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Summary
Federal agencies issue thousands of regulations each year under delegated authority from
Congress. Over the past 70 years, Congress and various Presidents have created a set of
procedures agencies must follow to issue these regulations, some of which contain requirements
for the calculation and consideration of costs, benefits, and other economic effects of regulations.
In recent years, many Members of Congress have expressed an interest in various regulatory
reform efforts that would change the current set of rulemaking requirements, including
requirements to estimate costs and benefits of regulations. As part of this debate, it has become
common for supporters of regulatory reform to comment on the total cost of federal regulation.
Estimating the total cost of regulations is inherently difficult. Current estimates of the cost of
regulation should be viewed with a great deal of caution.
Scholars and governmental entities estimating the total cost of regulation use one of two methods,
which are referred to as the “bottom-up” and the “top-down” approach. The bottom-up approach
aggregates individual cost and benefit estimates produced by agencies, arriving at a governmentwide total. In 2014, the annual report to Congress from the Office of Management and Budget
estimated the total cost of federal regulations to range between $68.5 and $101.8 billion and the
total benefits to be between $261.7 billion and $1,042.1 billion. The top-down approach estimates
the total cost of regulation by looking at the relationship of certain macroeconomic factors,
including the size of a country’s economy and a proxy measure of how much regulation the
country has. This method estimates the economic effect that a hypothetical change in the amount
of regulation in the United States might have, considering that economic effect to represent the
cost of regulation. One frequently cited study estimated the total cost of regulation in 2014 to be
$2.028 trillion, $1.439 trillion of which was calculated using this top-down approach.
Each approach has inherent advantages and disadvantages. The bottom-up approach relies on
agency estimates of the effects of specific regulations and can also be used to estimate benefits,
because agencies typically estimate both costs and benefits under current requirements so that
they may be compared and evaluated against alternatives. The bottom-up approach does not,
however, include estimates of costs and benefits of all rules, nor does it include costs and benefits
of regulations that are not monetized—meaning that the bottom-up approach is likely an
underestimate of the total cost of regulation. Furthermore, the individual estimates produced by
agencies and used in the bottom-up approach may not always be accurate.
The top-down approach can be used to estimate effects of rules that are not captured by the
bottom-up approach—such as indirect costs and costs of rules issued by independent regulatory
agencies, which are not included in the bottom-up approach—thus theoretically capturing the
whole universe of regulatory costs. Its results are, however, entirely reliant upon a number of
methodological challenges that are difficult, if not impossible, to overcome. The biggest
challenge may be finding a valid proxy measure for regulation: proxy measures of the total
amount of regulation in a country are inherently imprecise and cannot be reliably used to estimate
macroeconomic outcomes. Because of this difficulty in identifying a suitable proxy measure of
regulation, even if the total cost of regulation is substantial, it cannot be estimated with any
precision. The top-down method is intended to measure only costs; measuring costs without also
considering benefits does not provide the complete context for evaluating the appropriateness of a
country’s amount of regulation.
For these and other reasons, both approaches to estimating the total cost of regulation have
inherent—and potentially insurmountable—flaws. The discrepancy between the two approaches
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and their associated estimates raises the question of the utility of using such figures in the
regulatory reform debate.
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Estimating the Total Costs and Benefits of Federal
Regulation
Federal agencies issue thousands of regulations every year. These regulations are often the means
through which various government policies and programs are implemented. Many of these
regulations are administrative or routine in nature and have little or no compliance cost associated
with them.1 A number of these regulations can, however, have a substantial effect on the economy
in the form of costs, benefits, and transfer payments. Over the past 70 years, Congress and
various Presidents have created a set of procedures agencies must follow to issue these
regulations, some of which contain requirements for the calculation and consideration of costs,
benefits, and other economic effects of regulations.2
Federal regulations are the product of delegated legislative authority from Congress—agencies
may promulgate regulations only with the authority from Congress to do so. As such, Congress
has shown an interest in conducting oversight of those regulations, both on the individual level
for particular regulations and also for the regulatory system as a whole. One way for Congress to
conduct oversight of the regulatory system as a whole, some say, is to monitor the total cost and
benefits of federal regulation. Comparing the estimated costs against the benefits would provide
some insight into the potential tradeoffs of regulation.
In recent years, many Members of Congress have expressed interest in various regulatory reform
efforts that would change the rulemaking process.3 Proponents of these efforts argue that the
system under which agencies currently issue federal regulations is outdated, and that federal
agencies should be required to conduct more rigorous economic analysis of their regulations.4
Opponents of these regulatory reform efforts argue that adding to federal rulemaking
requirements could cause fewer regulations to be issued by federal agencies or could create
delays in the issuance of federal regulations.5 As part of this debate, it has become common for
supporters of regulatory reform to comment on the total cost of federal regulation.

1

See CRS Report R43056, Counting Regulations: An Overview of Rulemaking, Types of Federal Regulations, and
Pages in the Federal Register, by Maeve P. Carey for a more detailed discussion of the nature and quantity of
regulations issued each year.
2
For an overview of the federal rulemaking process, see CRS Report RL32240, The Federal Rulemaking Process: An
Overview, coordinated by Maeve P. Carey.
3
For example, in January 2015, the House of Representatives passed H.R. 185, the Regulatory Accountability Act of
2015, which would make several changes to the current rulemaking process, including instituting more extensive costbenefit analysis requirements.
4
For example, see U.S. Congress, House Committee on the Judiciary, Subcommittee on Courts, Commercial and
Administrative Law, APA at 65: Is Reform Needed to Create Jobs, Promote Economic Growth, and Reduce Costs?,
112th Cong., 1st sess., February 28, 2011, 112-17 (Washington: GPO, 2011); and Business Roundtable, Using CostBenefit Analysis To Create Smart Regulation: A Primer and Key Considerations for Congress and Federal Agencies,
December 2014, http://businessroundtable.org/sites/default/files/reports/BRT%20Cost-Benefit%20Analysis.pdf.
5
See, for example, the debate over rulemaking “ossification,” which suggests that the addition of analytical
requirements—along with other procedural requirements—has slowed the rulemaking process. See Thomas O.
McGarity, “Some Thoughts on ‘Deossifying’ the Rulemaking Process,” Duke Law Journal, vol. 41, no. 6 (June 1992),
pp. 1385-1462; Jason Webb Yackee and Susan Webb Yackee, “Administrative Procedures and Bureaucratic
Performance: Is Federal Rule-making ‘Ossified’?” Journal of Public Administration Research and Theory, vol. 20
(2010), pp. 261-282; and Richard J. Pierce, Jr., “Rulemaking Ossification Is Real: A Response to Testing the
Ossification Thesis,” George Washington Law Review, vol. 80, no. 5 (July 2012), pp. 1493-1503.
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Estimating the total cost of regulations is inherently difficult. Current estimates of the cost of
regulation should be viewed with a great deal of caution.
Scholars attempting to identify an estimate for the total cost of regulation have taken two primary
approaches that lead to radically different conclusions about the total economic effect of
regulation. In this report, these two approaches are referred to as the “bottom-up” and the “topdown” approaches or methods. In short, the bottom-up approach aggregates individual cost
estimates produced by federal agencies. The top-down approach relies on macroeconomic
modeling to find a causal relationship between larger economic factors, such as gross domestic
product (GDP), and a proxy measure intended to represent the overall amount of regulation.6
The two approaches use entirely different methods and produce radically different results. In
2014, the most frequently cited cost estimates resulting from each of these studies ranged from
$57-$87 billion (using the bottom-up method) to $2 trillion (the majority—almost $1.5 trillion—
of which was arrived at using the top-down method).7
This report analyzes these two approaches for estimating the total cost of federal regulations. In
discussing each approach, the report provides an overview of the advantages, a brief case study,
and an analysis of the potential issues or inherent problems using the case study to illustrate the
concepts.
The objective of this report is not to provide an estimate of the total costs and benefits of federal
regulations, but rather, to inform the broader regulatory reform debate by identifying the
difficulties in providing such estimates and potential problems inherent in the methods that exist.

“Bottom-Up” Method: Aggregating Existing Cost
Estimates
The first approach to aggregating the total costs and benefits of federal rules is generally referred
to as a “bottom-up” approach.

What Is the Bottom-Up Approach?
This method relies on estimates of costs and benefits that agencies produce during the rulemaking
process, pursuant to several requirements.8 The bottom-up approach aggregates these estimates of
costs and benefits that agencies calculate in individual rulemakings, using the sum as a
government-wide total. Understanding the requirements under which agencies conduct these
estimates—specifically, knowing when agencies are required to estimate costs and benefits, and
when they are not—is important for understanding the advantages and disadvantages of the
bottom-up approach.
The primary requirement for most agencies to calculate estimates of costs and benefits when
issuing rules is under Executive Order 12866.9 That executive order requires covered agencies to
6

A proxy measure is a figure that is used to represent the value of something in a calculation or a model.
To compare these figures, CRS adjusted the bottom-up numbers to be in 2014 dollars.
8
For a detailed explanation of these requirements, see CRS Report R41974, Cost-Benefit and Other Analysis
Requirements in the Rulemaking Process, coordinated by Maeve P. Carey.
9
Executive Order 12866, “Regulatory Planning and Review,” 58 Federal Register 51735, October 4, 1993. For more
detailed information about this and other cost-benefit analysis requirements in the rulemaking process, see CRS Report
R41974, Cost-Benefit and Other Analysis Requirements in the Rulemaking Process, coordinated by Maeve P. Carey.
7
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assess costs and benefits for “economically significant” rules at the proposed and final rule
stage.10 Economically significant rules are defined in the executive order as those that may “have
an annual effect on the economy of $100 million or more or adversely affect in a material way the
economy, a sector of the economy, productivity, competition, jobs, the environment, public health
or safety, or State, local, or tribal governments or communities.”11 The term “effect on the
economy” means that a rule may be considered economically significant if it has costs or benefits
of over $100 million.12 Other provisions of Executive Order 12866 encourage agencies to
consider costs and benefits during the rulemaking process for all rules, although those other
provisions do not require a complete, detailed cost-benefit analysis for non-economically
significant rules.13 Executive Order 12866, issued by President Clinton, has remained in effect
since 1993, and it was reaffirmed in 2011 by President Obama in Executive Order 13563.14 The
estimates that agencies produce under Executive Order 12866 are subject to review by the Office
of Management and Budget (OMB). Specifically, agencies submit their rules and cost-benefit
analyses to OMB’s Office of Information and Regulatory Affairs (OIRA), the agency within
OMB responsible for reviewing regulations and cost-benefit analyses. OMB has issued a number
of guidance documents agencies are required to follow when estimating costs and benefits of
regulations.15
In addition to these executive order requirements, certain statutory requirements for cost-benefit
analysis, or other types of regulatory impact analysis, sometimes require agencies to calculate
costs, benefits, and other economic effects of rules. The Regulatory Flexibility Act (RFA) requires
regulatory impact analyses for proposed and final rules that will have a “significant economic
impact on a substantial number of small entities.”16 Title II of the Unfunded Mandates Reform
Act (UMRA) requires agencies to analyze and reduce costs associated with federal mandates

10

This requirement for cost-benefit analysis in Executive Order 12866 does not extend to the independent regulatory
agencies listed at 44 U.S.C. § 3502(5), which includes, for example, the Federal Reserve and the Securities and
Exchange Commission. For more information about the exclusion of the independent regulatory agencies from this
cost-benefit analysis requirement, see CRS Report R42821, Independent Regulatory Agencies, Cost-Benefit Analysis,
and Presidential Review of Regulations, by Maeve P. Carey and Michelle D. Christensen.
11
Executive Order 12866 § 3(f)(1).
12
This phrase also includes transfer rules that transfer sums of over $100 million. For a more detailed analysis of the
definition of “major” rules, see CRS Report R41651, REINS Act: Number and Types of “Major Rules” in Recent
Years, by Maeve P. Carey and Curtis W. Copeland.
13
For example, Section 1(b)(6) requires agencies to “assess both the costs and the benefits of the intended regulation
and, recognizing that some costs and benefits are difficult to quantify, propose or adopt a regulation only upon a
reasoned determination that the benefits of the intended regulation justify its costs.” Section 1(b)(11) requires agencies
to “tailor [their] regulations to impose the least burden on society,” while “obtaining the regulatory objectives, taking
into account, among other things, and to the extent practicable, the costs of cumulative regulations.” These provisions
are considered to be more like guiding principles, however, rather than specific requirements for cost-benefit analysis.
14
Executive Order 13563, “Improving Regulations and Regulatory Review,” 76 Federal Register 3821, January 21,
2011.
15
For example, in 2003, OMB issued Circular A-4 to provide guidance to agencies on how to conduct cost-benefit
analysis. See Office of Management and Budget, Circular A-4, “Regulatory Analysis,” September 17, 2003, at
http://www.whitehouse.gov/omb/assets/regulatory_matters_pdf/a-4.pdf. This guidance provides information such as
what discount rates agencies should use, how to choose a time period for estimating future costs and benefits, etc. Since
2003, OMB has issued several additional guidance documents to provide instruction to agencies on complying with
regulatory analysis requirements.
16
The phrase “small entities” is considered in the RFA to include small businesses, local governments, and not-forprofit organizations. 5 U.S.C. §§601-612. For more information about requirements of the Regulatory Flexibility Act,
see CRS Report RL34355, The Regulatory Flexibility Act: Implementation Issues and Proposed Reforms, coordinated
by Maeve P. Carey.
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upon state, local, and tribal governments and the private sector.17 However, in practice, the RFA
and UMRA apply to a fairly small number of rules. Finally, agencies may be required under their
own authorizing statutes to calculate and/or consider the costs and benefits of their rules.
The bottom-up approach for estimating costs and benefits aggregates the estimates produced
under these requirements, producing a total, government-wide figure for the costs and benefits of
regulation.

Why Use the Bottom-Up Approach?
The bottom-up approach to estimating the costs and benefits of federal regulation has several
potential benefits. First, this approach sums up actual estimates of costs and benefits that agencies
have calculated for individual regulations, and, as described above, most of these estimates have
undergone review from OMB.
Second, under the requirements discussed above, agencies estimate both costs and benefits, which
allows the bottom-up approach to compare total estimated costs to total estimated benefits. Such
information can be valuable for evaluation of cost-effectiveness of regulation generally (i.e., what
the benefits received are for the costs invested) and it allows for calculation and evaluation of a
ratio of costs to benefits.
Third, the components of the bottom-up approach to measuring costs and benefits could be
validated by conducting analysis ex post, or after the fact, of what the costs and benefits of
specific regulations actually turned out to be.18 This could be done, for example, as part of
agencies’ retrospective review process, in which agencies reanalyze existing rules and may
consider making amendments to those rules in light of the ex post analysis. Agencies do not
always conduct retrospective review of their regulations, however, and a retrospective review
does not necessarily include a reevaluation of the initial cost-benefit analysis to test its accuracy.19
But some such studies have been conducted in recent years by scholars and observers of the
regulatory process.20
Despite these and other potential advantages of using a bottom-up approach to aggregating costs
and benefits, certain issues—and potential caveats—should be taken into consideration. To help
illustrate some of these issues, this report first introduces a case study: the most well-known and
widely cited bottom-up study of the total costs and benefits of regulation. The report then uses the
case study to analyze and discuss some of the problems with a bottom-up study.

17

2 U.S.C. §§1532-1538. For more information about UMRA, see CRS Report R40957, Unfunded Mandates Reform
Act: History, Impact, and Issues, by Robert Jay Dilger and Richard S. Beth.
18
Ex ante estimates are those conducted by agencies prior to a regulation being issued or taking effect, and they reflect
the agency’s prediction of what the effects of the regulation will be. Ex post estimates are done retrospectively—that is,
after the regulation has been issued and taken effect—and they are used to evaluate the accuracy of the initial estimate
and/or the effectiveness of the regulation.
19
Government-wide retrospective reviews have been required since the Carter Administration, and most recently have
been required by the Obama Administration in Executive Order 13563.
20
See the section below entitled “Questions Over Accuracy of Individual Cost and Benefit Estimates” for an overview
of this literature.
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Case Study: The Annual OMB Report on the Total Costs and
Benefits of Federal Rules
The most well-known bottom-up study is the report to Congress on the benefits and costs of
federal rules, which OMB compiles annually.21

Background on the OMB Report to Congress
Since the 1990s, OMB has estimated the total costs and benefits of federal regulations pursuant to
various federal requirements. The initial requirement was in Section 645 of the Treasury, Postal
Service and General Government Appropriations Act, 1997,22 which required the Director of
OMB to submit a report by September 30, 1997, that provided—among other things—“estimates
of the total annual costs and benefits of federal regulatory programs, including quantitative and
nonquantitative measures of regulatory costs and benefits.” Similar requirements were contained
in other appropriations bills in subsequent years; as of 2015, the current requirement for OMB to
report on the total annual costs and benefits of federal regulations is under the Regulatory Rightto-Know Act, which was enacted in 2000 as part of the Treasury and General Government
Appropriations Act for FY2001.23 That provision required OMB to submit to Congress each year,
along with the President’s budget,
An accounting statement and associated report containing(1) an estimate of the total annual costs and benefits (including quantifiable and
nonquantifiable effects) of Federal rules and paperwork, to the extent feasible- (A) in the
aggregate; (B) by agency and agency program; and (C) by major rule;
(2) an analysis of impacts of Federal regulation on State, local, and tribal government,
small business, wages, and economic growth; and
(3) recommendations for reform.

OMB has submitted a report to Congress each year with a total of the costs and benefits produced
by federal agencies pursuant to the requirements discussed above.

Summary of 2014 OMB Report on Costs and Benefits
The 2014 report to Congress on the costs and benefits of federal regulations was published in
June 15, 2015.24 The principal findings of the 2014 report were as follows:25


The estimated annual benefits of major federal regulations reviewed by OMB
from October 1, 2003, to September 30, 2013, for which agencies estimated and
monetized both benefits and costs, are in the aggregate between $281.0 billion

21

These reports are available on OMB’s website. See http://www.whitehouse.gov/omb/
inforeg_regpol_reports_congress/.
22
P.L. 104-208.
23

P.L. 106-554, §1(a)(3) [title VI, §624], 114 Stat. 2763.

24

The Draft 2015 report was released in October 2015, but had not yet been finalized as of the time of writing of this
report.
25
Office of Management and Budget, 2014 Report to Congress on the Benefits and Costs of Federal Regulations and
Unfunded Mandates on State, Local, and Tribal Entities, available at https://www.whitehouse.gov/sites/default/files/
omb/inforeg/2014_cb/2014-cost-benefit-report.pdf.
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and $1,119.0 billion, while the estimated annual costs are in the aggregate
between $73.6 billion and $109.3 billion.26 These ranges reflect uncertainty in
the benefits and costs of each rule at the time that it was evaluated (prior to
promulgation).
The OMB reports demonstrate that agencies do not provide quantified and/or monetized
information for every rule. For example, below is information on how frequently agencies
provided quantified and/or monetized estimates of costs and benefits:










During FY2013, executive agencies promulgated 54
Quantification vs.
major rules, of which 30 were “transfer” rules.27
Monetization
Transfer rules usually implement federal budgetary
programs as required or authorized by Congress, such Quantification of costs and benefits
involves identifying quantitative effects
as rules associated with the Medicare Program and
of regulations, such as identifying a
the Federal Pell Grant Program, and are categorized
number of persons or businesses likely
differently by OMB because they cause income
to be affected by a rule. Monetization
transfers from federally collected tax dollars to
involves turning effects of rules
program beneficiaries—meaning they “may not
specifically into dollar amounts so that
they may be aggregated and compared.
impose significant regulatory costs on the private
28
In some cases, a rule’s effects may be
sector.” In all but one of the 30 transfer rules listed
easy to quantify but difficult to
in the report, the issuing agencies quantified and
monetize.
monetized the transfer amounts.
In 7 of the remaining 24 major rules issued in
FY2013, the agencies quantified and monetized both benefits and costs. Those
seven rules were estimated to result in a total of $33.2 billion to $87.4 billion in
annual benefits, and $2.6 billion to $3.2 billion in annual costs.29
In two of the major rules, the agency was able to quantify and monetize only
benefits. For these two rules, the agencies estimated annual benefits of $500
million to $655 million.30
In 11 major rules, the agencies quantified and monetized only costs, and in one
case only partially. For these 11 rules, the agencies estimated total annual costs of
about $1.6 billion to $2.3 billion.31
In four major rules, the agencies did not quantify or monetize costs or benefits.

26

The numbers cited here in this CRS report are inflation-adjusted to 2014 dollars. OMB reported the totals in both 2001
and 2010 dollars.
27
As explained by OMB in the report, “budgetary transfer rules are rules that primarily cause income transfers usually
from taxpayers to program beneficiaries” (p.8). Examples listed in the 2014 report included various education loan
programs administered by the Department of Education, major capital investment projects administered by the
Department of Transportation, and rules implementing the Supplemental Nutritional Assistance Program administered
by the Department of Agriculture (see pp. 29-31 for a complete list of the major transfer rules).
28
2014 OMB Report, p. 8.
29
The numbers cited here were inflation-adjusted by CRS to 2014 dollars. OMB reported the numbers in 2001 and 2010
dollars (see p. 24).
30
It appears, though it is not entirely clear, that these numbers are reported in 2001 dollars (see p. 2). Adjusted for
inflation to 2014 dollars, the estimated range of benefits for these two rules would be $648.8 million to $850.0 million.
31
It appears, though it is not entirely clear, that these numbers are reported in 2001 dollars (see p. 2). Adjusted for
inflation to 2014 dollars, the estimated range of costs for these 11 rules would be $2.1 billion to $3.1 billion.
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Analysis of Bottom-Up Approach to Aggregating Costs and
Benefits
A bottom-up approach, such as that taken by OMB, is likely to result in an underestimate of the
total cost of federal regulations. Agencies are not required to conduct a cost-benefit analysis for
every rule, and the bottom-up approach can only include costs and benefits that have actually
been estimated. Furthermore, estimates of costs and benefits that agencies produce are primarily
intended to inform decisionmakers about an individual rule, but aggregating the information
causes the context and understanding of potential uncertainties in each individual estimate to be
lost. Finally, a decision must be made about how many years’ worth of rules to include in the
aggregated estimate of costs and benefits, but this is likely to leave out costs and benefits of rules
that were issued prior to the period included.

Costs Not Estimated for Every Rule
One of the main challenges to calculating accurately the total costs and benefits of federal
regulations is that agencies are not required to estimate costs and benefits for all regulations.
Without an estimated cost or benefit for every rule, it is impossible to arrive at a total dollar
amount for all rules—the aggregated costs and benefits will only include those rules for which a
monetized estimate exists.

Independent Regulatory Agencies Are Often Not Required to Estimate Costs and
Benefits
First, not all agencies are subject to cost-benefit analysis requirements. The cost-benefit analysis
requirement does not apply to independent regulatory agencies, a class of agencies that were
created by Congress to have various characteristics of independence from the President.32
Although some of the independent regulatory agencies have agency-specific instructions in
statute to consider certain effects of their regulations, others are not specifically required to
conduct cost-benefit analysis or monetize costs and benefits.33 According to OMB’s 2014 report
on costs and benefits, the independent regulatory agencies issued 18 major rules in FY2013. Of
those 18 rules, the agencies appear to have provided some information on either costs or benefits
in 12 rules.34

32

These agencies are listed at 44 U.S.C. 3502(5). When he issued Executive Order 12866, President Clinton chose not
to include those agencies in the order’s requirements for OMB review and cost-benefit analysis. President Reagan had
made the same decision—to exclude the independent regulatory agencies—when he issued the predecessor order in
1981. See Executive Order 12291, “Federal Regulation,” 46 Federal Register 13193, February 19, 1981. For more
discussion of this decision, see CRS Report R42821, Independent Regulatory Agencies, Cost-Benefit Analysis, and
Presidential Review of Regulations, by Maeve P. Carey and Michelle D. Christensen. For a discussion of characteristics
of agency independence more generally, see CRS Report R43391, Independence of Federal Financial Regulators, by
Henry B. Hogue, Marc Labonte, and Baird Webel, and CRS Report R43562, Administrative Law Primer: Statutory
Definitions of “Agency” and Characteristics of Agency Independence, by Jared P. Cole and Daniel T. Shedd.
33
For a more detailed discussion about what agency-specific requirements may apply to these agencies, see CRS
Report R42821, Independent Regulatory Agencies, Cost-Benefit Analysis, and Presidential Review of Regulations, by
Maeve P. Carey and Michelle D. Christensen, and Curtis W. Copeland, Economic Analysis and Independent
Regulatory Agencies, report prepared for the consideration of the Administrative Conference of the United States, April
30, 2013, https://www.acus.gov/sites/default/files/documents/Copeland%20Final%20BCA%20Report%204-30-13.pdf.
34
Office of Management and Budget, 2014 Report to Congress on the Benefits and Costs of Federal Regulations and
Unfunded Mandates on State, Local, and Tribal Entities, available at https://www.whitehouse.gov/sites/default/files/
(continued...)
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Because most cost-benefit analysis requirements do not extend to the independent regulatory
agencies, the bottom-up approach to estimating the costs and benefits of regulation does not
include costs and benefits of regulations issued by those agencies. This includes, for example,
many of the financial regulations issued pursuant to the Dodd-Frank Wall Street Reform and
Consumer Protection Act of 2010, which are primarily issued by the financial regulators—most
of which are excluded from the cost-benefit requirement of Executive Order 12866.35 The
exclusion of certain types of agencies from cost-benefit analysis requirements is a weakness in
the annual OMB reports and presents a challenge to bottom-up approaches of estimating costs
and benefits. The OMB reports generally identify the number of rules issued by independent
regulatory agencies that provide some information on some costs and/or benefits, but they do not
typically have information about the magnitude of those costs or benefits.

Costs and Benefit Estimates Only Required for Economically Significant Rules
Second, the agencies that are subject to cost-benefit analysis requirements are not required to
conduct a cost-benefit analysis for every rule—only those rules that are deemed economically
significant, as defined by Executive Order 12866. Specifically, the order defines economically
significant rules as those that have an annual effect on the economy of at least $100 million. 36
Rules that are significant, but not economically significant, are subject to requirements for OIRA
review and may have a less formal assessment of costs and benefits, but agencies are not
generally required to conduct a complete cost-benefit assessment for those rules.37 As such, the
rules included in the OMB reports’ total estimates of costs and benefits are only economically
significant rules.38

Monetizing Costs Can Be Challenging
Third, quantifying and monetizing certain costs and benefits can be very difficult, and agencies
do not often monetize all of the expected effects of their regulations. The bottom-up approach,
however, is limited to totaling only those costs and benefits that are actually monetized. Under
current rulemaking requirements, agencies are encouraged, but not necessarily required, to

(...continued)
omb/inforeg/2014_cb/2014-cost-benefit-report.pdf. In the table, the report indicates that seven rules have monetized
costs and benefits, but it appears that the table may have added the numbers incorrectly.
35
P.L. 111-203.
36
Economically significant rules are those that may “have an annual effect on the economy of $100 million or more or
adversely affect in a material way the economy, a sector of the economy, productivity, competition, jobs, the
environment, public health or safety, or State, local, or tribal governments or communities” (Executive Order 12866
§3(f)(1)).
37
Rules that are “significant” but not “economically significant” are required to undergo OMB review under Executive
Order 12866. OMB’s website, www.Reginfo.gov, provides data on the number of “significant” rules that OMB reviews
each year (but not on the number of those rules that agencies issue each year). The data on OMB reviews show that the
number of such rules reviewed each year is approximately in the range of 100-250; this is likely very similar to the
number of such final rules issued each year.
38
These rules are referred to in the OMB reports as “major” rules. Although the definitions of “major” rules and
“economically significant” rules contain slight differences, the two terms are often used interchangeably.
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monetize costs and benefits.39 For example, Executive Order 12866 states that agencies should
provide a quantification of costs and benefits “to the extent feasible.”40
Monetizing the effects of regulations involves converting expected effects, such as costs to
consumers or changes to a population’s health or behavior, into dollar terms. Monetizing the
effects of regulations involves turning costs and benefits into a common unit—dollars—so that
they can be compared against one another. This can allow for an evaluation of the costeffectiveness of a rule, such as a calculation of the cost of each life expected to be saved by a rule,
or the cost-benefit ratio of a rule.
Although some of the effects of a rule can be measured fairly easily in dollar terms, such as
certain types of equipment or technologies for which a market value can be easily identified,
other effects are more difficult to monetize. In cases in which dollar amounts are not readily
available, agencies often rely on economic techniques that attempt to simulate market exchanges.
One method agencies use to monetize certain concepts is based on a formula that includes
monetized values known as “willingness-to-pay” or “willingness-to-accept” to measure the value
that individuals place on the change resulting from a particular regulation.41 This allows an
agency to assign a dollar value to a regulatory outcome that may not otherwise have an easily
identifiable value, and then the estimate can be compared against the costs of obtaining that
benefit. For example, agencies sometimes use the “value of a statistical life” or “VSL” to assign a
monetized amount to the benefits per life saved from certain types of regulations.42 The agency
can then compare this monetized estimate of benefits against the costs of the rule to see whether
the rule’s costs were justified by its benefits.
The executive orders and OMB guidance documents recognize that quantification and
monetization can be difficult in some cases and allow agencies some flexibility in determining
when effects can be quantified and monetized:

39

Under Executive Order 12866, the term “significant” rule encompasses a much broader number of rules than those
considered “economically significant.” For “significant” rules, agencies are asked to conduct an initial assessment of
costs and benefits, but not a complete cost-benefit analysis.
40
Executive Order 12866 §6(a)(3)(C)).
41
In recent decades, as the use of cost-benefit analysis has increased, a debate has emerged about the appropriateness
of monetizing certain costs and benefits in regulation. While economists generally favor the notion of assigning a
monetized value to certain things like risks to life and health, others have opposed the monetization of certain effects of
regulation. See, for example, W. Kip Viscusi, “Monetizing the Benefits of Risk and Environmental Regulation,”
Fordham Urban Law Journal, vol. 33, no. 4 (2005); W. Kip Viscusi, “What’s to Know? Puzzles in the Literature on
the Value of a Statistical Life,” Journal of Economic Surveys, vol. 26, no. 5 (2011); and Robert W. Hahn, In Defense of
the Economic Analysis of Regulation, (AEI Press, 2005). Others argue against this type of valuation; see Frank
Ackerman and Lisa Heinzerling, Priceless: On Knowing the Price of Everything and the Value of Nothing (New York:
The New Press, 2004).
42
The VSL is calculated based upon a willingness-to-pay model. For example, if 100,000 people are willing to pay $60
to eliminate a 1 in 100,000 risk of a certain event, such as dying from a particular type of disease, then an agency will
multiply the $60 payment times the number of individuals in the population (100,000), yielding a total of $6 million. If
a rule is expected to save 100 lives, then the total benefits that can be expected to come from the rule would include
$600 million in lives saved (100 lives times $6 million). According to a 2011 OMB guidance document, current agency
practice uses a VSL ranging from “roughly $5 million to $9 million per statistical life.” Office of Management and
Budget, “Regulatory Impact Analysis: A Primer,” August 15, 2011, p. 10. See also CRS Report R41140, How Agencies
Monetize “Statistical Lives” Expected to Be Saved By Regulations, by Curtis W. Copeland. The author of that report is
no longer at CRS; questions about its content may be directed to the author of this report.
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Executive Order 12866 instructs agencies to provide information on the
quantified costs of the anticipated costs and benefits of regulations “to the extent
feasible.”43
OMB Circular A-4, which OMB issued in 2003 to provide guidance to agencies
on how to conduct cost-benefit analysis, states that agencies “should develop
quantitative estimates and convert them to dollar amounts if possible. In many
cases, quantified estimates are readily convertible, with a little effort, into dollar
equivalents.”44
Executive Order 13563, which President Obama issued in January 2011, stated
that “Where appropriate and permitted by law, each agency may consider (and
discuss qualitatively) values that are difficult or impossible to quantify, including
equity, human dignity, fairness, and distributive impacts.” 45
OMB’s 2011 guidance document, “Regulatory Impact Analysis: A Primer,”
instructs agencies to quantify the costs and benefits in terms of units—for
example, the number of premature deaths avoided each year or the number of
prevented nonfatal illnesses—as well as monetizing the costs and benefits
associated with each of these effects, to the extent possible.46

As OMB explained in its 2014 report,
When agencies have not quantified or monetized the primary benefits or costs of
regulations, it is generally because of conceptual and empirical challenges, including an
absence of relevant information. Many rules have benefits or costs that cannot be
quantified or monetized with existing information, and the aggregate estimates presented
here do not capture those non-monetized benefits and costs. In some cases, quantification
of various effects is highly speculative. For example, it may not be possible to quantify
the benefits of certain disclosure requirements, even if those benefits are likely to be
large, simply because the impact of some of these requirements cannot be specified in
advance.47

Practitioners or observers of the rulemaking process do not necessarily agree on what effects are
appropriate to monetize. For example, the Obama Administration has placed greater emphasis
than earlier Administrations on the value of qualitative benefits such as equity and dignity.48
Debates in the literature have raised questions over when it may be appropriate to quantify or
monetize certain qualitative effects of rules. For example, questions have been raised as to

43

Executive Order 12866 §6(a)(3)(C).
Office of Management and Budget, Circular A-4, “Regulatory Analysis,” September 17, 2003. The circular is
available at http://www.whitehouse.gov/omb/assets/regulatory_matters_pdf/a-4.pdf.
45
Executive Order 13563, “Improving Regulations and Regulatory Review,” 76 Federal Register 3821, January 21,
2011.
46
See Office of Management and Budget, “Regulatory Impact Analysis: A Primer,” August 15, 2011, at
http://www.whitehouse.gov/sites/default/files/omb/inforeg/regpol/circular-a-4_regulatory-impact-analysis-aprimer.pdf.
47
2014 OMB Report, pp. 1-3.
48
For a discussion of this and other differences between the Obama, George W. Bush, and Clinton Administrations’
priorities for cost-benefit analysis and OIRA review, see Art Fraas and Richard Morgenstern, “Identifying the
Analytical Implications of Alternative Regulatory Philosophies,” Journal of Benefit Cost Analysis, vol. 5, no. 1 (2014),
pp. 137-171.
44
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whether dignity and other psychological effects of rules, such as fear and anxiety, should be
monetized in regulatory impact analyses.49
In sum, to achieve an accurate assessment of the total costs and benefits of regulations in dollar
terms using a bottom-up method, one would have to monetize all possible effects of regulation,
and such an undertaking is not consistent with current rulemaking requirements or practice. OMB
did state in its 2014 report, however, that OMB believes “the benefits and costs of major rules,
which have the largest economic effects, account for the majority of the total benefits and costs of
all rules subject to OMB review.”50
Given that agencies do not estimate cost and benefits for every rule issued in every year,
estimates that use the bottom-up approach are likely under-reporting costs and benefits. On the
other hand, as discussed more below, some of the literature evaluating the quality and accuracy of
cost-benefit analyses has suggested that costs and benefits for rules evaluated are overestimated
by agencies.

Potential Uncertainties in Individual Cost-Benefit Analyses
Cost-benefit estimates are produced by agencies to assist with decisionmaking in individual rules,
and the estimates often contain some uncertainty from not knowing precisely the potential effects
of rules. For example, consider a rule in which an agency conducts a risk assessment, such as an
airline safety rule intended to lower the risk of a terrorist attack on the United States. The estimate
of costs and benefits for this rule would contain a great deal of underlying uncertainty, because
precisely estimating the projected decrease in the risk of a terrorist attack and the precise cost of
the rule is likely impossible. On the other hand, a rule that would result in changes that can be
more easily predicted and measured, such as a rule requiring the purchase of new safety
equipment for a vehicle fleet, is likely to contain less uncertainty.
To attempt to reduce uncertainty and produce high-quality, robust estimates, current requirements
and guidance documents encourage agencies to base their estimates on the best reasonable
obtainable scientific, technical, and economic information. With regard to uncertainties, agencies
are instructed to analyze and present them as part of the overall regulatory analysis.51 This
generally results in the agencies producing a range of estimates of costs and benefits and using
certain types of analytical techniques (e.g., sensitivity analysis) to identify how benefits and costs
of a rule would change due to changes in key variables.
As stated in a 1996 article outlining the challenges of uncertainty in cost-benefit analysis (also
referred to as benefit-cost analysis),
Benefit-cost analysis can help decision-makers better understand the implications of
decisions by identifying and, where appropriate, quantifying the favorable and
unfavorable consequences of a proposed policy change, even when information on
benefits and costs, is highly uncertain. In some cases, however, benefit-cost analysis

49

See Rachel Bayefsky, “Dignity as a Value in Agency Cost-Benefit Analysis,” Yale Law Journal, vol. 123, no. 6
(April 2014), pp. 1732-1782, at http://www.yalelawjournal.org/pdf/1732.Bayefsky.1782_u52fptmb.pdf; and Matthew
D. Adler, “Fear Assessment: Cost-Benefit Analysis and the Pricing of Fear and Anxiety,” Chicago-Kent Law Review,
vol. 79, no. 3 (January 2004), pp. 977-1053, at http://scholarship.kentlaw.iit.edu/cgi/viewcontent.cgi?article=3459&
context=cklawreview.
50
2014 OMB report, p. 23.
51
See, for example, Office of Management and Budget, “Regulatory Impact Analysis: A Primer,” August 15, 2011, p.
14.
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cannot be used to conclude that the economic benefits of a decision will exceed or fall
short of its costs, because there is simply too much uncertainty.52

In adding the results of all the individual studies together, however, the context and uncertainties
of each individual study may be lost. As OMB stated in its first report on costs and benefits,
Studies that have attempted to total up the total costs and benefits of Federal regulations
have basically added together a diverse set of individual studies. Unfortunately, these
individual studies vary in quality, methodology, and type of regulatory costs included.
Thus we have an apples and oranges problem, or, more aptly, an apples, oranges, kiwis,
grapefruit, etc., problem.53

Adding together existing estimates of costs and benefits treats the individual estimates as though
they are precise estimates, but they may be imprecise estimates. “CBA can sometimes produce an
illusion of certainty,” as one former OIRA Administrator stated. This illusion of certainty can be
misleading in individual cost and benefits estimates, and it becomes even more so when such
estimates are aggregated. 54 In any individual estimate of costs and benefits, “numerous technical
judgments must be made, and technical analysts might well disagree.”55 Aggregating all of the
bottom-up estimates that agencies have produced can cause the context and any important caveats
or reflections of uncertainty in each regulatory impact analysis to be lost.

Questions Over Accuracy of Individual Cost and Benefit Estimates
Uncertainty in how best to estimate costs and benefits leads to the question of whether the results
are accurate—i.e., whether agencies overestimate or underestimate costs and benefits. Proponents
of regulation tend to argue that agencies overestimate costs of regulation.56 On the other hand,
opponents of regulations tend to argue that agencies underestimate costs—agencies may have
incentives to underestimate the costs of regulations and overestimate the benefits, which would
help to make the case for promulgating a regulation because of its positive net benefits.57 To
address this important question, a number of studies have examined the accuracy of agency
estimates of costs and benefits. One academic study published in 2000 compared ex ante studies
to ex post studies and found that agencies frequently overestimated both costs and benefits of
regulations.58 In 2010, the same authors performed a similar ex post study of several cost-benefit
estimates that had been produced by agencies subsequent to their 2000 study. Again, they
concluded that regulatory agencies tended to overestimate the total costs of regulations,
explaining that “a variety of factors contribute to initial government agency cost estimates that
52

Kenneth J. Arrow, Maureen L. Cropper, George C. Eads, Robert W. Hahn, Lester B. Lave, Roger G. Noll, Paul R.
Portney, Milton Russell, Richard Schmalensee, V. Kerry Smith, and Robert N. Stavins, “Is There a Role for BenefitCost Analysis in Environmental, Health, and Safety Regulation?” Science, April 12, 1996, vol. 272, pp. 221-222.
53
Office of Management and Budget, Report to Congress on the Costs and Benefits of Federal Regulations, September
30, 1997, ch. 2, at https://www.whitehouse.gov/omb/inforeg_chap2.
54
Cass R. Sunstein, “The Arithmetic of Arsenic,” Georgetown Law Journal, vol. 90, no. 7 (July 2002), p. 2258.
55
Cass R. Sunstein, “Financial Regulation and Cost-Benefit Analysis,” Yale Law Journal Forum, January 22, 2015, p.
266, at http://www.yalelawjournal.org/pdf/SunsteinPDF_4nf1d4ar.pdf.
56
See, for example, Thomas O. McGarity, “CPR Perspective: Estimating Regulatory Costs,” Center for Progressive
Reform, at http://www.progressivereform.org/perspestimatingReg.cfm.
57
See, for example, Stuart Shapiro, “How Much Is That Regulation In the Window?”, The Hill, July 31, 2014, at
http://thehill.com/blogs/pundits-blog/213538-how-much-is-that-regulation-in-the-window, stating that “agencies have
clear motivations when it comes to making the assumptions that will determine their assessment of the cost of their
regulations. They don't want a regulation to appear too costly or they risk losing political support for the regulation.”
58
Winston Harrington, Richard D. Morganstern, and Peter Nelson, “On the Accuracy of Regulatory Cost Estimates,”
Journal of Policy Analysis and Management, vol. 19, no. 2 (Spring 2000), pp. 297-322.
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may differ from the realized results, although in some cases this is coincident with differences in
benefits produced by regulations.”59
In its 2005 report to Congress on the costs and benefits of regulations, OMB included a chapter
on “validation” of cost estimates.60 OMB examined a number of ex ante cost-benefit estimates
and compared them with ex post estimates, when they were available.61 OMB’s conclusions were
that the costs of regulations were more often overestimated by the agency, but that the benefits
were sometimes overestimated as well.
A primary reason observers have given for the overestimation of costs is that agencies tend to
underestimate industry’s ability to innovate, and therefore compliance with regulations sometimes
turns out to be less costly than expected. The ability to adapt to regulatory requirements and
identify more cost-effective methods of meeting compliance targets can result in lower
compliance costs than initially anticipated by the agency. For example, consider the
Environmental Protection Agency’s acid rain (sulfur dioxide) program in the 1990s. Mandated
under the Clean Air Act Amendments of 1990, the EPA issued regulations aimed at reducing
sulfur dioxide emissions. Studies suggest that the EPA’s initial cost estimates for these regulations
were too high due to EPA’s underestimation of how industry would adapt and find less costly
means of achieving the reduction targets. In sum, as stated in one retrospective study, “When
forecasting the costs of new environmental regulations, economic analysts have routinely ignored
a primary economic lesson: Markets will cut costs through innovation.”62
A number of other reasons may contribute to inaccuracies in agency estimates of costs. For
example, delays in implementation of regulations can help lower the compliance costs as it can
allow industry more time to identify cost-effective solutions.63 Over- or under-estimating certain
effects of regulations can also result in inaccuracies, such as compliance rates among regulated
entities. Finally, agencies first estimate costs and benefits while writing the proposed regulation,
but the regulation may change in response to comments received during the public comment
period.64 As regulations are revised in response to comments, cost-benefit estimates are not
always updated. Changes made in the rule after it has been proposed and before it is finalized
could affect the likely costs and benefits of the rule—for example, if the final rule sets a standard
that is less stringent as compared to the proposed rule, it will probably be less costly to comply.
In short, the accuracy of the bottom-up approach relies heavily on the precision of the individual
cost and benefit estimates, but the accuracy of these estimates is likely to vary.
59

Winston Harrington, Richard D. Morganstern, and Peter Nelson, “How Accurate Are Regulatory Cost Estimates?”
Resources for the Future, March 5, 2010.
60
Office of Management and Budget, Validating Regulatory Analysis: 2005 Report to Congress on the Benefits and
Costs of Federal Regulations and Unfunded Mandates on State, Local, and Tribal Entities, available at
https://www.whitehouse.gov/sites/default/files/omb/assets/omb/inforeg/2005_cb/final_2005_cb_report.pdf.
61
As mentioned above, ex post estimates of costs and benefits are not frequently conducted under current rulemaking
requirements or practice.
62
Gabriel Chan, Robert Stavins, Robert Stowe, and Richard Sweeney, “The SO2 Allowance Trading System and the
Clean Air Act Amendments of 1990: Reflections on Twenty Years of Policy Innovation,” Cambridge, Mass.: Harvard
Environmental Economics Program, January 2012, pp. 7-8, at http://www.hks.harvard.edu/m-rcbg/heep/papers/SO2Brief_digital_final.pdf. See also Eban Goodstein, The Trade-Off Myth: Fact and Fiction about Jobs and the
Environment (Washington, D.C.: Island Press, 1999), pp. 26-30.
63
See Winston Harrington, Richard D. Morganstern, and Peter Nelson, “On the Accuracy of Regulatory Cost
Estimates,” Journal of Policy Analysis and Management, vol. 19, no. 2 (Spring 2000), p. 310.
64
Agencies are generally required to accept public comments on proposed rules under the Administrative Procedure
Act (5 U.S.C. §553).
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Measuring Costs over Time
Another issue in aggregating the costs and benefits of individual regulations is identification of
the appropriate time period. In other words, how many years’ worth of regulations should be
included in the total? Regulations issued many years ago typically still have some compliance
costs, although the cost of complying with regulations is generally thought to decrease over time.
For example, if compliance with a new regulation requires industry to invest in new types of
technology, once these investments have been made, the majority of the costs may already have
been incurred, and the ongoing costs will be less. The time frame under which these compliance
costs are distributed varies among rules. Similarly, the distribution of benefits can vary widely as
well, and benefits of regulations often are not realized until the regulation has been in place for
some time. For example, this is typically the case with regulations that have health benefits, such
as environmental regulations that are intended to improve air quality.
Individual cost estimates of regulations are calculated by comparing the anticipated effects of a
regulation against what would be expected to happen in a world without the regulation. These ex
ante estimates that are conducted prior to the issuance of the regulation are usually the sole source
of information on regulations’ costs. Under current requirements and practice, an ongoing
monitoring of the costs and benefits of rules is not required once a regulation has been issued.
The annual OMB reports have typically included 10 years’ worth of cost and benefit estimates.
According to the 2014 report, “OMB chose a ten-year period for aggregation because preregulation estimates prepared for rules adopted more than ten years ago are of questionable
relevance today.”65 Similar reasons are cited in earlier versions of the OMB reports.
In its 2014 report, OMB acknowledges this weakness in its approach, stating that because the
estimates do not include non-major rules or rules issued more than 10 years ago, the total costs
and benefits currently in effect are like to be “significantly larger” than the totals in the report.66
Over time, however, measuring the effects of those rules issued more than 10 years ago will
become increasingly difficult. As stated in a 2006 study that discussed OMB’s practice of
including 10 years’ worth of costs and benefits in its annual reports,
If the regulation only requires small changes in behavior over a small time interval, then
analysts feel confident of estimating the cost, hypothetical or not. But as the size or time
interval increases, the shadow of the hypothetical looms ever larger. To take an extreme
example, how would be begin to estimate the cost of federal child labor laws that were
enacted during the 1930s?67

It is certainly the case that some rules that are more than 10 years old still impose a cost, and
therefore this 10-year rule may result in a lower estimate of total costs over time because it
excludes those rules. However, some cutoff probably should be made, as including estimates for
costs of regulations made more than 10 years ago becomes less practicable.
These potential flaws have led some to attempt to use an entirely different approach to estimating
the effects of regulations: the top-down method, which is discussed next.68
65

2014 OMB Report, p. 9.
2014 OMB Report, p. 18.
67
Winston Harrington, “Grading Estimates of the Benefits and Costs of Federal Regulation: A Review of Reviews,”
Resources for the Future Discussion Paper, September 2006.
68
In the Crain and Crain report discussed in detail below, the authors state that “In summary, the constraints under
which OMB operates yield cost estimates for only a small proportion of regulations... The measurement challenges lead
us to adopt techniques in this study that facilitate reasonable approximations of regulatory costs that have been omitted
(continued...)
66
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“Top-Down” Method: Estimating Costs Using
Macroeconomic Modeling
Some scholars have adopted an approach to estimating the costs of rules that is referred to as a
top-down approach. This section explains and analyzes the top-down approach, using a case
study as an illustration for several of the concepts discussed.

What Is the Top-Down Approach?
The top-down approach uses macroeconomic variables and modeling techniques to measure the
effect of regulation on the economy as a whole. Rather than aggregating existing cost estimates,
the top-down method uses the results of an economic model that has been used to measure the
relationship between the size of an economy, or economic growth, and some proxy of the level of
regulation in a country, to measure the economic effects of regulation. This method typically
compares the U.S. economy, as measured by some variable such as gross domestic product
(GDP), to a hypothetical scenario in which the U.S. has less regulation. The approach takes the
difference in the GDP under these two scenarios—the status quo and the scenario with less
regulation—and calculates the change in GDP that might occur were the U.S. to reduce its overall
amount of regulation. This potential change in GDP is considered to be the cost of regulation
under the top-down approach and is explained in further detail below.

Why Use the Top-Down Approach?
The benefits of using a top-down approach, in many ways, are opposite from the bottom-up
approach described above. Because the top-down approach uses measurements of various
economic factors, it incorporates broader, more indirect effects that are not included in the
bottom-up approach. This could include indirect economic effects, as well as direct effects that
are not monetized.

Case Study: Crain and Crain Report
A commonly cited study using the top-down approach to totaling the cost of regulation is entitled
“The Cost of Federal Regulation to the U.S. Economy, Manufacturing and Small Business,” by
W. Mark Crain and Nicole V. Crain, and it was most recently released in September 2014.69
The Crain and Crain report estimates the total cost of regulation and also explores the distribution
of those regulatory costs among regulated entities. The component of the report that is most
discussed in the debate over regulatory reform is the estimate of the total cost of regulation.70
Hence, this CRS report focuses primarily on the components of the studies that describe the total

(...continued)
in estimates by OMB and other studies” (pp. 5-6).
69
W. Mark Crain and Nicole V. Crain, The Cost of Federal Regulation to the U.S. Economy, Manufacturing and Small
Business, A Report for the National Association of Manufacturers, September 10, 2014, at http://www.nam.org/
CostofRegulation/.
70
See, for example, Cheryl Bolen, “Study Commissioned by NAM Finds Regulations Cost $2 Trillion,” BNA Daily
Report for Executives, September 10, 2014.
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cost of regulation, and not on the portion of the report exploring the distribution of costs among
different types of firms.71
The Crain and Crain estimate of the total cost of regulation is not a purely top-down measure of
the cost of regulations. It combines a top-down estimate—their estimate of the cost of economic
regulation—with a bottom-up estimate of environmental, tax compliance, occupational safety,
and homeland security regulation. However, the estimate of the cost of economic regulation
resulting from their top-down methodology is almost 75% of the total estimate, totaling $1.439
trillion out of $2.028 trillion in the 2014 study. This report only discusses that portion of their
estimate, as it is the most widely cited top-down study in the regulatory reform debate, and
therefore serves as a useful example for discussion.

Background on the Crain and Crain Report
The 2014 Crain and Crain report can be traced back to a report originally published in 1995 by
Thomas D. Hopkins for the Small Business Administration’s (SBA’s) Office of Advocacy entitled
“Profiles of Regulatory Costs.”72 Each of the studies from 1995 through 2010 was prepared for
the Office of Advocacy.
In the 1995 study, Hopkins estimated annual federal regulatory costs to be in the range of $416
billion to $668 billion in 1995. Six years later, in 2001, W. Mark Crain and Hopkins issued a
follow-up to the 1995 Hopkins study, estimating the total annual cost of regulations to be $843
billion in 2000.73 In 2005, Crain estimated annual regulatory costs to be about $1.1 trillion in
2004.74 In 2010, Nicole V. Crain and W. Mark Crain issued another version of the study, which
estimated the total cost of regulation to be $1.75 trillion in 2008. They explained the increase
from $1.1 trillion in the 2005 report to $1.75 trillion as being, in part, the result of “new
methodological techniques,” meaning that “direct comparisons to the results in their prior studies
should be made with caution.”75
A number of concerns were raised about the methodology used in the 2010 report—and primarily
the methods used to arrive at the $1.75 trillion of the total cost of regulation. Some of the entities
raising concerns included the Office of Advocacy itself, the entity that had granted the contract
under which the study was conducted. For example, the Office of Advocacy posted a number of
caveats on its website where the report was linked, stating that “the findings of the study have
71

For example, earlier versions of the report written for the Small Business Administration’s Office of Advocacy
focused on the disproportionate cost of regulations on small businesses. The 2014 version, which was prepared for the
National Association of Manufacturers, intended to fill an “information gap by quantifying the costs of regulatory
compliance on firms, particularly manufacturers in the United States, and to extend some of the previous efforts to
measure the aggregate regulatory costs.” Crain and Crain 2014, p. 1.
72
Thomas D. Hopkins, “Profiles in Regulatory Costs: Report to the U.S. Small Business Administration,” November
1995, available at http://www.sba.gov/sites/default/files/files/rs1995hoptot.pdf.
73
The authors explained that “subsequent regulatory developments and the availability of new data clarify and in some
cases amplify the basic 1995 findings: regulatory burdens continue to climb, and to disadvantage small businesses.” W.
Mark Crain and Thomas D. Hopkins, “The Impact of Regulatory Costs on Small Firms: A Report for the Office of
Advocacy, U.S. Small Business Administration,” 2001, available at http://www.sba.gov/sites/default/files/files/
rs207tot.pdf.
74
Again, the increase over the earlier estimate appeared to be primarily due to a change in methodology from the 2005
report. W. Mark Crain, “The Impact of Regulatory Costs on Small Firms,” available at http://www.sba.gov/sites/
default/files/files/rs264tot.pdf.
75
Crain and Crain re-estimated the numbers for 2004—which were presented in the 2005 report—using the
methodology from the 2014 study. After the methodological adjustment, the estimate for 2005 increased by $445
billion to a total of $1.7 trillion, converted into 2009 dollars.
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been taken out of context and certain theoretical estimates of costs have been presented publicly
as verifiable facts.”76 A 2011 CRS report called into question the methods used in the report to
arrive at the total estimate of the cost of federal regulation.77 A 2014 Government Accountability
Office (GAO) report also raised issues with the study related to federal data quality standards,
asserting that the Office of Advocacy failed to uphold those standards.78

Summary of the 2014 Crain and Crain Report
The 2014 Crain and Crain study estimated the total cost of federal regulation to be $2.028 trillion
in 2012 (in 2014 dollars), an amount equal to 12% of U.S. GDP. This section summarizes the
methodology used to arrive at this estimate, so that the estimate may be used as an illustration
throughout the rest of the discussion of the top-down methodology.79
As mentioned above, economic regulation is the majority of the total cost of the Crain and Crain
estimate: $1.448 trillion.80 According to Crain and Crain, economic regulations are those that
76

These included the following: “The study is a top-down analysis of regulatory costs that uses certain assumptions to
estimate totals. The study is not a bottom-up precise accounting of the overall cost of regulations. The overall figure of
$1.75 trillion in costs is derived from a number of different assumptions and sources to create an estimate. As with
almost any academic methodology, it was not intended to be considered a precise finding. The study demonstrated that
small businesses bear a larger burden from regulations than large businesses. It was not intended to do more than
provide an estimate of this disparity.” See https://www.sba.gov/advocacy/impact-regulatory-costs-small-firms for these
and other caveats about the study.
77
CRS Report R41763, Analysis of an Estimate of the Total Costs of Federal Regulations, by Curtis W. Copeland. The
author of that report is no longer at CRS; questions about its content can be directed to the author of this report, Maeve
P. Carey.
78
Specifically, GAO said that Advocacy did not retain the underlying information for the Crain and Crain study,
making it “much more difficult to assess the quality of that work, including its objectivity.” When GAO asked to speak
with Crain and Crain to ask them “a set of questions related to the criticisms of the methodologies, data, and models
used,” Crain and Crain “would not speak with us, stating that they were no longer contractually obligated to respond to
our requests for information.” U.S. Government Accountability Office, Small Business Administration: Office of
Advocacy Needs to Improve Controls over Research, Regulatory, and Workforce Planning Activities, GAO-14-525,
July 2014, http://gao.gov/assets/670/665104.pdf; see especially pp. 13-16.
79
The NAM study included other elements not discussed at length here because they were not part of the estimate of
the total cost of regulation and therefore are not the focus of this report. For example, the study included a survey of
NAM members given over a period of two weeks in 2014 that reported a number of finings, including, for example, (1)
88% of respondents said that federal government regulations were a challenge that affected their businesses in the prior
year or that their businesses would face in the future; (2) 72% of respondents indicated that their organizations
employed outside advisers to ensure that their operations comply with federal rules—most of these advisers consisted
of attorneys, accountants, and consultants; and (3) 48% of manufacturing firms incurred operations and maintenance
expenses for capital equipment and other tangible items purchased to comply with federal government requirements
during the 12 months prior to the survey.
80
As previously described, the remaining $580 billion in the Crain and Crain estimate is due to the remaining three
categories—environmental, occupational safety and health and homeland security, and tax compliance regulation.
Because they use the bottom-up approach to estimate each of these types of regulation, they are not discussed in this
report.
First, Crain and Crain arrive at a total estimate of the cost of environmental regulations using two sources: the OMB
annual report to Congress on the costs and benefits of regulations, and a study from 1991 by Hahn and Hird that
provides an estimate of the total costs of environmental regulations prior to 1988. See Robert W. Hahn and John A.
Hird, “The Costs and Benefits of Regulation: Review and Synthesis,” Yale Journal on Regulation, vol. 8, no. 1 (Winter
1991), pp. 233-278. Using these measures, they arrived at a total of $330 billion for environmental regulations. Second,
to measure the occupational safety and health and homeland security regulations, they added the regulations
promulgated by the Department of Homeland Security and the Occupational Safety and Health Administration (OSHA)
in the Department of Labor, plus some additional calculations to measure and include the effects of passenger delays
tied to Transportation Security Administration screening. Using these measures and calculations, they arrived at a total
of $92 billion for occupational safety and health and homeland security regulations. Third, Crain and Crain measure the
(continued...)
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“govern decision-making in market transactions. These include markets for final goods and
services; markets for physical and human resources; credit markets; and markets for the transport
and delivery of products and factors of production.”81
To arrive at this estimate of the total cost of economic regulation, Crain and Crain conducted a
cross-country comparison of 34 Organization for Economic Cooperation and Development
(OECD) countries, including the United States. Specifically, they looked at the relationship
between each country’s economy and a proxy measure of the amount of regulation in each
country over eight years. The data Crain and Crain used for this proxy measure were derived
from the World Economic Forum’s Global Competitiveness Report.82
Crain and Crain used three components of the Global Competitiveness Index, a component of the
Global Competitiveness Report that measures various aspects of the institutions, policies, and
factors that determine a country’s level of productivity. These types of measures are sometimes
referred to as governance indicators. The report uses an “Executive Opinion Survey,” which
captures the opinions of business leaders around the world to construct a number of its indicators.
Crain and Crain selected three indicators, each of which was constructed using the survey, to
represent the amount of economic regulation in each country. The three indicators were




burden of government regulation;
efficiency of legal framework in challenging regulation; and
regulation of securities exchanges.83

The survey respondents provided a value for each of these indicators ranging from one to seven.
As Crain and Crain explained in their report, “higher values correspond to improvements in
regulatory quality—that is, reductions in the regulatory burden on product, factor and credit
markets.”84 To construct their measure for each country and each year, Crain and Crain used the
mean value of these three factors. The regulation index that Crain and Crain used combined these
three factors into a single measure for each of the countries in each of the years for which the data
were available—2006 to 2013.
Using the mean value for the 34 countries over their eight-year period, Crain and Crain estimated
a regression model in which they measured the effect of a number of variables—with their
primary variable of interest being the measure of regulatory quality—on GDP per capita. The
other variables, or “control” variables, were foreign trade as a share of GDP, population over 65

(...continued)
cost of compliance with the federal tax code. To do so, they relied on the number of hours required to comply with tax
requirements provided by the Internal Revenue Service. They multiplied that number of hours times an hourly wage
rate of individuals who would be preparing the tax paperwork—accountants and auditors for individuals and human
resources professionals for businesses. Using this method, they arrived at a total estimate of $159 billion for tax
compliance. It is not exactly clear what the calculations for these figures were, because Crain and Crain did not appear
to provide in their report the calculations or the hourly wages for these types of professionals.
81
Crain and Crain 2014, p. 28.
82
Klaus Schwab, World Economic Forum, The Global Competitiveness Report 2013-2014, Full Data Edition, Geneva,
2013, at http://reports.weforum.org/the-global-competitiveness-report-2013-2014/.
83
According to Crain and Crain, not all three variables had observations for every year in their sample. For the years
available, they used the average of the three components that were available.
84
Crain and Crain 2014, p. 32.
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relative to population aged 19 to 65 (the “dependency ratio”), new capital investment as a share
of GDP, size of the labor force, and tax revenues as a share of GDP.85
Based on the results of the regression model, Crain and Crain concluded that the effect of their
purported proxy of economic regulation on GDP per capita was statistically significant. Further,
they used the results of the regression model to estimate the total cost of the index on the GDP per
capita in the United States. To do so, they compared the U.S. score on the regulation index with
the average score of the five top performing (i.e., highest ranked) countries on the scale, which
they referred to as the “benchmark countries.” They used this “benchmark” measure as a
hypothetical measurement of what a lower level of regulation in the United States could be. The
difference between the U.S. score and the benchmark countries’ average score was 26%.
Crain and Crain concluded that this 26% difference in the regulation index in the United States
“implies an impact on GDP equal to $1.439 trillion. In other words, if the burden of economic
regulation in the United States matched the benchmark countries, U.S. GDP would be $1.439
trillion higher than it was in 2012.”86 To the $1.439 trillion estimate, Crain and Crain added
another $8.3 billion, which was the estimated cost of import restrictions from the U.S.
International Trade Commission.87 The total estimate of the cost of economic regulation they
arrived at using this methodology was $1.448 trillion.

Analysis of Top-Down Approach to Estimating Costs and Benefits
A number of issues have been raised with the top-down approach, some of which are explained
below using the Crain and Crain study as an illustration.

Importance of Accurate Measures of Regulation in Top-Down Approach
One challenge for the top-down approach to estimating the cost of regulation is that the accuracy
of the findings is dependent on the validity of the proxy measure of regulation. The proxy is used
to model the relationship between the size of the economy and amount of regulation, and then the
parameter estimates resulting from the model are used to calculate the total cost of economic
regulation.
Identifying an accurate measure of regulation, however, is a challenge. As explained in a report
by the Council on Foreign Relations (CFR) on federal rulemaking policy in the United States and
other countries, as well as in previous CRS reports, quantifying the total amount of regulation is
an inherently difficult task.88 As stated in the CFR report,
Economists have not settled on a good way to measure overall regulatory burden …
Because of these data limitations, the best empirical studies take on a specific regulation
rather than the full stock of regulations. Largely unknown is how the average business is
85

Each of these independent variables was lagged by one year. Crain and Crain also included tax revenues as a share of
GDP squared to allow for a nonlinear effect of tax policy. This choice of independent variables was different from
previous models they used, though they do not make clear why they chose different variables this time.
86
Crain and Crain 2014, p. 33. This value appears to be adjusted to 2014 dollars.
87
Crain and Crain do not explain why they added the cost of import restrictions. It appears they may have added it
because they did not believe it would be captured in their measure of economic regulation.
88
Rebecca Strauss, Quality Control: Federal Regulation Policy, Council on Foreign Relations, Renewing American
Progress Report and Scorecard, New York, NY, March 2015, http://www.cfr.org/corporate-regulation/quality-controlfederal-regulation-policy/p36110?cid=oth-partner_site-Reg_Blog-Renewing_America_Regulation_Policy-031015; and
CRS Report R43056, Counting Regulations: An Overview of Rulemaking, Types of Federal Regulations, and Pages in
the Federal Register, by Maeve P. Carey.
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affected by the cumulative set of regulations, or whether certain regulations harm or help
different kinds of business activity, such as innovation or entrepreneurship.89

Obtaining an accurate proxy measure of regulation is key in any economic model that uses
regulation as an explanatory variable, because an inaccurate measure can introduce serious
uncertainty into the model’s results. The term economists use to refer to whether a measure of a
construct correctly represents what it purports to represent is “content validity.” To illustrate the
importance of content validity in the top-down approach of measuring the cost of regulation, this
section will more closely examine the measure of “regulatory quality” used by Crain and Crain.
Crain and Crain referred to their measure of regulatory quality as the “Economic Regulation
Index.” They created the index from data from the World Economic Forum’s (WEF’s) annual
Global Competitiveness Report—specifically, the report’s Executive Opinion Survey.90 In that
survey, the WEF captured the opinions of over 13,000 business leaders in 148 different
economies during a five-month period. Most of the survey questions, including the three used in
the Crain and Crain study to measure regulation, involved rating on a scale of one to seven a
particular aspect of the operating environment in the respondent’s country. The questions covered
such topics as innovation and technology infrastructure, education and human capital, and
tourism. To create a measure of regulation from this survey, Crain and Crain selected three
questions, each of which included an explicit reference to regulation (which appears to be how
they selected them): (1) burden of government regulation, (2) efficiency of legal framework in
challenging regulation, and (3) regulation of securities exchanges.
Are these three questions from the Executive Opinion Survey measuring this type of specific
regulation—in other words, can the responses to these three questions be considered a useful
proxy of the burden of economic regulation? This may be difficult to answer, but it is crucial to
the validity of the study’s conclusions. Crain and Crain state that “the reach of economic
regulations is vast. This means that an encompassing methodology is required to derive an
estimate of these costs.”91 While their statement about the vastness of economic regulation is
certainly true, whether their measurement and methodology measures it accurately is difficult to
validate.92
Proxy measures of governance indicators are inherently imprecise, and they cannot be reliably
used to estimate macroeconomic outcomes. A recent article examining a similar cross-country set
of indicators illustrates the difficulty in identifying an accurate measure for certain inherently
abstract concepts related to governance, such as the “rule of law,” or, in this case, regulation.93
The article specifically focused on the World Bank’s “Worldwide Governance Indicators” (WGI),
though it argued that “the concerns raised here about the WGI apply equally to other current
governance indicators.”94 The article stated that “both researchers and policymakers should
89

Quality Control: Federal Regulation Policy, p. 3.
For a more complete discussion of how Crain and Crain constructed this variable, see Appendix C of the 2014 report.
91
Crain and Crain 2014, p. 28.
92
Furthermore, an incorrectly measured variable may cause some of the other estimates to be biased as well.
93
M. A. Thomas, “What Do the Worldwide Governance Indicators Measure?” European Journal of Development
Research, vol. 22 (2010), p. 37, stating that “A proposed measure of a construct, an inherently abstract concept like the
‘rule of law’, is like a proxy measure in that it is a hypothesis about measurement. The hypothesis is that the proposed
measure correctly measures the construct. Like proposed proxy measures, not all proposed measurements of constructs
are equally valid.”
94
The WGI were part of the 2010 Crain and Crain study, and, although they used a different measure in 2014, are
similar in construct to the 2014 measure described above. M. A. Thomas, “What Do the Worldwide Governance
Indicators Measure?” European Journal of Development Research, vol. 22 (2010), p. 47.
90
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require evidence that governance indicators are valid before employing them. In the absence of
such evidence, research results obtained using such indicators are uninterpretable and should not
survive peer review. For policymakers, reliance on such indicators would be arbitrary.”95 It could
be argued that the use of such indicators in the top-down model of total cost of regulation may
suffer from this problem of questionable measurement.
Specific concerns over this issue as it relates to top-down studies involving regulation were raised
in 2010 over the Crain and Crain report and arguably still apply to the 2014 report as well, due to
the similarities of their measures. For example, economist Art Kraay, one of the creators of the
World Bank’s Regulatory Quality Index, the measure of regulation that Crain and Crain used in
their 2010 study, commented in response to their study that the measure of regulatory quality they
created measured the perceptions of various regulatory environments, rather than the stringency
of those environments.96 The index used in the 2014 study uses a different proxy, although its
construction was similar—it measures business leaders’ perceptions of the regulatory
environment in various countries.97 Some research suggests that there may be key differences
between perceptions of something and actual levels of it, however:
There is a substantial difference between measuring a thing and measuring perceptions of
it. In the context of governance, for example, perceptions of crime risk have been shown
to be quite different than actual crime levels (see, for example, Forgas, 1980; Pfeiffer,
2005); perceptions of corruption have been shown to differ from actual corruption levels
(see, for example, Olken, 2006; Seligson, 2006); and trust in government has been shown
to differ from administrative performance (Van de Walle and Bouckaert, 2007).98

In sum, this question of whether a measurement based on survey responses of business leaders or
other individuals, such as the Executive Opinion Survey, is measuring what it purports to
measure, is an important one. With any top-down model of the economic effects of regulation, the
validity of a proxy for regulation is essential—and measuring an inherently abstract concept like
the stringency of regulation in a country is difficult. Without a valid proxy, which is difficult to
identify for the reasons discussed above (and possibly others), the findings of any top-down study
could be brought into question.
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M. A. Thomas, “What Do the Worldwide Governance Indicators Measure?” European Journal of Development
Research, vol. 22 (2010), p. 51.
96
For a summary of Kraay’s comments, see CRS Report R41763, Analysis of an Estimate of the Total Costs of Federal
Regulations, by Curtis W. Copeland.
97
Crain and Crain did not explain why they used this different index as their main indicator in the 2014 study. They
did, however, use the World Bank measurement that they had used in 2010 as an alternative proxy for the amount of
regulation. The conclusions they reached with this alternative measurement were similar; see p. 71.
98
M. A. Thomas, “What Do the Worldwide Governance Indicators Measure?” European Journal of Development
Research, vol. 22 (2010), p. 36. Referenced articles include Joseph P. Forgas, “Images of Crime: A Multidimensional
Analysis of Individual Differences in Crime Perception,” International Journal of Psychology, vol. 15, no. 1 (1980),
pp. 287-299; Christian Pfeiffer, Michael Windzio, and Matthias Kleimann, “Media Use and its Impacts on Crime
Perception, Sentencing Attitudes and Crime Policy,” European Journal of Criminology, vol. 2, no. 3 (July 2005), pp.
259-285; Benjamin A. Olken, “Corruption Perceptions vs. Corruption Reality,” NBER Working Paper No. 12428,
2006; Mitchell A. Seligson, “The Measurement and Impact of Corruption Victimization: Survey Evidence from Latin
America,” World Development, vol. 34, no. 2 (2006), pp. 381-404; and Steven Van de Walle and Geert Bouckaert,
“Perceptions of Productivity and Performance in Europe and the United States,” International Journal of Public
Administration, vol. 30, no. 11 (2007), pp. 1123-1140.
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Questions About Proper Model Specification
Setting aside the question of how to undertake the difficult task of measuring regulation, and
assuming that the measure of regulation is a valid measurement, another crucial question remains
for the top-down approach to measuring the cost of regulation: how should one select the right
model?
In a regression model, such as the one used by Crain and Crain, a researcher is attempting to
explain a relationship between variables by analyzing the extent to which the dependent variable
can be explained by changes in the independent variables. Proper selection of all variables in the
model is important, as discussed below.

Selecting Independent Variables
Selecting and including the proper independent and control variables in an econometric analysis
is crucial to the validity of the model’s results. For example, a researcher must include all
variables that are thought to be theoretically relevant and take care not to omit variables that may
help explain the outcome.99 Explaining and theoretically justifying the components of economic
models, including all independent variables, is important: “It is critical that researchers explain
and justify the assumptions that underlie their model, which are presumed to be informed by
theory.”100
Failure to include all relevant variables in an economic model can result in omitted variable bias.
Omitted variable bias can occur when one of the explanatory variables—those variables in the
model that are helping to explain changes in the dependent variable—has its effects overstated
because a variable that is related to that variable has been left out of the model. In other words,
the omitted variable’s explanatory power will be attributed to the variable that is included in the
model, as long as the two variables are correlated. As explained in one study,
Because top-down methods [of estimating the cost of regulation] associate indicators of
regulatory activity with changes in macroeconomic variables, they risk attributing to
regulation the effects of other variables that are not considered in the analysis but that
may be correlated with regulatory activity. There is a strong chance of omitted variable
bias, in other words.101

In sum, were a top-down model of regulation to leave out some relevant variables, the effect of
regulation could be overstated.

Selecting a Dependent Variable
Furthermore, identifying a theoretically sound dependent variable is crucial to the validity of a
model’s results. Crain and Crain used GDP per capita as their dependent variable, rather than
GDP growth rate. Measuring GDP per capita does provide an indication of the size of a country’s
economy. However, it can potentially be problematic because it ignores the historical
circumstances that have led each country’s economy to its current size, and therefore it presumes
99

See A.H. Studenmund, Using Econometrics: A Practical Guide, 6th ed. (New York: Addison-Wesley, 2011), p. 167,
stating that “the primary consideration in deciding whether an independent variable belongs in an equation is whether
the variable is essential to the regression on the basis of theory.”
100
M. A. Thomas, “What Do the Worldwide Governance Indicators Measure?” European Journal of Development
Research, vol. 22 (2010), p. 41.
101
Winston Harrington, “Grading Estimates of the Benefits and Costs of Federal Regulation: A Review of Reviews,”
Resources for the Future Discussion Paper, September 2006, p. 12.
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to explain the current size of each economy only based upon the factors in the model. Using the
rate of GDP growth instead of GDP per capita would presume that the changes in the size of each
country’s economy are explained by the independent variables, not the actual size of the economy
itself—which could be considered more likely.

Selecting the Correct Form
Another important issue related to model specification is whether the nature of the relationship
between the dependent variable and the independent variables is properly specified: in other
words, is the relationship linear or nonlinear? A linear relationship in expressed on a graph with a
straight line and assumes that the rate of change in the dependent variable does not vary—hence
the straight line on a graph. A non-linear relationship can also be expressed on a graph but does
not have a straight line, and it assumes that the rate of change in the dependent variable can
change. These concepts are discussed more below in the context of the top-down approach.
Notably, however, identifying the form of the relationship between dependent and independent
variables is important—“the consequences of an incorrect functional form for interpretation and
forecasting can be severe.”102
Crain and Crain ran a linear regression, which is based upon the assumption that the relationship
is of direct proportionality and is expressed on a graph with a straight line.103 Whether this is the
type of relationship between regulation and size of a country’s economy, or its economic growth
generally, is an important question. Crain and Crain did not appear to provide a theoretical basis
for assuming the relationship is linear, and some scholars have suggested that the relationship
between regulation and economic growth is nonlinear. A 2012 working paper from the George
Washington University Regulatory Studies Center suggested that “perhaps... up to a point,
increasing the size of government may tend to increase GDP, but that the relationship reverses
after a certain threshold.”104 That paper examined whether a measure of the on-budget costs of
federal regulation in the United States had an effect on GDP growth, which is a different
objective than a top-down model of the cost of regulation, but it illustrates the important point
that some effects on GDP can be nonlinear. If such model misspecification did occur in the Crain
and Crain model, the results of their model could be held in question.
In sum, these three issues related to model specification—selection of independent variables,
selection of dependent variables, and selection of the correct functional form for the model—are
highly important to the reliability and validity of conclusions made based upon a top-down
estimate of the cost of regulation.
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A.H. Studenmund, Using Econometrics: A Practical Guide, 6th ed. (New York: Addison-Wesley, 2011), p. 207.
There may be additional econometric issues with the linear regression that are beyond the scope of this report. For
example, linear regression models rely on several other assumptions that are not discussed here; for a more detailed
discussion of these assumptions, see Jeffrey M. Wooldridge, Introductory Econometrics: A Modern Approach, 5th ed.
(South-Western - Cengage Learning, 2012).
104
Tara M. Sinclair and Kathryn Vesey, Regulations, Jobs, and Economic Growth: An Empirical Analysis, George
Washington University Regulatory Studies Center, Working Paper, Washington, DC, March 2012, p. 27,
http://regulatorystudies.columbian.gwu.edu/files/downloads/032212_sinclair_vesey_reg_jobs_growth.pdf. That paper
examined whether there was a relationship between changes in the on-budget costs of federal regulation in the United
States and macroeconomic outcomes, and it concluded that “we found basically no evidence that the regulators’ budget
has anything other than a zero effect on GDP and employment.”
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Other Potential Methodological Issues
There are several additional methodological issues that may be of concern in the top-down
approach, including unclear directions of causality and insufficient sample size in the model.

Questions of Causality
The first issue, which is linked to the question of identification of a dependent variable, relates to
questions of causality in a top-down approach that uses a measure of regulation to explain the
health of a country’s economy: does the amount of regulation affect the economy, or could the
economy also have an effect on the amount of regulation? This uncertainty about the direction of
the causality between different components of a model is referred to by economists as
“endogeneity.” The presence of endogeneity can cause bias in the parameter estimates resulting
from the model. As mentioned earlier in this report, it is crucial that researchers using a top-down
approach explain the theory behind all of the components of their models. Having a solid
theoretical foundation related to the causality question can reduce or eliminate the likelihood that
a model will suffer from endogeneity.
In the case of top-down studies of regulation like Crain and Crain, the parameter estimates are
used to calculate the potential difference in GDP, which is the estimate that Crain and Crain
provide for the cost of economic regulation. As explained in the section above summarizing their
methodology, Crain and Crain assert that the GDP per capita is a direction function of the amount
of regulation in a country. They do not explore the possibility that the causality could also go in
the other direction. The presence of such endogeneity can cause the results of the model to be
incorrect.
The issue of correctly identifying the causal relationship is a challenge for scholars examining the
relationship between regulation and other macroeconomic factors. For example, a recent study of
the “regulatory volume” in states across the United States “looked at the relationship between
regulatory output and a series of indicators described above meant to represent the economic
health of the state.” The study concluded that “citizens in more prosperous states may very well
demand more regulation than citizens in less prosperous states.”105A similar concern could
potentially be raised about the direction of causality between the volume of regulation and the
economy.

Sample Size
The second is an issue of sample size, particularly for a top-down study that uses a cross-country
comparison of industrialized economies. A small sample size can have detrimental effects on the
precision of the model’s results: a smaller sample size makes the estimate less precise and
therefore less reliable. Researchers who examine cross-country comparisons of regulation face
some potential problems, including the small number of fully industrialized countries and the
fairly short length of time over which regulatory measures have been constructed.
The Crain and Crain study uses 34 countries and a time period of eight years: 2006 to 2013. This
is a relatively small sample size, especially given that the measures of regulation and other
variables in the model are unlikely to change very much from one year to the next in just an
eight-year period.106 In addition, this specific eight-year period is not necessarily a typical one, as
105

Stuart Shapiro and Debra Borie-Holtz, The Politics of Regulatory Reform (New York: Taylor & Francis, 2013), pp.
65-66.
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The R-squared in the table for “within” the countries in their sample is .01, meaning that their model is not a very
(continued...)
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it is the period leading up to and immediately following the Great Recession.107 Therefore,
conclusions made based upon this narrow time period may not be generalizable to other years or
other periods.108

Potential for Double-Counting Costs
In the top-down approach, another potential problem is whether costs may be double-counted.
Crain and Crain separate their total estimate of the cost of regulations into four categories, as
described above, although it appears that this approach may be double-counting the cost of some
regulations for at least two reasons.
The first reason is an econometric one: as mentioned above, the potential for omitted variable bias
exists in any econometric model. If Crain and Crain omitted a variable that is highly correlated
with their measure of “economic” regulations—such as a measure of environmental or other
types of regulations, which are almost undoubtedly correlated with their measure of economic
regulation—then the explanatory power of the omitted variable becomes attributed to the
coefficient on the economic regulation measure. In other words, the explanatory strength of that
measure is inflated by the omission of other variables that are not included. By adding other
measures of regulation, including environmental regulations, to the total cost they estimate for
economic regulation, Crain and Crain may therefore be double-counting the effects of these other
types of regulations.
Second, the potential for double-counting exists because of the nature of the questions asked to
business leaders that comprise the regulatory quality measure. The questions themselves do not
necessarily measure only economic regulation, although Crain and Crain imply that to be the
case. Rather, as discussed above, they measure potentially very broad effects of all types of
regulation by measuring the overall regulatory environment. Because Crain and Crain is a hybrid
study that also employs a bottom-up methodology to measure certain types of regulation, they
add an estimate of the cost of other types of regulation to their estimate of the cost of economic
regulation. As a result, their overall number of roughly $2 trillion could include some double
counting.109

No Discussion of Benefits of Regulations
To date, it appears that the top-down approach has not been used to estimate benefits of
regulation—only costs. It is not clear whether the method could be used to measure benefits,
because the approach measures cost in terms of potential economic growth that has not occurred
due to the amount of regulation. A parallel approach does not seem to be applicable to benefits,
which, as discussed above, are often not easily measured in dollar amounts or economic effects,
and therefore may not be able to be estimated in this same way.

(...continued)
good fit to explain the changes within countries over that period.
107
Crain and Crain included dummy variables for two years, 2008 and 2009, but did not explain why.
108
The Crain and Crain data appear to have other issues related to sample size as well. For example, their sample
appears to be missing some observations—34 countries times eight years should yield 272 observations, but they report
their number of observations in Table 3 to be 219. They do not provide an explanation for why these observations are
missing.
109
Furthermore, it is worth noting that the portion of their model that covers the non-economic regulation—$580
billion—may contain some of the same potential problems as those identified above for other bottom-up estimates.
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Although the top-down method does not appear to be intended to measure costs and benefits,
having an estimate of costs without an estimate of benefits does not provide the complete context
for evaluating whether a country’s amount of regulation is appropriate. Such a comparison of
costs against benefits has been institutionalized in the regulatory process in the United States
since the early 1980s. Specifically, one of the underlying components of the current regulatory
system, which was formally put into place by President Ronald Reagan in 1981 when he issued
Executive Order 12291, is that agencies should consider the costs of individual regulations and
compare them against the benefits, and that “regulatory action shall not be undertaken unless the
potential benefits to society for the regulation outweigh the potential costs to society.”110 This
general approach of comparing costs against benefits has been upheld since the Reagan
Administration formalized it in 1981, and the shift to become more reliant on estimates of costs
and benefits in informing regulatory decisions over the past several decades has been well
documented.111
In sum, the notion that costs and benefits must be compared to one another has remained a crucial
component of the regulatory process in the United States over the past several decades. Under
current rulemaking requirements, agencies are responsible for measuring costs against benefits in
individual regulations, and because of the nature of the bottom-up method and its reliance on
those estimates, it can be used to make overall comparisons between total costs and benefits.
Such a comparison does not seem possible, however, at the macroeconomic level.

Summary: Advantages and Disadvantages of Two
Approaches
Each of the two main approaches taken to estimate the total costs and benefits of regulations have
pros and cons, which tend to mirror one another. This final section briefly compares the two
approaches and provides some perspective on why this issue is of potential interest to Congress.
The bottom-up approach to estimating the total costs and benefits of regulations, such as the
approach taken by OMB in its annual report to Congress, has several advantages. The bottom-up
approach involves adding up actual cost estimates calculated by agencies pursuant to rulemaking
requirements. These estimates are conducted on an individual basis for certain regulations, and,
although they often contain some uncertainty, are based upon specialized information the agency
has regarding expected costs and benefits.
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Executive Order 12291, “Federal Regulation,” 46 Federal Register 13193, February 17, 1981, § 2(b).
President William Clinton maintained this general principle of weighing costs against benefits when he issued his
executive order on rulemaking, which replaced Executive Order 12291. Executive Order 12866 § 1(b)(6). In his
executive order, President Clinton arguably took a slightly more lenient approach by changing the wording to require
that the benefits to society justify the costs of the regulation, rather than outweigh.
President Barack Obama continued to uphold the practice of comparing costs against benefits when he issued
Executive Order 13563 in 2011, emphasizing, among other things, that agencies must “propose or adopt a regulation
only upon a reasoned determination that its benefits justify its costs (recognizing that some benefits and costs are
difficult to quantify).” Executive Order 13563 § 1(b).
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See CRS Report R41974, Cost-Benefit and Other Analysis Requirements in the Rulemaking Process, coordinated by
Maeve P. Carey, and CRS Report RL32240, The Federal Rulemaking Process: An Overview, coordinated by Maeve P.
Carey, and Eric A. Posner, “Controlling Agencies with Cost-Benefit Analysis: A Positive Political Theory
Perspective,” University of Chicago Law Review, vol. 68, no. 4 (Fall 2001), pp. 1137-1199, describing the
“entrenchment of cost-benefit analysis in American government” in recent decades ( pp. 1139-1140).
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Notably, current requirements for agencies to estimate costs and benefits of their rules are
intended to assist with agency decisionmaking in individual regulations by more fully informing
decisionmakers of the likely outcomes and providing a means of evaluating and comparing
regulatory alternatives. The potential utility of that information when taken out of the context of
individual rules and aggregated, however, is greatly reduced.
An individual cost-benefit analysis conducted by an agency and included in the bottom-up
aggregated estimate could also suffer from econometric problems similar to those described
above in the context of the top-down approach. However, the individual estimates used in the
bottom-up approach can be validated by comparing the ex ante estimates of costs and benefits to
ex post estimates. Some such studies exist and are discussed above. In addition, agencies may—
though they are not explicitly required to—revisit the original cost-benefit estimate when
conducting a retrospective review of their regulations.112 This provides a potential means of
validating the results of the bottom-up method, whereas the top-down method does not have a
similar opportunity for ex post validation.
The biggest potential problem with the bottom-up approach, however, is that the aggregated
estimate is unlikely to represent the costs and benefits of all rules. Not all rules are included in the
aggregate, because cost-benefit estimates are not currently conducted or required for all
regulations. Furthermore, even for rules in which a cost-benefit analysis is required, monetizing
certain types of costs and benefits can be challenging, and any effects of regulations that are not
monetized are not able to be included in a bottom-up aggregate.
Because of these limitations about what may be missing from the bottom-up estimate, a top-down
approach may be more likely to capture fully the overall cost of regulations, as the top-down
approach could conceivably provide a way to include in its estimate of indirect costs and effects
of regulations that are not included in the bottom-up approach. However, the top-down approach
has several potential problems when it comes to implementation, most of which are conceptual
and methodological. Any estimates of the cost of regulation resulting from a top-down approach
are entirely reliant on the validity of the model, identification of its components and structure, and
the theory behind it. The validity of an estimate is especially reliant upon the validity of the proxy
measure of regulation. In practice, overcoming these conceptual and methodological hurdles is
difficult, if not impossible, meaning that the results of a top-down approach should be treated
with a great deal of caution.
Finally, the top-down approach does not make a comparison of costs to benefits. Such a
comparison appears to be outside the purpose of the top-down approach, but having both
estimates of costs and benefits can provide a more complete representation of the costeffectiveness of a country’s regulation.

Issues for Congress
Because of the role Congress plays in delegating legislative authority to federal agencies to issue
regulations, Congress has shown an interest in conducting oversight of those regulations, both for
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A government-wide retrospective review is currently required under the Obama Administration, and similar reviews
have been required by previous administrations. It is unclear, however, the extent to which agencies re-examine or
recalculate their ex ante cost-benefit estimates. For more information on the current retrospective review initiative
under the Obama Administration, see Joseph E. Aldy, Learning from Experience: An Assessment of the Retrospective
Reviews of Agency Rules and the Evidence for Improving the Design and Implementation of Regulatory Policy, report
prepared for the consideration of the Administrative Conference of the United States, November 17, 2014, at
http://www.hks.harvard.edu/fs/jaldy/img/aldy_retrospective.pdf.
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individual regulations and the regulatory system generally. One way for Congress to conduct
oversight of the regulatory system as a whole is to monitor the total cost and benefits of federal
regulation.
Inaccuracies in cost-benefit estimates conducted by agencies could have the effect of
undermining public confidence in the regulatory process.113 So, too, could a misunderstanding or
over-reliance on estimates of the total cost of regulation that are not intended to be considered
precise findings. For the reasons discussed throughout this report, both approaches to estimating
the total cost of regulation have inherent—and potentially insurmountable—flaws. The true cost
of regulation is incredibly difficult to estimate for the many reasons discussed in this report, and
perhaps others as well. The discrepancy between the two approaches and their associated
estimates raises the question of the utility of using such figures in the regulatory reform debate.

Author Contact Information
Maeve P. Carey
Analyst in Government Organization and
Management
mcarey@crs.loc.gov, 7-7775

113

Winston Harrington, Richard D. Morganstern, and Peter Nelson, “On the Accuracy of Regulatory Cost Estimates,”
Journal of Policy Analysis and Management, vol. 19, no. 2 (Spring 2000), p. 298.

Congressional Research Service

28

