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EXECUTIVE SUMMARY:
(COMMENTS OF THE CONSUMER FEDERATION IN THE MATTER OF THE DEPARTMENT OF
TRANSPORTATION REQUEST FOR INFORMATION REGARDING REDUCTION REGULATORY
BURDENS)
The Consumer Federation of America1 appreciates the opportunity to provide the
Department of Transportation (DOT) with guidance in its efforts to improve the regulatory
process. Throughout its 50 years of existence, CFA has been a vigorous and continuous
participant in the process of setting regulations to improve the efficiency of energy-using
consumer durables and lower the cost of energy borne by consumers.2 Transportation fuels that
are the sources of energy most directly affected by DOT regulations are a major household
expenditure, representing over 3 percent of total expenditures, one of the 6 largest subcategories
listed in the consumer expenditure survey.3
To guide the DOT, we have prepared and attached two Appendices. Appendix A
(Pocketbook Savings, Macroeconomic Growth and Other Public Benefits of Fuel Economy
Standards) is an analysis of the forty-year history of fuel economy standards.4 Appendix B (An
Analysis of Consumer Savings and Automaker Progress on the Road to 2025 CAFE Standards),
looks at the vehicles which manufacturers have had a chance to make fuel economy
improvements, those being totally revised in 2017, comparing the price and fuel efficiency of
these vehicles with their 2011 counterparts, the year before the new standards were implemented.
CONSUMER POCKETBOOK AND MACROECONOMIC BENEFITS
As discussed in Appendix A, the starting point for the DOT consideration of regulatory
reform and relaxation must be a recognition of the remarkable benefits that the fuel economy
standards have provided for consumers and nation.
Fuel economy standards adopted prior to 2008 have resulted in extremely large consumer
savings and benefits


consumer pocketbook savings of $2.1 trillion and



macroeconomic benefits of $1.3 trillion.



With costs of less than $500 million, the benefit-cost ratio for consumer
pocketbook savings over 4-to-1 and for the macroeconomic benefit is close to
3-to-1.



The total benefit cost ratio, without environmental, public health and other

1

The Consumer Federation of America is an association of more than 250 nonprofit consumer groups that was established in 1968 to advance the
consumer interest through research, advocacy, and education.
2
The CFA website (http://consumerfed.org/issues/energy/) provides links to 140 pieces of testimony and reports published in the past ten years
dealing with the efficiency of energy-using consumer durables divided roughly equally between appliances and vehicles.
3
https://www.bls.gov/cex/22016/midyear/quintile.pdf. Adding in fuel economy standards, which are governed by a structure of legal authority
and administrative rules similar to that affecting appliances doubles the level of household expenditures and makes regulatory reform one of
the largest consumer pocketbook issues for the Trump or any administration.
4
Mark Cooper, 2017, Pocketbook Savings, Macroeconomic Growth and Other Public Benefits of Energy Efficiency Appliance Standards:
Benefit-Cost Analysis of Four Decades of Rules Shows they have Delivered Trillions of Dollars of Economic Value to Consumer and the
Nation, Consumer Federation of America, July.
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benefits, is close to 7-to-1.
The analysis of pocketbook savings for gasoline put the impact at the household level at
savings of $20,000. Over 35 years, the savings work out to about $600 per household per year.
The report notes that 2008-2016 was a particularly active period of standards writing
because the courts found that federal agencies had missed their statutory deadlines for updating
rules and the Energy Independence and Security Act (EISA) of 2007 rebooted the fuel economy
standards for vehicles. The present period, including standards that are not being reviewed at
present will result in:


consumer pocketbook savings of close to $500 billion and



macroeconomic benefits of over $300 billion, with light duty vehicles
accounting for seven-eighths of those gains.



Environmental, public health and other benefits are about $120 billion.



With costs just under $120 billion, the overall benefit of about $900 billion are
over eight times the cost.



Combining benefits of past and present standards, standards have provided
over $4 trillion in savings, with less than $600 million in costs, for an overall
benefit cost ratio of about 7-to-1.

Future benefits expected under the current law and administrative approach that appear to
be at risk of rollback, or refusal to adopt have been estimated to be
 over $400 billion in pocketbook savings and


$260 billion in macroeconomic benefits, for a total of close to $700 billion.



Environmental, public health benefits and other benefits would add almost
$200 billion for a total close to $900 billion.



The projected cost is just over $125 billion, for a benefit cost ratio over 7-to-1.

THE LEGAL AND ANALYTICAL FRAMEWORK
This background of remarkable success should encourage the DOT to use restraint in
changing a highly effective policy approach. Moreover, the Department of Transportation’s
efforts to reduce regulatory burdens are constrained by laws.5 This regulatory reform/relaxation
proceeding cannot repeal and must be bound by three sets of laws.
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The laws of policy enacted by Congress that set goals and Executive Orders
that define the implementation path for agency action.



The laws of economics that drive the benefits and costs of regulations.



The laws of physics that link the consumption of fossil fuels and the emissions

Section II discuses all three of these constraints on agency action. Section II-A discusses the legal aspect.
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of pollutants as waste products.
The DOT is obligated under existing law and executive orders to adopt regulations that:


strive to deliver the maximum energy savings that are technically feasible and
economically practicable.

The calculation of net benefits must


take all benefits and costs into account, within the constraints of technologies
that are feasible and practicable,



be evaluated with discount rates ranging from 3% to 7%, and



be quantified, if possible, but,



where quantification is impossible or uncertain, qualitative evaluations are to
be made.

This legal approach is perfectly consistent with the dominant framework of welfare
economics.6 The cornerstone of the policy that was laid forty-years ago is that there are
numerous, persistent and substantial imperfections that afflict the market for energy efficiency.
The aspiration of Congress and the guidance of the executive branch have established an
institutional structure that has served the public and national interest by establishing reasonable
and important goals and directing market forces to achieve those goals in the least-cost manner
possible.
By statue and regulatory practice, the standards set by the DOT have been well-crafted to
ensure their effectiveness. They take a “command-but-not control” approach that sets a
performance standard but affords the manufacturers of energy-using consumer durables freedom
and flexibility to meet the standards. They are technology and product neutral, setting
moderately aggressive and progressive targets that are responsive to the needs of consumers and
producers. For the past decade they have been attribute based, which means they better
accommodate consumer preferences and afford manufacturers greater flexibility, They unleash
market forces of competition and innovation around the standard, which explains why
compliance costs have repeatedly, almost invariably, been well below the estimates made by
regulators and far below the bloated cost estimates of industry.
AUTOMAKER RESPONSE TO HIGHER STANDARDS
As described in Appendix B,

6



27% (21) of the “all-new” vehicles introduced in 2017 actually cost less than
their 2011 version and got 1-10 MPG better fuel economy.



When calculating 5 years of fuel costs, nearly half of these 2017 vehicles cost
less to buy and fuel than their 2011 counterparts.

Id., Section II-B discusses the economic analytic framework.
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58 of the 79 vehicles increased in price, however;



15% (12 of 79) had fuel savings that offset the entire price increase



52% (41 of 79) had fuel savings that offset the increased cost of fuel economy
technology



6% (5 of 79) were more expensive in 2017 but their fuel economy stayed the
same or decreased from 2011.



Looking at the cost/benefit average for these 79 all-new models—the added
cost of fuel economy averaged $320 per vehicle and will save the buyer an
average of $946 putting $626 back into consumer pocketbooks.



70 percent of the “all-new” 2017 vehicles had a CAFE-compliant trim,
compared to 41 percent of the “all-new” 2015 vehicles.



A record breaking 6 vehicles that are compliant all the way to MY 2025.



In looking at all of the 2017 models, “gas guzzlers” getting below 14 MPG is
a miniscule 0.4% in 2017, down from 8.5% in 2011.



A record 78% of the “all-new” light duty trucks had a CAFE compliant trim
for 2017. Percentage-wise, trucks beat cars for CAFE compliance in 2017.



15 of the 17 manufacturers improved their CAFE compliance rate from 2015
to 2017.



Comparing the sales figures for 2016 SUVs and light duty trucks with the
2011 models, those that increased the fuel efficiency by over 10% sold nearly
20% more vehicles than those with a less than 10% increase in fuel efficiency.

These statistics (with the exception of the 2016 SUV/truck data) clearly indicate that the
car companies are fully capable of meeting the CAFE standards and they are able to do so with
great savings for consumers. Rolling back the standards at this point would not only hurt
America’s already financially beleaguered consumers, but they would hamper vehicle sales and
put U.S. car companies at a distinct competitive disadvantage to the Asian carmakers who will
meet the standards. As has been proven during the first 5 years of the reinvigorated standards
program, automotive engineers are fully capable of meeting the very standards agreed to in 2012
and consumers save money in the process. Rolling back the standard would be costly,
counterproductive, and harmful to America’s competitive position in the now global auto
marketplace.
CONSUMER ATTITUDES TOWARD FUEL ECONOMY AND STANDARDS
In mid-July 2017, CFA commissioned its tenth national random sample public opinion
poll in the past ten years dealing the public support for fuel economy standards. In that decade,
we have been through three presidents and a gasoline price roller coaster, but one thing has
remained constant, public support for fuel economy standards. Given the tumultuous times, the
strength and consistency of public support is a testament to the importance and power of this
policy.
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In the most recent survey, increasing federal fuel economy standards for cars and light
duty trucks to 42 MPG by 2025 is supported by 79% of respondents in a recent national survey
commissioned by the Consumer Federation of America (CFA); eighteen percent oppose this
increase. These results reinforce public support for preserving the higher standards which the
Administration is reconsidering. There is also legislation pending in Congress to weaken them.
68 percent of Republicans support this increase in standards.
The survey was conducted for CFA by ORC International, which interviewed a
representative sample of 1,008 American adults by landline or phone on July 13-16. The margin
of error for the survey is plus or minus three percentage points.
One reason for the widespread support of higher standards is that a large majority (79%),
of those intending to purchase a motor vehicle in the future, think that the vehicle’s fuel
economy is important in the purchase of their next vehicle. In part, this concern may reflect their
belief that gas prices will rise in the future. When asked to guess the price of gasoline in five
years, the average price given by all respondents was $3.90. Today’s average price is only
$2.27.
Another reason for the support for fuel economy standards is the fact that the public
recognizes the broader impact of fuel consumption. Over the years we have asked about the
public’s concerns about three issues – environment (climate change), mid-East imports (with
implications for economic and political vulnerability), and future prices (which impact not only
consumer pocketbooks, but also the economy).
Three-fifths of all respondents said they had strong concerns about climate change,
Mideast oil, or gasoline prices. Each of these can be said to have an externalities aspect to it.
Another one-seventh expresses some concern about one of these. Combined, three quarters of
respondents express a concern about one of these.
Each of these has a significant relationship to the extent to which these concerns are
related to the level at which fuel economy will be an influence in the next vehicle purchase
decision. Concern about fuel economy has a statistically significant relationship to support for
standards. Climate change has a statistically significant relationship to support for standards.
We find that the difference between those who are concerned about these three issues are
much more likely to support standards. Any level of concern triggers the commitment to
purchase more fuel efficient vehicles and support for standards. Among those who express great
concern about one of the three issues, we find that over three-quarter say fuel economy will be
very important in their next vehicle purchase, which is two and a half times as high as those who
express no concern about any of the three. Those with moderate concern fall between these two
extremes. Similarly, two thirds of those who express a strong concern about one of the three
issues strongly support fuel economy standards, which is more than twice the percentage of
support among those who do not express any strong concerns. Again, those who express
moderate concerns fall between the two.
CONCLUSION AND RECOMMENDATIONS

5

President Reagan set the institutional structure to implement all rules, including fuel
economy standards, just six years after the legal foundation was enacted. Presidents Clinton and
Obama refined that framework with the goal of improving it, within the constraints of law and
past practice. Those Executive Orders still govern the process.
The courts and Congress took note of and acted to correct the failure of DOT to adopt
beneficial regulation. In many respects, the Trump Administration cannot legally impair this
regulatory process. However, even where it can make changes legally, it should proceed with
great care because the result would likely be to impose massive, unnecessary costs on consumers
and the economy.
Regulatory reforms that relax the burden on businesses will violate the law and wellestablished policy and practice; if they do not achieve maximum energy savings while balanced
with maximum et benefits enjoyed by consumers and the nation. Such counter-productive
“reforms” should not be implemented.
Agencies that refuse to adopt or delay the release of rules that increase net benefits
because they cannot find two other rules to repeal, will also violate the law and established
practice. The law requires the Department of Transportation to act in the public interest,
independently of other rules that might have become obsolete.
In sum, regulatory reform should earn its keep the old-fashioned way, by increasing, on a
case-by-case basis, the net benefit of energy efficiency measures that raise consumer pocketbook
savings and help to grow the economy.
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I. INTRODUCTION
A. THE LEGAL CONTEXT OF REGULATORY REFORM OF FUEL ECONOMY STANDARDS
The Request for Information (RFI) issued by the Department of Transportation
(published in the Federal Register on June 8, 2017) is among the first to contemplate
fundamental changes in the approach to regulation in America under the Trump Administration.1
As such, it demands a broad view of the process and how it has functioned in the past. The RFI
recognizes that the recent Executive Orders on Regulatory Reform are laid atop the underlying
statutes and Executive Orders in force that must be honored.2 Executive Orders cannot repeal or
redefine the Congressional intent of the authorizing statutes, they can only seek to improve the
process by which the executive branch exercises the will of the Congress. Moreover, while
Executive Orders can supplant earlier orders, great care should be taken in altering regulatory
practice that has been successful and stood the test of time.
In the case of the Department of Transportation (DOT) fuel economy standards, there is a
remarkable record of success that must provide the context for and restrain efforts to reform the
regulatory process. Over the course of more than forty years, with careful statutory goals and
guided by a Reagan-era Executive Order whose principles remain in force to give strong
guidance to the regulatory review process, Department of Transportation regulations have
yielded trillions of dollars of direct pocketbook benefits to consumers and indirect economic and
environmental benefits to the nation. The consideration of reform of Department of
Transportation regulation must be informed by that remarkable track record of success.
That review must consider both the benefits and costs of standards, not because the
deregulatory executive order says so (which it now DOTs),3 but because the underlying statutes
guided by Executive Orders have always required a full and careful benefit-cost analysis.
Federal law not only imposes deadlines and requires benefit-cost analysis, but also requires that
the conclusions be reasonably related to the facts before the agency.4 Federal law constrains
executive actions in other ways, requiring cooperation between federal and state agencies, and
giving states a right to independent action under the American approach to federalism.
In this analysis, we offer guidance to the Department of Transportation’s regulatory
reform effort that builds on the track record and the legal context.
Triggered four decades ago by the oil price shocks of the 1970s, the use of standards to
promote energy efficiency has enjoyed a remarkable degree of bipartisan and public support.5
This support stems in large measure from the obvious benefit of efficiency. 6 Efficiency
standards deliver massive pocketbook savings to consumers that helps to grow the economy. 7
The national security, public health and environmental benefits are substantial too, but much
smaller than the direct consumer and indirect economic benefits.
In this paper we analyze the past, present and future impact of fuel economy standards on
consumers and the economy using very conservative assumptions and conclude that they have
produced, are producing and are likely to continue to produce massive public benefits. The long
history of consumer benefits from and support for energy efficiency standards and this huge
7

consumer stake in continuing to develop these standards make it clear that this is one of the
biggest consumer pocketbook issues that the DOT and the current administration will deal with.
Regulatory reform that threatens to stymie the implementation and enforcement of current fuel
economy standards or the continued development of fuel economy standards would impose harm
on the public.
The rule of law requires an agency to reach decisions that reflect a reasonable
interpretation of the evidence on the record before it. The impact of policy on consumer
pocketbooks and public support for consumer-friendly policies is important evidence. Our
public opinion polling data shows that consumers overwhelmingly support efficiency standards.8
Our economic analysis, summarized below, explains why they are right to do so – these
standards have saved and continue to save consumers vast sums.
B. OUTLINE
Given the long history of support for efficiency standards, the strong record of positive
results, and the unprecedented nature of recent attacks on standards,9 this paper presents a
comprehensive overview of why and how benefits have been consumer-friendly for over four
decades. Given the extensive conceptual and analytic framework we have presented in
regulatory proceedings,10 papers,11 and research reports12 over the past decade, this paper
presents a brief overview of the analytic framework, but focuses on the quantitative evaluation of
a full accounting of benefits and benefits.
Section II explains the legal and analytic terrain on which regulatory reform must
operate. It first describes the legal context, then offers an economic explanation of why
performance standards work so well to save consumers money and grow the economy,
particularly when applied to energy efficiency. It concludes with a brief review of public support
for fuel economy standards reflected in national public opinion polling over the past decade.
Section III describes the traditional approach to benefit-cost analysis prepared by
regulatory agencies under their authorizing statutes and the Executive Orders in force. It
discusses why there is a systematic tendency for regulatory agencies to overestimate the cost of
compliance with well-designed performance standards.
Section IV describes the economic growth effects that inevitably flow from welldesigned performance standards and argues that they should be included in any comprehensive
cost-benefit analysis. We develop and use extremely conservative rules of thumb and show the
impact they would have on the bottom line evaluation of efficiency standards.
Section V presents a comprehensive view of the benefits of standards, emphasizing that
measures of the benefit that ignores market imperfections should not be the basis for evaluating
policy effects.
Section VI describes the quantitative methodology and discusses the estimates of costs
and benefits of past, present and future fuel economy standards. It provides a new perspective in
two ways. First, it introduces a consistent set of definitions and evaluations across the full range
of efficiency standards. Second, it examines the benefits and costs from five points of view.
8

We examine past standards, generally in the period from the 1980s to 2007, to establish
the baseline impact of efficiency standards in which we are not debating projections but looking
at actual performance.
We analyze present standards, generally in the period 2008-2016. While there are still
uncertainties here, the initial effect of the standards can be seen. Although we rely on the agency
regulatory and technology impact assessments, real world effects support the conclusion that the
effects have been positive.
We examine pending standards for the current period, 2017- forward. These involve
many of the standards that the Trump Administration is seeking to delay, roll back, or repeal.
Although they rest on agency documents, the decision to adopt these standards is based on the
evidentiary record. Under the process of the Administrative Procedure Act the Trump
Administration faces the challenge of reaching a different conclusion either by reinterpreting the
record before the agency or by building a new record that reaches a contrary conclusion. Either
way, the existing record poses a significant challenge to the new administration.
We consider future standards and the potential for consumer benefit from continued
development of standards. Many of the authorizing statutes tell the agencies to adopt standards
that achieve maximum practicable economic benefits within the bounds of technological
feasibility. Some have timelines for the development of standards. This creates an impetus for
the continuous development of standards that are in the public interest, as technology advances.
In fact, many of the standards adopted by the Obama Administration were required by the courts
because the prior two administrations had failed to execute the statutes responsibly. Moreover,
Congress passed a major piece of legislation – the Energy Independence and Security Act of
2007 (EISA), which compelled auto and fuel economy standards to be adopted.
We also offer a separate “pure externalities view” of standards that includes
macroeconomic, environmental, public health, and other externality benefits. While we believe
the direct consumer pocketbook benefits should be included in the benefit-cost analysis, this
“pure externalities view” allows us to estimate the benefit-cost ratio of factors that are not
reflected in the market transaction and, therefore, are based on indisputable market imperfections
and failures that are corrected by standards.
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II. THE LEGAL, ANALYTIC AND PUBLIC OPINION FOUNDATIONS OF
BENEFIT-COST ANALYSIS OF FUEL ECONOMY STANDARDS
Because concerns about energy consumption were magnified by the energy price shocks
of the 1970s, there is an extremely large and rich literature on why there is a significant and
persistent “efficiency gap.”13 While the impetus to setting standards for energy consumption of
durable goods was the urgent effect of price shocks on the economy and national security (both
of which can be considered, “externalities” of energy consumption), engineering-economic
analysis identifies numerous attractive opportunities to invest in energy saving technologies that
cost less than the savings they generate. This literature offers a conceptual explanation based on
the observation that there are imperfections on both the supply and demand sides of energy
markets that lead producers to underinvest in energy efficiency and consumers to demand less
efficiency than is economically justified.
That literature also contains hundreds, if not thousands, of peer-reviewed and published
empirical studies of the actual and potential energy savings across a broad range of goods. It
contains numerous comparisons of policy instruments in which performance standards
repeatedly turn out to be among the most effective tools for addressing these market
imperfections when they take a “command but not control,” approach.14
Because the old price shocks had a massive impact on the U.S., the issue has been
prominent for a long time, with recent environmental concerns reinforcing its continuing
importance. As a result, efficiency has received a great deal of policy, political and polling
attention. This Section discusses the decision making terrain of fuel economy standards
A. LAW AND REGULATORY PRACTICE
Law EPCA, 1975, EISA, 2007
The contemporary, substantive requirements for setting standards began at 42 U.S.C. Part
A of Title III of the Energy Policy Conservation Act, signed into law in 1975. This Section
established the Corporate Average Fuel Economy (CAFE) standards for automobiles. Congress
designated the initial targets for three years. The Secretary of Transportation is then authorized
to set standards that achieved the maximum feasible average fuel economy until 1985. In doing
so, the Secretary must balance a number of factors. Standards must be technically feasibility,
economically practicable, take into account other standards and the need to save energy.
The Energy Independence and Security Act of 2007 restarted the CAFÉ program and
added a requirement for attribute-based standards.
Executive Orders
E.O. 12291 (Reagan, 1981)
Less than a month into the Reagan Administration, Executive Order 12291 outlined the
principles and practices to govern the evaluation and promulgation of rules and standards.
Although these were modified slightly by later presidents, the basic structure has remained the
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same. Since the law was quite new when Reagan took office and few standards had been
written, his executive order essentially established the practice.
Sec. 2. General Requirements. In promulgating new regulations, reviewing existing regulations, and
developing legislative proposals concerning regulation, all agencies, to the extent permitted by law, shall
adhere to the following requirements:
(a) Administrative decisions shall be based on adequate information concerning the need for and
consequences of proposed government action;
(b) Regulatory action shall not be undertaken unless the potential benefits to society from the regulation
outweigh the potential costs to society;
(c) Regulatory objectives shall be chosen to maximize the net benefits to society;
(d) Among alternative approaches to any given regulatory objective, the alternative involving the least net
cost to society shall be chosen; and
(e) Agencies shall set regulatory priorities with the aim of maximizing the aggregate net benefits to society,
taking into account the condition of the particular industries affected by regulations, the condition of the
national economy, and other regulatory actions contemplated for the future.
Sec. 3. Regulatory Impact Analysis and Review.
(a) In order to implement Section 2 of this Order, each agency shall, in connection with every major rule,
prepare, and to the extent permitted by law consider, a Regulatory Impact Analysis. Such Analyses may be
combined with any Regulatory Flexibility Analyses performed under 5 U.S.C. 603 and 604.
(b) Each agency shall initially determine whether a rule it intends to propose or to issue is a major rule,
provided that, the Director, subject to the direction of the Task Force, shall have authority, in accordance
with Sections l (b) and 2 of this Order, to prescribe criteria for making such determinations, to order a rule
to be treated as a major rule, and to require any set of related rules to be considered together as a major
rule.
(c) Except as provided in Section 8 of this Order, agencies shall prepare Regulatory Impact Analyses of
major rules and transmit them, along with all notices of proposed rulemaking and all final rules, to the
Director as follows:
(1) If no notice of proposed rulemaking is to be published for a proposed major rule that is not an
emergency rule, the agency shall prepare only a final Regulatory Impact Analysis, which shall be
transmitted, along with the proposed rule, to the Director at least 60 days prior to the publication of the
major rule as a final rule;
(2) With respect to all other major rules, the agency shall prepare a preliminary Regulatory Impact
Analysis, which shall be transmitted, along with a notice of proposed rulemaking, to the Director at least 60
days prior to the publication of a notice of proposed rulemaking, and a final Regulatory Impact Analysis,
which shall be transmitted along with the final rule at least 30 days prior to the publication of the major rule
as a final rule;
(3) For all rules other than major rules, agencies shall submit to the Director, at least 10 days prior to
publication, every notice of proposed rulemaking and final rule.
(d) To permit each proposed major rule to be analyzed in light of the requirements stated in Section 2 of
this Order, each preliminary and final Regulatory Impact Analysis shall contain the following information:
(1) A, description of the potential benefits of the rule, including any beneficial effects that cannot be
quantified in monetary terms, and the identification of those likely to receive the benefits;
(2) A description of the potential costs of the rule, including any adverse effects that cannot be quantified in
monetary terms, and the identification of those likely to bear the costs;
(3) A determination of the potential net benefits of the rule, including an evaluation of effects that cannot
be quantified in monetary terms;
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(4) A description of alternative approaches that could substantially achieve the same regulatory goal at
lower cost, together with an analysis of this potential benefit and costs and a brief explanation of the legal
reasons why such alternatives, if proposed, could not be adopted; and
(5) Unless covered by the description required under paragraph (4) of this subsection, an explanation of any
legal reasons why the rule cannot be based on the requirements set forth in Section 2 of this Order.

E.O. 12866 (Clinton, 1993)
President Clinton replaced Reagan’s executive order, but as the following text shows, his
Executive Order 12866 kept the essential elements of the approach in place. In terms of the
analysis below, it rendered the review more flexible and encouraged greater reliance on market
forces. It introduced the concept of performance standards and called for careful review across
all standards.
Section 1. Statement of Regulatory Philosophy and Principles.
a.

b.
1.
2.
3.
4.
5.

6.
7.

The Regulatory Philosophy. Federal agencies should promulgate only such regulations as are
required by law, are necessary to interpret the law, or are made necessary by compelling public
need, such as material failures of private markets to protect or improve the health and safety of the
public, the environment, or the well-being of the American people. In deciding whether and how
to regulate, agencies should assess all costs and benefits of available regulatory alternatives,
including the alternative of not regulating. Costs and benefits shall be understood to include both
quantifiable measures (to the fullest extent that these can be usefully estimated) and qualitative
measures of costs and benefits that are difficult to quantify, but nevertheless essential to consider.
Further, in choosing among alternative regulatory approaches, agencies should select those
approaches that maximize net benefits (including potential economic, environmental, public health
and safety, and other advantages; distributive impacts; and equity), unless a statute requires
another regulatory approach.
The Principles of Regulation. To ensure that the agencies' regulatory programs are consistent with
the philosophy set forth above, agencies should adhere to the following principles, to the extent
permitted by law and where applicable:
Each agency shall identify the problem that it intends to address (including, where applicable, the
failures of private markets or public institutions that warrant new agency action) as well as assess
the significance of that problem.
Each agency shall examine whether existing regulations (or other law) have created, or contributed
to, the problem that a new regulation is intended to correct and whether those regulations (or other
law) should be modified to achieve the intended goal of regulation more effectively.
Each agency shall identify and assess available alternatives to direct regulation, including
providing economic incentives to encourage the desired behavior, such as user fees or marketable
permits, or providing information upon which choices can be made by the public.
In setting regulatory priorities, each agency shall consider, to the extent reasonable, the degree and
nature of the risks posed by various substances or activities within its jurisdiction.
When an agency determines that a regulation is the best available method of achieving the
regulatory objective, it shall design its regulations in the most cost-effective manner to achieve the
regulatory objective. In doing so, each agency shall consider incentives for innovation,
consistency, predictability, the costs of enforcement and compliance (to the government, regulated
entities, and the public), flexibility, distributive impacts, and equity.
Each agency shall 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.
Each agency shall base its decisions on the best reasonably obtainable scientific, technical,
economic, and other information concerning the need for, and consequences of, the intended
regulation.
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9.

10.
11.

12.

Each agency shall identify and assess alternative forms of regulation and shall, to the extent
feasible, specify performance objectives, rather than specifying the behavior or manner of
compliance that regulated entities must adopt.
Wherever feasible, agencies shall seek views of appropriate State, local, and tribal officials before
imposing regulatory requirements that might significantly or uniquely affect those governmental
entities. Each agency shall assess the effects of Federal regulations on State, local, and tribal
governments, including specifically the availability of resources to carry out those mandates, and
seek to minimize those burdens that uniquely or significantly affect such governmental entities,
consistent with achieving regulatory objectives. In addition, as appropriate, agencies shall seek to
harmonize Federal regulatory actions with related State, local, and tribal regulatory and other
governmental functions.
Each agency shall avoid regulations that are inconsistent, incompatible, or duplicative with its
other regulations or those of other Federal agencies.
Each agency shall tailor its regulations to impose the least burden on society, including
individuals, businesses of differing sizes, and other entities (including small communities and
governmental entities), consistent with obtaining the regulatory objectives, taking into account,
among other things, and to the extent practicable, the costs of cumulative regulations.
Each agency shall draft its regulations to be simple and easy to understand, with the goal of
minimizing the potential for uncertainty and litigation arising from such uncertainty.

E.O. 13563 (Obama, 2011)
The Obama Executive Order extended earlier orders by emphasizing efforts to achieve
results at least costs and transparency.
Improving Regulation and Regulatory Review
Section 1. General Principles of Regulation.
(a) Our regulatory system must protect public health, welfare, safety, and our environment while promoting
economic growth, innovation, competitiveness, and job creation. It must be based on the best available
science. It must allow for public participation and an open exchange of ideas. It must promote predictability
and reduce uncertainty. It must identify and use the best, most innovative, and least burdensome tools for
achieving regulatory ends. It must take into account benefits and costs, both quantitative and qualitative. It
must ensure that regulations are accessible, consistent, written in plain language, and easy to understand. It
must measure, and seek to improve, the actual results of regulatory requirements.
(b) This order is supplemental to and reaffirms the principles, structures, and definitions governing
contemporary regulatory review that were established in Executive Order 12866 of September 30, 1993. As
stated in that Executive Order and to the extent permitted by law, each agency must, among other things:
(1) 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); (2) tailor its regulations to impose the
least burden on society, consistent with obtaining regulatory objectives, taking into account, among other
things, and to the extent practicable, the costs of cumulative regulations; (3) select, in choosing among
alternative regulatory approaches, those approaches that maximize net benefits (including potential
economic, environmental, public health and safety, and other advantages; distributive impacts; and equity);
(4) to the extent feasible, specify performance objectives, rather than specifying the behavior or manner of
compliance that regulated entities must adopt; and (5) identify and assess available alternatives to direct
regulation, including providing economic incentives to encourage the desired behavior, such as user fees or
marketable permits, or providing information upon which choices can be made by the public.
(c) In applying these principles, each agency is directed to use the best available techniques to quantify
anticipated present and future benefits and costs as accurately as possible. 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.
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The pedigree, longevity and success of this law and administrative practice create a
formidable institutional structure that deserves a great deal of respect and deference. As a result,
energy performance standards enjoy a remarkable degree of public and bipartisan support.15
B. THE IMPORTANCE OF RIGOROUS BENEFIT-COST ANALYSIS
Benefits and Costs
The principles that the laws and executive orders teach should be familiar to and learned
by anyone who has taken Economics 101. Proper cost benefit analysis must include careful
consideration of costs and benefits. In fact, an introductory economics text written by John B.
Taylor,16 who holds prestigious named appointments at Stanford University and the conservative
Hoover Institute and who served as an Under Secretary of the Treasury in the George W. Bush
administration,17 defines cost benefit analysis as follows:
Cost-Benefit Analysis: an appraisal of a project based on the costs and benefits
from it.18
A more advanced text on The Economics of Regulation and Antitrust,19 calls it benefitcost analysis and explains the obvious need to include costs and benefits as follows:
From an economic efficiency standpoint, the rationale for a benefit-cost approach
seems quite compelling. At a very minimum, it seems reasonable that society
should not pursue policies that do not advance our interests. If the benefits of a
policy are not in excess of the costs, then clearly it should not be pursued, because
such efforts do more harm than good. Ideally, we want to maximize the net gain
that policies produce…
The requirement that benefits exceed costs for sound regulatory policies has also
given rise to a simple shorthand. The ratio of benefits to costs, or the benefit-cost
ratio, must exceed 1.0 for a policy to be potentially attractive. This requirement
serves as the minimum tests for policy efficacy, as our overall objective should be
to maximize the spread between benefits and costs.20
The recent OMB advice letter calls for careful cost-benefit analysis. 21 The challenge as
always will be to ensure that agencies do not engage in “fuzzy math.” The threat of “fuzzy
math” is nothing new and the APA takes a pragmatic approach to evaluating whether the agency
decision is consistent with the record before it. The remainder of this section discusses the
rationale for implementing standards to reduce the efficiency gap and describes the key elements
that must be included in the benefit cost calculation to avoid “fuzzy math.”
Market Imperfections
The cornerstone of the cost benefit justification for standards is the potential to produce a
benefit. If the marketplace is performing well, it is difficult to justify policy intervention. If it
not performing well for any variety of reasons, policy interventions in the market can improve
market performance. Viscusi, et al., present an overarching observation as the starting point for
this analysis.
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“If we existed in a world that functioned in accordance with the perfect competitive
paradigm, there would be little need for antitrust policies and other regulatory efforts.
All markets would consist of a large number of sellers of a product, and consumers
would be fully informed of the product’s implications. Moreover, there would be no
externalities present in this idealized economy, as all effects would be internalized by
the buyers and seller of a particular product.
Unfortunately, economic reality seldom adheres very closely to the textbook model of
perfect competition. Many industries are dominated by a small number of large firms.
In some instances, principally the public utilities, there may even be a monopoly…
Not all market failures stem from actions by firms. In some cases, individuals can also
be contributing to the market failure.”22
The key elements of this analytic framework were put into place a quarter of a century
ago in Executive Order 12866 and they remain in effect today. They have stood the test of time
because they further the goals enacted by Congress and comport with the precepts of economic
analysis. The empirical evidence with respect to energy efficiency indicates is that there is a
significant failure of the market to produce optimum results. The recent literature, which has
been reviewed in many recent proceedings, shows that there is a massive efficiency gap and
there are numerous, well-documented market imperfections that lead to underinvestment and
under-supply of energy saving technologies in consumer durable and commercial equipment
markets.
Societal failures, like the national security implications of energy imports, were often the
starting point for the consideration of policies to intervene in the market. Environmental
externalities were another early and obvious market failure. The study of the market for energy
efficiency has yielded many other sources of imperfections. We have documented and discussed
these at great length in comments, as well as papers and reports. Table II-1 summarizes the
intersection of our broad analysis of imperfections in the market for energy efficiency and the
empirical evidence we have reviewed in hundreds of studies.
C. PERFORMANCE STANDARDS, AN EFFECTIVE “COMMAND-BUT-NOT- CONTROL” APPROACH
Even with well-documented market imperfections, there is no guarantee that the
standards will deliver the benefits they claim. The design of standards is important.
Viscusi, et al., go on to describe several attributes of regulation that improve its efficacy,
stating that “performance-oriented regulation,” “give firms some discretion in terms of the means
of their compliance,” “utilization of unbiased estimates of benefits and costs,” and “avoid…
regulation of prices and production.”23 This observation is often repeated with respect to energy
efficiency performance standards. Other key characteristics that the literature identifies as
making for effective standards that promote innovation, in addition to flexibility, include
certainty of standards, progressive moving targets, and elimination of information asymmetry.24
There is a lot of empirical evidence that energy savings measures often provide an
effective, cost-efficient approach to reducing greenhouse gas emissions, while
generating co-benefits on employment and competitiveness…
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Well-designed regulation that is strict in ambition, but flexible in implementation would
point companies to the problem of inefficiencies, trigger information gathering, reduce
uncertainty and create a market push within an overall level-playing field. Compliance
to regulation will lead to greater innovation (cleaner technologies, processes) as key
means to reduce inefficiency, which will lead to environmental benefits, hence lower
overall costs. Moreover, cost savings can (but do not always) lead to partial or full
offset of regulatory compliance and innovation cost and hence increase overall
competitiveness.25
TABLE II-1: SCHOOLS OF THOUGHT AND MARKET IMPERFECTIONS
Traditional
Externalities
Public Goods & Bads
Basic Research/Stock
of Knowledge
Network Effects
Learning-by-Doing &
Using
Localization
Industry Structure
Imperfect Competition
Concentration
Barriers to Entry
Scale
Cost structure
Switching costs
Technology-Innovation
Economics
R&D
Investment
Marketing
Bundling: Multiattribute
CostPrice

Transaction Cost/Institutional
Search and Information
Imperfect information
Availability
Accuracy
Search cost
Bargaining
Risk & Uncertainty
Liability
Enforcement
Fuel Price
Sunk costs
Hidden cost
High Risk Premia
Incomplete Markets
Behavioral
Motivation & Values
Non-economic
Influence & Commitment
Custom
Social group & status
Perception
Bounded Vision/Attention
Prospect/ Risk Aversion
Calculation.
Bounded Rationality
Limited ability to process info
Heuristic decision making
Discounting difficulty

Endemic Imperfections
Asymmetric Info
Agency
Adverse selection
Perverse incentives
Lack of capital
Political Power & Policy
Monopoly/lack of competition
Incumbent power
Institutional support
Inertia
Regulation
Price
Aggregate, Avg.-cost
Allocating fuel price volatility
Permitting
Lack of commitment

Source: Framework developed in Comments of the Consumer Federation of America, Proposed Rulemaking to Establish Light-Duty
Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards, Environmental Protection Agency 40 CFR
Parts 86 and 600, Department of Transportation 49 CFR Parts 531,633, 537, et al., November 28, 2009. Most recent update, including
climate change literature available in Mark Cooper, 2017, The Political Economy of Electricity: Progressive Capitalism and the Struggle to
Build a Sustainable Power Sector, (Praeger), Chapter 7 and Appendix II for a more recent comprehensive review.

In an earlier analysis, CFA explained that well-crafted performance standards exhibit a
“command but not control” approach to deliver consumer benefits at least cost. These standards
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work best when they embody six principles, as described in Table II-2,26 because they unleash
market forces in pursuit of the goal.
TABLE II-2: ATTRIBUTES OF EFFECTIVE, COMMAND BUT NOT CONTROL STANDARDS
Long-Term: Setting an increasingly rigorous standard over a number of years that covers several redesign periods fosters and
supports a long-term perspective. The long term view lowers the risk and allows producers to retool their plants and provides time to
re-educate the consumer.
Product Neutral: Attribute based standards accommodate consumer preferences and allow producers flexibility in meeting the
overall standard.
Technology-neutral: Taking a technology neutral approach to the long term standard unleashes competition around the standard that
ensures that consumers get a wide range of choices at that lowest cost possible, given the level of the standard.
Responsive to industry needs: The standards must recognize the need to keep the target levels in touch with reality. The goals should
be progressive and moderately aggressive, set at a level that is clearly beneficial and achievable.
Responsive to consumer needs: The approach to standards should be consumer-friendly and facilitate compliance. The attributebased approach ensures that the standards do not require radical changes in the available products or the product features that will be
available to consumers.
Procompetitive: All of the above characteristics make the standards pro-competitive. Producers have strong incentives to compete
around the standard to achieve them in the least cost manner, while targeting the market segments they prefer to serve.
Sources: Testimony of Dr. Mark Cooper, Director of Research, Consumer Federation of America, on “Midterm Review and an Update on the
Corporate Average Fuel Economy Program and Greenhouse Gas Emissions Standards for Motor Vehicles,” Before the Committee on Energy and
Commerce Subcommittee on Commerce, Manufacturing, and Trade Subcommittee on Energy and Power, U.S. House of Representatives,
September 22, 2016.

D. TRADITIONAL EXTERNALITIES: ENVIRONMENTAL, PUBLIC HEALTH AND OTHER IMPACTS
The history and broad framework of energy efficiency standards directly raises another
important issues, as the Viscusi, et al., discussion highlights. There are a number of effects that
can be considered externalities because they do not enter into individual consideration in
consumer and producer transactions. One such externality that is grounded in the laws of
physics is particularly important.
Because of the physical relationship between energy consumption and pollution
emissions, one of the clear impacts of efficiency standards, whether instituted for energy,
environmental, or public health reasons, is a reduction in pollution. The reduction of carbon
emissions receives a great deal of attention today. The benefits of the reduction of emissions of
non-carbon pollutants (e.g. SOX, NOX, particulates) are also important, have long been
recognized, and the value of these is subject to less controversy.
As we pointed out long ago in our work on the Clean Cars program,27 the near perfect
correlation between the emission of pollutants and consumption of petroleum products in
vehicles creates a powerful and inevitable connection between environmental protection and
consumer pocketbook savings (See Figure II-1). The same is true for other fossil fuels used
directly by consumers or to produce electricity. The amount of pollution associated with
electricity consumption will depend on the mix of resources used to generate it, and as reliance
on fossil fuels declines, so too will the amount of pollution reduction, but the least-cost and most
effective approach to reduction of emissions remains improving energy efficiency.28 The least
cost approach to emission reductions is to improve the efficiency of vehicles and appliances by
reducing their energy consumption. All the agencies involved in setting standards, EPA,
NHTSA, DOT, be they emissions, appliances, or fuel economy are required to consider this
economic benefit.

17

FIGURE II-1: THE NEAR PERFECT CORRELATION OF GREENHOUSE GAS EMISSIONS AND FUEL
ECONOMY
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This physical relationship makes the adoption of pollution reduction unique in writing
environmental standards to regulate pollution because the avoided cost of energy consumption
are direct and immediate pocketbook benefits of the standard. Congress’ broad language on
benefits and the executive orders that seek maximum benefit reflect the fact that neither branch
of government has the power to repeal or override the laws of nature. Viewed in this way, it can
be argued that the consumer pocketbook savings are an inevitable, unintended consequence (an
externality) of the reduction in pollution, which are not considered in the transaction.
E. PUBLIC CONCERN ABOUT POLICY, RECOGNITION OF THE IMPORTANCE OF INCREASING
FUEL ECONOMY AND SUPPORT FOR FUEL STANDARDS
The economic success mentioned above and analyzed below and the legal and analytic
frameworks provide a firm foundation for the adoption and continued development of fuel
economy standards. This foundation rests on a strong base of public support, which we have
been measuring regularly and briefly discuss in this section.
Public Opinion about Standards in Mid-2017
In mid-July 2017, CFA commissioned its tenth national random sample public opinion
poll in the past ten years dealingwith the public support for fuel economy standards.29 In that
decade, we have been through three presidents and a gasoline price roller coaster, but one thing
has remained constant, public support for fuel economy standards. Given the tumultuous times,
the strength and consistency of public support is a testament to the importance and power of this
policy.
In the most recent survey, increasing federal fuel economy standards for cars and light
duty trucks to 42 MPG by 2025 is supported by 79% of respondents; just, eighteen percent
oppose this increase. These results reinforce public support for preserving the higher standards
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which the Administration is reconsidering. There is also legislation pending in Congress to
weaken them. Yet, 68 percent of Republicans support this increase in standards.
One reason for the widespread support of higher standards is that a large majority (79%),
of those intending to purchase a motor vehicle in the future, think that the vehicle’s fuel
economy is important in the purchase of their next vehicle. In part, this concern may reflect their
belief that gas prices will rise in the future. When asked to guess the price of gasoline in five
years, the average price given by all respondents was $3.90. Today’s average price is only
$2.27.
Another reason for the support for fuel economy standards is the fact that the public
recognizes the broader impact of fuel consumption. Over the years we have asked about the
public’s concerns about three broad energy policy issues – environment (climate change), midEast imports (with implications for economic and political vulnerability), and future prices
(which impact not only consumer pocketbooks, but also the economy).
Three-fifths of all respondents to the 2017 survey said they had strong concerns about
climate change, Mideast oil, or gasoline prices. Another one-seventh expresses some concern
about one of these. Combined, three quarters of respondents express a concern about one of
these.
Each of these has a significant relationship to the extent to which these concerns are
related to the level at which fuel economy will be an influence in the next vehicle purchase
decision (See Figure II-2). Concern about fuel economy has a statistically significant
relationship to support for standards. Climate change has a statistically significant relationship to
support for standards.
We find that the difference between those who are concerned about these three issues are
much more likely to support standards. Any level of concern triggers the commitment, but the
stronger the concern, the stronger the commitment. As shown in Figure II-2, among those who
express great concern about one of the three issues, we find that over three-quarter say fuel
economy will be very important in their next vehicle purchase, which is two and a half times as
high as those who express no concern about any of the three. Those with moderate concern fall
between these two extremes. Similarly, two thirds of those who express a strong concern about
one of the three issues strongly support fuel economy standards, which is more than twice the
percentage of support among those who do not express any strong concerns. Again, those who
express moderate concerns fall between the two.
Long Term Support for Fuel Economy Standards
The durability of this support for standards is reflected in our earlier polls. In April 2007
we asked about legislation “that would require auto manufacturers to increase their new car fuel
mileage by about one mile per gallon a year for ten years.30


Support for the increase stood at 81%.
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FIGURE II-2: EXTERNALITY CONCERNS AND ATTITUDES TOWARD FUEL ECONOMY
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We followed that up with a question that pointed out that the cost of vehicles would go
up, but be completely offset by lower costs for less gasoline consumption (although we could
have stated that there would be substantial net savings).


Support for the increases stood at 73%.

In September 2007, we asked about support for the broad goals of EISA in a question that
began with fuel economy but also mentioned greater reliance on renewables and ethanol.


Support for the legislation stood at 84%.

We followed that up with a question that laid out the arguments for passage (lower
consumer spending on energy, dependence on imports, and global warming emissions) and
against (rising prices and lost jobs).


Support for the legislation stood at 75%.
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After the passage of EISA we shifted our questioning to the level of standards being
considered in rulemakings.
In March 2008, we asked consumers about the U.S. oil situation (share of global reserves
and level of consumption) and split the sample. We noted that regulations were being considered
to increase fuel economy from 25 mpg to 35 mpg by 2016 and asked about support for raising
that target to 50 mpg by 2025. Among those who gave correct answers to the questions on the
U.S. oil situation,


Support for the increase stood at 73%.

Among those who did not give correct answers, without being provided the correct
information,


Support for the increase was 65%.
After correct information was provided,



support for the increase rose to 69%.

In September 2010, we asked about a much larger increase, in addition to going from 25
mpg to 35 mpg by 2016, we asked about going to 60 mpg by 2025.


Support for the increase stood at 59%.

In May 2012, we shifted to evaluating the standard that had been adopted for 2025, with
the lab test goal of approximately 55 mpg.


Support for the standard stood at 74%.
In April 2013, we repeated the survey question.



Support for the standard stood at 85%.
In June 2014, we again surveyed on the proposed standard.



Support for the standard stood at 83%.

The previous surveys relied on the laboratory miles per gallon estimates used in the
regulatory documents, but the economic analysis of the CAFE standards and the EPA stickers on
vehicles have always relied on the estimated on-road mileage that consumers are likely to see.
As the mpg increases, the difference between the lab tests and on-road mpg grows. In our recent
surveys we have shifted to using the on road numbers, since that is more familiar to consumers.
In our April, 2016 survey we shifted to the projected on-road mileage of about 42 mpg.


Support for the standard stood at 81%.
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The December 2016 survey analyzed above also reflects this change.


Support for the standard stands at 76%.

We have occasionally analyzed the issue of support across the political spectrum. The
results were similar in the past few years. A large majority supports the standards across the
political spectrum with a slight decline in support in recent years, as shown in Figure II-3.
FIGURE II-3: SUPPORT FOR THE CURRENT STANDARD
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III. THE BENEFIT-COST ANALYSIS OF FUEL STANDARDS
A. COSTS AND THE TENDENCY TO DECLINE
The starting point of the analysis is the costs of standards, which has received a great deal
of attention from the opponents of standards.31 Interestingly, they have used the costs estimated
by the agencies in their technical and regulatory analyses, with a 3% discount rate. We believe
this is the appropriate basis for the analysis, but it is only the starting point.
The costs presented by the agencies are an appropriate starting point because the agencies
tend to spend an immense amount of time analyzing these costs, including technology and
maintenance. They do not just accept the high costs suggested by industry or the low costs put
forward by efficiency advocates. They do independent analysis of costs, frequently engaging in
engineering (tear down) studies and reviewing the technical literature, as well as numerous
reports from the National Research Council of the National Academy of Sciences.32 Although,
as discussed below, the regulatory agencies still tend to overestimate costs because they do not
fully reflect the dynamic, cost-reducing effects of market forces and market-driven innovation,
their cost estimates are the best place to start and anchor the analysis.
For the analysis of the costs of past (older) standards, the studies used below end to look
to actual market data to estimate costs rather than projections of costs. This may rely on
manufacturer price data, consumer expenditure data, or econometric (hedonic) estimates.
In this section, we argue that the strong evidence of overestimation of cost should be
recognized in the cost benefit analysis. We recognize that the agencies run multiple scenarios to
test the sensitivity of the results to assumptions and frequently apply Monte Carlo statistical tests
to assess the likelihood of outcomes. But with strong historical evidence and well-documented
economic processes that explain a persistent and systematic pattern, the pattern demands more
than just Monte Carlo sensitivity treatment. The outcome is more likely than a random
disturbance.
Empirical Evidence of Cost Declines
The consumer pocketbook benefits discussed above are the heart of the evaluation. A
key factor that affects the benefit-cost analysis that is not fully included in the agency
evaluations involves the tendency for costs to decline. The agencies’ tear down analyses
endeavor to capture the development of technologies and they have applied learning curves to
project cost declines, but the market has proven more dynamic than they estimate.
Policies to reduce the efficiency gap, like performance standards, will improve market
performance. By overcoming barriers and imperfections, well-designed performance standards
will stimulate investment and innovation in new energy efficient technologies. A natural
outcome of this process will be to lower not only the level of energy consumption, but also the
cost of doing so. The efficiency gap literature addresses the question of how “learning curves”
will affect the costs of new technologies as they are deployed. There are processes in which
producers learn by experience to lower the cost of new technologies dramatically.
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Figure III-1 shows the systematic overestimation by regulators of the cost of efficiency
improving regulations in consumer durables. The cost for household appliance regulations was
overestimated by over 100% and the costs for automobiles were overestimated by about 50%.
The estimates of the cost from industry were even father off the mark, running three times higher
for auto technologies.33 Broader studies of the cost of environmental regulation find a similar
phenomenon, with overestimates of cost outnumbering underestimates by almost five to one with
industry numbers being a “serious overestimate.”34
FIGURE III-1: THE PROJECTED COSTS OF REGULATION EXCEED THE ACTUAL COSTS:
RATIO OF ESTIMATED COST TO ACTUAL COST BY SOURCE
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Hwang and Matt Peak, Innovation and Regulation in the Automobile Sector: Lessons Learned and Implications for California’s CO2 Standard,
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EPA’s analysis of the National Program demonstrates that this process is continuing to
operate with respect to fuel economy standards, as shown in Figure III-2. EPA found that a
technology that had not even been considered is likely to have a substantial penetration, driving
costs down by over 25%. Looking forward, a recent study from the International Council on
Clean Transportation projects an additional 25% decline in the cost of compliance. This is
consistent with the broad pattern of earlier research. There may be several factors, beyond an
upward bias in the original estimate and learning in the implementation that produce this result,
including pricing and marketing strategies.35
While the very high estimates of compliance costs offered by the auto manufacturers can
be readily dismissed as self-interested political efforts to avoid regulation, they can also be seen
as a worst case scenario in which the manufacturers take the most irrational approach to
compliance under an assumption that there is no possibility of technological progress or strategic
response. A simulation of the cost of the 2008 increase in fuel economy standards found that a
technologically static response was 3 times more costly than a technologically astute response.36
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FIGURE III-2: COST OF EFFICIENCY TECHNOLOGY CONTINUES TO DECLINE
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Explanations for the Overestimation of Costs
These findings of declining cost are not merely descriptive. Several analyses have
introduced controls for quality and underlying trends using regression techniques. The findings
are affirmed in these more sophisticated analyses. With such strong evidence of costs far below
predictions by regulators who undertake engineering analysis, many authors have sought to
identify the processes that account for this systematic phenomenon. For both vehicles and
appliances, a long list of demand-side and supply-side factors that could easily combine to
produce the result has been compiled.
On the supply-side, a detailed study of dozens of specific energy efficiency
improvements pointed to technological innovation.37 A comprehensive review of Technology
Learning in the Energy Sector found that energy efficiency technologies are particularly
sensitive to learning effects and policy.38 This was attributed to increases in R&D expenditures,
information gathering, learning-by-doing and spillover effects. Increases in competition and
competitiveness also play a role on the supply side. A comparative study of European, Japanese
and American automakers prepared in 2006, before the recent reform and reinvigoration of the
U.S. fuel economy program, found that standards had an effect on technological innovation. The
U.S. had lagged because of the long period of dormancy of the U.S. standards program and the
fact that the U.S. automakers did not compete in the world market for sales, (i.e. it did not export
vehicles to Europe or Japan).39
While the supply-side drivers of declining costs are primarily undertaken by
manufacturers, a number of demand side effects are also cited, which are more the direct result
of policy. Standards create market assurance, reducing the risk that cheap, inefficient products
will undercut efforts to raise efficiency. Economics of scale lead to accelerated penetration,
which stimulates and accelerates learning-by-doing. The effects of demand stimulus through
25

macroeconomic stimulus also grows demand and accelerates innovation. Experiencing
increasing economies and declining costs in an environment that is more competitive, leads to
changes in marketing behaviors.
The Cost of Increasing Fuel Economy
Estimating the cost of increasing fuel economy has been a matter of great debate for
decades. As noted above, empirical analyses that look at actual costs show that regulators
overestimate the cost by a factor of two and automakers overestimate it by much more than that.
David Greene, one of the leading expert on fuel economy recently conducted a review of
the literature in which he concluded that an estimate of 27% of increased, or about $150 for
every mile per gallon improvement was too high. He gave two reasons for this.40 First,
backward looking analysis of cost increases that included used vehicles (as his analysis did),
were double counting the cost of increasing fuel economy because the sellers of vehicles were
capturing a significant part of the capitalized value of better fuel economy equal to about 20% of
the estimated cost of efficiency) in their sales price. This factor alone would lower the estimate
to 21.6% of the increase in price or about $120 for each 1 mile improvement in the MPG.
Second, real world experience showed that there was a learning process in which costs fell as
automakers gained more experience with increasing fuel economy. He suggested that 2% per
year was a reasonable estimate. Over the redesign cycle of vehicles (e.g. five years) this learning
rate would lower the cost by about 10%. Thus, one might argue that the appropriate numbers
would be about 20% per year and $108 dollars per MPG, as shown in Table III-1.
TABLE III-1: HISTORICAL AND ENGINEERING ESTIMATES OF THE COST OF INCREASING
MILEAGE
Greene
Literature
Review
Annual Cost
$213
% of Total Cost Increase 27%
$/MPG
$150

Simple
Adjustment
Approach
na
20%
$108

Greene EPA
Direct Final
2017- 2025
$141
$97
18%
na
$99
$97

ICCT Estimate
for 2025-2030
4.5%/year
$110
na
$86

Sources: David Greene and Jilleah G. Welch, The Impact of Increased Fuel Economy for Light-Duty Vehicles on the Distribution of Income in the
United States, Oak Ridge National Laboratory and the Energy Foundation, September 2016; David Greene and Jilleah G. Welch, The Impact of
Increased Fuel Economy for Light-Duty Vehicles on the Distribution of Income in the United States: A retrospective and Prospective Analysis
Oak Ridge National Laboratory and the Energy Foundation, March 2017; Environmental Protection Agency and National Highway Traffic Safety
Administration, 2017 and Later Model Year Light-Duty Vehicle Greenhouse Gas Emissions and Corporate Average Fuel Economy Standards;
Final Rule, Federal Register, 77: 199, October 15, 2012, Table I-128. Environmental Protection Agency, Final Determination on the
Appropriateness of the Model Year 2022-2025 Light-Duty Vehicle Greenhouse Emission Standards under the Midterm Evaluation, January 2017,
Table ES-1. International Council on Clean Transportation, Efficiency Technology and cost Assessment for U.S. 2025-2030 Light-Duty Vehicles,
March 1017, Table 2.

There is a third factor that is implicit in Greene’s analysis. The distribution of the cost of
vehicles is skewed. The much more expensive vehicles purchased by upper income households
ae likely to include a larger amount of costs incurred to upscale the vehicles, rather than for fuel
economy.
In a subsequent analysis Greene estimated the cost of improving fuel economy directly
with an econometric model that corroborated the above concerns. The simple adjustment to a
constant 20% of total cost moves the estimate much closer to the empirical evidence offered by
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Greene, which suggests that costs that are about two thirds of the literature review—about 18%
or $99/MPG.
EPA’s analysis of the cost of the National Program currently yield an estimated cost for
fuel savings that is similar, $97/MPG. This estimate reflects considerable technological progress
over the early years of the National Program, which is consistent with the historical pattern. A
recent study by the ICCT offers an estimate of going forward costs of improvement close to the
rate of the national program (national program = 3.3%, ICCT = 4% per year). The ICCT study
also includes continuing technological progress.
Moreover, our data on new models since the National Program emissions/fuel economy
supports the key problem with using a simple percentage of the total cost of the vehicle to
approximate the cost of improving fuel economy, as shown in Figure III-3. There is a strong,
negative correlation (r = -.7) between the cost of a vehicle and the mileage and a moderate,
negative correlation (r= -.4) between the cost of the vehicle and the change in mileage. A fixed
percentage makes no sense
FIGURE III-3: VEHICLE COST AND MILEAGE

Miles Per Gallon

Vehicle Cost v. MPG
40
35
30
25
20
15
10
5
0

y = ‐0.0003x + 34.456
R² = 0.4999

$0

$10,000

$20,000

$30,000

$40,000

$50,000

$60,000

$50,000

$60,000

Vehicle Cost

Change in Miles Per Gallon

Vehicle Cost v. Change in MPG
12
10
8
6
4

y = ‐8E‐05x + 6.483
R² = 0.1637

2
0
‐2 $0

$10,000

‐4

$20,000

$30,000

$40,000

Vehicle Cost

Source: Appendix B, attached.

27

In light of this analysis, we believe a cautious estimate of the cost of fuel economy
improvements is $100/MPG improvement.
B. BENEFITS
Consumer Pocketbook Savings
In this analysis, we also accept the traditional agency approach to estimating consumer
pocketbook savings as the primary benefit of the standards, using the 3% discount. When energy
saving technology is added to energy using consumer durables or capital goods, the total amount
of energy consumed declines. The decline in operating costs is larger than the capital cost
increase, resulting in net pocketbook saving for consumers. As a general proposition, these
benefits constitute the majority of the total benefits estimated by the agencies (two-thirds to fourfifths).
For studies of past (older) standards, analysts use actual market data on the energy
consumption of the durable goods to calculate the annual savings. They then multiply by the
average price of energy in each year (generally stated in constant, real terms) by the level of
consumption. In the analysis that follows, all benefits are stated in 2106 dollars and discounted
at 3%, to the extent possible.
Pass Through of Intermediate Costs
It is important to recognize that consumers are the primary beneficiaries of all efficiency
standards, whether they apply to household consumer durables, or commercial/industrial energy
consuming equipment. Just like any other cost, like wages or capital investment, the costs of
energy are recovered by businesses from consumers in the prices they charge for goods and
services that they sell.41 We call this the “tooth fairy principle,” since the tooth fairy does not
pay for the energy consumed in the production and distribution of goods and services, consumers
do.
Our analysis shows that the residential sector accounts for about half of the total revenue
recovered for the production and delivery of transportation fuels.42 In econometric studies, these
intermediate goods costs are not counted separately, rather they are reflected in the final goods
and services. In fact, because energy costs are intermediate, and therefore a cost that is bundled
and hidden from consumers, standards may be more necessary in this area, since the ability of
demand to influence the energy market is shrouded.43
C. THE DISCOUNT RATE
No matter how lofty the goal of policy, the use of the public’s money (whether for
increased costs for energy consuming durables or to administer programs) to achieve a goal must
not only deliver a benefit above the cost, it should also deliver a return at least as large as it could
have if put to other uses. This is the opportunity cost of capital which is operationalized as the
discount rate in the cost-benefit analysis.
Discounting over long periods of time has the effect of reducing the present value of
dollars spent or saved later. However, when costs are incurred and benefits enjoyed over a long
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period, the benefit cost ratio is less affected than the total dollar amount. This is particularly true
with standards that increase over time, since the marginal cost of later savings are assumed to
increase in real terms. At year 15, a discounted dollar is worth $0.66 at 3%, while it is worth
$0.38 at 7%. At year 30, which tends to be the time horizon for the analysis, it is worth $0.42 at
3% and $0.14 at 7%. Since later values have less impact, the average value over 30 years is
close to the mid-point value, $0.63 at 3% and $0.32 at 7%.
We have frequently argued that the 3% discount rate is the correct discount rate from the
consumer point of view. It is a good, perhaps somewhat high estimate of the opportunity cost of
consumer capital. It is also one of the anchor points ordered by the Office of Management and
Budget (OMB), making it available in all formal agency evaluations.
In this paper, all values are converted to $2016, with BLS Consumer Price Index. All
values are discounted at 3%, to the extent possible. For present and near future values, the
Technical Support Documents and Federal Register notices provide the basic analysis so only a
slight adjustment for the based bear is necessary.
D. REBOUND EFFECT
The studies by regulatory agencies also include a rebound effect. That is, consumers use
part of the increase in pocketbook disposable income to do things that consume energy. From
the environmental or energy reduction point of view, this is a negative. Energy consumption or
emissions of pollutants is more than the simple improvement in efficiency suggests. From the
consumer point of view, this is a positive, not a negative. That is, the fact that consumers use
some of increased disposable income on energy indicates that they are using it to increase their
utility. The rebound numbers (recently put at 10%, which is too high), are embedded in the
analysis, and we have accepted them rather than recalculate benefits. Therefore, the rebound
effect provides a small (at most 10%) “margin for error” in favor of the standards that will raise
the economic benefit-cost ratio because the increase in utility has been incorrectly subtracted
from the energy savings.
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IV. MACROECONOMIC GROWTH AS A POSITIVE EXTERNALITY OF
WELL-DESIGN PERFORMANCE STANDARDS
In this section, we argue that one major externality has been present throughout the
history of the energy efficiency standard setting process and should be recognized in rigorous
cost benefit analysis. The macroeconomic stimulus that results from efficiency standards is a
true externality, which Taylor broadly defined as “the situation in which the cost of producing or
the benefits of consuming a good spill over onto those who are neither producing nor consuming
the good.”44 These changes are invariably driven by the adoption of the rule and are not likely to
be considered by the parties to the transaction.
A. CONCEPTUALIZING THE SOURCES OF MACROECONOMIC STIMULUS
The direct pocketbook savings of efficiency standards are the largest and most direct
benefit of the standards, but this benefit has a second immediate and inevitable economic benefit.
We have argued for at least a decade that the macroeconomic stimulus that results from shifting
consumer spending from energy consumption to other goods and services is substantial. The
academic literature supports the proposition that the higher multiplier on consumer disposable
income results in an additional dollar of economic stimulus for each dollar of consumer savings.
This outcome reflects three effects. Direct and indirect growth comes from the economic
activity (jobs) stimulated by the development and deployment of the energy saving technologies,
which occurs directly in the new technologies and indirectly in the firms that supply new inputs
for new technologies. Induced growth comes from the fact that the multiplier on energy
spending is quite low compared to other activities. As disposable income is shifted from energy
consumption to other goods and services, more economic activity is stimulated.
The literature on energy efficiency has a large body of research on the positive impact of
reduced energy consumption on economic output. While the economic externalities of energy
consumption originally entered the policy arena through the study of the negative recessionary
impact of oil price shocks,45 the positive impact of energy efficiency is becoming widely
recognized and consistently modeled.46 Importantly, the literature now goes well beyond the
negative national security and environmental externalities, which are frequently noted in energy
policy analysis. The macroeconomic effects of energy consumption and energy savings are
important externalities of the efficiency gap.
The analyses cover a wide range of approaches. The qualitative analyses focus on very
micro level impacts on individuals and utilities. For example, a recent analysis prepared for the
OECD/IEA catalogued the varied positive impacts of energy efficiency, identifying over a dozen
specific impacts, see Table IV-1. This list is replicated in several other qualitative analyses.
Direct estimates of the non-economic benefits have been estimated at between 50% and 300% of
the underlying energy bill savings.47
At a more macro and quantitative level, econometric models that use general flows of
resources between economic activities have been used to assess the impact of increasing
efficiency. In a sense, the coefficients in the macro models are representations of the
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relationships in the economy through which the micro level effects flow. No matter the level or
approach, the evidence strongly supports the conclusion that there is a positive impact.
TABLE IV-1: MULTIPLE BENEFITS OF ENERGY EFFICIENCY
Area of impact & Specific
Benefits
Economic
Provider Benefit &
Infrastructure
Energy Prices
Public Budgets
Energy Security
Macro-economic effects
Social
Health
Affordability
Access
Development
Job Creation
Asset Values
Disposable Income
Productivity
Environment
GHG Emissions
Resource Mgmt.
Air/Water Pollutants
Sources: Lisa Ryan and
Nina Campbell, Spreading
the Net: The Multiple
Benefits of Energy
Efficiency Improvements
(International Energy
Agency, Insight Series
2012), p. 25.

Utility System
Generation
Transmission
Distribution
Line Loss, Reserves
Credit & Collections
Demand Response
Price Effect
Reduced Risk
Avoided Regulatory
Obligations & Costs
Reduced Terminations
Reduced Uncollectibles
Participant
Societal Risk & Security
Employment, Development
Productivity, Other economic
Health, Comfort, Bill Savings
O&M, Other resource Savings
Low Income Consumer Needs
Development
Employment
Property Values
Productivity
Societal Non-energy
Electricity/Water Nexus
Air quality
Water Quantity & Quality
Coal Ash & Residuals
Sources: James Lazar and Ken
Colburn, Recognizing the Full
Value of Energy Efficiency
(Regulatory Analysis Project,
September 2013), p. 6;

More Goods/Less Bads (in addition to
waste & emission reduction)

Benefit Type
Financial (other
than energy
cost savings)

Specific Benefit
Water and waste bill savings
Reduced repaid and maintenance
Increased resale value
Improved durability
Comfort
Improved airflow
Reduced drafts and temperature swings
Better humidity control
Aesthetic
More attractive windows/appliances
Less dust
Reduced mold and water damage
Protection of furnishings
Dimmable lighting
Health & Safety Improved respiratory health
Reduced allergic reactions
Lower fire/accident risk
(from gas equipment)
Noise Reduction Quieter equipment
Less external noise intrusion
Education-related Reduced transaction costs
(knowing what to look for when
purchasing equipment; ease of
locating products)
Persistence of savings
Greater understanding of home
operation
Convenience
Automatic thermostat controls]
Easier filter changes
Faster hot water delivery
Less dusting and vacuuming
Other
Greater control over energy use/bills
Reduced sick days
Ease of selling home
Enhanced pride
Improved sense of environmental
responsibility
Enhanced peace of mind &
responsibility for family well-being
Source: Jennifer Thorne Amann, 2006, Valuation of NonEnergy Benefits to Determine Cost-Effectiveness of WholeHouse Retrofit Programs: A Literature Review, American
Council for an Energy Efficient Economy, p. 8.

Operation & Maintenance Production
Engineering controls
Output
Cooling requirements
Performance
Facility reliability
Process cycles
Wear and tear
Product quality
Labor requirement
Production
Reliability
Work Environment
Protective equipment
Lighting
Noise
Temperature controls
Air quality

Other
Less liability
Public image
Capital saving
Space saving
Worker Moral

Source: Ernst Worrell, et al., Productivity
Benefits of Industrial Energy Efficiency
Measures, U.S. EPA, December 4, 2001.
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Figure IV-1 presents the conceptual framing that describes on of the more frequently
used models – the REMI model, which has been repeatedly applied in the U.S. and Canada.
FIGURE IV-1: MACROECONOMIC IMPACT FROM INVESTING IN ENERGY EFFICIENCY

Source: ENE (Acadia Centre),
Increasingly, research is showing that energy savings from energy efficiency
improvements can deliver wider benefits across the whole economy such as increases in
employment, GDP, trade balances, energy security, etc.…
One way to look at the macroeconomic impacts is to separate them into:
The cost and effects derived from investing in energy efficiency goods and services, and
the effects derived from the energy savings (or reduced costs) from realizing an
improvement in energy efficiency…
Increased energy efficiency can lead to more competitive production for ‘business
consumers” or energy, while for final consumers increased efficiency mainly leads to a
demand shift from energy consumption to other goods. For the consuming sectors, it is
relatively straightforward to observe how investment in energy efficiency and energy
savings can lead to increased spending and economic activity with second round effects
such as employment, government revenue, and price effects (if other investment and
spending is not crowded out). There are likely to be positive income effects, unless
household wage demand increases as the labor supply becomes more competitive.48
32

Additional investment increases demand in the short-run and reduces energy costs in the
long-term. On a regional level, efficiency and renewable measures create additional
value added and employment…
Due to the cost-efficiency of measures, additional expenditures and investment will not
crowd out other investments or consumption. Energy savings and the decrease in energy
costs are fully accounted for in the model…
The direct effect comes from consumption of durable energy efficient goods, but there
is a large indirect effect from additional consumption due to energy savings. The
reallocation from energy expenditures leads to more employment. Employment rises
significantly in the construction sector in industry, adding to the consumption effect.49
B. QUANTITATIVE ESTIMATES
In 2010, NHTSA noted one of the important externalities of reduced consumption, the
downward pressure on prices, is a consumption externality. Derived from an auto standard, it
provides a comprehensive discussion of the macroeconomic benefits that we find in all efforts to
apply these models. “Lower prices allow for additional purchase of investment goods, which, in
turn, lead to a larger capital stock. These price reductions also allow higher levels of government
spending while improving U.S. competitiveness thus promoting increased exports relative to the
growth driven increase in imports. As a result, GDP is expected to increase because of this
rule.50
The EPA reviewed the literature on the macroeconomic impact of reduced energy
consumption.51 It ran econometric models driven by the pocketbook savings. The analysis
models three effects on impacts of the rule that trigger adjustments in the economy – increased
cost for vehicles, decreased consumption of gasoline, and a reduction in the price of petroleum.
It DOTs not model the impact of reduced pollutions (carbon and non-carbon) or other changes
(like reduced fueling time). It found a very substantial multiplier effect increasing the GDP by
just under 1%, or $340 billion, by 2050. Discounting the incremental growth of the economy at
3%, which is the discount rate used as the base case in this paper, the total is just under $100
billion and it is reached by 2030. This is slightly larger than the total consumer pocketbook
savings.
This combination of effects—price increases for vehicles and lower demand and world
oil prices—would impact all sectors of the economy that use light-duty vehicles and
fuels as intermediate inputs (e.g., delivery vehicles) to produce final goods. Households
would also be impacted indirectly as consumers of final goods, and directly as
consumers of fuels and light-duty vehicles.
It is important to note, however, that these potential impacts do not represent additional
benefits or costs from the regulation. Instead, they represent the effects on the U.S.
economy as its direct benefits and costs are transmitted through changes in prices in the
affected markets, including those for vehicles and their components, fuel, and the
various resources used to supply them.52
The way the memo discusses these impacts, they are an indirect effect of the rule, a
genuine externality. This approach has become quite common with detailed analyses of energy
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efficiency across a range of activities (autos, appliances, buildings, industries),53 sectors (e.g.
energy, manufacturing, service, particularly as it impacts use of labor)54 and with a variety of
analytic approaches (qualitative, econometric).55 These efforts to model the economic impact of
energy efficiency have proliferated with different models56 being applied to different geographic
units, including states57 and nations.58 The results differ across studies because the models are
different, the impact varies according to the size of the geographic unit studied and because the
assumptions about the level and cost of energy savings differ. These differences are not an
indication that the approach is wrong. On the contrary, all the analyses conclude that there will
be increases in economic activity and employment. Given that there are different regions and
different policies being evaluated, we should expect different results.
The intense interest in jobs since the financial meltdown represents the beginning of the
period we refer to as “the present” for the adoptions of standards, regulatory analyses tend to
estimate the job impact on the industry. While this narrow view of economic impacts misses the
much broader macroeconomic view discussed above, it is notable that the impact on the industry
that is the target of the standard tends to be positive.59 This results in part from the indirect effect
– shifting jobs to new technology production within the sector – and in part from the induced
effect, since reducing the total (ownership plus operating) cost use goes down, tends to increase
demand in the mid and long terms. The energy sector is less than half as labor intensive as the
rest of the economy, so the ratio of job creation for efficiency, compared to other production
option in electricity is also two to one.60 This effect is compounded where energy is imported (as
in the transportation sector). As consumers substitute away from energy, the goods and
services they purchase stimulate economic and disproportionately large job growth.
The rule of thumb – an approximate doubling of the economic impact – that emerges in
the literature reflects the observation on jobs.61 Similarly, in a study of 52 examples of increases
in industrial productivity, where benefit was monetized, the productivity savings were 1.25 times
as large as the energy savings.62 Macroeconomic models measuring the outcome in change in
GDP yield a “respending” effect that clusters around 90%.63
In this analysis, we take a very cautious approach to estimating the induced
macroeconomic benefits of efficiency. We apply the multiplier only to the net pocketbook
savings. That is, we subtract the technology cost from the savings before we use the multiplier.
This ensures that we do not double count the indirect effect, although that might have an induced
multiplier effect of its own.
We also do not include a separate impact of the consumption externality, the effect that
U.S. consumption has on lowering the market price of energy. In petroleum, this number is
substantial. Agencies have estimated it, but not included it in their cost benefit analysis. Where
they have presented the calculations, it is equal to about one-fifth of what we call the
macroeconomic multiplier.64 In the appliance sector, this effect has been model by considering
the impact that reduced electricity demand has on the price of natural gas.65
We do not apply the multiplier to the value of environmental, public health and other
externalities. Although these have been monetized in the traditional cost benefit analysis, that
monetization DOTs not generally include macroeconomic multipliers. Since it could be argued
that these costs are reflected in the model coefficients that are a representation of empirically
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observed real world relationships, out of an abundance of caution we do not apply the multiplier
to these benefits, which is the traditional approach.
Table IV-2 shows the multiplier, with the GDP impact expressed as a multiplier of the
value of net pocketbook savings. That is, we subtract costs from the estimated value of energy
savings. This ensures we do not double count benefits.
Since none of these studies take the rebound effect into account, which the regulatory
impact analyses subtract from total benefits, we show a multiplier adjusted for the rebound
effect. While we have chosen not to add the rebound effect back into the pocketbook savings, it
is necessary to add it into macroeconomic effect, since that is essentially what the rebound effect
(to the extent there is one) represents, i.e. a respending of savings. To err on the side of caution,
we assume the lowest value in the table and set the multiplier equal to the net pocketbook
savings.
TABLE IV-2: ESTIMATES OF MACROECONOMIC MULTIPLIERS AS A MULTIPLE OF NET
POCKETBOOK SAVINGS
Modeler

Model Date

Policy Assessed

Region

GDP/$ of Net Savings
Base Rebound
Case Adjustment

Roland-Holst
ENE
Cadmus
Arcadia

DEAR
REMI
REMI
REMI

Computer Standard
Utility Efficiency
Utility Efficiency
Utility Efficiency

California
Northeast
Wisconsin
Canada

1.8
2.2
2.5
2.7

2.0
2.4
2.8
3.0

Sources:
David Roland-Holst, 2016, Revised Standardized Regulatory Impact Assessment: Computers, Computer Monitors, and Signage Displays,
prepared for the California Energy Commission, June. ENE, Energy Efficiency: Engine of Economic Growth: A Macroeconomic Modeling
Assessment, October 2008. Cadmus, 2015, Focus on Energy, Economic Impacts 2011–2014, December. Arcadia Center, 2014, Energy Efficiency:
Engine of Economic Growth in Canada: A Macroeconomic Modeling & Tax Revenue Impact Assessment, October 30.
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V. A COMPREHENSIVE VIEW OF THE BENEFITS OF EFFICIENCY STANDARDS
In the analysis that follows, we include a “pure externalities” view of the cost benefit
rules. This consists of two components (macroeconomic effects and environmental, public
health and other externalities) that are very unlikely to be internalized in the private transaction
of the manufacture sale of an energy using consumer durable. As noted above, one can argue
that consumer pocketbook savings are an externality of environmental regulation. In this
analysis, we treat it as a direct benefit in of the rule.
Although we identify these separate components of the benefits, we believe that the
correct way to view the standards is to start with the consumer pocketbooks savings and
traditional externalities and recognize the additional macroeconomic stimulus created by adding
new technology and lowering the total cost of owning and operating energy consuming durable
goods. We also offer a scenario in which costs are projected to be 70% of the based case
assumptions as a separate scenario.
In this section, in laying out our comprehensive approach, we reject several arguments
that would narrow the view of the benefits of efficiency standards because the externalities are
real.
A. CONSUMER PREFERENCES AND MARKET IMPERFECTIONS
Opponents of regulation take a different view, arguing that, since there are choices in the
marketplace, there can be no consumer utility gain from imposing standards. Consumers
express their preferences and get what they want. We believe this is wrong on several counts.
First, the outcome in the market is not simply the result of consumer preferences, it is the
result of all the forces that affect the options presented to consumers and that weigh on and
constrain their choices. Manufacturers determine a narrow range of choices to present
consumers and seek to influence consumers, through advertising and incentives, to purchase the
vehicles that manufacturers want to sell. Consumer are imperfect in their calculations and
projections about fuel usage and prices. Market imperfects matter and cannot be dismissed.
Second, consumers do express a great deal of interest in and concern about energy usage.
Third, more importantly, as noted, once a well-crafted standard is adopted and
implemented, it lowers the cost of driving. To the dismay of anti-standard, free market
ideologues, and the surprise of consumers who end up with a more fuel-efficient cars than they
thought they could get, it puts more money in the consumer’s pocket. The inevitable result is to
increase disposable income and, under any reasonable assumption, trigger the macroeconomic
multiplier effect, which includes the consumption externality that lower prices because of
reduced consumption. The environmental and public health benefits of reduced pollution are also
realized.
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B. TRANSFER PAYMENTS AND ECONOMIC GROWTH
It is possible to argue that the consumer pocketbook savings are just a transfer payment
from energy producers to consumers and manufacturers of energy saving technology. As a
transfer payment, they might not be considered a net gain for the economy or society.
We disagree with this on two grounds. First, transfers do matter. Manufacturers of
energy-using consumer durables are quick to argue distributive effects when it comes to low
income households, claiming incorrectly that it prices them out of the market. We think the
distribution between consumers and energy suppliers does matter.
Second, if the transfers are not counted, but still recognized, then the macroeconomic
effect becomes extremely important. Some uses of disposable income have much larger
multipliers than others. Transferring wealth from energy producers to energy consumers has a
substantial positive impact on economic growth that should be taken into account.
This categorization and recognition of the broad benefits is not unique to energy
efficiency standards. For example, a recent National Academy of Sciences Transportation
Research Board report prepared for the Transit Cooperative Research Program, entitled,
Practices for Evaluating the Economic Impacts and Benefits of Transit, noted that “Because of
shifting demands and constrained budgets, transit agencies have an increasing need to
consistently and defensibly document the economic impacts and benefits of the services they
provide.”66 The report identifies direct and indirect benefits that are akin to those discussed in
this section.
Two primary forms of economic analysis are discussed in this report:
Impacts on the economy – most often referred to as “economic impacts” or “economic
development impacts,” which encompass effects on jobs and income: and
The economic valuation of broader societal benefits – sometimes referred to as “social
welfare,” benefits which encompass the valuation of “non-user benefits” (affecting
quality of life, environments, and productivity) in addition to user benefits….
Economic impact = the study of the net change in economic activity (jobs, income,
investment or value added) resulting from a project, event, or policy.
Economic valuation of societal benefits = the social welfare value of prices ($) and nonprices (non-$) benefits associated with a project, policy or event. The non-priced
benefits are assigned a valued based on revealed or stated preference methods. 67
This quote includes all the impacts we have identified and the approach to valuing them.
We agree they are the building blocks of a comprehensive and rigorous benefit-cost analysis.
C. WILLINGNESS-TO-PAY
Willingness-to-pay studies that address the core issue in benefit-cost analysis – valuing
benefits – have been prominent in the benefit-cost literature and extensively criticized for
underestimating the value of public policies that correct market imperfections.68 The
willingness-to-pay observed in survey analysis and derived as implicit through econometric
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analysis reflect opinions and decisions offered or made by individuals in the context of all the
imperfections that afflict the market. They reflect the market structure the policy is intended to
correct more than the “true” value of correction, as shown in Table V-1. The problems with
willingness-to-pay analysis are not limited to survey (contingent valuation) based studies. They
also apply to econometric studies that base their estimates on econometrically identified implicit
willingness-to-pay.
TABLE V-1: QUESTIONS ABOUT THE CONCEPT OF WILLINGNESS-TO-PAY
Conceptual Problems
Individual
Lack of (sufficient & appropriate)
information
Willingness v. Capacity to pay
Inherent discrimination (value)
Risk aversion
Marginal v. average
Respondent Characteristics
SES
Experience v. Hypothetical
Market Structure
Information asymmetries
Availability in market
Aggregation of preferences
Lack of competition
Externalities
Positive effects
Importance of public (social) value

Methodological Problems
Internal and External validity
Representativeness
Variability
Generalization
Surveys
Questions
Order & presentation of
Open v. Closed
Provision of information
Response sets
Choice Set
Emphasis on costs, not benefits

Sources: Benjamin Leard, et al., 2017, How Much Do consumers Value Fuel Economy and Performance?
Evidence from Technology Adoption, Brookings Institution, June; David Green, et. al., 2017, Consumer
Willingness to Pay for Vehicle Characteristics: What Do We Know?, March; Mark Sagoff, What does
willingness to pay measure/” University of Maryland; Frank Ackerman,, 2008 Critique of Cost-Benefit
Analysis, and Alternative Approaches to Decision-Making, Report toe Friends of the Earth Engaln,, Wales
and Northern Ireland; , Joaquin F. Mould Quevedo, et al., “The Willingness-to-Pay Concept in Question,”
Rev. Sauide Publica: 43(2), for health care.

A recent study from Resources for the Future provides a lens to identify some of the key
concerns.69 It advances the art significantly, but leaves many of the underlying issues
unaddressed. RFF finds a substantial “efficiency gap” based on a hedonic analysis that puts the
willingness to pay at just $0.54 on the $1.00. It goes on to argue that the welfare gain of
increased fuel economy created by increasing fuel economy standards is offset by lost value of
performance.
The argument is that, even though the pocketbooks of consumers have more money as a
result of the standards, they would have preferred to have the increased performance
(horsepower/weight). The study concludes that the gain from fuel economy is offset by the loss
in performance. In a sense this is an encouraging result, since all of the public benefits are
“free.” The authors recognize that this analysis does not take into account the social value of
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reduced fuel consumption in terms of improved national security, pollution reduction, and
climate change. The welfare value of these benefits could be significant.
The analysis also does not take into account the welfare value of the good and services
consumers purchase with the increased disposable income that fuel economy standards create.
Since they cannot spend their money on more performance and they have more money in their
pockets, they spend it on other things. The multiplier still operates.
There is also a sense in which the analysis conceptually begs the question. The analysis
ignores the fundamental problem – it assumes no market failure. The preferences reflect the
market imperfections, the restricted choices the automakers choose to offer and the distorted
choices consumers make, given the limitations on their time and ability to search and calculate.
The specific market imperfections not considered include induced innovation, insufficient
incentives for innovation, imperfect competition, the interaction between new and used vehicles,
and transitional dynamics.70 As is typical of these studies, the supply-side does not play a key
role in determining the outcomes observed in the marketplace.71
Of equal, if not greater importance are empirical and measurement questions. The study
appears to derive an implicit cost per MPG of about $300, engineering estimates are less than
$100. Although it has tried to capture the impact of other “quality” factors, it has failed. Given
the value of pocketbook savings in the study, adjusting the cost of fuel economy would double it,
meaning that the performance preference is half the fuel economy value. Of course, consumer
might be overestimating the cost of fuel economy, which would be a market imperfection that
the standards could correct.
The study may have overestimated the value placed on performance. The authors note
that automaker behavior is inconsistent with their theoretical approach, in that under their
assumptions the automakers should not trade off fuel economy for performance, absent the
standard72. There is clear evidence that they did. A quick look at trends in fuel economy and
horsepower suggests that attitudes may have changed (see Figure V-1). Declining marginal
value of going faster at 0-60 mph and a shift in attitudes highlights one of the great weaknesses
of willingness to pay analysis – whose willingness and under what circumstances.
D. THE PUBLIC IS NOT AS ENAMORED OF GASOLINE POWERED MUSCLE CARS AND TRUCKS AS
THE AUTOMAKERS CLAIM.
The automaker spend a great deal of time complaining about policies to promote electric
vehicles (EVs), claiming they will drive up the cost of the National Program. We have shown
that the EV program will have little impact on the cost of compliance for three reasons.
First, electric vehicles are projected to make up a very small part of the fleet in the
targeted compliance period.
Second, the cost of electric vehicles is plummeting, with a number of cost-competitive,
consumer-friendly vehicles planned for the market long before the compliance period.

39

FIGURE V-1: TRENDS IN PERFORMANCE INCREASES
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Source: EPA, 2016, Trends Report, 2016, pp. 26-27, Light-Duty Automotive Technology, Carbon Dioxide Emissions, and Fuel Economy Trends:
1975 Through 2016, November,

Third, as frequently happens in efficiency programs, the cost of compliance declines as
producers learn and volumes rise. This is the powerful intersection of “command but not
control” regulation and the market forces on which it relies.
As we pointed out during the House hearing, this was the experience with hybrid
vehicles. California's leadership in the LEV program created the global market for those
vehicles. With respect to EV's, the global market is rapidly emerging. In this case, California's
leadership will help to ensure that the U.S. automakers are not left behind.
Moreover, the automakers’ survey evidence does not support their claim. If an EV and
gasoline vehicle were matched on cost and travel length,73 more would prefer the electric
vehicles (48% to 43%) and a clear majority (57%) are willing to pay more for an electric vehicle.
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As Figure V-2 shows, the analysis of desirable vehicle attributes shows that consumers
want reliable, safe, affordable and low maintenance vehicles.74 There is no reason to believe that
fuel efficient gasoline engines or electric vehicles (EVs) cannot fill the bill and automakers are
working hard to achieve that goal.
As Figure V-2 shows, after the big four attributes, respondents care as much about fuel
efficiency as the ability to take long trips and the automakers are working on that too. Beyond
these big six attributes, the valuation of others falls off, but even here the message for EVs is
positive. Environmental impacts rank a lot higher (8th and 9th) than powerful engines (13th) or
engine type (gasoline power =14th, electricity = 16th). Fitting more than 5 people (15th) or
hauling boats and campers don’t matter much (ranks dead last). If you watch the TV ads and go
into the showrooms, you would have to conclude that the automakers are pushing the wrong
vehicles.
FIGURE V-2: ALLIANCE OF AUTOMOBILE MANUFACTURERS, VEHICLE ATTRIBUTE SURVEY
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Source and Notes: Mitch Bainwol, President and CEO, Alliance of Automobile Manufacturers, Consumers &
Fuel Economy, CAR Management Briefing Seminars, Traverse City, Michigan, August 2016, p. 10. The
winter related question, specific to the North East, has been discarded. It would rank 12th of 18, low in
California, high in New England).

The analysis of our most recent public opinion poll discussed in Section II, reinforces the
thrust of this discussion in two respects. First, fuel economy is an important consideration for
the majority of respondents. Second, it is driven to some extent by concerns about externalities
that are notoriously difficult to quantify for consumers. The engineering/pocketbook analysis
should remain the primary basis on which regulatory impact analysis rests.
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VI. QUANTITATIVE ANALYSIS
In this section, we discuss the costs and benefits of four decades of fuel economy
standard (see Table VI-1). We discuss the basic methodological approach to the analysis first.
We then discuss the results in chronological order and start with the traditional benefit- cost
factors.
A. EVALUATION METRICS AND OVERVIEW
Benefit/Cost Ratios: Since the agencies report the costs and pocketbook benefits, it is
straight forward to estimate the benefit cost ratios.
B/C = (Units Saved * $ per unit)/ ($ per appliance* number of vehicles) =$ benefits/ $ costs

Each of the variables in this equation are estimates that are subject to uncertainties. The
agencies engage in extensive technical analysis and utilize numerous sensitivity cases to build
confidence in their results. We use their preferred or base case for our analysis.
Cost of Saved Energy: We have long argued that the cost of saved energy (which is
frequently calculated in the academic literature on efficiency)75 is a second, intuitive evaluation
metric. Since the agencies identify all the technology costs (initial capital and additional
maintenance) and the physical quantity of energy saved, it is possible to calculate the cost per
unit of saved energy. The proposition is simple, if a consumer must spend X-$ to save Y-kWh of
electricity, the cost per kWh saved can be calculated as
Cost of Saved Energy = $ Cost of Technology/# of kWh saved = $/kWh.
Using discounted, real costs and physical quantities provides an estimate that can be
compared to the current, or excepted cost of consuming energy. Given that the efficiency
investment brought about by the standards is highly beneficial, the cost of saved energy tends to
be far below the cost of consumed energy. This view helps to understand how “bullet proof” the
standards are in the sense that they are not dependent on projecting the future price of energy.
That is, the real cost of consumed energy would have to fall to very, improbably low levels to
make the standards a bad deal from the consumer point of view.
Payback periods: More recently, agencies have begun to show simple payback periods.
While we believe that these are important from the consumer point of view, there are few
examples of these. Those that have been done indicate attractive paybacks. Given the benefit
cost ratios across the studies, they are generally less than half of the life the durable good. In
some cases, where investments are financed, cash flow is positive in the first year.
Each of the metrics involves assumptions, about costs and some involve assumptions
about the value of benefits. In this analysis, we report the benefit/cost ratio and the comparison
between cost of saved energy and the current cost of consumed energy. The sources and notes
identify the source of the estimates and any features of the analysis that deviate from the basic
assumptions discussed earlier.
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TABLE VI-1: EVALUATION OF EFFICIENCY STANDARDS, PAST, PRESENT AND FUTURE
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Sources and Notes
Past: Light Duty Vehicles: This estimate is based on David Greene and Jilleah G. Welch, The Impact of Increased Fuel Economy for Light-Duty Vehicles on
the Distribution of Income in the United States, Howard Baker Center for Public Policy, January 2017. A slight period of overlap between past and present is
subtracted based on the NHTSA estimate of 208-2012.
Present: Light Duty Vehicles: These are from the Technical Support Documents. Here we use the Federal Register Notice with the EPA economic analysis,
since EPA separated out pocketbook (fuel) and other benefits. The inflator to bring the estimates to 2016 is 1.1.
2008-2011:https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/2006_friapublic.pdf
2012-2016: https://nepis.epa.gov/Exe/ZyPDF.cgi/P1006V2V.PDF?Dockey=P1006V2V.PDF
2017-2025: https://nepis.epa.gov/Exe/ZyPDF.cgi/P100F1E5.PDF?Dockey=P100F1E5.PDF
Heavy Duty Trucks: The first standard for heavy duty trucks adopted as a result of the Energy Independence and Security Act. Taken from the Technical
Support Document: Phase I: https://nepis.epa.gov/Exe/ZyPDF.cgi/P100EG9C.PDF?Dockey=P100EG9C.PDF, In the Technical Assessment Report (TAR) and
the Final Determination, EPA projects substantial cost reductions from the original Technical Support Document for the National Program. The current
incremental cost estimate is almost 20% lower than the original incremental cost for 2022-2025. Taking a cautious approach for this analysis, we assume that the
cost decline represents a 10% decline in the 2025 costs (assuming no cost overestimation in the 2017-2021).
Near Future: Light Duty Vehicles: These are from the Technical Support Documents in the mid-term review. TAR:
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100OXEO.PDF?Dockey=P100OXEO.PDF Final Determination:
Heavy Duty Trucks: These are from the Technical Support Documents: Phase II: https://www.gpo.gov/fdsys/pkg/FR-2016-10-25/pdf/2016-21203.pdf
Far Future: Light Duty Vehicles: This is based on a comparison of the ICCT projections for the five years between 2025-2030 to the analysis of the 20222025 period in the mid-term review. We use a 4.5% improvement scenario (the average of the ICCT 4% and 5% scenarios) because EPA discusses a 4.5%
scenario for going forward in the mid-term review. The ICCT cost numbers are 10% higher and the savings rate 10% lower, compared to the EPA analysis,
which seems reasonable given the movement up the supply curve for efficiency technology and the short period of time covered. ICCT: Nuc Lutsey, et al.,
Efficiency Technology and Cost Assessment of U.S. 2025-2030 Light Duty Vehicles, March 2017.
Heavy Duty Trucks: This is based on the Regulatory Impact Assessment of the Phase II Heavy Duty Truck Rule. We use the difference between the most
stringent alternative considered and the final rule.
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In Table V-1 we have highlighted the key results. The traditional factors included –
consumer pocketbook and traditional externalities are in bold. The “pure externalities” view that
adds the macroeconomic and traditional externalities are underlined. The total benefits view,
which combines the pure externalities and consumer pocketbook benefits are bold and
underlined. The view that assumes costs are only 70% of the regulatory estimate is in italics.
We do not apply this view to the past standards, since those costs are estimated directly from
experience.
The results of the analysis in Table VI-1 send a loud and clear message, which explains
the strong public and bipartisan support for efficiency standards.


Over forty years, past, present, and future, the consumer pocketbook savings of
fuel economy standards have far exceeded the cost of technology.



The cost of saved energy is generally between one-third and one-half of the
current cost of consuming energy.



Macroeconomic benefits generally run between two and four times the cost.



The environmental, public health, and other externalities equal between two-third
to100% of the costs.



Thus, the “pure externalities” are between three- and five- times the cost.



Total benefits are generally six times or more the cost.

B. BENEFIT-COST ANALYSIS BY PERIOD
Past Standards
The backward-looking evaluations of the broad impact of past standards are quite
different than the technical support analyses that evaluate current and future standards, but they
reach similar conclusions and support the methodology used for projections. The studies
examine the units shipped, prices paid and the efficiency of specific products. They tend to use a
higher discount rate than the one we use, but it is extremely difficult to adjust their findings, so
we have only inflated the dollar amounts to state all costs and benefits in terms of 2016 dollars.
The actual benefits would be higher with lower discount rates.
We do not have a means to readily assess the other externalities over this long period.
However, even without an estimate of the environmental benefits, which are certainly
substantial, as the analysis of vehicle standards in later years shows, the standard is clearly
beneficial. This is true, even in the externalities only view because the very large pocketbook
benefit drives a very large macroeconomic benefit is so large.
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The backward looking analysis of the auto standards shows strong economic benefits.
The dollar values are extremely large, with consumer pocketbook savings of $2.1 trillion and
macroeconomic benefits of $1.3 trillion. The benefit-cost ratio for consumer pocketbook savings
is 4.25-to-1. Consequently, the macroeconomic benefit is also larger, with a ratio of 2.6-to-1.
The analysis of pocketbook savings for gasoline put the impact at the household level at savings
of $20,000. Over 35 years, the savings work out to about $600 per household per year.
Present Standards
For present standards that do not appear to be under threat at present we see consumer
pocketbook savings of close to $500 billion and macroeconomic benefits of over $300 billion,
with light duty vehicles accounting for seven-eighths of those gains. Environmental benefits are
about $120 billion. Costs are just under $120 billion. Thus, the overall benefit of about $900
billion are over eight times the cost. If costs follow their historic pattern of decline through the
implementation phase, the benefit-cost ratio would be over 10-to-1.
Future Standards
We divide the future into two periods. The standards in the near future appear to be the
targets of attack by the Trump Administration. Longer term standards that could advance fuel
economy are also at risk in the new regulatory environment.
Future standards that are at risk are projected to deliver over $400 billion in pocketbook
savings and $260 billion in macroeconomic benefits, for a total of close to $700 billion.
Environmental, public health benefits and other benefits would add almost $200 billion for a
total close to $900 billion. The projected cost is just over $125 billion, for a benefit cost ratio
over seven-to-one. If costs follow their historic pattern, the benefit-cost ratio would be above
10-to-1.
C. CONCLUSION
Every present and near future fuel economy standard passes the benefit cost test either on
the consumer pocketbook test or the externalities test standing alone. The statistics demonstrate
that these standards are equally attractive from the consumer and the societal point of view.
Economic theory provides a clear explanation for this large benefit-cost ratio in the
combination of significant, persistent market imperfections that are addressed by well-crafted,
“command-but-not-control,” performance standards. We believe the strong public and bipartisan
support for these programs reflects their positive economics, which should also inform
policymakers and regulatory agencies in their regulatory “reform” endeavors. Reductions of
regulatory burdens that do not increase net benefits should be rejected.
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