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Introduction

In a previous article, “Benefit-Cost Analysis and the Cities,” we describe how cities can
use benefit-cost analysis prospectively to help decision makers and concerned citizens
anticipate and weigh the pros and cons of different policy choices. In this article, we
consider how benefit-cost analysis can be used retrospectively to promote
understanding of the impacts after a policy is implemented. Such analysis aids in
identifying needed reforms as well as in improving the conduct of future prospective
analyses. The major challenges relate to estimating what would have occurred in the
absence of the policy and separating the effects of the policy from other factors.

In the sections that follow, we discuss the conduct of retrospective analysis. We assume
that readers are familiar with the basics of benefit-cost analysis and focus on the
differences between retrospective and prospective analysis. We begin by describing
possible analytic goals, then discuss how to address key issues. We conclude with a list
of resources that provide additional information.

What are the goals of the analysis?

Retrospective, or ex post, benefit-cost analysis, prepared after a policy has been in place
for a period of time, can be useful regardless of whether a prospective or ex ante
analysis was previously conducted. Such analysis is at times described as a validation
exercise. Its purpose may be to identify opportunities for policy reform, by evaluating
whether existing policies are justified in economic terms (i.e., produce positive net
benefits) and identifying changes that will decrease their costs or increase their benefits.
Retrospective analysis may also provide insights into the accuracy of prospective
estimates of costs and benefits, if available, particularly whether they tend to be over-
or underestimated, and identify ways to improve the accuracy of future analyses.

If the goal is at least in part to examine opportunities for reform, the retrospective
analysis should be accompanied by a prospective analysis that focuses on the potential
changes. Future impacts may differ from the impacts of the same policy implemented at
an earlier point in time, due to factors such as changes in the characteristics of the
industry, the population, or the economy more generally. In addition, the affected
entities may have incurred costs that will not be recovered if the policy is altered. If the
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cumulative burden of a series of policies is important, it may be useful to consider their
net effects as a group, rather than assessing each individually.

Retrospective benefit-cost analysis is becoming increasingly common. In the United
States, the Obama Administration encouraged the conduct of such analysis for
significant Federal regulations in a 2011 executive order (Executive Order 13563).
Several reviews of previous studies, including the examples in the reference list at the
end of this document, explore whether prospective regulatory analyses tend to be
systematically biased. In particular, in its 2005 Report to Congress, the U.S. Office of
Management and Budget (OMB) finds that “U.S. Federal agencies tend to overestimate
both benefits and costs, but they have a significantly greater tendency to overestimate
benefits than costs.” However, it is unclear whether correcting these errors would have
supported different policy decisions.

One example of potential bias is a tendency to routinely underestimate the ability of
affected entities to reduce costs as they gain experience with a policy. Innovation,
organizational learning, or other factors may also lead to larger than predicted
reductions in the risks or other problems targeted by the policy. For example,
requirements focused on information disclosures (such as labeling foods containing
unhealthy ingredients) may cause industry to re-formulate products more than
expected. A prospective analysis that assumes that provision of information will only
affect consumption patterns, and not affect the products available, may understate
both the costs and the benefits of the policy.

In addition to improving the accuracy of future prospective analyses, better
understanding how affected entities are likely to respond will help identify more
efficient methods of achieving policy objectives. For example, if analysts learn that
actual compliance rates are much lower than anticipated, they may want to assess
whether increased enforcement of existing regulations will achieve better outcomes at
lower cost than introducing new regulations.

How should key challenges be addressed?

In many respects, the components of a retrospective analysis are identical to the
components of a prospective analysis, as discussed in “Benefit-Cost and the Cities.”
Below, we describe three differences that can make the conduct of retrospective
analysis particularly challenging. These include estimating the impact of the policy,
accounting for timing, and sequencing analytic steps.

Estimating policy impacts

Some observers assume that retrospective analysis will be more accurate than
prospective analysis because analysts can simply tally the costs and benefits that have
actually occurred. However, correctly measuring incremental effects on a retrospective
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basis presents similar challenges to estimating impacts prospectively and is subject to
substantial uncertainty. The key challenge is isolating the incremental effects of the
policy. As with prospective analysis, identifying these effects requires comparing two
scenarios: the world with the policy (the “incremental scenario”) and the world without
the policy (the “baseline scenario” in prospective analysis, or “counterfactual scenario”
in retrospective analysis). The relevant comparison is the world without and with the
policy, not the world before and after the policy is implemented.

In prospective analysis both scenarios occur in the future; neither is observed. In
retrospective analysis, uncertainty may be reduced because the world with the policy
(the incremental scenario) can be observed. What were included as probabilities or
expected values in the prospective analysis can be replaced with actual outcomes, to
the extent that it is possible to separate the effects of the policy from other factors. The
analyst may have data on regulatory compliance rates, or may be able to obtain more
accurate information on key assumptions, such as the number and characteristics of
program participants. In other cases, it may be difficult to isolate the effects of the
policy. The incidence of the problems addressed, such as drug addiction or teen
pregnancy, may be rising or falling due to the impacts of other programs, innovation,
changing demographics, or other factors. The extent to which the policy has accelerated
a decrease in incidence, or offset what would have otherwise been an even larger
increase, may be difficult to determine. Furthermore, analysts must still model the
counterfactual scenario, which cannot be observed and remains uncertain.

In addition to collecting data on the impact of the policy through surveys, interviews,
and other methods, analysts can often use other tools from the field of program
evaluation. Ideally, the policy would have been designed to allow for a controlled
experiment, enabling analysts to empirically estimate the impact of the policy with a
high degree of confidence by comparing otherwise-identical treatment (i.e., subject to
the policy) and control (i.e., not subject to the policy) groups. However, implementation
of a controlled experiment is often at odds with policy goals; policies are usually
intended to target all members of the population of concern or, for fairness, to apply
equally to everyone.

Alternatively, opportunities for natural or quasi-experimental designs may exist, which
exploit natural randomization. For example, analysts may be able to identify comparison
groups unaffected by the policy if: (1) the policy is phased in through time (e.g., new
products are subject to the policy while similar, older products are exempt); or (2) the
policy is implemented differently across geographic areas (e.g., affecting only some
neighborhoods). For example, if a food safety program applies only to new
establishments, then its effectiveness may be estimated by comparing the safety
records of the new establishments to those not affected by the requirements. Care must
be taken, however, to account for all of the factors that may affect these differences.
For example, older establishments may decide to voluntarily comply with the
requirements to more effectively compete with new establishments.
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Such controlled or quasi-experiments may provide a better assessment of the effects of
existing policies than models relying on assumptions about uncertain factors, because
they are based on observed outcomes and data. However, in practice, they may be too
small in scale to be extrapolated to a larger program (e.g., at the city-wide rather than
neighborhood level) or the conditions necessary for valid inference may be unavailable.
Because government policies usually apply to the entire city population, comparable
control groups often do not exist. Comparing populations through time may be more
feasible; however, changes in underlying economic and other conditions may
complicate such comparisons. Some of these challenges may be overcome using simple
regression analysis or more sophisticated econometric modeling techniques.

Addressing timing

Two issues related to the timing of impacts, defining the period of analysis and adjusting
for time preferences through discounting, may be addressed differently in retrospective
than in prospective analysis. As with prospective analysis, the retrospective analysis
should start in the year the impacts were first incurred, even if it predates the effective
date of the policy. For example, many affected entities may incur costs in anticipation of
new requirements and these costs should be included in the analysis. In general, the
analysis should end on the most recent date for which retrospective data are available.
At times, it may be desirable to exclude a time period or use statistical methods to
separate the effects of rare events (such as an unusually damaging hurricane), so that
the effects of the policy under “normal” conditions are more apparent. To the extent
that analysts wish to project impacts into the future, the results should be clearly
separated and reported, as prospective analysis requires a different set of assumptions
about the future baseline and policy scenarios.

Where the benefits and costs of a policy are expected to occur unevenly through time,
analysts should consider the full time period over which the policy was implemented.
Longer timeframes may be particularly important for those policies where the outcomes
are not measurable until many years after the policy goes into effect. In such cases, a
longer timeframe ensures that all significant costs and benefits are captured in the
analysis. However, if costs and benefits are likely to remain constant through the period
of the analysis, it may be sufficient to model impacts for a single year.

If the analyst wishes to compare the results of prospective and retrospective analyses,
both must model the same time periods. However, this may not always be possible,
particularly if the policy is reviewed within the first few years of implementation. In such
cases, analysts should adjust the prospective estimates to exclude years not analyzed in
the retrospective analysis when making comparisons.

Regardless of whether impacts occur in the future or the past, time preferences matter.
Resources allocated to the program could have been used for other purposes. Benefits
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accrued earlier are more valuable than those accrued later. Generally, the starting point
(base year) is the year the policy went into effect or the first year costs or benefits were
incurred. Alternatively, impacts may be reported on an annualized basis. In either case,
the stream of costs and benefits should be reported by year and in constant,
undiscounted dollars for each year, as well as discounted. If analysts are interested in
comparing the results of the retrospective and prospective analyses, they should report
benefits and costs in present value terms using the same base year.

Sequencing the analysis

As with prospective analysis, analysts should design the retrospective analysis to use
analytic resources effectively. This generally requires following a phased approach to
ensure that the work is carefully targeted and useful for its purpose. Prior to initiating
the retrospective analysis, those involved should consider the goals of the effort and
define the scope of the analysis accordingly. They should begin with a simple screening
analysis to identify key parameters and focus subsequent data collection and modeling
efforts.

For example, if the purpose of the effort is to determine whether the benefits of a policy
exceed costs and a simple screening analysis can answer this question, additional
modeling efforts may not be necessary. If analysts are interested not just in whether the
policy was effective, but also in the accuracy of the prospective cost and benefit
estimates, additional work may be required.

In some cases, revisiting the prospective analysis from an ex post perspective will
provide important insights into the costs and benefits of the policy. In other cases,
prospective analysis of the costs and benefits of eliminating or modifying the policy may
be useful —instead of, or in addition to, the ex post analysis. In all cases, the level of
effort should be tailored to the purpose of the review. The major challenges relate to
estimating what would have occurred in the absence of the policy and separating the
effects of the policy from other factors.
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