
THE GEORGE WASHINGTON UNIVERSITY REGULATORY STUDIES CENTER  1  

 

Public Interest Comment1 on 

The Department of Energy’s Request for Information:  

Review of DOE’s Analytic Methods for Setting  
Energy Conservation Standards 

Docket ID No. EERE-2022-BT-OT-0004 

AUGUST 31, 2026 

Susan E. Dudley, Founder2 

REGULATORY STUDIES CENTER 

The George Washington University Regulatory Studies Center works to improve regulatory policy 

through research, education, and outreach. As part of its mission, the Center conducts careful and 

independent analyses to assess proposed regulatory actions from the perspective of the public 

interest. This comment on the Department of Energy’s (DOE’s) request for information (RFI) on 

its analytic methods for setting energy conservation standards does not represent the views of any 

particular affected party or special interest, but is designed to ensure the analytical framework 

DOE relies on in setting appliance efficiency standards under the Energy Policy Conservation Act 

(42 U.S.C. 6291, et seq.; “EPCA”) enhances overall social welfare.  

Introduction 

DOE requests comment on the assumptions, models, and methodologies it uses in setting energy 

conservation standards for products and equipment covered under EPCA. The RFI is organized 

around the findings of the National Academies of Sciences, Engineering, and Medicine (NASEM) 

Committee on Review of Methods for Setting Building and Equipment Performance Standards, 

(NASEM 2021), as well as comments received on earlier RFIs. I served on the NASEM committee 

and coauthored that report. I have published widely on regulatory analysis and regulatory process, 
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including on energy efficiency standards, and I have worked as an economist in several federal 

agencies, including in the Office of Information and Regulatory Affairs, an office I headed from 

2007-2009. I am also a past president and fellow of the Society for Benefit-Cost Analysis. 

I fully support DOE’s effort to improve the analysis supporting its efficiency standards. The RFI 

is generally asking the right questions to refocus DOE’s analysis on the social welfare impacts of 

its standards and the NASEM report offers invaluable recommendations that DOE should pursue.  

This comment 1) briefly reviews DOE’s statutory authority in relation to longstanding regulatory 

impact analysis guidelines, 2) explores the key elements DOE’s analyses should consider in 

revising energy efficiency standards, 3) identifies current practices toward which DOE should 

contribute fewer resources, and 4) suggests analytical practices in which DOE should invest more 

resources to improve its understanding of social welfare impacts.  

DOE’s statutory authority that standards be “economically justified” is 
consistent with longstanding guidelines for regulatory analysis. 

In setting new or amended standards, EPCA directs DOE to “achieve the maximum improvement 

in energy [or water] efficiency…which the Secretary determines is technologically feasible and 

economically justified” (42 U.S.C. §6295(o) and 42 U.S.C. §6313(a)(6)(B)(iii)).  It further guides 

the Secretary of Energy to determine whether a standard is “economically justified” based on 

“whether the benefits of the standard exceed its burdens,” taking into consideration a variety of 

factors (42 U.S.C. §6295(o)(2)(B)(i)). 

These statutory requirements are consistent with presidential requirements for agencies to analyze 

the likely impact of regulations before issuing them. Since the 1970s, presidents of both parties 

have directed regulatory agencies to conduct regulatory impact analyses (RIAs) that apply an 

economics lens to base regulations on an understanding of benefits and costs. This is discussed in 

the next section. More recently, courts are increasingly expecting agencies to justify their 

regulations based on benefit-cost analysis (Sunstein 2002, Noe 2025).  

This consistency between DOE’s statutory authority under EPCA and longstanding presidential 

directives led to NASEM’s first recommendation: 

To better understand the social impacts of its standards, DOE should organize its 

analysis following the regulatory analysis framework laid out in OMB Circular A-

4. For example, rather than presenting the RIA as the last stage in the process, 

[DOE’s various analyses] could be technical appendices to the RIA, which would 

integrate this information in presenting estimates of the net benefits and 

distributional impacts of the proposed efficiency standard and reasonable 

alternatives, referencing information from relevant appendices as it describes a 

baseline scenario and cost and benefit models. (NASEM Recommendation 2-1)  



THE GEORGE WASHINGTON UNIVERSITY REGULATORY STUDIES CENTER  3  

This recommendation is fleshed out in the next section of this comment. 

The well-established regulatory impact analysis framework for 
understanding social welfare impacts includes key elements that should 
guide DOE’s analysis. 

Executive Order 12866 (Clinton 1993) requires agencies to conduct analysis that: 1) identifies the 

compelling public need for regulation; 2) evaluates alternative approaches to address that need; 

and 3) estimates the benefits and costs of those alternatives (OMB 2010). In writing regulations, 

it directs agencies to “assess all costs and benefits of available regulatory alternatives, including 

the alternative of not regulating,” and to select alternatives that maximize net benefits, to the extent 

permitted by law.3 OMB Circular A-4 (2003) and further guidance (OMB 2010, 2011a, 2011b) 

provide guidelines for conducting such analysis. A “Consumers’ Guide to Regulatory Impact 

Analysis,” authored by 19 experts in the field, offers ten tips for reviewing and interpreting RIAs, 

which DOE may also find helpful in revising its analytical methods (Dudley et al 2017). 

1. Identify the compelling public need for a revised standard. 

The first step in a good RIA is a clear articulation of the “need for government action” (EO 12866, 

OMB 2011b), or the core problem that requires federal regulatory intervention. Generally, this 

should be a description of the “material failures of private markets” (E.O. 12866, §1). This concept 

of “market failure” is important for considering the welfare effects of appliance standards because, 

in a market economy disciplined by competition, appliance manufacturers have incentives to 

innovate to provide products that meet potential buyers’ diverse and evolving needs. Regulations 

that disrupt those signals make markets less efficient and harm social welfare.  

OMB Circular A-4 (OMB 2003) identifies three categories of market failure, which may reduce 

the efficiency of market forces: 1) externalities, public goods, and common property resources, 2) 

market power, and 3) inadequate or asymmetric information.  

As NASEM recommends (and the RFI recognizes): 

DOE should pay greater attention to the justification for the standards, as required 

by executive orders and the EPCA requirement that standards be economically 

justified. DOE should attempt to find significant failures of private markets or 

irrational behavior by consumers in the no-standards case and should consider such 

 

3  E.O. 12866, Section 1.a. states “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.” 
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a finding as being necessary to conclude that standards are economically justified. 

(NASEM Recommendation 2-2) 

The analyses supporting DOE’s energy conservation standards have traditionally given short shrift 

to this justification, stating in a few paragraphs that consumers may not have complete information 

on the lifecycle costs of their appliance and observing that energy use produces environmental 

emissions (externalities). The first justification, in particular, deserves more focused attention. The 

Consumer’s Guide cautions: 

Regulations that derive most of their benefits from providing private monetary 

gains that individuals can achieve without further government intervention, such as 

fuel savings from driving energy-efficient cars, require a particularly demanding 

burden of proof (Gayer & Viscusi 2013). Does the RIA provide evidence that 

individuals behave irrationally (and do not learn) in the specific situation covered 

by the proposed regulation? Some research finds that carefully formed “nudges” 

can help individuals overcome heuristics and biases to make choices that improve 

their well-being (Thaler and Sunstein 2008). What insights do regulators have that 

make them better able to judge other people’s preferences, or be more faithful 

agents of their interests than the people themselves (Mannix & Dudley 2015)? 

(Dudley et al 2017, 192-3) 

As NASEM observed: 

Not all interpretations of the energy efficiency gap may imply a market failure. 

Other explanations include biases in the cost estimates, a failure to properly account 

for performance trade-offs, a failure to account for irreversibility and option value, 

a failure to account for borrowing constraints, and mismeasurement of actual 

energy efficiency (NASEM 2021, 3).  

In other words, at least some of an observed energy efficiency gap may reflect deficiencies in the 

analysis rather than in consumer choice. The NASEM report recommends that DOE “place greater 

emphasis on providing an argument for the plausibility and magnitude of any market failure related 

to the energy efficiency gap in its analyses” (NASEM Recommendation 4-13). 

The RFI appropriately recognizes this and solicits “comment on how the agency should use cost-

benefit analysis when determining whether Federal energy conservation standards would be 

economically justified under EPCA.” But this is probably not the right way to frame this particular 

question. Cost-benefit or benefit-cost analysis (BCA) is an essential tool for evaluating regulations 

ex ante, but because it depends on modeling and assumptions in the face of uncertainty, an analysis 

that suggests that consumers could theoretically save money by purchasing more efficient 

appliances does not, by itself, establish market failure. If consumers are making informed choices 

that reflect their full preferences—including their preferences for non-energy attributes like 
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performance, reliability, convenience, and upfront cost—then apparent “undervaluation” of energy 

savings may instead represent rational decision-making. As suggested above, the model may be 

wrong, not the behavior of the manufacturer and purchaser.  

Particularly for commercial and industrial equipment, purchasers are typically sophisticated actors 

with strong incentives to minimize lifecycle costs. The NASEM report appropriately 

recommended that “for some commercial goods in particular, there should be a presumption that 

the market actors behave rationally unless DOE can provide evidence or argument to the contrary 

(NASEM Recommendation 4-13).” 

DOE’s other main justification for the standards has traditionally been that energy consumption 

results in potentially harmful emissions. Here, BCA is important for evaluating the significance of 

this classic externality (as required by E.O. 12866 (§1.b.1)). Thus, it is disappointing that the RFI 

explicitly forecloses quantifying the potential emission reductions of different standards, noting 

that its 2026 Process Rule proposed “no longer [to] consider environmental emissions as a factor 

in determining economic justification.” The RFI acknowledges that NASEM recommended 

monetizing all meaningful emission changes that are attributable to energy conservation standards, 

but states that “DOE is not specifically seeking information related to this NASEM 

recommendation.” 

Instead of ignoring this valid economic justification altogether, DOE should work to understand 

the significance of those externalities. Quantifying emission reductions, translating those 

reductions into health and welfare effects, and placing monetary values on them is undoubtedly a 

complex undertaking that is fraught with uncertainty. As I’ve noted elsewhere, agencies have 

tended to rely on assumptions that overestimate exposure risks, a bias that compounds when 

applied to multiple uncertainties, overstating the likely significance of the problem relative to 

others, and possibly leading policymakers to misallocate resources in ways that end up harming 

environmental quality, public health, and welfare (Dudley 2026, Dudley and Peacock 2017, 

Dudley and Gray 2012). The NASEM recommendations can help DOE improve its analysis 

regarding whether these externalities provide the economic justification for standards that EPCA 

and executive branch guidance require. I also offer some suggestions in the Estimating Benefits 

section below. 

2. Consider alternatives to meet the identified public need. 

DOE’s analysis should examine alternatives that target the identified failures of private markets. 

Since its main justification for setting standards is that consumers are forgoing private benefits 

because they are uninformed about the lifecycle costs of different appliances when purchasing 

them, it should begin by considering information provision options that directly address those 

asymmetries. If DOE has evidence that consumer decision-making errors (behavioral biases) 

support the need for regulation, OMB guidance directs it to focus on alternatives that address the 

identified bias while respecting the importance to consumers’ individual welfare of being able to 
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make decisions reflecting their own preferences and resources (OMB 2011c). Thus, in determining 

whether a revised standard is economically justified under EPCA, DOE’s analysis should invest 

much more in documenting an economic basis for attributing benefits to regulatory options that 

diminish individual choice and should consider alternatives that provide information or establish 

different defaults to improve information processing (OMB 2011b).  

Importantly, E.O. 12866 (§1.a) requires agencies to “consider the alternative of not regulating.” 

Numerous regulations already exist to addresses energy use and environmental emissions, so 

DOE’s presumption should be against additional regulation without clear evidence that existing 

regulations are not adequately addressing the identified market failures (Dudley et al 2017).  

3. Estimate the benefits and costs of alternatives. 

OMB states: 

After identifying a set of potential regulatory approaches, the agency should 

conduct a benefit-cost analysis that estimates the benefits and costs associated with 

each alternative approach. The benefits and costs should be quantified and 

monetized to the extent possible, and presented in both physical units (e.g., number 

of illnesses avoided) and monetary terms (OMB 2011b). 

To meet these objectives, DOE’s analysis should start from a realistic baseline, estimate the 

opportunity costs of actions, estimate potential benefits of alternatives, discount benefits and costs 

to the present, and understand the distributional of expected benefits and costs.  

Baseline 

Specification of a realistic baseline—or the state of the world without the proposed intervention—

is a critical first step in estimating the incremental benefits and costs of a regulatory proposal. The 

baseline should reflect the way the world would look absent the proposed action, considering the 

effect of other regulations, changes in energy prices, evolving consumer preferences, and other 

external factors (OMB 2003, p. 15). Due to the uncertainty in all these factors, DOE should use 

sensitivity analysis with alternative baselines to determine the degree to which baseline 

assumptions affect the overall conclusions of the analysis. 

Focus on opportunity costs 

Ideally, DOE should estimate the “opportunity cost” of the regulatory action (the lost value of the 

best alternative forgone). However, opportunity costs can be difficult to measure, so estimating 

changes in producer costs and consumer costs can provide proxies of producer and consumer 

surplus (though they are not additive, as producer costs are passed through to consumers, as well 

as employees, and business owners). Focusing exclusively on estimated changes in upfront 

appliance costs and subsequent energy savings, though, can miss important information. 
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Consumers purchase appliances as bundles of attributes—cleaning performance, capacity, speed, 

reliability, aesthetics, noise level, durability, etc.—not merely as energy-using devices. Standards 

that force consumers to accept less-preferred bundles of attributes may yield welfare losses that 

substantially exceed what is captured in DOE’s current lifecycle cost calculations.  

A 2000 survey found that less than 13% and 9% of consumers identified purchase price or 

operating costs, respectively, as the most important consideration when purchasing a new washing 

machine. More than 65% of those surveyed identified reliability as the most important factor 

(Mercatus 2000), yet DOE’s analysis does a poor job of anticipating reliability problems associated 

with its standards. Yet, DOE’s analysis is heavily focused on comparing upfront costs with 

operating costs. Fraas and Miller’s (2020) retrospective evaluation of clothes washer and 

refrigerator standards is illustrative here. They found that DOE’s ex ante analysis overstated actual 

cost savings because it did not anticipate design challenges that increased repair rates and 

significantly decreased the product life of clothes washers and refrigerators. Their case studies 

“illustrate the need to consider the potentially substantial costs of operation and repair in 

conducting retrospective analyses of DOE energy efficiency standards,” as well as more attention 

to these unintended consequences in setting initial standards. 

Standards that materially increase product prices will cause some consumers to: 

• Delay or forgo purchases 

• Purchase used or refurbished products 

• Switch to alternative product categories 

• Reduce complementary purchases 

Each of these responses represents a welfare loss; consumers would have been better off with the 

market exchange that the standards constrain. These deadweight losses should be systematically 

quantified and included in the BCA, not treated as second-order effects. 

Estimating benefits 

DOE’s estimated benefits generally fall into two categories: private savings to consumers and 

public health and environmental values from reduced emission externalities. As I’ve noted above 

and elsewhere (Mannix and Dudley 2015, Dudley 2012), DOE could improve its private benefits 

estimation by identifying and demonstrating a material failure of private markets rather than 

assuming consumer irrationality. Further, as discussed immediately below, DOE should align its 

analytical assumptions with actual consumer preferences by utilizing discount rates that reflect the 

higher rates consumers reveal when making real-world purchasing decisions. 

DOE has proposed not to consider the emission reduction benefits of the standards; however, 

ignoring externalities (whether positive or negative) undermines the integrity of the BCA 

framework and is inconsistent both with OMB guidance and its statutory mandate to issue 

standards that are economically justified. Instead, DOE should be transparent about the model 
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choices, assumptions, and inherent uncertainties underlying the risk assessments associated with 

emissions reductions (Dudley and Peacock 2017) and present decision makers with objective and 

realistic ranges of expected changes in exposures. With respect to valuation of those benefits, 

OMB guidance states “the set of people granted standing—i.e., those whose benefits and costs 

count in the RIA—should generally be U.S. citizens and residents, although RIAs may analyze 

and report separately effects on others” (OMB 2003; see also Fraas et al 2016).  

Discounted net present value 

DOE discounts expected benefits and costs over the product’s lifecycle to estimate the net present 

value benefits associated with higher up-front expenditures. However, it uses discount rates of 3 and 

7 percent, which can be misleading for understanding the impact of regulations that yield private 

savings, as most households face borrowing costs much higher than these default rates. When DOE 

uses artificially low discount rates to calculate the net benefits of a standard, it overstates the 

present value of future energy savings, particularly for low-income consumers. This effectively 

forces low-income households to make upfront capital investments that are economically irrational 

given their actual opportunity cost of capital and borrowing constraints.  Instead, DOE should 

endeavor to understand the actual rates consumers in different demographic categories face. DOE 

should not treat private discount rates as somehow “irrational” or signs of a market failure (Dudley 

et al 2017, Viscusi & Gayer 2016).  

Distribution of costs and benefits 

Relatedly, DOE’s National Impact Analysis misses important distributional implications of its 

standards. For many covered products, usage varies dramatically with family size, regional climate 

conditions, and other variables, so one-size-fits-all assumptions about the frequency and patterns 

of product use can mislead policy officials about the welfare effects of standards (see, for example, 

survey results in Mercatus 2000).  

Disaggregating the effects on lower-income households may be particularly important for 

regulations that increase the costs of household products (Chambers et al. 2019; Cecot 2023) or 

that disproportionately affect disadvantaged segments of society. DOE’s Consumer Subgroup 

Analysis tacks this on, but it should be more transparent and complete. The analysis should inform 

the Secretary of the proportion and attributes of the population that will face net costs at proposed 

standard levels. 

DOE’s analysis should devote fewer resources to some of its traditional 
methods.  

DOE’s current procedures are at the same time overly complex and over simplified. Its contractors 

physically dismantle commercially available products, and estimate the costs of each component, 

as well as production and machining processes, purchased parts, capital depreciation, and factory 

http://journals.cambridge.org/abstract_S2194588816000026
https://rdcu.be/ddJsw
https://www.yalejreg.com/nc/stimulating-distributional-analysis-by-caroline-cecot/
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overhead costs. Its Screening and Engineering Analyses then choose a set of quantitative trial 

standard levels (TSLs) and develop cost-efficiency relationships for each by estimating the 

manufacturer’s costs of achieving increased efficiency levels and determining the maximum 

technologically feasible efficiency level.  

DOE then uses these input analyses to estimate energy and water usage at different TSLs and, 

combined with a separate analysis of likely manufacturer markups, estimates life cycle costs. 

Along with estimates of shipment impacts, the results of these analyses feed into DOE’s National 

Impacts Analysis (of which the RIA is but one component), which eventually informs the 

Secretary’s decision. 

These elaborate procedures are not only time and resource intensive, but fraught with uncertainty, 

as noted below. The resulting estimates of consumer impacts and energy use are misleadingly 

precise and confident, and may bear little relation to actual experience once standards are set.  

They fall prey to the “Planner’s Paradox,” where centralized, government-planned solutions 

almost always appear superior to market mechanisms on paper (Mannix 2003). Because a 

regulator’s analytical model relies exclusively on the planner’s own assumptions, limited data, and 

inherent biases, it creates a clean, idealized simulation where state intervention flawlessly solves 

a problem. Formal policy models fail to capture dynamic human behavior, unpredictable market 

adaptations, and decentralized local knowledge, systematically overestimating the benefits of 

central planning while ignoring the self-correcting power of competitive markets.  

I recommend that, in determining whether new standards are economically justified, DOE put 

much less weight on complex modeling than it traditionally has. It should begin with the 

presumption that consumers are informed and acting in their own interest, and that the profit 

motive gives manufacturers incentives to serve potential buyers’ needs. Thus, its analysis should 

start by examining whether market participants (purchasers and suppliers of covered products) are 

undervaluing energy efficiency and clearly explaining why.  

While EPCA does expect DOE to consider savings in operating costs and energy use when setting 

standards, such detailed and impenetrable analysis is not necessary to determine whether new 

standards are “economically justified” under the statute. For comparison, the Department of 

Transportation does not dismantle vehicles and estimate the costs of their component parts to set 

new corporate average fuel economy standards. It does, however, conduct more regular 

retrospective review to evaluate the impacts of its CAFE standards on vehicle use, mileage, and 

emissions. 

To the extent that EPCA does require DOE to model energy and operating cost savings of potential 

new standards, it should follow the procedures recommended in the NASEM report and 

summarized in the next section. 
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DOE should focus resources on explicitly following the RIA framework, 
increasing transparency around the uncertainties, and understanding 
the real-world impacts of its standards. 

The RFI “requests comment on how best to present qualitative effects of its regulations until new 

processes are in place to provide a more robust quantitative analysis, consistent with the NASEM 

recommendations...” 

This section briefly reviews steps DOE can take to replace existing analytical procedures with 

those that can better inform policy makers and the public about the welfare impacts of different 

standards. Framing its analysis according to the steps in OMB’s Circular A-4 as summarized above 

will be a positive first step. Second, it should be more transparent about the uncertainties involved 

in its modeling by conducting sensitivity analysis on key assumptions and propagating that 

throughout the RIA to present ranges of outcomes for each standard under consideration. Third, it 

should refocus resources on evaluating actual performance and costs of existing standards before 

pursuing new ones. That retrospective analysis will reduce modeling uncertainties and provide 

valuable information for future ex ante analyses. 

Organize the analysis around the RIA framework 

As noted above, NASEM’s first recommendation is that “DOE should organize its analysis 

following the regulatory analysis framework laid out in OMB Circular A-4” (NASEM 

Recommendation 2.1). NASEM observed that DOE’s current “analysis focuses on life-cycle cost 

(LCC) and payback period (PBP),” which are “imprecise due to the uncertainty and variability of 

key inputs such as production costs, manufacturer and distributor markups, discount rates, 

electricity/fuel prices, equipment performance, and consumer behavior.” Its LCC and PBP 

analyses do not adequately reflect product attributes and behavioral responses and resulting 

consumer utility (NASEM chapter 4). 

As NASEM suggests, DOE should first identify “significant failures of private markets or 

irrational behavior by consumers in the no-standards case” (NASEM Recommendation 2-2). 

Specifically, DOE should “place greater emphasis on providing an argument for the plausibility 

and magnitude of any market failure related to the energy efficiency gap” for the product in 

question, and begin with “a presumption that the market actors behave rationally unless DOE can 

provide evidence or argument to the contrary,” especially for some commercial goods (NASEM 

Recommendation 4-13). 

DOE models consumers’ choices regarding which products to purchase as a trade-off between the 

up-front purchase and installation price of an appliance and the annual operating costs over the 

period the consumer uses it, but this greatly oversimplifies consumers’ decisions. Deviations of 

consumer behavior from that predicted by this simple model are more likely due to flaws in the 

model than to consumer irrationality. DOE should better understand the many factors consumers 
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value in purchasing appliances through more analysis of actual appliance performance and the full 

costs of operation. 

Relatedly, DOE should focus short-term (as well as long-term) resources on understanding how 

costs and benefits are distributed over the population. The NASEM committee recognized that 

“DOE’s statutory authority envisions setting one standard for the entire nation,” but suggested that 

“presenting results at more granular level [e.g., by climate zone, socio economic status, type of 

consumer, state], will be informative and likely improve regulatory outcomes (NASEM 2021, 

34).”  

Uncertainty 

OMB directs agencies to: 

clearly document all of the assumptions and methods used in the analysis, discuss 

the uncertainties associated with estimates, and publicly provide the supporting 

data and underlying analysis…, so that a qualified third party reading the analysis 

could understand and reproduce the analysis (OMB 2011b).  

DOE’s complex models require assumptions that are unverifiable (especially ex ante) and critical 

inputs and data that are highly uncertain or simply unavailable. Instead of devoting more resources 

toward those models and inputs, DOE should be more transparent about the uncertainty and 

variability of findings (NASEM Recommendation 4-2) and work to reduce them. Sophisticated 

models exist to characterize uncertainty and the NASEM report provides sound recommendations 

on that front. However, a simple first step would be for DOE to analyze how sensitive its results 

are to different assumptions and prioritize data collection efforts aimed at reducing key 

uncertainties (NASEM Recommendation 4-5).  

NASEM Recommendation 4-7 is constructive here:  

DOE should improve the accuracy of its estimates of all of the LCC calculation 

components by (1) taking full advantage of disaggregated data to account for 

geographical and temporal variability when available, (2) specifying probability 

distributions instead of one-point estimates and compounding or propagating the 

uncertainty they represent throughout the calculation, (3) better recording the data 

collected by RECS to avoid losing information provided by respondents, (4) better 

documenting the engineering analysis to obtain disaggregated probabilistic 

information necessary for the LCC, (5) prioritizing the collection of information for 

parameters likely to have a significant impact such as the lifetime of a product (i.e., 

durability), and (6) validating the assumptions made in previous analyzes with data 

collection through the engineering analyses, focus groups with manufacturers, 

retailers, consumers, and other means. 
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This should not require extensive new analysis, but greater disaggregation and transparency around 

the assumptions and inputs used. Such information would support public comments and 

policymaker decisions. NASEM recommends:  

In order to evaluate the economic costs and benefits of a standard, DOE should 

present the distribution of costs and benefits estimated in its models when (1) 

uncertain parameters are represented by probability distributions and (2) 

parameters that vary across geographic and other relevant dimensions are 

disaggregated. The uncertainty or variability the parameters represent should be 

compounded or propagated—properly accounting for any correlations—

throughout the calculation. (NASEM Recommendation 4-5). 

NASEM notes that “while a discrete choice model can significantly improve both the assessment 

of relative standards and the demand projections, the complexity of appliance markets means that 

projections of consumer behavior in response to standards necessarily will be uncertain.” Rigorous 

evaluation of standards requires transparent treatment of uncertainty, and ex post analysis of prior 

standards would help validate the usefulness of these tools. 

Generally speaking, NASEM recommends “a preference for simplicity where complexity may not 

improve accuracy.” 

Retrospective review 

Given the great uncertainties in its current modeling approach, DOE should “obtain better data for 

improving the economic analyses of appliance and equipment performance standards (NASEM 

Recommendation 4-16).” It should refocus resources toward conducting retrospective analysis to 

confirm assumptions and characterize errors and uncertainties. DOE needs empirical evidence, 

both related to current product use and after the imposition of a standard, to validate models, 

evaluate standards, and direct subsequent policies. NASEM encourages DOE to gather and make 

use of in situ performance data wherever possible (NASEM Recommendation 4-8). 

NASEM Recommendation 4-17 emphasizes that “ex post analyses can validate assumptions made 

in prior standards and evaluate the implications of prior forecasts’ inaccuracies and mistakes. DOE 

should use such ex post analyses routinely to improve forward-looking standards iteratively.” This 

is consistent with Executive Order 13563’s directive for agencies to conduct retrospective analyses 

of existing rules (Obama 2011) and with best practices in evidence-based policymaking 

(Newcomer et al 2017). Fraas and Miller (2020), mentioned above, provide a good example of 

constructive retrospective analysis of clothes washer and refrigerator standards. 

Retrospective analyses should examine: 

1. Energy savings realized vs. predicted: Did actual energy consumption decline as 

forecast? What explains any discrepancies? 
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2. Price effects: How did product prices evolve relative to predictions? What was the actual 

pass-through rate of compliance costs? 

3. Market structure: Did the standard lead to market consolidation, exit of manufacturers, or 

reduced product variety as predicted? 

4. Consumer behavior: Did consumers respond through repair rather than replacement, fuel 

switching, or other unintended channels? 

5. Product performance: Did standards lead to reduced performance in non-energy 

dimensions? How did consumers respond? 

6. Distributional effects: What were the actual impacts on vulnerable subgroups identified 

ex ante? 

Conclusions 

To ensure that the analytical framework DOE relies on to set appliance efficiency standards under 

EPCA truly enhances overall social welfare, DOE must shift its focus from insular, overly complex 

engineering models to a transparent, evidence-based regulatory impact analysis framework. The 

current practice of relying on speculative, ex ante simulations of manufacturing costs and 

consumer behavior leads to an idealized representation of regulatory outcomes that rarely aligns 

with real-world experience. 

To address these systemic analytical shortcomings and align its methodologies with longstanding 

regulatory guidelines and the NASEM committee recommendations, DOE should adopt the 

following actionable practices: 

1. Organize the Analytical Framework Around OMB Circular A-4: DOE should 

restructure its analytical process to place the RIA at the center of its decision-making, rather 

than treating it as an afterthought or appendix. The various technical, engineering, and 

screening analyses currently conducted by contractors should serve as supporting 

appendices to a primary RIA that transparently integrates estimates of net benefits, 

opportunity costs, and distributional impacts. 

2. Establish a Presumption of Consumer and Market Rationality:  DOE’s analysis 

should begin with the presumption that consumers and manufacturers act rationally in their 

own self-interest, particularly in commercial and industrial sectors. To justify a standard 

based on the “energy efficiency gap,” DOE should provide rigorous, empirical evidence of 

a material market failure, rather than simply assuming consumer irrationality when real-

world purchasing decisions deviate from simplified lifecycle cost models. 

3. Incorporate the Full Range of Consumer Welfare and Opportunity Costs:  Benefit-

cost analyses must systematically account for welfare losses that consumers experience 

when standards restrict product variety, alter valued non-energy attributes (such as 

reliability, performance, and durability), or increase upfront prices. Further, upfront price 

increases can lead to unintended consequences—such as consumers delaying replacement, 

purchasing used goods, or switching to less-efficient alternatives—which represent real 

deadweight losses that DOE should recognize. 
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4. Improve the Accuracy and Propagation of Uncertainty Analysis:  Rather than 

presenting precise estimates that convey a false sense of certainty, DOE should specify 

probability distributions for key uncertain parameters (such as product lifetimes and 

discount rates). These uncertainties should be compounded and propagated throughout the 

entire analysis to present policymakers with realistic ranges of potential outcomes. 

5. Commit to Systematic Retrospective (Ex Post) Reviews: To bridge the gap between 

ex ante predictions and actual outcomes, DOE should commit to conducting rigorous ex 

post evaluations of major standards five to ten years after implementation and before 

revising standards. These retrospective reviews should empirically measure actual energy 

savings, real-world price and quality effects, market structure changes, and consumer 

behavioral responses. DOE should share the findings from these reviews for public 

comment and use them to update and calibrate the modeling assumptions of future 

rulemakings. 

By refocusing its resources away from complex and speculative modeling and toward transparent, 

ex post evidence and established welfare economics, DOE can ensure that its standards are truly 

“economically justified” and serve the public interest. 
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