

If the action isaresult of a gatutory or judicia directive, you should state so clearly. Y ou should aso
discuss the specific authority for your action, the extent of discretion available to you, and the regulatory
ingruments you might use,

2. What Alternatives Should | Evaluate? Y ou should decide on and describe the number and
choice of dternatives available to you and discuss the reasons for your choice. Alternativesthat rely on
incentives and offer increased flexibility are often more cost-effective than more precriptive
approaches. For example, user fees and information dissemination may be good aternatives to direct
command-and-control regulation. Within a command-and-control regulatory program, performance-
based standards may offer advantages over stlandards specifying design, behavior, or manner of
compliance.

Y ou should especialy consider dl gppropriate aternatives for the key attributes or provisions of the
rule.

What are some alternative regulatory actions | should consider?

* Informationad Measures.

* Market-Based Approaches.

» Performance-Based Standards.

» Different Requirements for Different Segments of the Regulated Population.
» Alterndive Levds of Stringency.

» Alternative Effective Dates of Compliance.

» Alternative Methods of Ensuring Compliance.
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Can you give me mor e specific examples?

* Informational M easures - FDA requires labels showing the levels of nutrients and other
ingredients that affect human health, rather than restricting these ingredients.

* Market-Based Approaches - EPA-sAAcid Raini program alows firms to trade permits to emit
sulfur dioxide. This gpproach dlows firmswith high costs of controlling emissions to buy permits
from low-cogt firms, reducing the codts of the overdl program while maintaining aggregate
emissons reductions.

* Performance Standards - EPA sats automotive tailpipe emisson standards in grams per mile
traveled rather than requiring specific designs to achieve those ends. The Nationd Highway Traffic
Safety Adminigtration (NHTSA) safety standards establish apermissible leve of force that may act
on occupants in a crash rather than setting specific mandatory vehicle designs.

Wherethereisa* continuum” of dternaivesfor astandard (for example, the leve of stringency), you
should generdly andlyze at least three options:

» theoption sarving as afocus for the Agency or program office regulaory initiative;

» amore gringent option that achieves additiond benefits (and presumably costs more) beyond those
redized by the preferred option; and

» alessdringent option that costs less (and presumably generates fewer benefits) than the preferred
option.

Y ou should choose options that are reasonable dternatives deserving careful consideration. In some
cases, the regulatory program will focus on an option that is near or a the limit of technical feagibility or
that fully achievesthe objectives of the regulation. In these cases, the analysis would not need to
examine amore stringent option. For each of the options analyzed, you should compare the anticipated
benefits to the corresponding codts.

In some cases, you may decide to analyze awide array of options. Thus, DOEs 1998 rule setting new
energy efficiency standards for refrigerators and freezers analyzed alarge number of options and
produced arich amount of information on ther rdative effects. This anayss -- examining more than 20
dternative performance standards for one class of refrigerators with top-mounted freezers -- enabled
DOE to sdlect an option that produced $200 more in net benefits per refrigerator than the least
attractive option.

Y ou should andyze the benefits and codts of different regulatory provisions separately when arule
includes anumber of digtinct provisons. If the existence of one provision affects the benefits or costs
arigng from another provision, the andys's becomes more complicated, but the need to examine
provisons separately remains. In this case, you should evauate each specific provison by determining



the net benefits of the proposed regulation with and without it. Analyzing dl possble combinations of
provisonsin thisway isimpracticd if their number islarge and interaction effects are widespread. You
need to use judgment to select the most sgnificant or relevant provisons for such anayss.

Y ou should aso discuss the statutory requirements that affect the selection of regulatory approaches. If
lega condraints prevent the sdection of aregulatory action that best satisfies the philosophy and
principles of Executive Order 12866, you should identify these congraints and estimate their
opportunity cost.

3. How Do | Choose a Baseline? Y ou need to measure the benefits and cogts of arule againgt a
basdline. This basdline should be the best assessment of the way the world would look absent the
proposed regulation. The choice of a proper basdine may require consideration of awide range of
potentia factors, including:

* evolution of the market,

» changesin externd factors affecting benefits and cogts,

» changesin regulations promulgated by the agency or other government entities, and the degree of
compliance by regulated entities with other regulations.

Y ou may often find it reasonable to forecast that the world absent the regulation will resemble the
present. If you do S0, however, your basdine should reflect the future effect of current programs and
policies. For review of an exiging regulation, abasdine assuming Ano changell in the regulatory
program generally provides an appropriate bass for evaluating reasonable regulatory dternatives.
When more than one basdine is reasonable and the choice of basdine will sgnificantly affect estimated
benefits and cogts, you should consider measuring benefits and cogts againg dternative basdines. In
doing s0 you can andyze the effects on benefits and costs of making different assumptions about other
agencies regulations, or the degree of compliance with your own exiging rules. In dl cases, you must
eva uate benefits and costs againgt the same basdine. Y ou should aso discuss the reasonableness of
the basdlines used in these sengitivity analyses.

EPA:s 1998 find PCB disposa rule provides agood example. EPA used severa alternative basdlines,
each reflecting a different interpretation of existing regulatory requirements. In particular, one basdine
reflected aliterd interpretation of EPA=s 1979 rule and another the actua implementation of that rulein
the year immediately preceding the 1998 revison. The use of multiple basdines illustrated the
subgtantia effect changes in EPA=s implementation policy could have on the cost of aregulatory
program. In the years after EPA adopted the 1979 PCB disposd rule, changesin EPA policy --
especidly dlowing the disposal of automobile Ashredder fluff@ in municipa landfills -- reduced the cost
of the program by more than $500 million per year.

In some cases, subgtantia portions of arule may smply restate statutory requirements that would be
sdf-implementing even in the absence of the regulatory action. In these cases, you should use a pre-
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dtatute baseline. If you are able to separate out those areas where the agency has discretion, you may
a0 use a podt-gatute basdine to evauate the discretionary elements of the action.

4. What Should | Do With Nonmonetized Benefits and Costs? Although we prefer that agencies
use acceptable monetized benefit and cost estimates, we recognize that monetizing some of the effects
of regulationsis difficult, if not impossble. Even quantifying some effects may not be easy.

a) What Should I Do With Benefits and Codts that are Difficult to Monetize?

Y ou should monetize quantitative estimates whenever possible. Use commonly accepted vaues or
procedures to monetize costs and benefits, and ensure that key andytical assumptions are defensible. 1
monetization isimpossible, explain why and present dl available quantitative information. For example,
if you can quantify, but cannot monetize, improvements in water quality and increases in fish populations
resulting from water quality regulation, you can describe benefits in terms of stream miles of improved
water clarity for boaters and increases in game fish populations for anglers. Y ou should aso describe
the timing and likelihood of such effects and avoid double-counting of benefits when estimates of
monetized and physicd effects are mixed in the same andlyss.

b) What Should | Do With Benefits and Cogs that are Even Difficult to Quantify?

Acceptable quantitative estimates of benefits and costs are preferable to quditative descriptions of
benefits and costs. Quantifying the effects of regulations can be difficult, however, and sometimes
impossible. If quantification is difficult, you should present any rdevant quantitative information dong
with a description of the unquantifiable effects. Such descriptions could include ecological gains,
improvements in qudity of life, and aesthetic beauty. For casesin which the presence of unquantifigble
benefits or costs affects a policy choice, you should provide a clear explanation of the rationde behind
the choice. Such an explanation could include detailed information on the nature, timing, likelihood,
location, and digtribution of the unquantified benefits and cogts. Also, please include a summary table
that lists dl the unquantifiable benefits and costs, ordered by expected magnitude if possible.

5. How Do | TakeInto Account the Timing of Benefits and Costs? To permit meaningful
comparisons, you need to discount benefits and costs that occur in different time periods. The earlier
that resources (goods or services) are available for consumption, the more people are willing to pay for
them. Onereason isthat invested resources generdly are productive. They earn postive rates of
return. Another isthat most people have needs they prefer to meet now rather than later. For
example, in the absence of current assets, they willingly borrow (and pay interest) to satisfy those
needs.

Asafirs step, you should consider presenting the streams of benefits and costs over time. These “raw”
streams of benefits and costs can help you -- and your reader -- better understand the effects of
dternative regulatory actions.



Y ou should discount the congtant-dollar benefits and costs that occur in different years to present
vaues before combining them to get overdl net benefits. Y ou can deflate (thet is, divide) benefit and
cost esimates that are in nomind dollars by an gppropriate inflation index to get congtant dollar
edimates. The stream of annudized estimates should begin in the year the find rule is published, even if
the rule does not take effect immediately.

Y ou will find the basic guidance on discount rates for regulatory and other andysesin OMB Circular
A-94. The Circular specifiesthe use of a 7 percent red rate to discount the constant dollar estimates.
The 7 percent rate is an estimate of the opportunity cost of capital, as measured by the before-tax rate
of return to incrementa private investment. We revised Circular A-94 in 1992 based on extensive
review and public comment. It reflects the rates of return on low-yielding forms of capitd, such as
housing, as well asthe higher rates of return on corporate capital.

In the A-94 guidance, we encourage you to present sengitivity analyses using other discount ratesif you
can judtify the use of such dternative rates. An dternative that we often see used isthe Asocid rate of
time preference” The socid rate of time preference reflects the discount rate a which society is
indifferent between a payment now and a correspondingly larger payment in afuture year. It may be
lower than the average red return on investment because, as aresult of taxes and other distortions,
individuas do not receive the full return on their investments. The economics literature identifies the
government borrowing rate as a good measure of the socid rate of time preference and most andysts
use the average rate on long-term Treasury bonds. In recent years, this rate has been roughly 3
percent.

Y ou may aso use an dternative method based on the Ashadow pricel of capita.> Please check with us
before using this method. Y ou need to explain clearly your reason for proposing to use this gpproach
instead of the recommended one.

EPA:s analysis of its 1998 rule setting both effluent limits for wastewater discharges and air toxic
emisson limits for pulp and paper mills developed present val ue estimates using discount rates of 3 and
7 percent for benefit and cost streams occurring over a 30 year period (See EPA, Economic
Anayss..., October 1997, pp.10-3 and 10-4). EPA phased in the recreational benefits over atwo-
year period reaching full vaue in year three. 1t phased in hedlth benefits over afive year period
reaching full vauein year ax. EPA assumed that capital costs would occur in years one and twenty-
one and operation and maintenance codts in years two through thirty. The andysis used OMB:s
recommended 7 percent discount rate, but also a 3 percent rate -- reflecting the socid rate of time
preference -- to show the sengtivity of its estimates to dternative rates.

! The Ashadow pricell of capitd is the opportunity cost of diverting capital from one use
to another. For a discussion of the shadow price approach, see Discounting for Time and Risk
in Energy Palicy by Robert C. Lind.
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Generdly, economists do not adjust discount rates to account for the uncertainty of future benefits and
cods. You should ded with risk and uncertainty using the principles presented in Section D.1 below,
not by changing discount rates. Also, you should not adjust the discount rate for expected changesin
the relative prices of goods over time. Instead, you should include directly any expected changesin
relative pricesin the benefit and cost estimates.

a) Specid Case: Codt-Effectiveness Anaysis - If you find it difficult to monetize benefits, you may
consder using "cog-effectiveness’ rather than Anet benefitgl andyses. If benefits occur at the same
time as cogts and the benefits remain the same over time, annudizing cogts is sufficient and further
discounting of non-monetized benefits is unnecessary. For example, the annudized cost per ton of
reducing certain harmful emissons s often an gppropriate measure of cost-effectiveness. If benefits
occur later than costs -- such as improved hedlth effects that occur only after long periods of exposure
-- you should discount for the delay between incurring the costs and the improvement in hedlth effects?
Inits 1998 rule, “Control of Emissions from Nonroad Diesdl Engines,” EPA estimated cos-
effectiveness by using the 7 percent rate to discount both the costs and the emission reduction benefits
over the useful life of the engines. As agenerd matter, cost effectiveness measures that account for all
benefits and cogts of the rule are preferable to those that omit substantia portions of either benefits or
costs.

b) Specid Case: Intergenerational Analyss - Specid approaches may aso be appropriate when
comparing benefits and codts across generations. One gpproach isto follow the discounting method
discussed above, and address the intergenerationd equity and fairness issues explicitly, instead of
modifying the discount rate.

One dternative approach is based on the perspective that this generation is concerned about the
welfare of future generations and, in fact, iswilling to defer consumption and invest or preserve
resources for future use at a discount rate that is less than the discount rate used in making decisons
within ageneration. For this purpose, you could use as a discount rate a specid rate of time preference
based on the growth of per capita consumption. Again, check with usif you plan to use such an
approach.

B. BENEFIT ESTIMATES

Y ou should discuss the expected benefits of the selected regulatory option for each mgor find rulein
your accounting statement and associated report. How is the proposed action expected to provide the
anticipated benefits? What are the monetized values of dl of the potentid rea incrementa benefitsto
society? To present your results, you should:

2 An equivaent gpproach is to determine the future value of costs as of thetime you
expect the benefits to occur.
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* Include a schedule of monetized benefits that show the type and timing of benefits and expressthe
edimates in this table in congtant, undiscounted dollars.

* Lig the bendfits you can quantify, but cannot monetize, including their timing.

»  Destribe benefits you cannot monetize or quantify, such as decreases in the risk of extinction of
endangered species.

» |dentify or cross-reference the data or studies on which you base the benefit estimates.

What should | do if my benefit edimates are uncertain?

* Normaly, you should cdculate benefits (including benefits of risk reductions) that reflect the full
probability distribution of potentia consequences. Where possible, present probability distributions
of benefits and include the upper and lower bound estimates as complements to central tendency
and other estimates.

» If fundamentd scientific disagreement or lack of knowledge prevents congtruction of a scientificaly
defensible probability distribution, you should describe benefits under plausible assumptions and
characterize the evidence underlying each dterndive.

1. What Key Concepts Do | Need to Know to Estimate Benefits? The concept of “ opportunity
codt” isthe gppropriate congtruct for vauing both benefits and cogts. The principle of "willingness-to-
pay" captures the notion of opportunity cost by measuring whet individuas are willing to forgo to enjoy
apaticular benefit. Market prices provide the richest data for estimating benefits based on willingness-
to-pay if the goods and services affected by the regulation trade in free markets.

Edtimating benefits when market prices are hard to measure or markets do not exist is more difficult. In
these cases, regulatory anaysts need to develop appropriate proxies that smulate market exchange.
Edtimates of willingness-to-pay based on observable and replicable behavior generdly are the most
relidble. Asone example, anaysts sometimes use Ahedonic price equationsf based on multiple
regression anaysis of market behavior to smulate market prices for the commodity of interest.® Going
through the analytical process of deriving benefit estimates by smulating markets may aso suggest
dternative regulatory Strategies that create such markets.

3The hedonic technique allows analysts to develop an estimate of the price for specific atributes
associated with aproduct. For example, houses are a product characterized by avariety of
attributes including the number of rooms, totd floor area, and type of hesting and cooling. If
there is enough data on transactions in the housing market, it is possible to develop an esimate
of the implicit price for specific attributes, such astheimplicit price of an additiond bathroom or
for centrd air conditioning. This technique can be extended, as well, to develop an estimate for
the implicit price of public goods that are not directly traded in markets. For example, the
andyst can develop implicit price estimates for public goods like air quality and access to public
parks by adding measures for these attributes to the hedonic price equation for housing.
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Other approaches may be necessary when a commodity is not directly or indirectly traded in markets.
Vauation estimates developed using these gpproaches are less certain than benefit estimates derived
from market transactions or based on behavior that is observable and replicable. Whileinnovative
benefit estimation methods are sometimes necessary, they increase the need for quality control to
ensure that estimates conform closely to what would be observed if markets did exist.

Ultimately, the method selected to develop amonetized estimate should focus ona vaue for the specific
attribute or benefit end-point of interest (for example, lost school-days). The transfer of avauation
estimate from an unrelated context (say, for example, the vauation of lost work-days from labor market
studies) may yield a precise benefit estimate for the wrong attribute (that is, lost work-days).

Y ou aso need to guard againgt double-counting of benefits, snce some benefits are embedded in other
benefits. For example, when aregulation improves the quality of the environment in a community, the
vaue of red estate in the community generally risesto reflect the greeter attractiveness of livingina
better environment. Simply adding the increase in property vaues to the benefits of improved public
health would be double counting if the increase in property va ues reflects the improvement in public
hedth. To avoid this problem you should separate the embedded effects on the value of property
arisgng from improved public hedlth.

2. How Should | Value Benefits Directly Traded in Markets? Economists ordinarily vaue goods
and services at their market prices as the best measure of their value to society. In some instances,
however, market prices may not reflect their true value to society. If aregulation involves changesto
goods or services where the market price is not a good measure of the vaue to society, you should use
an edimate that reflects the true value to society (often called the “shadow price”). For example,
suppose a particular ar pollutant damages crops. One of the benefits of controlling that pollutant isthe
vaue of theincrease in crop yield as aresult of the controls. That vaue is typicaly measured by the
price of the crop. If the priceis held above the market price by a government program that affects
supply, however, avaue estimate based on this price would overdtate the true benefits of controlling
the pollutant. In this case, you should cdculate the value to society of the increase in crop yields by
edimating the shadow price, which reflects the va ue to society of the margind use of the crop. If the
margina useisfor exports, you should use the world price. If the margind useisto add to very large
surplus stockpiles, you should use the vaue of the last units released from storage minus storage cost.

If stockpiles are large and growing, the shadow price may be low or even negdtive.

3. How Should | Value Benefits That Arelndirectly Traded in Markets? Some benefits
correspond to goods or services that are indirectly traded in the marketplace. Their vaueisreflected in
the prices of related goods that are directly traded. Examples include reductions in health-and-safety
risks, the use-values of environmenta amenities (for example, recreationa fishing or hiking and
camping), and the vaue of improved scenic vishility. Y ou should use willingnessto-pay measures as
the basis for estimating the monetary vaue of such indirectly traded goods. When practical obstacles
prevent the use of direct “reveded preference” methods based on actual market behavior to measure
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willingness-to-pay, you may consder the use of dternative “ stated preference’” methods based on
survey techniques.

4. How Should | Value Goods That Are Not Traded Directly or Indirectly in Markets? Some
types of goods -- such as preserving environmentd or cultura amenities gpart from their use and direct
enjoyment by people (their so-called “nonuse’ value) -- are not traded directly or indirectly in markets.
Egtimation of the benefits for these types of goodsis even more difficult than for indirectly traded goods,
because market-related transactions do not exist to provide data for willingness-to-pay estimates.

Stated preference methods using survey techniques, such as contingent vauation methods, may provide
the only analytica approach currently avallable for estimating the vaues of many of these goods,
particularly goods providing “nonuse” values. The lack of observable behavior for these goods,
combined with their complex and often unfamiliar nature, calls for careful design and execution of these
surveys. Confidence in their results requires rigorous andysis of the responses and full characterization
of uncertainties. The use of sudiesthat rely on the state of the art in survey design and implementation
isimportant to assuring confidence in the results. In addition, these studies should satisfy checks on
their internd condstency. For example, you should gpply a“scope’ test to show that individuads are
willing to pay more for incrementaly greater amounts of a good.

5. How Should | Account for Health and Safety Benefits? Regulations that address hedlth and
safety concerns may produce a variety of benefits -- those traded directly, those traded indirectly, and
those not traded in markets. A key part of such regulations often isareduction in therisk of illness,
injury, or premature desth. Above we outlined methods to use in developing benefit estimates, here we
apply those methods to developing benefit estimates for these health and safety categories. Differences
of opinion exist about the various gpproaches for monetizing risk reductions. In presenting health and
safety benefits, you should include estimates of the risks both of nonfatal illness or injury and of
premature mortaity. You should aso describe any particular strengths or wesknesses characterizing
the analyses you have used.

(a) Nonfatal illnessand injury. Conceptudly, awillingness-to-pay measureis superior to other
measures, in part because it seeks to capture the vaue of pain and suffering and other qudity-of-life
effects. These quality-of-life effects can be a Sgnificant part of the benefits resulting from a particular
regulatory action and should not be ignored. If well-conducted reveded-preference sudies are
available, you should consder these studies in developing your estimates. When well-conducted
dated-preference studies are available, these studies can dso provide estimates of the full willingness-
to-pay for changesin morbidity risk.

Some agencies may find it impractica to develop such estimates because of the difficulty of
measurement. Both reved ed-preference and stated-preference studies may be unavailable or too
unreliable to provide a solid base for evauations. The only available estimates may be based on poorly
designed and/or ingppropriately applied stated preference studies (for example, contingent vauation
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surveys). Moreover, many injury-vaue estimates from stated preference studies are averages of
gpecific combinations of injuries of varying severity. If the average injury severity in such astudy differs
greatly from the injury severity addressed by the regulatory action, that injury vaue will not accuratdy
measure the vaue of the regulatory action. If these circumstances apply, you may prefer to describe
reductionsin risks of nonfatd illness or injury by using estimates of expected direct-costs-avoided (for
example, cost-of-illness estimates).

Although you should use whatever approach is most appropriate, keep in mind that “ cost-avoided”
measures generadly underdate the true benefits. They may cause you to missthe vaue of reduced pain
and suffering and other quality-of-life effects. If you choose to use such measures, you should
acknowledge their limitations in identifying potential benefits from aregulatory action.

(b) Fatality risks. Since agencies often desgn heath and safety regulation to reduce risksto life,
evauation of these benefits can be akey part of the analyss. In many cases, the expected reduction in
fatdity risk figures prominently as areason for regulatory action. A good andysis must present these
benefits clearly and show their importance. Agencies may choose to monetize these benefitsto aid
clear presentation. The willingness-to-pay approach is the best methodology to use if reductionsin
fatdity risk are monetized.

Some describe the monetized vaue of smdl changesin fatdity risk asthe “vaue of datidticd life” (VL)
or, lessprecisdly, the “vaue of alife” Thelatter phrase can be mideading because it suggests
erroneoudy that the monetization exercise triesto place a“vaue’ on individud lives. Y ou should make
it clear that these terms refer to the measurement of willingness to pay for reductions only in small risks
of premature death. They have no gpplication to an identifiable individud or to very large reductionsin
individua risks. They do not suggest that any individud’ s life can be reduced to a mere monetary value.
Their sole purposeisto help describe better the likely benefits of aregulatory action. Confusion about
the term "datigticd life" iswidespread. Thisterm refers only to the sum of risk reductions expected in a
population. For example, if the annud risk of deeth is reduced by one in amillion for each of two
million people, that is said to represent two "Sdtidicd lives' extended per year (two million x one
millionth = two). If the annua risk of deeth isreduced by onein 10 million for each of 20 million
people, that also is said to represent two “Satistical lives’ extended.

The adoption of avaue for the projected reduction in the risk of premature mortdity is the subject of
continuing discussion within the economic and public policy andyss community. A considerable body
of academic literature is available on this subject. The methods used and the resulting estimates vary
subgtantialy across these sudies. Based on thisliterature, agencies are using estimates they believe
goppropriate for ther particular regulatory circumstances. For example, in its “Roadway Worker
Protection” rule, the Federal Railroad Adminigtration (FRA) estimated benefits that include 22.9
discounted (datigtical) lives extended over 10 years. Using avaue of adatigticd life of $2.7 million,
the FRA monetized this component of benefits at $62 million. FDA adopted a vaue of $2.5 million per
datigticd life for its recent tobacco rule and $5 million for its mammography rule. EPA used avaue of
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$4.8 million per satidticd life in developing its upper end benefit estimates for its rule setting ambient air
standards for ozone and particulate matter.

Another way that has been used to express reductions in fataity risksisto use "vaue of satisticd life-
years extended" (VSLY). For example, if aregulation protects individuals whose average remaining life
expectancy is40 years, arisk reduction of one fatdity is expressed as“ 40 life-years extended.” Those
who favor this dternative, age-adjusted approach emphasize that the vaue of agatidticd lifeisnot a
sngle number relevant for dl Stuations. In particular, when there are significant differences between the
population affected by a particular hedlth risk and the populations used in the labor market studies, they
prefer to adjust the VSL estimate to reflect those differences. Based on this approach, FDA used a
vaue of $116,500 per life-year for its tobacco rule and $368,000 per life-year in its mammography
rule. Y ou should keep in mind that regulations with grester numbers of life-years extended are not
necessarily better than regulations with fewer numbers of life-years extended. Longevity may be only
one of anumber of relevant congderations pertaining to the rule.

The vauation of fatdity risk reduction is an evolving arealin terms of results and methodology. You
should, accordingly, utilize vauation methods that you consider gppropriate for the regulatory
circumstances. Y ou should present estimates based on aternative approaches, and if you monetize
mortaity risk reduction, you should do so on a consistent basis to the extent feasible. 'Y ou should
clearly indicate your methodology and document your choice of a particular methodology. If you use
different methodologiesin different rules, you should clearly disclose the fact and explain your reasons.

C. COST ESTIMATES
1. What Key Concepts Do | Need to Know to Estimate Costs? The preferred measure of cost is

the "opportunity cost” of the resources used or the benefits forgone as a result of the regulatory action.
Opportunity costsinclude:

private-sector compliance costs,

government adminitrative codts;

lossesin consumers or producers surpluses,
discomfort or inconvenience; and

loss of time.

OO OO O OO

Y ou should include these effectsin your andys's and provide estimates of their monetary vaues
wherever possible.

The opportunity cost of an dternative includes the vaue of the benefits forgone as aresult of choosing
that aternative. The opportunity cost of banning a product -- a drug, food additive, or hazardous
chemical -- isthe forgone net benefit of that product, taking into account the mitigating effects of
potentid subgtitutes. The use of any resource has an opportunity cost regardiess of whether the
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resource is dready owned or has to be purchased. That opportunity cost is equa to the net benefit the
resource could provide in the absence of the requirement. For example, if regulation of an indudtria
plant affects the use of additiond land or buildings within the existing plant boundary, the cost anadlyss
should include the opportunity cost of using the additiona land or facilities. To the extent possible, you
should monetize any such forgone benefits and add them to the codts of that dternative. Y ou should
aso try to monetize any cods averted as aresult of an aternative and either add it to the benefits or
subtract it from the costs of that aternative.

In cdculating the incrementd cogts of a new regulation, you should compare them to a basdline
(ordinarily no regulation or the exigting regulation and, in any event, dways the same as the basdine
used for the benefit analyss) or aless stringent dternative. Incremental costs do not include future
costs that occur even in the absence of the regulation, or costs that have aready occurred (sunk
costs). You should include a schedule of monetized costs that shows the type of cost and when it
would occur; please express the numbers in this table as constant, undiscounted dollars.

Aswith benefit estimates, the caculation of costs should reflect the full probability distribution of
potentia results. 'Y ou should use probability estimates to assign aweight to extreme vaues and other
possible outcomes. If fundamenta scientific disagreement or lack of knowledge precludes
congtruction of a scientifically defensible probability distribution, you should describe cogts using
plausible dternative assumptions and present the evidence underlying each one. This approach
generally produces a reasonable basis for an appropriate level of regulatory action.

2. What Isthe Difference Between Real Costs And Transfer Payments? Didinguishing
between real cogts and transfer payments is an important, but sometimes difficult, problem in cost
estimation. Cost estimates should reflect red resource costs. Transfer payments are monetary
payments from one group to another that do not affect tota resources available to society. For
example, aregulation that restricts the supply of agood, causing its price to rise, produces atransfer of
income from buyersto sellers. The reduction in the vaue of the supply of the good isared cost to
society, but the transfer of income from buyers to sdllers resulting from the higher priceisnot. You
should not include transfers in the estimates of the benefits and costs of aregulation. Instead, address
them in a separate discussion of the regulatiorrs distributional effects.

D. OTHER KEY CONSIDERATIONS

1. How Dol Treat Risk and Uncertainty? The effects of regulatory actions are not known with
certainty, but can be predicted in terms of their probability of occurrence. Theterm “risk” in this
document refers generdly to a probability distribution over a set of outcomes. When the outcomesin
question are hazards or injuries, risk refers to the probabilities of different potential severities of hazard
or injury. Therisk of cancer from exposure to a chemica means a change in the probability of
contracting cancer caused by that exposure. There also are risks associated with economic benefits
and codts, therisk of afinancid loss of $X means the probakility of losing $X.
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The term *“uncertainty” often is used in economic assessments as a synonym for risk. In this document,
we use uncertainty to express a different concept, namely, that our knowledge of the probabilities and
sets of possible outcomes that characterize a probability distribution of risks -- based on
experimentation, satistical sampling, and other scientific tools -- isitsdf incomplete. Uncertainty arises
from avariety of fundamentdly different sources. They include lack of data, variability in populations
and naturd conditions, limitations in fundamenta scientific knowledge (both socid and naturd), a
resultant lack of knowledge about key reationships, and the fundamenta unpredictability of various
phenomena. Cost estimates al'so may be uncertain due to unknowns about opportunity costs or the
compliance drategies of regulated entities.

Andysts often rely on gatistical probability digtributions for the vaues of those key e ements that affect
the estimates of risks, benefits, or cogts. In these cases, some estimate of central tendency -- such as
the mean or median -- should be used in addition to ranges, variances, specified low-end and high-end
percentile estimates, and other characteristics of the distribution.

Overdl risk, benefit, and cost estimates cannot be more precise than their most uncertain component.
Y ou should report these estimates in away that reflects the degree of uncertainty present to prevent
cregting afase sense of precison. Y ou should report quantitative estimates as accurately as
supported by the qudity of the data and models used. In dl cases, you should explicitly state the level
of precision.

The principles of full disclosure and transparency gpply to the trestment of uncertainty in developing
risk, benefit, and cost information -- just as it does with the other elements of economic anadyss. You
must identify data, models, and their implications for risk assessment in the risk characterization. You
must dso explicitly identify and evauate the inferences and assumptions chosen and assess the effects
of these choices on the andysis. If the uncertainty in the estimates -- for example, fundamenta
scientific disagreement or lack of knowledge -- prevents congtruction of ascientificdly defengble
probability distribution, you should describe the benefits and costs under plausible dternative
assumptions.

2. How Should | Treat Alternative Assumptions? If benefit or cost estimates depend heavily on
certain assumptions, you should make those assumptions explicit and carry out sengtivity andyses
udng plausble dternative assumptions. If the vaue of net benefits changes from postive to negative
(or vice versq) or if the relative ranking of regulatory options changes with dternative plausible
assumptions, you should conduct further andysis to determine which of the dternative assumptionsis
more gppropriate. Because different estimation methods may have hidden assumptions, you should
andyze estimation methods carefully to make any hidden assumptions explicit.

EPA:s analyssfor the two 1997 rulesrevisng primary Nationd Ambient Air Quality Standards
(NAAQS) for ozone and particulate matter (PM) presented a plausible range of benefits estimates.
The range reflected dternative assumptions for the estimates of specific benefit categories (See EPA,
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RIA for PM and ozone primary NAAQS, pp. ES-9 and 10). EPA listed high and low ozone benefit
edimates, reflecting differences in the trestment of the possible effect of ozone on premature mortdity,
and high and low PM benefit estimates, reflecting differences in assumptions about different valuation
gpproaches for reductions in premature mortality.

3. How Should | Treat Digributional Effects and Equity Considerations? Those who bear the
cogts of aregulation and those who enjoy its benefits often are not the same people. Regulations have
“digributiona effects’ that affect different segments of the population and economy in various ways. by
income groups, race, X, industrial sector, and others. Regulations often distribute benefits and costs
unevenly over time, perhaps spanning severa generations. They aso may didtribute “transfer
payments’ unevenly. If these digtributive effects are important, you should describe the effects of
various regulatory dternatives quantitatively to the extent possible, including their magnitude,
likelihood, and incidence of effects on particular groups. Y ou should carefully analyze regulations that
sgnificantly affect outcomesfor different groups. Y ou should dso andyze the changes in market
prices caused by regulations, which may sgnificantly redistribute income -- even if they are sometimes
difficult to assess. Findly, you should ligt the time-streams of benefits and costs to provide a basis for
judging digtributional effects over periods of time, particularly when intergenerationd effects are
important.

Since generaly accepted principles do not exist for determining when one distribution of net benefitsis
more equitable than another, you should describe distributiond effects without judging their fairness,

Y ou should describe these effects broadly, focusing on large groups with small effects per capita, as
well as on smdl groups experiencing large effects per capita. 'Y ou should aso note any equity issues
not related to the distribution of policy effects if they are important, and describe them quantitatively to
the extent you can.

4. What Should | Assume About Compliance?

The effectiveness of proposed rules depends in part upon agency enforcement strategies, which may
vary over time as priorities and budgetary condraints change. In cases where an enforcement Strategy
has not been established at the time of promulgation of the rule, you may assume complete
compliance. In some cases, however, you may have reason to assume other levels of compliance as
well. Itis particularly important to do so where dternative enforcement strategies sgnificantly affect
the level of compliance or the costs of compliance. In that event, you should factor those assumptions
into your andyses. Again, please use the same compliance assumption in estimating benefits and
costs.
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Section I1: Accounting Statement

Y ou need to provide an accounting statement with tables reporting benefit and cost estimates for each
mgor find rule for your agency. Y ou should use the guidance outlined above to report these
edimates. We have included a suggested format for your consideration.

How Should We Categorize Benefits and Costs? To the extent feasible, you should quantify dl
potentia incrementa benefits and costs. Y ou should report benefit and cost estimates within the
following three categories:

C monetized,
C quantified, but not monetized; and
C quditative, but not quantified.

These categories are mutudly exclusve and exhaustive. Throughout the process of listing preiminary
estimates of costs and benefits, agencies should avoid double-counting. This problem may arise if
more than one way exists to express the same change in socid wefare.

Do We Need to Quantify and Monetize Whenever Possible? Yes, you should develop
quantitative estimates and convert them to dollar anountsif possble. In many cases, quantified
estimates are readily convertible, with alittle effort, into dollar equivaents.

How Do We Deal With Time And Inflation? Y ou should monetize and quantify effectsasred,
undiscounted streams of estimates for each year over the entire period for which you have estimated
them. 'Y ou should aso annualize these same effects -- expressed in equa annud equivaents -- usng
the redl discount rate specified in OMB Circular A-94 (currently, 7 percent), unlesswe agreeto a
different discount rate for aparticular regulation. The stream of annudized estimates should begin in
the year the find ruleis published even if the rule does not take effect immediatdy. Please report dl
monetized effectsin 1996 dollars. Y ou may convert dollars expressed in different yearsto 1996
dollars using the GDP deflator.

How Do We Treat Risk and Uncertainty? You should provide central tendency or primary
estimates as well as distributions about those estimates, where such information exists. When you
provide only upper and lower bounds (in addition to best estimates), you should, if possible, use the
95 and 5 percent confidence bounds. Although we encourage you to develop estimates that capture
the digribution of plausible outcomes for a particular dternative, detailed reporting of such distributions
isnot required.

The principles of full disclosure and transparency apply to the treetment of uncertainty. Wherethereis
sgnificant uncertainty and the resulting inferences and/or assumptions have a criticd effect on the
benefit and cost estimates, you should describe the benefits and costs under plausible aternative

-17-



assumptions. Y ou may add footnotes to the table as needed to provide documentation and
references, or to express important warnings.

In our discussion in Section | above, we identified some of the issues associated with developing
estimates of the value of reductions in premature mortdity risk. Based on this discussion, you should
present dternative primary estimates where you use dternative estimates for valuing reductionsin
premature mortdity risk.

How Do We Reflect Precision? Reported estimates should reflect, to the extent feasible, the
precison in the anadysis. For example, an estimate of $220 million implies rounding to the nearest $10
million and thus a precison of +/-35 million; smilarly, an estimate of $222 million implies rounding to
the nearest $1 million and thus, a precision of +/-$0.5 million.

Do We Report Transfers Separately? Yes, you should report transfers separately and avoid the
misclassfication of transfer payments as costs or benefits. Transfers occur when wedth or incomeis
redistributed without any direct change in aggregate socid welfare. To the extent that regulatory
outputs reflect trandfers rather than welfare gains to society, you should identify them as transfers
rather than costs or benefits. Y ou should aso distinguish transfers caused by Federa budget actions -
- such as those semming from arule affecting Socid Security payments -- from those that involve
transfers between non-governmenta parties -- such as monopoly rents arule may confer on a private
party. You should use as many categories as necessary to describe the mgor redistributive effects of
aregulaory action. If transfers have sgnificant effects in addition to digtributiond effects, you should
evauate them aso.

What About Effectson State, L ocal, and Tribal Governments, Small Business, Wages and
Economic Growth? Y ou need to identify the portions of benefits, costs, and transfers received by
State, locd, and triba governments. To the extent feasible, you aso should identify the effects of the
rule or program on smdl businesses, wages, and economic growth. Note that rules with annual costs
that are less than one billion dollars are likely to have aminimal effect on economic growth.
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OMB #:
Rule Title:
RIN #: Date:

Agency/Program Office:

Category

Primary Estimate

Minimum Est.

Maximum Est.

Source Citation (RIA, preamble, etc.)

BENEFITS

Annualized monetized benefits

Annualized quantified, but unmonetized
benefits

Qualitative (unquantified) benefits

COSTS

Annualized monetized costs

Annualized quantified, but unmonetized
costs

Qualitative (unquantified) costs

TRANSFERS

Annualized monetized transfers: Aon
budget(

from whom to whom?

Annualized monetized transfers: Aoff
budget

from whom to whom?
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Category

Effects

Source Citation (RIA, preamble, etc.)

Effects on State, Local, and/or Tribal

Governments

Effects on Small Businesses

Effects on Wage

Effects on Growth
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