|sthe

U.S. System
Energy-Efficient?
A Comparison
With Europe

n arguing about the potential for improving U.S. transporta-

tion energy efficiency, it is tempting to point to Western Eu-

rope as a model. Although average Western European “per

capita’ income levels are similar to those in the United
States, the average citizen of a European OECD (Organization for
Economic Cooperation and Development) country uses far less
energy for travel than an average U.S. citizen. In 1990, citizens of
Great Britain, West Germany, France, and the Scandinavian
countries used about 30 to 40 percent as much and the average
Italian citizen about one-fourth as much energy as U.S. citizen s|]
This large disparity may not seem surprising given the similar (a-
though inverted) disparity in energy prices-in 1990, European
gasoline prices averaged about three times those in the United
States, and Italian prices four times as much—abut there may be
additional reasons for the energy use differential.

US. POTENTIAL TO MOVE TOWARD EUROPEAN
TRANSPORT ENERGY LEVELS

The large differences between European and U.S. per capita trans-
port ation energy use raise two obvious questions. First, do the dif-
ferences reflect primarily differences in efficiency; that is, are the
Europeans just doing a better job than Americans are of supplying
the same basic transportation services? In other words, should we
be trying to emulate the European model ? Second, to the extent

" Data obtained from L. Schipper and N. Kiang, International Energy Studies, Law-
rence Berkeley Laboratories, inadvance of publication in Oak Ridge National Laborato-
ry, Transportation Energy Daia Book, ed. 14 (Oak Ridge, TN: forthcoming).

| 77
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that energy use differences reflect differencesin
efficiency, would shifts in U.S. energy and trans-
portation policy toward European norms--e.g.,
high taxes on fuels and vehicles, and zoning re-
strictions designed to maintain high residential
densities—Ilead to significant reductionsin U.S.
energy consumption toward European levels?

These questions are sometimes answered in the
affirmative without any analysis to back them up.
For a number of reasons, the correct answer might
be“no” or “not entirely,” and these reasons must
be thoroughly explored before a definitive answer
is given. As an example, for the first question, the
differences in energy use could represent in part
differences between Europe and the United States
in geography and demography or in the quality
and quantity of transportation services each sup-
pliesto its residents. It is well known that levels of
energy consumption in less-developed countries
are well below those of the United States, but the
reasons have everything to do with the level of ser-
vices and nothing to do with efficiency (the effi-
ciency of systemsin less-developed countriesis
generally far less than that of the United States).
As for the second question, matching policies may
not yield matching results. The extensive trans-
portation infrastructure of the United States may
create a status quo that limits the shifts in energy
consumption achievable with feasible policies.
Also, some of the differences between the United
States and Europe may be caused less by policy
differences than by differences in history and cul-
ture, and so cannot be undone by policy. For ex-
ample, most European cities are substantially old-
er than U.S. cities, and built for foot and animal
traffic rather than for automobiles. Their greater
residential density and lower travel requirements
are due at least in part to this history. In fact, some
analysts claim that European transportation is
moving inexorably toward the U.S. model, de-
spite the great differences in policy.

This chapter addresses the questions raised
above, drawing on the work of several researchers
who have examined and compared U.S. and Euro-
pean energy use. In doing so, the differences be-
tween U.S. and European energy use today are ad-
dressed, and the trends examined; the latter
examination adds a critical dimension to the dis-
cussion.

The analysis is preliminary and exploratory,
not definitive. The very critical question of com-
parative mobility is not addressed. Even though
Europeans use far less energy for travel, do they
still enjoy mobility—measured not in miles or ki-
lometers per year but in the ability to access recre-
ational, social, cultural, and employment opportu-
nities—at levels similar to those enjoyed by
Americans? Although this question is at the core
of afair energy comparison, any quantitative anal-
ysis would be extremely subjective, and adequate
data are lacking. Nor can the relative roles of gov-
ernmental policies and other influences in shaping
transportation energy use be distinguished clearly,
because of the great complexity of the systems in-
volved and the lack of “controls’ in evaluating
the effects of changes in palicies.

In this brief examination, comparisons with
various countries are made, because the sources
consulted do not all use the same ones. However,
al comparisons include West Germany, the
United Kingdom, France, and Italy, which togeth-
er account for a mgjor share of European trans-
portation demand and energy consumption.’

PASSENGER TRANSPORT ENERGY IN
THE U.S. AND EUROPE TODAY

Table 3-1 presents some basic statistics compar-
ing passenger transportation energy use values
and indicators for five European countries and the
United States. As noted above, U.S. per capita
transportation energy consumption is far higher

IFor example,among | | European countries—Austria, Belgium, Denmark, Finland, France, West Germany, Italy, the Netherlands, Spain,

Sweden, and the United Kingdom—France, West Germany, Haly. and the United K ingdomaccounted for 78 percent of passenger veh icle travel
in 1985, about 636 billions chicle-miles outof atotal of 819 bil 1ion mi les. Source: J. Darmistadter and A. Jones, “*1%-(~spects for Reduced CO»

Emissions in Automotive Transport,” Resources for the Future, ENR90- 15, August 1990, table 6.



TABLE 3-1: United States-Europe Passenger Transportation Comparison, 1990

Autos Auto fuel economy (mpg)? Passenger  Energy use Car share Air share
(per Gas price miles (10° Btu (percent of (percent of
capita) (1990%) New? Fleet, on—road (per capita)  per capita) passenger-miles) passenger-miles)
United States 0.598 1.04 25.3 18.6 13,500 54 86 10.2
France 0.413 3.40 36.3 28.0 7,800 16 83 1.3d
italy 0.430 4.27 34.3 31.5¢ 7,400 14 80 0.9
Sweden 0.419 3.34 285 23.7 7,800 21 80 31
United Kingdom 0.352 2.55 32.0 25.0¢ 7,000 19 87 0.8
West Germany 0.499 2.72 300 235 6,900 21 84 08

alncludeslight trucks used for personal travel.

by.s. Environmental Protection Agency test values Of equivalent
C1988data

dincludes domestic flights only, so European values areartificialty low

SOURCE Lawrence Berkeley Laboratory

¢ Jaidey)
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than that in European countries-n average,
about three times higher. As demonstrated by the
table, differences in per capita travel account for
the major share of the overal energy differences:
Europeans travel a bit more than half as much (in
distance) as Americans do each year, and this dif-
ference accounts for about one-haf of the per cap-
ita difference in energy use. The remainder of the
energy differenceis accounted for by differences
in the relative share of different modes of trans-
portation, load factor, and vehicle efficiency.
Americans travel somewhat more in private autos,
and far more in energy-intensive airplanes, than
do Europeans, who make far greater use of buses
and trains. Mass transit has about a 15 percent
modal share—measured as a percentage of pas-
senger-miles-in Europe versus about 3 percent
in the United States.’ European automobile fleets
are more efficient than the U.S. fleet, partly be-
cause Americans purchase large numbers of light
trucks for persona travel, and partly because
American automobiles are larger than their Euro-
pean counterparts.4 These differences do yield im-
portant differences in the energy efficiency of U.S.
and European travel—Americans use about 4,000
Btu/passenger-mile versus about 2,100 Btu/pas-
senger-mile in France, 1,900 in Italy, 2,700 in
Sweden and the United Kingdom, and 3,000 in
West Germany.

One interesting and perhaps surprising conclu-
sion that can be drawn from table 3-1 is that de-
spite the huge disparities in total energy use, Euro-

pean travel is nearly as automobile-dominated as
U.S. travel—in both regions, the great mgjority of
passenger travel is by automobile. However, sta-
tistics for total travel mask somewhat the automo-
bile's utter dominance in the United States for
trips of afew hundred miles or less, where its share
isin the middle 90s compared with the European
auto share of about 80 percent.

Also, the statistics in table 3-1, which are ex-
clusively in terms of total travel distance, mask
the role of bicycling and walking in European
travel. In urban settings, where the European ci-
ties’ high densities place work, services, and rec-
reational activities within close reach of residen-
tial areas, and where careful attention has been
paid to nurturing these modes, bicycling and
walking play an important role in total tripmak-
ing. Table 3-2 presents somewhat dated but still
revealing estimates of modal split for the United
States, Canada, and Western Europe, with shares
measured as a percentage of total trips.”Whereas
bicycling and walking accounted for only 11.4
percent of U.S. urban trips in 1978, these modes
typically accounted for 30 to 50 percent of urban
trips in Western Europe around the same time.
Presumably, many of these trips, if they were be-
ing made in U.S. cities, would be longer in dis-
tance and would be made by auto.

Further insight can be gained by focusing spe-
cificaly on auto owners in the United States and
Europe. U.S. and European auto owners are far

3. Schipper and S. Meyers, with R. Howarth and R. Steiner, Energy Efficiency and Human Activity: Past Trends, Future Prospects (Cam-

bridge, United Kingdom: Cambridge University Press, 1992).

4With the gh,balmarkclin automobiles, there are few technological differences in automobiles in Europe and the United States; efficiency

differences are due primarily to differences in average size and power, with emissions, safety equipment, and luxury features(power accesso-

ries, four-wheel drive) playing a role as well. One exception is the important role of diesel engines in Europe.

5J.Pucher,” Urban Travel Behavior as the outcome of Public Policy: The Example of Modal-Split in Western Europe and North America, *

Journal of the American PlanningAssociation, autumn 1988, table 1. Data on total travel are difficult to obtain and are viewed with suspicion by

some analysts (Lee Schipper,Lawrence Berkeley Laboratory, personal communication).
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TABLE 3-2: Modal Share of Urban Passenger Transportation (percentage of total trips)

Mode
Public Motorcycle

Country Year Auto transport Bicycle Walking + moped Others_
United States 1978 82.3 3.4 T 10.7 0.5 2.4
Austria 1983 385 128 85 312 37 53
Canada 1980 740 150 < 110 >
Denmark 1981 420 140 200 210 30
France 1978 470 110 50 300 60 10
Great Britain 1978 450 190 40 290 20 10
Italy 1981 306 260 434 .
Netherlands 1984 452 48 294 184 13 10
Sweden 1978 360 110 100 390 20 20
Switzerland 1980 382 198 98 290 13 19
West Germany 1978 476 114 96 303 09 11

SOURCE J Pucher Urban Travel Behavior as the Outcome of Public Policy The Example of Modal -Splitin Western Europe and North Ameri-

ca American Planning Association Journal autumn 1988

closer to each other than are U.S. and European
citizens in general: European auto owners travel
by auto 60 to 80 percent as much as Americans,’
versus about 48 percent for all citizens.’

If the reasons for the substantial disparities be-
tween travel volumes and energy use in the United
States and in Europe were fully understood, one
could better identify policy prescriptions that
might move U.S. transportation toward the Euro-
pean model. Unfortunately, there are too many in-
terrelated variables to construct a precise model
relating transportation outcomes to country
conditions, and logic and qualitative examination
of the data must suffice. For example, it seems
clear that the disparity in gasoline prices must be a
magjor factor in the different driving propensities
of U.S. and European auto owners, but it is equal-
ly clear that other factors play an important role as
well. Among these are differences in the physical

system, for example, the amounts of parking

space and roadway and the speeds possible on

these roads. The United States has two to four
times as much road per capita as Europe;® 80 per-
cent more parking spaces per 1,000 workers than

Europe:® and traffic speeds in major urban areas

that average about 27 mph versus only about 19

mph for major European cities.” Thus, for urban

driving, European drivers can go only 70 percent
as far as American drivers in the same amount of
time.

The reasons the United States has a more auto-
mobile-oriented physical system are complex. In
part, this is due to the following:

.specific U.S. policy decisions to set up a dedi-
cated gasoline sales tax for road construction
(whereas the higher European taxes are ear-
marked largely for the general treasury) and to
construct the Interstate Highway System;

& L. Schipper et al.. “Fuel Prices, Automobile Fuel Economy. and Fuel Use for Land Travel: Preliminary Findings From an International

Comparison,” Transportation Policy, forthcoming.

7 This is assuming all European citizens travel 50 percent as much as Americans. using an 83 percent auto share versus the U.S. 86 percent

share.

8 Pucher, op. cit.. footnote 5, table 5, 1982 data.

9 P.G. Newman and J.R. Kenworthy, Ciries and Automobile Dependence: A Sourcebook (Aldershot, England: Gower Publishing Co., 1989).

19 1bid.
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n aU.S. tax code that encourages single-family
home ownership and suburban spraw! through
mortgage interest deductions,” and that de-
fines the provision of free employee parking as
a deductible business expense (more than 80
percent of U.S. work parking is free, a major
subsidy of automobile use?);

= aU.S. approach to zoning that often favors low-
density development; and

- afailure to subsidize mass transit during the
1950s and 1960s, when U.S. transit ridership
fell to less than half its pre-World War |1 lev-
el.”

As Pucher has pointed out, even the huge subsi-
dies of the 1970s failed to substantially boost
mass transit ridership, at least in part because most
of the capital subsidies went toward building a
few new and very expensive rapid rail systems
that did little to boost nationwide transit growth. *

Another reason is the U.S. decision to keep
taxes on gasoline very low in comparison with Eu-
ropean levels. The availability of inexpensive fuel
has promoted a rapid increase in auto use that has
continualy pushed expansion of the highway sys-
tem, while providing little incentive to use mass
transit and thus little incentive to expand transit
services.

The auto orientation of most American cities
also has quite a bit to do with simple timing:

Many American cities evolved in a twentieth-
century, postautomotive period where a combina-
tion of abundant land, a new transport mode, and
cheap fuels all pointed to unique patterns of living

and transport. By contrast, the concentrated ur-
ban configuration of many European cities was
firmly locked into place many years-—-if not centu-
ries--earlier It seems no accident that those
American cities---namely the older ones along the
Eastern seaboard, like Boston, New York, and
Philadelphia-which most closely resemble Eu-
ropean cities are also the ones in which public
transportation survives as an enduring tradi-
tion.”

The importance of timing in determining urban
form ought not to be taken as absolute, however.
As Pucher points out, many American cities were
densely developed and massively dependent on
mass transit during the early part of this century,
and then underwent a loss in density and a shift to
auto orientation and suburbanization that acceler-
ated after 1945.” Further, some European cities
(Rotterdam, Nuremburg, Frankfurt) were exten-
sively rebuilt after World War 11, and others have
large sections that were incorporated into their ur-
ban areas and built up during the automobile era.

Two prominent differences between the U.S.
and Europe that might affect travel are the marked
differencesin residential density characteristic of
U.S. and European cities and the very large U.S.
land mass. Intuitively, alarge land mass may be
thought to signal a likelihood of high travel rates;
actually, however, the data for countries of differ-
ent size seem not to bear this out. " On the other
hand, high densities do appear to depress travel
rates, probably because they allow potential des-
tinations-cultural, recreational, employment,

I1],is important to note here that the form of encouragement is less an actual favoring of single-family homes over other forms than the

general lessening of costs for all housing, which then allows personal preferences for single-family housing to more easily outweigh cost con-

siderations in housing decisions.
12 Pucher, op. cit footnote 5.
13 Ibid.
14 1bid.

15 J. Darmstadter et al Resources for [he Future, How Industrial Societies Use Energy: A Comparative Analysis (Baltimore, MD: Johns

Hopkins University Press, 1977).
16 Pucher, op. cit,, footnote 5,

17 Darmstadter et a]., op. Cit., footnote15.
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and so forth-to be within easy reach. “Also, as
discussed in chapter 5, high residential densities
are more easily served by public transportation,
and the characteristically low U.S. urban densities
(generally less than 8 per acre, compared to about
20 per acre in Europe”®) make dependence on the
auto virtually certain.

Another factor that may influence automabile
use is the relative ease with which driving-age
adults can gain access to a vehicle. The United
States makes it far easier, in both a financial and an
administrative sense, to gain such access. State
governments levy only an average 5 percent tax on
new autos (in 1982), versus from 14 percent (Ger-
many) to 186 percent (Denmark) in Europe, and
U.S. requirements for obtaining driver’s licenses
are minima compared with the stringent (and ex-
pensive in terms of training) requirements
throughout Europe .20

Differences in demographic characteristics be-
tween the United States and Europe are also im-
portant to differences in travel characteristics. As
discussed in chapter 2, characteristics such as age
distribution, number of women in the workforce,
and so forth are important determinants of U.S.
travel volumes. For example, high participation of
women in the workforce has driven up U.S. pas-
senger travel both by necessitating more work-
trips and by giving more women financial access
to automobiles. To the extent that women work-
force participation may be higher in the United
States than in Europe, this would contribute to the
disparity in per capitatravel distances. Although
this topic is not pursued further here, it deserves a
closer look.

18 |bid, Newman and Kenworthy, op. cit.. footnote 9.

19 |bid.

High residential densities of European cities promote walking,
bicycling, and transit use and reduce travel distances

Because of its continuing influx of immigrants,
the United States has a lower proportion of its
population over age 65 than do Western European
countries.” This difference may explain at least a
small part of the lower European annual person-
miles of travel, because the over-65 population
travels less than any other age group. For the
United States, males over 65 take about 2.2 trips
per day versus 3.5 for males ages 20 to 29 and 3.3
trips for males ages 30 to 39.”

Other factors that may contribute to Western
Europe' s lower tripmaking propensity are as fol-
lows:

.its greater degree of urbanization than the
United States (in 1985,92 percent of the United
Kingdom's population was urban, and most
other Western European countries had more

20pycher, op. cit., footnote 5. Since data on European rates of licensing have not been obtained, we cannot assert that the differences in

licensing procedures and costs actually reduce these rates.

21 u.s. Department of Transportation, National Transportation Strategic Planning Study (Washington, DC: March 1990), ch. 6.

22 A E.Pisarski. Travel Behavior Issuesin the 90's (Washington, DC': Federal Highway Administration, July 1992), fig. 27.

»ONID 1IVHOIN
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than 85 percent of their populations in urban
areas; in contrast, 74 percent of the U.S. popu-
lation lived in urban areas®);

- itstendency to have alarger share of tota coun-
try population in a single mgjor city;*and

- the tendency of its populations to be less mobile
in their decisions about where to live (many
long-distance personal trips in the United
States are made to visit distant family mem-
bers). The importance of these factors deserves
further examination.

As might be expected, the pattern of higher au-
tomobile orientation in the United States
compared with Europe is not absolute. One anom-
aly in the pattern is the widespread European prac-
tice of awarding company cars to employees.
About one-third of al new cars in West Germany
and Sweden, for example, are company cars, as
are more than half of the new cars in the United
Kingdom.*Also, commuting costs are tax de-
ductible in many European countries,”cutting
drastically the real costs of driving. The existence
in Europe of these market incentives in favor of
auto travel may be part of the reason some trans-
portation energy trends in Europe are beginning to
converge with those in the United States.

For intercity travel, U.S. travelers use airplanes
far more than Europeans do, and they use far less
rail. There are a number of reasons for this: delib-
erate European policies to limit the number of
flights and keep fares high; the more favorable
geographic distribution of major European cities
for rail travel (i.e., they tend to be a few hundred
miles apart—far enough to discourage many driv-
ers but short enough to alow high-speed rail to
compete with air in door-to-door travel time); and

23 u.s. Department of Transportation, op. cit., footnote 21.
24 Ibid.

European support for a network of efficient and
high-speed rail systems.

TRENDS IN U.S. AND EUROPEAN
PASSENGER TRANSPORT ENERGY

It is clear from the above discussion that, in many
respects, the current European passenger trans-
portation system is an attractive model for the
United States to emulate if reducing energy inten-
sity is a high-value goal. One potential counterar-
gument to this conclusion is that European mobil-
ity may be lower than that in the United States. If
it is, emulating the European model either will fail
to reduce energy use as much as expected, if cur-
rent levels of mobility are maintained, or will
create an unacceptable decline in the average U.S.
resident mobility and quality of life. This argu-
ment is not addressed here, except to note that it
is unwise to assume that the lower level of Euro-
pean travel necessarily translates into a similarly
lower level of European moviiy (i.e., access to
social, economic, recreational, and cultural op-
portunities). Another counterargument is that ex-
amining European transportation during one brief
interval misses an important dynamic: Europe is
rapidly becoming more like the United States in
its auto orientation,” despite its high gasoline
prices, dense cities, and superb transit, so that
emulating its example will result in few energy
savings. This thesis is examined here.

A comparison of changes in transportation en-
ergy use over time in the United States and West-
ern Europe yields results that, at first glance, ap-
pear to support the proposition that the U.S. and
European transportation systems are converging.
Despite a lower population growth rate than in the
United States, total European transport energy

25 . Schipper et al., “Fuel Prices, Automobile Fuel Economy, and Fuel Use for Land Travel: Preliminary Findings From an International

Comparison,” Transport Policy,vol. 1, No. 1, 1993.

26 |, Schipper and G. Ericksson, “TaxationPolicies Affecting Automobile” Characteristics and Use in Western Europe, Japan, and the

United States, ” forthcoming, proceedings of the Asilomar Workshop on Sustainable Transportation, University of California-Davis, 1993.

27 see, for example, C. Lave, " Cars and Demographics, “ Access, Universityof California at Berkeley, fall 1992.
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growth over the past few decades has been much
faster than U.S. growth: from 1973 to 1988, U.S.
transportation energy grew by 13 percent, while
Western Europe’s grew by 55 percent. 28 A good
portion of this differential, however, is due to the
rapid improvement of U.S. automobile fuel econ-
omy during this period. European cars, in con-
trast, improved technologically but not in terms of
fuel economy ”because they became larger and
more powerful. Also, Europe is starting from a
much lower base of transportation energy use, so
its higher growth rates are lessimpressive.
Because the primary reason for the U.S.-Euro-
pean differential transportation energy useisthe
difference in total travel per capita, rather than dif-
ferences in mode or efficiency, the critical values
for examining a potential U.S.-European conver-
gence in per capita transportation energy con-
sumption are changes in the travel per capita over
time. Of the major European nations, most show
growth rates of passenger travel per capita signifi-
cantly higher than those in the United States. For
example, for 1970 to 1987, passenger-miles per
capita (p-m/c) grew by 53 percent in France, 61
percent in Italy, 41 percent in Sweden, 49 percent
in the United Kingdom, and 40 percent in West
Germany-a weighted average of 47 percent—
versus 22 percent in the United States.” Even
with per capita annual travel distances so much
lower in Europe than in the United States, the dif-

28 Schipper and Meyers, op. cit., footnote 3.

ference in the European and U.S. rates of more
than two to oneis significant,

Focusing specifically on automobile travel re-
veals an even stronger gap in travel growth be-
tween the United States and Europe. From 1970 to
1987, per capita passenger travel by auto grew by
57 percent in France, 69 percent in Italy, 37 per-
cent in Sweden, 67 percent in the United King-
dom, and 50 percent in West Germany-an aver-
age of 59 percent—versus only 16 percent in the
United States.*What is happening here is that
while auto travel is growing considerably more
rapidly in Europe than in the United States (again,
this is made less surprising by Europe's much
lower starting level), U.S. air travel is growing so
rapidly (over 7 percent per year for 1982 to 1989)
that it is pulling up total U.S. passenger travel
growth rates closer to Western European levels.

Much of the rapid growth in auto travel in West-
ern Europe is due to high growth rates of vehicle
ownership. In the 13 Northern and Western Euro-
pean nations,” per capita auto ownership in-
creased 6.4 percent per year during the period
1965-75 and 3.2 percent per year during the
1975-87 period, whereas U.S. growth rates were
2.5 and 1.0 percent per year, respectively.”

Another trend that is important to the future
U.S.-European transportation energy differential
is the change in public transport (rail and bus, not
counting school buses) usage. Between 1965 and

298.C. Davis and M.D. Morris. Transportation Energy Data Book, cd. 12, ORNL-6710 (Oak Ridge, TN: Oak Ridge National Laboratory,

March 1992). table 1.7,

30| Schipperctal., “Energy Usein Passenger Transportin OECD Countries: Changes Between 1970 and 1987, ” Transportation. the In-

ternational Journal, April 1992.
M bid.

2 Austria, Belgium, Denmark, Finland, France, West German}, Ireland, Italy, Netherlands, Norway, Spain, Sweden, and the United King-

dom.

13y Darmstadter and , Jones, Resources for the Future, Prospects for Reduced CO; Emissions in Automotive Transport, ” ENR90- 15,

August 1990,
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1985, U.S. passenger use of public transport fell
from 4.7 to 1.2 percent of total passenger-miles,”
whereas the public transport share of a sample of
European nations fell from 26.6 to 17 percent.”In
terms of actual passenger-miles, U.S. public
transport ridership was fairly stable:

- Rail transit*ridership has fluctuated by about
20 percent over the past two decades, but was
virtually identical in both 1970 and 1989 at
12.3 and 12.5 hillion passenger-miles, respec-
tively.” It has been rising over the past few
years.

= Both transit and intercity bus ridership has been
stable, with a combined total passenger-miles
of 43.4 billion in 1970 and 44.8 billion in
1987.%

On the other hand, although it has decreased in
modal share, European mass transit increased its
ridership substantially during the same period.
According to Lave, *during the 1965-87 period,
bus and trolley travel in the European OECD na
tions increased by about 60 percent, and rail travel
increased by more than 20 percent (although auto-
mobile travel increased by more than 160 percent
in the same period, thus greatly increasing its
modal share).

Thus, European mass transit, which started
from a much higher per capita passenger base than
the United States, continues to increase its rider-
ship whereas U.S. mass transit has essentialy
stagnated (see chapter 2); the European lead in per
capita ridership is growing. Although European
transit may appear to be converging with the U.S.
situation from the perspective of modal share, it
appears extremely unlikely to “bottom out” at a

share similar to that in the United States. Even at
some theoretical “travel saturation” point, if itis
ever reached and if there is no changein relative
U.S.-European transportation policies, European
transit should still have substantially higher per
capita passenger-mile ridership than U.S. transit.
In addition, total per capitatravel should be sub-
stantially lower, because of the much higher den-
sity of European cities (see discussion on effects
of urban form in chapter 5) and the higher costs of
travel. Thus, the Office of Technology Assess-
ment concludes that future mass transit operations
in Europe will likely maintain a much higher mod-
al share than in the United States, although the gap
between the two will shrink somewhat.

For intercity travel, athough rail retains a much
higher modal share in Western Europe than in the
United States, air has gained at the expense of rail.
For example, in 1975, rail and air had equal shares
of Western Europe’ s intercity passenger market;
in 1986, rail share was half that of air.” Continu-
ing growth of air travel in Europe would bring in-
tercity energy efficiencies closer to those in the
United States. However, the new and expanding
high-speed rail network in Europe could change
the trend toward air.

U.S. AND EUROPEAN FREIGHT
TRANSPORT ENERGY USE

Freight transport is heavily influenced by the na-
ture of countries' economies (i.e., what they pro-
duce, and where they produce and consume it), as
well as their size and physical geography. Because
the United States and Western Europe are quite
dissimilar in size, geography, and production

341bid The estimated share of public transportation varies fromsource to source. Note, for example, that the estimated 1989 share of pus

and rail, not countingschool bus rides, is 2.2 percent in S.C.Davis and M.D. Morris, op.cit., footnote 29, table 2.12, versus the 1.2 percent cited

in Darmstadter.

351bid. The nations included are BelgbipJ!)_Dennlark, Finland, France, West Germany, Italy, Norway, and the United Kingdom.

36 Not including commuter and intercity rail.

37 Davis and Morris, op. cit., footnote 29, table 6.1 3.
3 bid., table 3.30.

39 Lave, op. Cit., footnote 7,

40 s, Department of Transportation, op. cit., footnote 21.
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characterigtics, their freight systems have many
differences over and above those that result from
different policy choices.

The United States has more than five times the
land area of six Western European nations (the for-
mer West German y, United Kingdom, France, Ita-
ly, Sweden, and Norway) and produces large
guantities (relative to total production) of bulk
commodities that must be shipped long distances,
both to internal markets and to coastal ports for ex-
port. As a result, the volume of freight hauling
(measured in ton-miles) in the United States, rela
tive to the size of jts economy, is three times that of
Western Europe. “Note, however, that this result
leaves out “foreign” shipments between individ-
ual European countries and thus ignores ship-
ments of longer lengths (and some that are quite
short) that would beincluded in U.S. data.

U.S. shipping of bulk commodities over long
distances allows heavy use of highly efficient
pipeline, rail, and ship modes, as opposed to Eu-
rope’ s heavy dependence on trucking. In 1989, rail
accounted for 32 percent of total U.S. shipping, or
40 percent of al nonpipelined shipping; ships for
26 percent of total, and 32 percent of nonpipelined
shipping; and trucks for only 23 percent of total,
and 28 percent of nonpipelined shipping.”Pipe-
line shipping itself accounted for 19 percent of the
total. In sharp contrast, in 1988, trucks accounted
for 63 percent of nonpipelined shipping in West-
ern Europe, rail only 18 percent, and ships 19 per-
cent.*And trucks domination of European
freight shipments is increasing over time, up from
54 percent in 1973, with rail absorbing the loss of
modal share This increase is due to acombing
tion of adoption in Europe (and the United States)
of Japanese-style “just-in-time” delivery of ma
terials and components for manufacturing, greater

41 Schipper and Meyers, op. cit., footnote 3.

42 Davis and Morris, op. cit., footnote 29, table 2.14.
43 Schipper and Meyers, op. cit., footnote 3.

+ 1bid.

production of high-value-added products that re-
quire fast and flexible delivery, and growth of the
European road network as auto usage grows.

The combination of the large differences in
modes and some differences in the energy intensi-
ty of each mode leaves the United States with a
(nonpipeline) freight energy intensity about 40
percent lower than Europe's”®---due primarily to
the relatively high intensity on a Btu per ton-mile
basis of truck shipment. Although European
trucking is less energy intensive than U.S. truck-
ing, by about 15 percent, trucking in general is
several times more energy intensive than other
freight modes. For example, in the United States,
not counting differences in types of cargo carried,
trucking is amost nine times more energy inten-
sive than shipping, and about eight times more in-
tensive than railroads.”

CONCLUSIONS

The United States uses three to four times the
transportation energy per capita used by Western
European nations, primarily because Europeans
travel less, choose more efficient modes, and
maintain higher efficiencies in each of the modes.
Several factors likely influence European travel
rates, which average half as much as U.S. travel
rates on a per capita basis.

- lower private vehicle ownership (influenced by
very high vehicle purchase prices because of
taxes, fewer roads, and other factors, but also
affected by the later start of Europe auto “ex-
plosion™);

- high fuel costs:

= much greater urban density and centralization;

= abetter mix of residential and housing develop-
ment than U.S. cities; and

45 Based on data in table 4.4 in Schipper and Meyers, op. cit., footnote 3.

4 Davis and Morris, op. cit., footnote 29, table 2.14.
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.demographic factors such as the percentage of
women in the workplace, age distribution, and
family mobility.

Europeans choose mass transit more consis-
tently than people in the United States both be-
cause European cities tend to have good systems
and because lack of parking, high fuel costs. high
residential density, and a road system that is some-
what sparse by U.S. standards make transit ook
more attractive. Finally, European automobiles
are more efficient than U.S. autos, primarily be-
cause they are smaller and have fewer luxury fea-
tures (e.g., air conditioning, power windows, au-
tomatic transmission).

Travel and energy trends in Europe show some
convergence with conditions in the United States,
and some analysts claim that Europeans will
eventually catch up to Americans in their travel
and energy use. They contend that automobile
dominanceis so powerful aforcethat it will tend
to overwhelm differences in fuel costs and other
factors between the United States and Europe.
Certainly, part of the U.S.-European difference in
auto travel reflects the fact that Europeans started
their period of rapid growth in auto ownership lat-
er than the United States. There are strong reasons
to believe, however, that European and U.S.
“equilibrium points '’-conditions when travel
and energy use remain stable over time—are not
identical, and that Europeans will continue to
travel less and use less energy than Americans, a-
though the difference between the two systems
certainly will narrow. One reason for this belief is
that arguments that Europe ssimply is at an earlier
stage than the United States in growth in auto
dominance ignore the differences in travel and en-
ergy that appear among alternative conditions of
urban development within the United States. As
long as European cities are more dense than U.S.
cities, and less “auto-oriented” (e.g., have fewer
miles of roadway per capita), they will continue to

have fewer trips made and a higher reliance on
public transportation. Another reason is that Euro-
pean growth in auto ownership and auto travel in
general is aless impressive refutation of the im-
portance of high travel costs in affecting energy
use than it appears. Namely, this is because some
of this growth is associated with European subsidy
of auto travel in the form of large-scale use of com-
pany cars and tax deductions for commuting, and
Europe starts with a much lower base so higher
growth rates translate into much lower absolute
values of growth. Part of the difference in travel
volumes and energy use is due to differences in
demographic factors; it is not clear to what extent
these factors might converge or diverge in the fu-
ture.

To a large extent, what this argument boils
down to is whether the differencesin U.S. and Eu-
ropean travel patterns are due more to differences
in policy or differences in history, geography, in-
come (both now and over the past few decades),
and demographics. If policy is the dominant deter-
minant, then shifting U.S. policy toward Euro-
pean-style high gasoline prices, land use controls,
etc., could move the United States toward Euro-
pean-style transportation patterns. However, an
important caveat is that much of our transporta-
tion and land use infrastructure is in place and ma-
ture, so that moving toward European norms will
be slow. If factors other than policy are moreim-
portant, massive policy shifts may be somewhat
futile, and European travel patterns may also
move gradualy in the U.S. direction. Questions
such as this can sometimes be resolved by statisti-
cal analysis, investigating which variables are
more significant determinants of the energy out-
comes under investigation. Pucher, for example,
claims that relative gasoline and transit price dif-
ferences among Nations-which are primarily de-
termined by policy—are better statistical determi-
nants of auto ownership and urban auto-transit
modal shares than are differences in income .47

47 yPucher .. Capitalism Socialism, and Urban Transportation: Policies and Travel Behavior in the East and West, * American Planning

Association Journal. summer 1990.
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However, Pucher readily admits that the combina-
tion of data problems, multicollinearity between
variables, and a limited sample size makes statisti-
cal analysis suspect in this case.” Further, his
analysis does not examine a host of other poten-
tially significant variables that deserve close ex-
amination. Nevertheless, he is convinced that the
data are strong enough to show that differences in
transportation prices are indeed a strong determi-
nant of travel behavior.

To sum up, it appears that if the United States
were to make a concerted effort to copy the Euro-
pean model but without some of its auto-subsidiz-
ing features, i t would stand a good chance of sub-

* Ibid.

stantially improving overall travel efficiency and
reducing travel volume from levels that would
otherwise be achieved. But the United States is
unlikely to match current European levels of ener-
gy use.

European freight transportation, unlike person-
al travel, is not more efficient than its U.S. coun-
terpart, although its volume in ton-miles in pro-
portion to total economic activity is much lower
than in the United States. The types of goods
transported and the physical conditions are suffi-
ciently different from those in the United States
that there seem to be few lessons easily extracted
from a comparison of the two systems.



