OMB Circular A-4
September 17, 2003
TO THE HEADS OF EXECUTIVE AGENCIES AND ESTABLISHMENTS
....
2. The Key Concepts Needed to Estimate Benefits and Costs
"Opportunity cost" is the appropriate concept for valuing both benefits and costs. The principle
of "willingness-to-pay" (WTP) captures the notion of opportunity cost by measuring what
individuals are willing to forgo to enjoy a particular benefit. In general, economists tend to view
WTP as the most appropriate measure of opportunity cost, but an individual's "willingness-toaccept" (WTA) compensation for not receiving the improvement can also provide a valid
measure of opportunity cost. . . .
Market prices provide rich data for estimating benefits and costs based on willingness-to-pay if
the goods and services affected by the regulation are traded in well-functioning competitive
markets. The opportunity cost of an alternative includes the value of the benefits forgone as a
result of choosing that alternative. The opportunity cost of banning a product -- a drug, food
additive, or hazardous chemical -- is the forgone net benefit (i.e., lost consumer and producer
surplus) of that product, taking into account the mitigating effects of potential substitutes. . . .
Estimating benefits and costs when market prices are hard to measure or markets do not exist is
more difficult. In these cases, you need to develop appropriate proxies that simulate market
exchange. Estimates of willingness-to-pay based on revealed preference methods can be quite
useful. As one example, analysts sometimes use "hedonic price equations" based on multiple
regression analysis of market behavior to simulate market prices for the commodity of interest.
The hedonic technique allows analysts to develop an estimate of the price for specific attributes
associated with a product. For instance, a house is a product characterized by a variety of
attributes including the number of rooms, total floor area, and type of heating and cooling. If
there are enough data on transactions in the housing market, it is possible to develop an estimate
of the implicit price for specific attributes, such as the implicit price of an additional bathroom or
for central 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. An analyst can develop
implicit price estimates for public goods like air quality and access to public parks by assessing
the effects of these goods on the housing market. Going through the analytical process of
deriving benefit estimates by simulating markets may also suggest alternative regulatory
strategies that create such markets. . . .
3. Revealed Preference Methods
Revealed preference methods develop estimates of the value of goods and services -- or
attributes of those goods and services -- based on actual market decisions by consumers, workers

and other market participants. If the market participant is well informed and confronted with a
real choice, it may be feasible to determine accurately and precisely the monetary value needed
for a rulemaking. There is a large and well-developed literature on revealed preference in the
peer-reviewed, applied economics literature.
Although these methods are well grounded in economic theory, they are sometimes difficult to
implement given the complexity of market transactions and the paucity of relevant data. When
designing or evaluating a revealed preference study, the following principles should be
considered:













the market should be competitive. If the market isn't competitive (e.g., monopoly,
oligopoly), then you should consider making adjustments such that the price reflects the
true value to society (often called the "shadow price");
the market should not exhibit a significant information gap or asymmetric information
problem. If the market suffers from information problems, then you should discuss the
divergence of the price from the underlying shadow price and consider possible
adjustments to reflect the underlying shadow price;
the market should not exhibit an externality. In this case, you should discuss the
divergence of the price from the underlying shadow price and consider possible
adjustments to reflect the underlying shadow price;
the specific market participants being studied should be representative of the target
populations to be affected by the rulemaking under consideration;
a valid research design and framework for analysis should be adopted. Examples include
using data and/or model specifications that include the markets for substitute and
complementary goods and services and using reasonably unrestricted functional forms.
When specifying substitute and complementary goods, the analysis should preferably be
based on data about the range of alternatives perceived by market participants. If such
data are not available, you should adopt plausible assumptions and describe the
limitations of the analysis.
the statistical and econometric models employed should be appropriate for the application
and the resulting estimates should be robust in response to plausible changes in model
specification and estimation technique; and
the results should be consistent with economic theory.

You should also determine whether there are multiple revealed-preference studies of the same
good or service and whether anything can be learned by comparing the methods, data and
findings from different studies. Professional judgment is required to determine whether a
particular study is of sufficient quality to justify use in regulatory analysis. When studies are
used in regulatory analysis despite their technical weaknesses (e.g., due to the absence of other
evidence), the regulatory analysis should discuss any biases or uncertainties that are likely to
arise due to those weaknesses. If a study has major weaknesses, the study should not be used in
regulatory analysis.
a. Direct Uses of Market Data
Economists ordinarily consider market prices as the most accurate measure of the

marginal value of goods and services to society. In some instances, however, market
prices may not reflect the true value of goods and services due to market imperfections or
government intervention. If a regulation involves changes to goods or services where the
market price is not a good measure of the value to society, you should use an estimate
that reflects the shadow price. Suppose a particular air pollutant damages crops. One of
the benefits of controlling that pollutant is the value of the crop yield increase as a result
of the controls. That value is typically measured by the price of the crop. However, if the
price is held above the market price by a government program that affects supply, a value
estimate based on this price may not reflect the true benefits of controlling the pollutant.
In this case, you should calculate the value to society of the increase in crop yields by
estimating the shadow price, which reflects the value to society of the marginal use of the
crop. If the marginal use is for exports, you should use the world price. If the marginal
use is to add to very large surplus stockpiles, you should use the value of the last units
released from storage minus storage cost. If stockpiles are large and growing, the shadow
price may be low or even negative.
Other goods whose market prices may not reflect their true value include those whose
production or consumption results in substantial (1) positive or negative external effects
or (2) transfer payments. For example, the observed market price of gasoline may not
reflect marginal social value due to the inclusion of taxes, other government
interventions, and negative externalities (e.g., pollution). This shadow price may also be
needed for goods whose market price is substantially affected by existing regulations that
do not maximize net benefits.

b. Indirect Uses of Market Data
Many goods or attributes of goods that are affected by regulation--such as preserving
environmental or cultural amenities--are not traded directly in markets. The value for
these goods or attributes arise both from use and non-use. Estimation of these values is
difficult because of the absence of an organized market. However, overlooking or
ignoring these values in your regulatory analysis may significantly understate the benefits
and/or costs of regulatory action.
"Use values" arise where an individual derives satisfaction from using the resource, either
now or in the future. Use values are associated with activities such as swimming, hunting,
and hiking where the individual makes use of the natural environment.
"Non-use values" arise where an individual places value on a resource, good or service
even though the individual will not use the resource, now or in the future. Non-use value
includes bequest and existence values.
General altruism for the health and welfare of others is a closely related concept but may
not be strictly considered a "non-use" value. A general concern for the welfare of others
should supplement benefits and costs equally; hence, it is not necessary to measure the

size of general altruism in regulatory analysis. If there is evidence of selective altruism, it
needs to be considered specifically in both benefits and costs.
Some goods and services are indirectly traded in markets, which means that their value is
reflected in the prices of related goods and services that are directly traded in markets.
Their use values are typically estimated through revealed preference methods. Examples
include estimates of the values of environmental amenities derived from travel-cost
studies, and hedonic price models that measure differences or changes in the value of real
estate. It is important that you utilize revealed preference models that adhere to economic
criteria that are consistent with utility maximizing behavior. Also, you should take
particular care in designing protocols for reliably estimating the values of these attributes.
4. Stated Preference Methods
Stated Preference Methods (SPM) have been developed and used in the peer-reviewed literature
to estimate both "use" and "non-use" values of goods and services. They have also been widely
used in regulatory analyses by Federal agencies, in part, because these methods can be creatively
employed to address a wide variety of goods and services that are not easy to study through
revealed preference methods.
The distinguishing feature of these methods is that hypothetical questions about use or non-use
values are posed to survey respondents in order to obtain willingness-to-pay estimates relevant to
benefit or cost estimation. Some examples of SPM include contingent valuation, conjoint
analysis and risk-tradeoff analysis. The surveys used to obtain the health-utility values used in
CEA are similar to stated-preference surveys but do not entail monetary measurement of value.
Nevertheless, the principles governing quality stated-preference research, with some obvious
exceptions involving monetization, are also relevant in designing quality health-utility research.
When you are designing or evaluating a stated-preference study, the following principles should
be considered:









the good or service being evaluated should be explained to the respondent in a clear,
complete and objective fashion, and the survey instrument should be pre-tested;
willingness-to-pay questions should be designed to focus the respondent on the reality of
budgetary limitations and alerted to the availability of substitute goods and alternative
expenditure options;
the survey instrument should be designed to probe beyond general attitudes (e.g., a
"warm glow" effect for a particular use or non-use value) and focus on the magnitude of
the respondent's economic valuation;
the analytic results should be consistent with economic theory using both "internal"
(within respondent) and "external" (between respondent) scope tests such as the
willingness to pay is larger (smaller) when more (less) of a good is provided;
the subjects being interviewed should be selected/sampled in a statistically appropriate
manner. The sample frame should adequately cover the target population. The sample
should be drawn using probability methods in order to generalize the results to the target
population;









response rates should be as high as reasonably possible. Best survey practices should be
followed to achieve high response rates. Low response rates increase the potential for
bias and raise concerns about the generalizability of the results. If response rates are not
adequate, you should conduct an analysis of non-response bias or further study. Caution
should be used in assessing the representativeness of the sample based solely on
demographic profiles. Statistical adjustments to reduce non-response bias should be
undertaken whenever feasible and appropriate;
the mode of administration of surveys (in-person, phone, mail, computer, internet or
multiple modes ) should be appropriate in light of the nature of the questions being posed
to respondents and the length and complexity of the instrument;
documentation should be provided about the target population, the sampling frame used
and its coverage of the target population, the design of the sample including any
stratification or clustering, the cumulative response rate (including response rate at each
stage of selection if applicable); the item non-response rate for critical questions; the
exact wording and sequence of questions and other information provided to respondents;
and the training of interviewers and techniques they employed (as appropriate);
the statistical and econometric methods used to analyze the collected data should be
transparent, well suited for the analysis, and applied with rigor and care.

Professional judgment is necessary to apply these criteria to one or more studies, and thus there
is no mechanical formula that can be used to determine whether a particular study is of sufficient
quality to justify use in regulatory analysis. When studies are used despite having weaknesses on
one or more of these criteria, those weaknesses should be acknowledged in the regulatory
analysis, including any resulting biases or uncertainties that are likely to result. If a study has too
many weaknesses with unknown consequences for the quality of the data, the study should not
be used.
The challenge in designing quality stated-preference studies is arguably greater for non-use
values and unfamiliar use values than for familiar goods or services that are traded (directly or
indirectly) in market transactions. The good being valued may have little meaning to
respondents, and respondents may be forming their valuations for the first time in response to the
questions posed. Since these values are effectively constructed by the respondent during the
elicitation, the instrument and mode of administration should be rigorously pre-tested to make
sure that responses are not simply an artifact of specific features of instrument design and/or
mode of administration.
Since SPM generate data from respondents in a hypothetical setting, often on complex and
unfamiliar goods, special care is demanded in the design and execution of surveys, analysis of
the results, and characterization of the uncertainties. A stated-preference study may be the only
way to obtain quantitative information about non-use values, though a number based on a poor
quality study is not necessarily superior to no number at all. Non-use values that are not
quantified should be presented as an "intangible" benefit or cost.
If both revealed-preference and stated-preference studies that are directly applicable to
regulatory analysis are available, you should consider both kinds of evidence and compare the
findings. If the results diverge significantly, you should compare the overall size and quality of

the two bodies of evidence. Other things equal, you should prefer revealed preference data over
stated preference data because revealed preference data are based on actual decisions, where
market participants enjoy or suffer the consequences of their decisions. This is not generally the
case for respondents in stated preference surveys, where respondents may not have sufficient
incentives to offer thoughtful responses that are more consistent with their preferences or may be
inclined to bias their responses for one reason or another.

