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P r o c e s s i n g
Economic growth, 

fuel prices, and policy 
choices will determine 
the rate of growth of 
US gasoline and diesel 
markets during the next 
decade.

Diesel demand is sensitive mostly 
to economic growth. The diesel mar-
ket will therefore remain strong if the 

economy continues to do 
well.

Growth of 15-20% in 
motor fuel demand during 
the next decade could be 
slower than the recent past; 
but continued adjustments 
to past price increases and a 

somewhat lower economic growth rate 
could plausibly push future growth into 
that range. Biofuels and carbon policies 
would further constrain diesel demand 
growth, perhaps to the lower end of the 
estimate.

The gasoline market also will grow 
with the economy but is more sensi-
tive to price and is still adjusting to 
past price increases. Base case growth 
of 15-20% during the next 10 years is 
plausible.

Biofuels, corporate average fuel 
economy (CAFE) policies, and changes 
in the vehicle mix, however, could 
reduce gasoline demand by up to 1.2 
million b/d. Alternatively, constraints 

on carbon emissions and biofuels 
substitution could reduce overall motor 
fuels demand by as much as 1.3 mil-
lion b/d. In that case, gasoline demand 
would grow only about 200,000 b/d 
during the next 10 years and diesel 
would grow 400,000 b/d.

This is the context in which US 
refiners must make investment plans. 
Given reasonable assumptions about 
US economic growth during the next 
several years, the market for motor fuels 
appears poised to grow, albeit more 
slowly than in the recent past. Invest-
ment in new diesel and gasoline pro-
cessing capacity is needed and consum-
ers will benefit if additions to refining 
capacity keep pace with demand.

From a refiner perspective, however, 
policy uncertainties abound. Industry 
faces immediate prospects of anti-price 
gouging and punitive tax legislation.

Investors also cannot be certain how 
CAFE requirements will be implement-
ed nor the extent to which policy will 
compel use of biofuels beyond the 15 
billion gal expected from corn ethanol.

There also are supply risks facing 
ethanol output—changes in feedstock 
prices, weather, and distribution costs 
could curtail output in that market. In 
addition, cellulosic ethanol may not be 
available in large quantities in the next 
10 years, but mandated biofuels targets 
could be established on the belief that 
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P r o c e s s i n g
it will be.

These various uncertainties cloud 
prospects for investment in US motor 
fuel production capacity. The outcome 
could be a situation in which market 
forces imply a need for expansion of 
domestic refining capacity while policy 
discourages it.

This article, the first of two parts, 
will cover current and future de-
mand for gasoline and diesel, and the 
economic factors that will influence 
demand during the next decade. The 
concluding article in next week’s issue 
will discuss the government policy 
initiatives that will affect motor fuel 
demand in the next decade.

Background
During the past 15 years, motor 

fuel demand in the US has increased 
steadily. On average, gasoline demand 
has increased about 1.5%/year; on-road 
diesel demand has risen faster—up 
almost 4%/year.

Although this demand increase has 
largely been due to rising US prosperity, 
concerns have been expressed that the 
country is becoming too dependent on 
imported crude oil as well as imported 
refined products, notably gasoline. An 
additional concern is that the US may 
be producing too much carbon dioxide.

In his 2006 State of the Union ad-
dress, for example, Pres. Bush said that 
the US “is addicted to oil, which is of-
ten imported from unstable parts of the 
world.” He has since announced a goal 
of reducing annual US gasoline demand 
20% in 10 years, through a combina-
tion of increased use of biofuels and 
higher light vehicle fuel economy 
standards.

Additionally, although the US has not 
agreed to greenhouse gas limits under 
the Kyoto protocol, proposals prolifer-
ate in Congress to constrain US carbon 
emissions beginning in 2010, if not be-
fore. For example, Sen. Diane Feinstein 
(D-Calif.) has introduced a bill that 
would cap annual US greenhouse gases 
at 2006 levels beginning in 2010 and 
ratchet them downwards in subsequent 
years.

substantially in July 2007. Unscheduled 
shutdowns and ongoing required main-
tenance have caused short-run motor 
fuel prices to rise substantially.

In response, some in Congress and 
elsewhere have proposed anti “price 
gouging” legislation as well as special 
taxes on refiner profits. These policy 
responses also bear on the willingness 
of firms to make large and long-term 
capital investments in new US refining 
capacity.

Demand
Fig. 1 shows US gasoline demand 

during 1990-2006 and diesel demand 

What effects on motor fuel demand 
might these various programs have? The 
US population continues to increase, 
incomes are rising, and the US light 
vehicle fleet continues to expand. These 
forces inexorably push gasoline and 
diesel demand upwards.

On the other hand, fuel prices have 
been rising. Technological means are at 
hand to increase vehicle fuel economy. 
The biofuels industry is booming. These 
and other factors could constrain the 
rise in petroleum motor fuel demand if 
not reverse it.

Finally, refiner profits in the first half 
of 2007 were historically high but fell 

US POPULATION Fig. 2
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through 2005. Gasoline demand grew 
at 1.5%/year, rising to 9.2 million b/d 
from 7.2 million b/d. Diesel demand 
rose virtually without slowing at 3.9%/
year, increasing to 2.5 million b/d from 
1.4 million b/d.

The principal factors affecting 
demand for motor fuels are national in-
come—the combination of population 
and per-capita GDP—and price.

Fig. 2 shows the rising US popula-
tion during 1990-2007.

Between 1990 and 2005, population 
increased 19.2%, or 1.2%/year. The 
Census Bureau projects US population 
will be 309 million by 2010 and 336 

million by 2020. The projected rate of 
increase, less than 1%/year, is lower 
than what occurred during 1990-2007; 
it appears conservative.

Per-capita income also has been ris-
ing. In 1990, per-capita US income was 
$19,500; by 2005 it was $34,600, an 
increase of more than 77%. The GDP 
deflator increased 33% during the same 
period, implying real income rose 44%.

Increasing population and real in-
come lead to more vehicles, as has been 
the case in the US. Furthermore, the 
fleet composition has been changing, 
from mostly passenger cars to a com-

bination of cars, light trucks, and sport 
utility vehicles (SUVs).

Fig. 3 shows the US light vehicle fleet 
during 1990-2005.

Between 1990 and 2004 the number 
of automobiles changed very little, but 
the numbers of light trucks and SUVs 
changed a great deal. In 1990, light 
trucks and SUVs comprised about 1/3 
of all light vehicles sold in the US. But 
since 2000, these categories have com-
prised 50-55% of all new light vehicles 
sold. Their numbers have been rising 
both absolutely and as a proportion of 
the vehicle fleet.

Fig. 4 shows the real (inflation-ad-
justed) prices for gasoline and diesel 
during the same period. During 1990-
2002, real prices did not rise; but since 
then there has been an increase of about 
50% in both fuels. Real prices have 
risen even further in 2007.

These increases will have an effect on 
demand; in particular they will change 
the choices consumers make on the 
types of vehicles they decide to buy.

Gasoline forecast
A recent survey of gasoline demand 

studies performed since 1990 suggests 
that demand elasticity with respect to 
price in the US is -0.5 in the intermedi-
ate term and -0.75 in the long term. 
Elasticities of demand with respect to 
income in the intermediate and long 
term are 0.65 and 1.0.1

If long-term demand is mainly a 
function of these two variables, the 
predicted demand increase during 
1990 and 2005 would be 28%. Actual 
demand in that period increased just 
less than 27%, indicating that these 
parameter estimates and the assumption 
that price and income largely explain 
long-term gasoline demand are close to 
the mark.

The next 10 years is too short a 
period for the US light-vehicle fleet to 
turn over completely. The median age of 
US passenger cars is 9 years. On average, 
US cars last almost 17 years. It will take 
several additional years for a price in-
crease in any given year to substantially 
alter the vehicle stock.

US PRODUCT PRICES Fig. 4
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P r o c e s s i n g

With this as a consideration, Fig. 
5 reflects use of intermediate term 
elasticity to project demand growth 
using different price and GDP growth 
assumptions.

Growth in gasoline demand ranges 
from -7% to 42%; the former rep-
resents consistently slow economic 
growth and steadily rising real prices at 
3%/year and the latter represents rapid 
economic growth coupled with steadily 
declining prices. The true range is prob-
ably narrower.

Rapid economic growth coupled 
with steadily declining prices seems 
unlikely because the growth would 
probably push demand up and exert 
upwards pressure on prices. On the 
other hand, economic growth is likely 
to average more than 1.5%/year; i.e., 
we expect consumers will continue to 
see sustained real incomes consistent 
with recent history.

A medium case is moderate (2.5%/
year) economic growth with no change 
in real prices during the next decade. 
That would imply an 18% overall in-
crease in gasoline demand. This projec-
tion, however, is probably high for two 
reasons. Consumers still are adjusting to 
the real price increases of the past few 
years, and real prices have continued to 
rise so far in 2007.

Accounting for likely consumer 
adjustments to recent price increases in 

motor fuels, growth of 10-15% during 
the next decade given the midcase as-
sumptions is more likely.

We compared these projections with 
US Energy Information Administration 
projections of gasoline demand. In its 
2007 Annual Energy Outlook, the US 
Department of Energy projected declin-
ing real gasoline prices followed by 
increases. It also projected 2.9%/year 
economic growth, which is between 
our 2.5%/year and 3.5%/year growth 
cases.

Using our parameter estimates, these 
assumptions would yield projected 
growth of about 22% during the next 
10 years, although past price increases 
likely would reduce this to 15-20%. In 
its Annual Energy Outlook, however, 
DOE projects growth of only about 
1.2%/year or 13% for the decade. This 
is within the range of our midcase 
estimate.

Diesel forecast
Estimates of the effect of price and 

income on diesel demand exist for 
the entire OECD, not just the US.2 The 
estimates suggest a higher long-run 
income elasticity of demand than for 
gasoline, about 1.15, and a lower long-
run price elasticity, around -0.3. 

Using these parameter estimates to 
predict the growth in diesel demand 
between 1990 and 2005, we got 71%, 

not much different from actual growth 
of 78% during the period.

Fig. 6 shows the results using inter-
mediate-term elasticity.

In all of the cases, diesel demand 
rises, although the rise might not be as 
great as shown because diesel con-
sumers are still adjusting to past price 
increases. For the midcase assumptions, 
this might reduce growth to about 15-
20%. Nevertheless, the clear implication 
is that so long as US GDP continues to 
rise, the on-road diesel market is likely 
to remain strong.  ✦

References
1. Dahl, Carol, “Energy Demand 

Elasticity Survey: A Primer and Progress 
Report,” draft transcript, April 2007.

2. Dahl, Carol, “Oil and Oil Product 
Demand,” Encyclopedia of Hydro-
carbons, Instituto Della Enciclopedia 
Italiana Treccani: Rome, 2005.

The author
Michael E. Canes is a consult-
ing economist for the Energy 
Policy Research Foundation Inc. 
(EPRINC), Washington, DC, 
and also holds the post of senior 
research fellow at Logistics 
Management Institute, McLean, 
Va. (EPRINC, formerly 
PIRINC, was incorporated in 
1944 and moved from New York to Washington 
in early 2007.) He served for many years at API, 
where he was vice-president and chief economist 
until his retirement in 2000. While at API, he 
was responsible for the Institute’s economic and 
statistical research, and also conducted and pub-
lished analyses of economic sanctions and national 
energy security. Canes has been on the faculty 
of the Graduate School of Management of the 
University of Rochester, where he taught systems 
analysis to members of the Armed Services, and 
was a researcher on defense matters at the Center 
for Naval Analyses. He holds a BS in mathematics 
and an MBA from the University of Chicago, an 
MSc from the London School of Economics, and a 
PhD in economics from UCLA.

DIESEL FORECAST, 2017 Fig. 6

N
o

. z
07

09
24

O
G

Jc
h

t0
6

2 x 2

Source: EPRINC

0

0.5

1.0

1.5

2.5

2.0

3.0

3.5

4.0

2007 diesel
demand,

2.6 million b/d

Average diesel price growth, 2007-17, %/year
–3                       0                         3

D
ie

se
l d

em
an

d
, m

ill
io

n
 b

/d

GDP 1.5%
GDP 2.5%
GDP 3.5%


