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Production and High Energy Price:
A Case of Japan and the United States
Manjulika Koshal and Rajindar Koshal, Ohio University

Since 1973, the world has faced many
episodes where crude oil prices sud-
denly increased. In most economies,

these fluctuations in energy prices also af-
fect the price of other goods and services,
and creates a disturbances in the produc-
tion of goods and services. Because energy
resources are vital to producing goods and
services, higher energy prices directly affect
the economy’s production potential.

This subject has come under close scru-
tiny since the energy crisis of the 1970s,
when economic research led to an im-
proved understanding of the potential ad-
verse economic consequences of rising real
energy costs, both in terms of long-run
equilibrium costs and short-run adjustment
of costs. Long-run equilibrium costs are as-
sociated with reducing reliance on energy
in favor of other factors of production, in-
cluding labor and capital, which become
relatively cheaper as energy costs rise. As
capital becomes relatively cheaper, new en-
ergy saving technologies are invented. This
eventually allows for production methods
that require less energy.

In Japan and the U.S., these events oc-
curred during both the first energy crises of
1973-74 and the second energy crises of 1979-
80. An increase in energy price results in price
increases in other areas of the economy that
could introduce cyclical behavior. This would
result in employment and output losses in
the short run. The measurement of losses in
actual GDP incorporates the transitional cost
to the aggregate economy as it adjusts to its
long-run path. As the increase in energy
prices plays out over time, resources may
be less than fully employed, resulting in the
economy moving in a cyclical fashion.

For a variety of structural, cultural,
and other reasons, Japan is one of the least
energy-intensive countries in the world.
The country’s heavy industry, formerly a
major energy consumer, was severely in-
jured by the oil shocks in the 1970s and

was thus forced to streamline industrial
production. Japan shifted away from en-
ergy-intensive industries and developed
extensive energy efficiency programs. Ja-
pan now consumes 5,100 Btu/$ (measured
in 1997 dollars), less than half the U.S. rate
of 11,600 Btu/$.

In the sections that follow, we provide
some specific facts about production and
consumption of energy in Japan as well as
the U.S.

Japan, 1970-95

For the Japanese economy, Figure 1 pro-
vides the pattern of per capita energy con-
sumption and energy use per unit of GDP
(in constant yens), for the period 1970-95.
A glance at this graph clearly indicates that
during this period there was a continuous
decline in the consumption of energy to
produce goods and services. A recent re-
versal of trends may be evident from 1994-
95. These facts confirm our earlier
assertion—as energy prices increase, the
production technology becomes more en-
ergy efficient as capital becomes relatively
less expensive.

However, the per capita energy con-
sumption suggests a different pattern. Since
1983, per capita energy consumption has
experienced a rather sharp upward trend.
This upward trend appears to be the result
of Japanese people using more energy for
leisure activities like larger and more pow-
erful motor vehicles.

Next, an examination of Figure 2 shows
the annual percentage change in energy per
capita use as well as per yen of GDP. It is
rather interesting to note that the percent
changes in the two series move remarkably
together except for the short period 1987-
91. The two series in this graph depict a simi-
lar pattern. However, the change in the per
capita use is always higher than the change
in energy use in the productive sector. The
overall energy consumption may be increas-
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ing faster than energy in production due to
the fact Japan has been one of the least en-
ergy intensive counties.

Figure 3 gives three indices (1970=100)-
total energy used, GDP in constant yen and
real price of energy. Once again, one ob-
serves that during the period 1970-86 the
use of energy was growing at a lower rate
than in the later period 1987-95 when the
energy use took a sharp upward trend; this
fact is also evident from the previous graphs.

Figure 4 shows the above three series
in term of the annual percentage changes.
We see that changes in GDP and energy
move together except when there are sharp
changes in energy price. It is also interest-
ing to observe a continuous decline in real
energy price during the period 1986-89. It
is obvious that this decline in real energy
resulted in a sharp upward trend in per
capita energy use.

United States, 1970-98

For the U.S., the energy consumption per
dollar of GDP in Figure 5 shows a sharp
downward trend over the period 1970-98.
This trend is quite similar to the Japanese

Figure 1: Energy consumption per capita and GDP yen in Japan.

energy consumption per yen of GDP. How-
ever, the trend in the per capita energy con-
sumption for the U.S. shows rather a
different story than for Japan. First, during
this period (28 years), the per capita use of
energy has increased only by 3.8 percent.
For Japan, we observed a substantial in-
crease of 45.0 percent. Remember that in
terms of GDP production and per capita
Japan’s energy consumption is only half
that of the U.S. However, if both countries
continue the present trend in per capita
energy usage, in the future there would be
some narrowing down of the energy effi-
ciency gap between Japan and the U.S. It is
important to note that energy used in inef-
ficient personal use does not produce extra
goods. For the U.S., it is also interesting to
note that both 1973-74 and 1979-80 energy
crises brought a sharp decline in energy
use. The second crisis had relatively a
greater decline. It is obvious that such a
reduction in the use of energy could be ac-
complished by improving technology that
uses less energy.

Figure 6 provides plots of annual per-
centage changes in the above two time se-

ries. This graph depicts a similar pattern as
we saw for Japan in Figure 2. An examina-
tion of this graph also would convince a
reader that percentage change in per capita
energy use follow almost the same pattern
as the percentage change in energy used
per dollar of GDP.

For the period 1970-98, Figure 7 de-
picts the trend in GDP, energy use and real
price of energy in the U.S. It is noteworthy
that except for the two energy crises, the
real price of energy has shown an overall
decline. During this period 1970-98, the real
price of energy decreased almost by 30
percent, the energy consumption increase
by about 37 percent but the GDP grew by
more than 137 percent.

Figure 8 plots yearly percentage
changes in the above three time-series: GDP,
energy and real price of energy. This graph
clearly suggests that a sharp rise in the price
of energy, in the short-run, follows with a
decline in energy use and GDP. Thus, one
may conclude that real energy price is nega-
tively related to energy consumption and
GDP. Furthermore, one may conclude that
the impact of energy prices is similar in both

Figure 2: Percent change in per capita and per yen energy con-
sumption.

Figure 3: Energy, GDP and real price of energy in Japan (1970 =
100).

Figure 4: Percent change in GDP, price, and consumption of energy
in Japan.
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the countries, although the degree of im-
pact varies.

Summary

To summarize our main finding, we pro-
vide, in Table 1 for the period of 25 years
(1970-95), the percentage change in vari-
ous series that we discussed above.

In Table 1, the percentage changes over
25 years suggest that in spite of the two
major energy crises that have occurred in
the economies of Japan and the U.S., both
countries have done well in the long run.
Japan is more efficient in overall use of en-
ergy, but, during the period under consid-
eration, the gap between Japan and the U.S.
has narrowed down. Thus the main im-
pacts of high price of energy on the
economy are:
1. In the short run, a high price reduces

the use of energy, which results in lower
gross domestic product. This slowing
down of the economy brings unemploy-
ment.

2. The price of capital and labor relative to
the price of energy becomes less.

3. In the long run, this encourages new
investment in technology that is more
energy efficient.

4.  In the long run, this brings growth and
increase in employment. ■

Figure 5: Energy consumption per capita and per GDP $ in the U.S.

Figure 6: Percent change in energy use per capita and GDP $ in the U.S.

Figure 7: GDP, energy use, and price in the U.S.

Figure 8: Dollar change in GDP, energy use, and price in the U.S.

Item Japan U.S.

Real price of energy 92.3 -19.2

Total energy use 75.6 31.3

Gross domestic product in constant prices 145.0 110.8

Energy per unit of GDP -28.4 -37.7

Energy use per capita 45.0 2.4

Table 1: Percent change over 25 years, 1970-95.


