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evidence continues to mount that strict fuel econ-
omy standards are making cars and trucks more 

expensive than they would be otherwise. Up through 
2008, new vehicle prices—adjusted for quality and 
the composition of the fleet—had declined steadi-
ly for decades. Since then, however, prices have 
stopped falling and are growing at almost the same 
rate as general inflation.

Given that the average new vehicle costs $33,661,1 
the price of a typical vehicle is $7,698 higher than if 
the pre-recession relative price trend had continued.

The gap between what today’s cars would have 
cost at the pre-recession trend and actual prices con-
tinues to grow. A year earlier, the gap was $7,046; a 
year before that it was $6,059. Technological prog-
ress, which tends to make vehicles cheaper, is not 
keeping pace with regulation, which makes them 
more expensive.

EPA’s Misunderstanding of Price Indices
In defending costly new regulations of auto-

mobile fuel economy, the environmental Protec-
tion Agency (ePA) dismissed a Heritage Founda-
tion study2 which argued that the regulations were 
a cause of the major increase in new vehicle prices 
since 2009, as other scholars had predicted. Howev-

er, the ePA’s dismissal of the work was premised on a 
basic misunderstanding of price indices.

The ePA wrote:

These price trends are based on the vehicles 
that people are buying, not on a constant vehicle 
model; that is, if people are switching from less 
expensive to more expensive vehicles, then price 
trends would increase, even if the prices of indi-
vidual vehicles had stayed constant.3

Simply put, the ePA is wrong. The price index 
trends are based on constant vehicle models and 
consumers switching between vehicles do not drive 
price indices. The purpose of a price index is pre-
cisely to avoid confusing changes in purchases with 
changes in prices. contrary to the ePA’s assertion, if 
the prices of individual vehicles had stayed constant, 
the price indices would not have changed.

A price index gives the average of price changes 
of specific goods, not the average of the prices of all 
goods purchased.

To be sure, most price indices do adjust to take 
account of changing consumption patterns. but 
they do so by shifting the weights assigned to indi-
vidual price changes, not by comparing unlike 
goods.4

Imagine a market where 100 expensive masera-
tis and 100 cheap Fiats are sold in 2016. The price of 
maseratis rises 10 percent and the price of Fiats stays 
constant, causing the market to shift to 80 masera-
tis and 120 Fiats in 2017. A price index would show a 
price increase, due to the higher price of maseratis, 
even if the average price paid decreased due to the 
switch to Fiats.

This paper, in its entirety, can be found at 
http://report.heritage.org/ib4639
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That an agency tasked with evaluating the costs 
and benefits of environmental regulation is ill-
informed of this fundamental economic concept is 
both embarrassing and troubling.5

Prices Paid Versus Price Indices
measuring the average price paid for new vehi-

cles, unadjusted for quality and fleet composition, 
is straightforward enough. chart 1 shows the aver-
age price paid, adjusted only for economy-wide 

1. Kelley Blue Book put the average October 2016 new car sale at $34,663; National Income and Product Accounts data imply an average 
October 2016 price of $32,659. I average the two. Press release, “New-Car Transaction Prices Increase More Than 2 Percent Year-Over-Year 
in October 2016, According To Kelley Blue Book,” Kelly Blue Book, November 1, 2016, http://mediaroom.kbb.com/2016-11-01-New-Car-
Transaction-Prices-Increase-More-Than-2-Percent-Year-Over-Year-In-October-2016-According-To-Kelley-Blue-Book (accessed November 30, 
2016), and U.S. Department of Commerce, Bureau of Economic Analysis, National Income and Product Accounts, Table 7.2.5S, 2002 to 2016, 
http://www.bea.gov/iTable/index_nipa.cfm (accessed November 30, 2016).

2. Salim Furth and David Kreutzer, “Fuel Economy Standards Are a Costly Mistake,” March 4, 2016, Heritage Foundation Backgrounder No. 3096, 
http://www.heritage.org/research/reports/2016/03/fuel-economy-standards-are-a-costly-mistake. In a minor adjustment, the present paper 
uses monthly prices whereas the previous one used quarterly ones.

3. Environmental Protection Agency, “Proposed Determination on the Appropriateness of the Model Year 2022–2025 Light-Duty Vehicle 
Greenhouse Gas Emissions Standards under the Midterm Evaluation,” EPA-420-R-16-020, November 2016, p. A-72, 
https://www.epa.gov/sites/production/files/2016-11/documents/420r16020.pdf (accessed November 30, 2016).

4. The Consumer Price Index for new vehicles, which uses fixed weights, and the corresponding Personal Consumption Expenditure deflator, 
which uses chain weights, have virtually identical trends, indicating that weight changes are not a cause for concern in this case.

5. In the EPA’s defense, some of our references to the price indices were poorly phrased and initial confusion was justified. However, the EPA 
uses the same price index in Figure B.5 and is clearly aware of the provenance of the data in question.
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NOTE: Figures are in October 2016 dollars.
SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, National Income and Product Accounts, Table 7.2.5S, 
http://www.bea.gov/iTable/index_UD.cfm (accessed November 30, 2016).

Real Average Price Paid Per Vehicle, Not Adjusted for 
Fleet Composition or Vehicle Quality

CHART 1
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inflation. This previously unpresented data cor-
responds to what the ePA thought we used. The 
Great recession, when consumers were poorer and 
demand dropped, stands out: Prices fell suddenly in 
early 2008. The recovery was more gradual, but was 
punctuated by a price drop during July and August 
2009, when the “cash for clunkers” rebate program 
was in effect.

If the Heritage Foundation report had based its 
conclusions on the data in chart 1, the ePA could 
have justifiably set the conclusions aside, as those 
data cannot distinguish between price changes and 
fleet composition changes. These data also do not 
reflect the gradual improvement in vehicle quality.

To create the price indices Heritage did use, how-
ever, the bureau of Labor Statistics (bLS) measures 
the price change for each specific model of vehicle 
and compares the year-over-year change, explicitly 
making adjustments intended to take quality chang-
es into account.6 The bLS (in the case of the consum-
er Price Index) or bureau of economic Analysis (in 
the case of the Personal consumption expenditures 
deflator) then uses an inflation formula to average 
together the price changes for all vehicle models that 
it measures.

chart 2, unlike chart 1, isolates the effects of price 
changes and tells a story: relative vehicle prices fell 
steadily before the Great recession, and then broke 

6. U.S. Department of Labor, Bureau of Labor Statistics, “Guidelines for Quality Adjustment of New Vehicle Prices,” Revised May 2014, 
http://stats.bls.gov/cpi/cpiautoqaguide.pdf (accessed November 30, 2016).
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NOTES: The Relative Price of New Vehicles is the ratio of the PCE deflator for new vehicle prices to the overall PCE deflator, normalized to 100 
in 2009. The trend is defined from peak to peak over the last complete business cycle.
SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, National Income and Product Accounts, Table 2.4.4U, 
http://www.bea.gov/iTable/index_UD.cfm (accessed November 30, 2016).
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away from their previous trend. The gap between 
the 2001–2007 trend and current price levels has 
widened to 23 percent. Note how much less this price 
series reacts to the Great recession: It only takes 
changes in price into effect, not changes in demand.

Confirming Predictions
considered alone, a trend change in the price 

of vehicles would raise questions, but not provide 
answers. As those who read the earlier Heritage 
Foundation paper understand, however, the price 
trends are evidence confirming three earlier predic-
tions by academic researchers that the cost of the 
ePA’s fuel-economy standards would vastly exceed 
the savings on gas.

Heritage wrote about those three predictions at 
length:7

Kate Whitefoot, meredith Fowlie, and Steven 
Skerlos modeled the ways that car design could 
respond to the standards in effect for mY [model 
Year] 2014. They found that the tightening of the 
regulations since 2009 would cost consumers an 
additional $59 billion per year.8 Projected to mY 
2016 and adjusted for inflation, the annual esti-
mated cost to consumers is $82.5 billion.9

Thomas Klier and Joshua Linn compared auto-
makers’ reaction to higher fuel standards in the 
short run (when they can change only prices) 
and the medium run (when they can change both 
prices and vehicle design).10 They find that com-

panies and consumers are worse off on account of 
the regulations in both scenarios, but the medi-
um-run scenario is worse for consumers. They 
estimate that a 1 mpg tightening of the standard 
would cost consumers $7.81 billion annually.11 
Projecting the estimate to match a 9 mpg regula-
tory change and adjusting for inflation, the cost 
estimate grows to $61.2 billion per year.

mark Jacobsen also modeled the cAFe stan-
dards increase, distinguishing between different 
automakers and including the used car market in 
his model.12 He found that domestic automakers 
and consumers would bear almost all the costs of 
the regulations. consumers’ losses add up over 
time as the costs of the new regulations work 
their way through the used car market. After 
10 years’ adjustment, the burden of the regula-
tions will fall most heavily on households with 
incomes below $25,000.13 Jacobsen’s estimate 
of the total consumer cost of a 1 mpg increase 
in cAFe standards after 5 years is $20.87 bil-
lion per year,14 almost triple the comparable esti-
mate of Klier and Linn. For the 9 mpg regulatory 
change through mY 2016, adjustments bring the 
annual consumer cost to $186.1 billion.

In all three papers, the consumer costs are mea-
sured as “consumer surplus” or “equivalent vari-
ation.” These are important theoretical concepts 
that fail to translate directly into price changes.15 
Nonetheless, consumer surplus is strongly relat-

7. Furth and Kreutzer, “Fuel Economy Standards Are a Costly Mistake.”

8. Kate Whitefoot, Meredith Fowlie, and Steven Skerlos, “Product Design Responses to Industrial Policy: Evaluating Fuel Economy Standards 
Using an Engineering Model of Endogenous Product Design,” Table 10, Energy Institute at Haas Working Paper No. 214, February 2011, 
https://ei.haas.berkeley.edu/research/papers/WP214.pdf (accessed November 3, 2015).

9. This assumes that the consumer surplus cost is linear in gallons per mile. This is very likely an underestimate, since stricter regulations require 
more drastic and costly design changes. Dollar values are adjusted to June 2015 price levels using the personal consumption expenditure deflator.

10. Although new rules must be finalized 18 months before implementation, new vehicle design can take much longer. For instance, planning for 
the new Ford F-150, introduced in MY 2015, started in 2009. See Alex Taylor III, “Ford’s Epic Gamble: The Inside Story,” Fortune, July 24, 2014, 
http://fortune.com/2014/07/24/f-150-fords-epic-gamble/ (accessed November 16, 2015).

11. Thomas Klier and Joshua Linn, “New-vehicle Characteristics and the Cost of the Corporate Average Fuel Economy Standard,” The RAND 
Journal of Economics, Vol. 43, No. 1 (Spring 2012), pp. 186–213, http://www.jstor.org/stable/23209303 (accessed December 14, 2016).

12. Mark R. Jacobsen, “Evaluating U.S. Fuel Economy Standards in a Model with Producer and Household Heterogeneity,” American Economic 
Journal: Economic Policy, Vol. 5, No. 2 (May 2013), pp. 1489–1587.

13. Ibid., Table 8.

14. Ibid.

15. We contacted all the authors and requested their models’ predictions for vehicle prices. Although we received responses from authors of two 
of the papers, neither was able to provide price predictions.
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ed to prices, and it is difficult to imagine that the 
price change could be substantially less than the 
consumer surplus loss per unit sold.16 If demand 
is flexible, however, the price change could be 
quite a bit higher. All three papers take into 
account the value of fuel efficiency to consumers, 
which also tends to make consumer surplus loss 
per vehicle smaller than the average price change.

In the most modest of the estimates, the con-
sumer surplus loss per new vehicle sale is over 
$3,800.17

The contribution of that one Heritage Founda-
tion report to this literature was small, compar-
ing academic predictions to the actual price trends 
and finding that, allowing for some gas savings, the 
cost to consumers was in line with the academics’ 
predictions.

Costs of Regulation
The immediate disagreement between the ePA 

and its academic critics is the cost of installing fuel-
saving technology in new vehicles. If the academics 
are correct, then the ePA’s sanguine view that ever-
stricter regulation will save consumers money18 is 
likely to be wrong.

The ePA sadly seemed not to engage with those 
papers, despite having seen the Heritage report. 
Two of the three key papers on the net consumer 
cost of the new fuel economy standards are unmen-
tioned in the ePA’s Proposed Determination and 
Technical Support Document,19 although the ePA’s 
two documents run to 968 pages. The third academ-
ic paper (Jacobsen’s) is mentioned briefly and only 
for its treatment of the used-car market.20 In its lat-
est work, the ePA offers no response to independent 
estimates of the cost of technology.

Given the potentially very high cost of the fuel 
economy rules and the uneven quality of scholar-
ship in the Proposed Determination, the ePA should 
re-visit its review of the model Year 2022–2025 
fuel economy standards with a full treatment of 
the potential costs of the regulation. rather than 
unabashed partisans of regulation, as the present 
Proposed Determination clearly indicates, the ePA 
ought to be champions of American citizens, consid-
ering the costs and benefits of proposed regulations 
with equal rigor.

—Salim B. Furth, PhD, is Research Fellow in 
Macroeconomics in the Center for Data Analysis, of 
the Institute for Economic Freedom and Opportunity, 
at The Heritage Foundation.

16. Consider a market for an undifferentiated good. Assume that supply is perfectly elastic over the relevant quantity change and that the 
regulatory change is an additive cost. We know the aggregate loss in consumer surplus, but not the price or the shape of the demand curve. 
Initially, consider perfectly inelastic demand. In that case, the price change is exactly equal to the consumer surplus loss per unit of volume. If 
we allow demand to slope downward, the price change must be larger than the consumer surplus loss per unit volume. Obviously, this model 
does not describe the market for vehicles, where substitution between vehicle types is an important response to price changes and the supply 
side is better described by oligopolistic competition. Losses in consumer surplus at non-price margins would have to be very large, however, 
to make consumer surplus loss per unit significantly larger than the unit price change.

17. We used 16 million vehicles, following Klier and Linn’s 2007 base year. In 2015, new vehicle sales are slightly higher, about 17 million at 
seasonally adjusted rates through the first seven months.

18. The EPA includes taxes, insurance, and maintenance costs in their consumer benefit calculations in Tables C-65 through C-76. Environmental 
Protection Agency, “Proposed Determination.”

19. Environmental Protection Agency, “Proposed Determination on the Appropriateness of the Model Year 2022-2025 Light-Duty Vehicle 
Greenhouse Gas Emissions Standards under the Midterm Evaluation: Technical Support Document,” EPA-420-R-16-021, November 2016, 
https://www.epa.gov/sites/production/files/2016-11/documents/420r16021.pdf (accessed November 30, 2016).

20. Environmental Protection Agency, “Proposed Determination,” p. A-43.


