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SCIENCE

Intercountry Energy Comparison

Few energy comparisons have involved an analysis of factors leading to
differences among the major industrial countries. The usual procedure has
been to compare the ratios of total energy consumption to gross domestic
product (GDP) on a per capita basis. Such comparisons show that the
United States is topped only by Canada in its ratio of energy use to GDP,
and one is left with the impression that the United States might easily halve
its energy consumption while maintaining its current gross national product.
However, in some respects the United States is more efficient than other
countries. In the transportation of freight, the energy used per ton-mile is
less here than elsewhere.

To benefit from the experience and technology of other countries, it is
necessary to examine in detail the various factors involved in energy use. In
a recent book by Darmstadter ef al.* a comparative analysis is presented of
energy use by the United States, Canada, France, West Germany, Italy, the
Netherlands, Sweden, the United Kingdom, and Japan. The authors set
forth the complexity of making comparisons and the difficulties in measur-
ing efficiency and wastefulness in energy consumption. They focus on the
year 1972; however, modes of energy use change only slowly so that the
analysis is relevant.

The crude ratio of energy to GDP conceals differences in energy sources,
physical factors, and mix of productive activities. Canada and Sweden have
abundant hydroelectricity; others depend on imported oil. Still others em-
ploy oil and substantial amounts of coal. Physical factors play an important
role. The Netherlands, with a small area and a high population density, differs
from the United States or Canada in transportation needs. Some kinds of
productive activities are far more energy-intensive than others. Making steel
utilizes much more energy per dollar of output than does agriculture.

When the various factors are taken into account, the United States and
Canada stand out as relatively the most energy-consuming countries. An
examination of components of usage in the various sectors reveals that
transportation is the major factor in the difference between the United
States and Canada and the other countries. Residents of the United States,
for example, travel an average of twice as far each year as do residents of
other countries. We use less public transportation and our automobiles get
less mileage. Fuel economy for cars is in the process of being changed.
However, our comparatively low population density and long distances will
continue to influence energy consumption in transportation.

The United States uses relatively more energy in space heating and cool-
ing than do the other countries. In part this is due to the prevalence of single
dwellings and to inadequate insulation. Insulation deficiencies are being par-
tially overcome. But the heat losses inherent in single dwellings will remain
for a long time. Homeowners are not about to abandon a multitrillion-dollar
investment.

Industrial use of energy in the United States in 1972 was about 20 percent
greater per unit product than the average for the other countries. At that
time, the principal energy source was natural gas; the price was a tiny frac-
tion of its present value. With higher energy costs, industry has been
achieving greater energy efficiency. The gap between the United States and
other countries is probably narrowing.

Darmstadter et al. frequently cite the influence of price in determining
energy consumption. People of the United States enjoyed comparatively
cheap energy for many decades. The present transportation system, hous-
ing patterns, and industrial processes reflect that past. Adjustment to the
new realities will take a long time.—PHILIP H. ABELSON

*J. Darmstadter, J. Dunkerley, J. Alterman, How Industrial Societies Use Energy: A Compara-
tive Analysis [Johns Hopkins University Press (1977) for Resources for the Future, Inc., Wash-
ington, D.C.]



