December 4, 2006
Dan Sperling

Director, Institute of Transportation Studies

University of California, Davis
2027 Academic Surge Building 
Davis, CA 95616
 
Dear Dan —

This letter is long overdue. I’d been meaning to thank you for sending me your paper, “Short-Run Gasoline Demand Elasticity: Evidence of Structural Change in the U.S. Market for Gasoline,” co-authored with Jonathan Hughes and Christopher Knittel, back in August. The paper stimulated me to delve more deeply into the subject of gasoline demand. As often happens, my investigations have generated more questions than answers in my mind. I’m writing to share some observations with you and solicit your reaction.
I first want to say that I agree completely with the point you made in an e-mail in August: forcing the income elasticity to be one (or any other value), as I had been doing in my simple spreadsheet analysis to “back out” the price elasticity, is decidedly inferior to using multivariate regression analysis to simultaneously determine both variables. 
Second, I recognize the gravity of your finding that the short-term price-elasticity of gasoline demand in the U.S. is now (during March 2001 – March 2006) 7-8 times less than your analysis reveals it was in 1975-80 — just 0.04 vs. 0.30. 
Yet I’m not convinced by your paper’s primary explanation for this change — the rise in suburban sprawl and the resulting increase in the share of miles driven for which no viable alternative exists. 
From 1977 to 2001, the share of commuting and other personal travel trips done in a “personal vehicle” barely increased, from 83.7% of trips
 to 86.5%.
 As for your related hypothesis of an increase in multiple-income households, I note that growth in labor force participation has also been relatively modest, from around 63% in the earlier period to 68% in the later one.

To be sure, there may be better ways to measure these phenomena. Nor are they the only hypotheses mentioned in your paper; the narrowing fuel-efficiency (mpg) gap between old and new vehicles seems particularly promising. Still, I can’t see how all of these worthy explanations combined could account for the 8-fold drop in short-term price-elasticity that you and your colleagues report.
My puzzlement led me into an extensive literature review. You’ll be pleased to know that I found extremely instructive your paper with Nicholas Lutsey in Transportation Research Record No. 1941, “Energy Efficiency, Fuel Economy, and Policy Implications,” which you generously shared with Dr. Vince Taylor, who passed it on to me. In that paper, you found that technological innovation in US light-duty vehicles has been ongoing since the mid-1970s, but since the mid-1980s has been directed almost entirely at “private” amenities such as increased vehicle size, acceleration and comfort rather than at the public benefit of improved fuel economy. I came away from that paper with an enhanced appreciation of the importance of fuel-economy standards in channeling technical progress in automobiles into higher-mileage vehicles.
I’ve also read Ken Small’s and Kurt Van Dender’s new paper, “Fuel Efficiency and Motor Vehicle Travel: The Declining Rebound Effect,” forthcoming in Energy Journal in 2007. Of course you know Ken well, so I imagine you’re familiar with the paper. It’s based on data reported separately and then pooled for the 50 states for 1966-2001. (Ken and Kurt have told me that they subsequently updated the data set through 2004, and observed no major changes in the elasticity results.) I’m still digesting the methodology, but since the paper derives higher values for the price-elasticity of gasoline than you observed with Hughes and Knittel, I’m going to ask you to comment.
Small and Van Dender estimate the short-run price elasticity of gasoline as the sum of (i) the short-run elasticity of VMT with respect to the fuel cost of driving a mile and (ii) the short-run elasticity of fuel intensity with respect to the price of fuel. Estimated at the sample means of their parameters, the short-run VMT elasticity computes to 0.0452 and the short-run fuel intensity elasticity to 0.0440. The sum of these values, 0.0892, is their estimate of the overall short-run price elasticity of gasoline. (All price-elasticities here are negative. I’ve omitted minus signs for simplicity. These results are in Table 5 of their paper, from the model using 3-Stage Least Squares.)
These values do diminish for current parameter values, but not by much. At 1997-2001 values but with the price of fuel increased by 58% to reflect current conditions,

Small and Van Dender calculate a short-run VMT elasticity of 0.0311 and a short-run fuel intensity elasticity of 0.0447, for an overall short-run price elasticity of 0.0758.
 Both short-run price elasticities — the 0.0892 value calculated from the sample means and the 0.0758 value calculated for (adjusted) 1997-2001 conditions — are roughly twice the short-run price elasticity of 0.04 that you observed for March 2001 through March 2006.
Perhaps more importantly, Small and Van Dender report fairly robust long-run price elasticities. Their long-run values are 0.4268 for the sample means and 0.3715 for the 1997-2001 values. (The long-run VMT elasticity and fuel intensity elasticity that sum to these respective values are shown in Table 5.) While you didn’t estimate long-run elasticities in your paper with Hughes and Knittel, you seemed to suggest that the very low short-run values you observed would necessarily translate into low long-run elasticities. If that’s a fair interpretation, then the divergence between the two papers is even stronger than the two-to-one difference in short-run values I’ve just referred to.
My last comment concerns the quality of the data on which your (and my and probably everyone’s) dependent variable is based: U.S. gasoline consumption as indicated by DOE/EIA’s monthly compilation of Motor Gasoline Product Supplied at http://tonto.eia.doe.gov/merquery/mer_data.asp?table=T03.04. For one thing, the percentages of U.S. motor vehicle miles traveled at very high and very low speeds, both of which require more fuel per mile, appear to be increasing. We also know that some of the steep drop in air travel following 9/11 was “mode-shifted” into driving. In addition, non-highway uses of gasoline appear to have risen steadily in the past 4-5 years after a long period of random fluctuation.
I therefore want to ask if you think it might be advisable for us and other researchers to attempt to adjust for some of these phenomena, particularly in analyses of the post-2000 period.
That’s it for now. I’ve certainly put a lot on your plate. I hope that you and your colleagues can consider my questions and get back to me.
Dan, thanks for stimulating my thinking, and thanks in advance for your comments.

Best,
� US DOT, Summary of Travel Trends, 1995 Nationwide Personal Transportation Survey, � HYPERLINK "http://npts.ornl.gov/npts/1995/Doc/trends_report.pdf" ��http://npts.ornl.gov/npts/1995/Doc/trends_report.pdf�, Table 6, “Annual Average Person Trips per Houshold.” The table indicates an average of 2,808 trips per household (per year) in the 1977 survey year, of which 2,351, or 83.7%, were by private vehicle. Another 73 were by transit and 261 walking, evidently leaving 123 unspecified.


� US DOT, Highlights of the National Household Travel Survey, � HYPERLINK "http://www.bts.gov/publications/highlights_of_the_2001_national_household_travel_survey/pdf/entire.pdf" ��http://www.bts.gov/publications/highlights_of_the_2001_national_household_travel_survey/pdf/entire.pdf�, Figure 6, “Proportion of Trips by Mode.” The chart shows 48.9% of trips by personal vehicle (multiple occupant) and 37.6% by personal vehicle (single occupant), or 86.5% combined. While a decline in carpooling could be masking some increase in VMT, the impact is almost certainly slight. 


� A Bureau of Labor Statistics Web page reports labor participation rates of around 75% for men and 60% for women, as of 2000. � HYPERLINK "http://www.bls.gov/opub/working/page3b.htm" ��http://www.bls.gov/opub/working/page3b.htm� According to a graph at that page, participation rates in the late 1970s were around 78% for men and 48% for women. Averaging both genders, the earlier rate was around 63%, vs. 68% currently.


� By my calculations, the average U.S. retail gasoline price for the first 10 months of 2006 was 67% higher in real terms than the 1997-2001 average. The 58% add-on noted in the text is Small and Van Dender’s.


� Small and Van Dender do not explicitly report the fuel intensity elasticity for 1997-2001 values in their Table 5. I calculated it as the difference between the total price elasticity of 0.0758 and the VMT elasticity of 0.0311, both of which are shown in the table.
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