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ABSTRACT
ENERGY ATTITUDES AND BEHAVIORS: A CULTURAL
COMPARISON OF JAPANESE AND AMERICAN FAMILIES
IN THE UNITED STATES
By

Rie Kohno

The objectives of this study were to find the cultural
and individual characteristics of written attitudes and
observed behaviors relative to energy consumption which
change or remain the same in both American and Japanese
families, and to develop and generate the theories.

Four case families (two Americans and two Japanese) who
were new at Michigan State University in 1982 were selected.
Survey method, ethnographic method, and grounded theory were
used.

The Japanese families showed their confusions and ex-
periments about the new system and new appliances of the
American homes, and they kept most of their cultural be-
haviors. For the American families, an indirect relation-
ship was established between energy attitudes and energy
behaviors.

Two generated theories, a theory of cultural adaptation

and a theory of energy attitudes and behaviors were proposed.
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CHAPTER I
INTRODUCTION

A civilization based on fossil fuel energy (particular-
ly oil and natural gas) has a questionable future. This is
so even now when there are decreasing prices of OPEC 0oil for
the first time in the group's 23-year history and therefore
an apparent oil glut (The New York Times, March 15, 1983;
Asahi News, March 15, 1983). Since it is generally recog-
nized that the fossil fuels are finite resources and will be
scarce and thus costly in the near future, nations worldwide
have begun seeking new ways to use energy, such as: conser-
vation, development of energy efficient equipment, houses
and automobiles; and research into new energy resources such
as nuclear, solar, geothermal, synthetic fuels, and seaplant
oil.

It is understood that the energy-related problems are
worldwide problems, every country in the world, therefore,
must take some responsibility through technology and other
activities to help resolve the problems. It is, however,
impossible for every country to carry out the same kind of
solutions, because each country has different characteris-
tics in the self-supportable energy resources, the economic

conditions, the politics, and technological development
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The researcher is a Japanese student who has studied in
the United States, during which time she has formed a
particular interest in comparing energy consumption and

conservation between Japan and the United States

Energy Consumption

The United States and Japan are the major capitalist
countries which consumed the first and second most energy
among OECD countries in 1979, U.S.A. 49.2 percent, Japan
9.7 percent (Yergin and Hillenbrand, 1982, p. T78).

However, the proportion of the household energy use
compared to two other usages - industry and transportation -
was far larger in the United States than it was in Japan as

shown in Figure 1.1.

0% 50% 100%

o &

Industry Transportation Household

FIGURE 1.1. Energy Consumption Structure: Comparison of
Japan and the United States, 1979.

Source: Energy Conservation Forum, How To Deal With Energy

Skillfully, Electric News Publishing Co., Tokyo,
1981, p. 169.%

*This book was written in Japanese so that it was
translated by the researcher. Other Japanese literature
used throughout this thesis was also translated by the
researcher.
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While the United States used almost the same amount of
energy in the household and the industry area, Japan used
more than twice as much energy in the industry area when
compared to the energy consumption in the household area.
Moreover, the proportion of energy used for transportation
in Japan was almost half of what it was in the United States
(Energy Conservation Forum, 1981).

The Energy Conservation Forum indicated the reason why
the percentage of the energy use in industry area was so
high in Japan. Houses are small in Japan and automobiles
are also extremely small in size. The reasons for the large
percentage of energy use in the transportation sector in the
United States has to do with the larger and heavier automo-
biles in general, and the fact that the population per car
is 1.5 persons in the United States compared to 3.4 persons
in Japan in 1979 (Energy Conservation Forum, p. 212). One
major reason why Americans use automobiles more than the
Japanese is the vast size of the country and the scattered
population (Energy Conservation Forum, p. 168).

The National Living Bureau of the Economic Planning
Agency of Japan indicated that energy consumption (except
gasoline) per household in the United States was 4.2 times
as much as in Japan when they compared 1979 data in Japan
and 1978 data for the United States. The same data also
identified the amount of energy in different usages such as
heating, hot water, cooking, electric appliances and
lighting, and air conditioning, as shown in Figure 1.2.

The largest difference was in heating and cooling.






——Air conditioning

(Mcal)
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FIGURE 1.2. Energy Consumption Per Household Per Year,
Japan(1979) Compared to the United States
(1978).
Source: The National Living Bureau of the Economic Planning
Agency, Encouraging Energy Conservation Living,

1981, p.T4.
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Heating and cooling energy in the United States was about
eight times as much as it was in Japan. The energy for hot
water in the United States was about twice as much, for
electric appliances and lighting it was about three times as
much, and for cooking it was 1.5 times as much as it was in
Japan. The National Living Bureau indicated that the big
difference in heating and cooling was because of the dif-
fusion of central heating and air-conditioning and the
larger floor area of houses in the United States.
Darmstadter et al., also pointed out similar differ-
ences for heating and cooling energy in Japan and the United
States (1979, p. 35-61). They indicated that the reason for
the difference is not only because of the differences in 1)
the characteristics and sizes of the houses, 2) the amount
and effectiveness of insulation, 3) the efficiency of heat-
ing system, and 4) differing fuels and their cost, but also
because of 5) cultural differences such as tradition, cus-
toms and values.
These five points are described further according to
other sources and the personal experience of the researcher.
1) Characteristics and sizes of the houses
Japanese houses are typically built of wood,
paper, and two-inch-thick straw mats called
"tatami" which are designed to minimize the
discomforts of the hot, wet summer; while American
houses are typically built of wood or masonry

materials, with wood or concrete floors which are
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often carpeted allowing for heat absorption and
reradiation,

Japan has smaller houses on the average and it
also has larger proportion of multi-family units
than in the United States (United Nations, 1979, p.
141, 268).

Amount and effectiveness of insulation

Japan has not used insulation so much because
the traditional houses were able to be adapted to
the weather and to the lifestyle. For example, the
building's orientation to the sun was often
considered, and the landscape often used coniferous
trees on the north side, planted to avoid winter
wind, deciduous trees were planted on the west side
to avoid strong summer sunshine, and finally, the
use of evaporization in summer by watering the
garden, supplied a comfortable environment for the
people. However, the houses in large cities in
Japan tend to be multi-built and multi-levels so
that insulation is used in order to decrease noise
and air pollution, as well as, save energy. It is
possible to add insulation between plastered four-
inch outside walls. Moreover, new thicker outside
walls can be built for new houses. However, it
is very difficult to insulate traditional one-inch
sliding doors and drafts can come through space

around the doors.
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On the other hand, houses are well-insulated
in the United States. Insulation has been
installed widely since the 1940s. Insulation is
installed in 86 percent of all houses (U.S.
Department of Energy, Feb. 1980, p. 17-18).
Types of heating system

Heating equipment differs in both countries.
In Japan, a cloth-covered table called "kotatsu"
which has a heater inside was the most popular
(55.4% of Japanese families have these), stoves
fueled by kerosene 0il were second most popular
(24.5%), and central heating was the least popular
(3.4%) (The National Living Bureau, 1981, p. 25).

In the United States, in 1975, central heating
(with warm air, steam, or hot water) was the most
popular (69% of American houses use these), room
heaters were the second most popular (11.6%), floor,
wall, or pipeless was the third most popular (9.0%)
and built-in electric was the least popular (6.5%)
(Oak Ridge National Laboratory, 1978, p. U44).
Differing household fuels and their cost

The most important fuels in both countries in
1979 were: kerosene and electricity in Japan, and
natural gas and electricity in the United States
(International Energy Agency, 1980, pp. 62-81).

When it comes to the cost of fuels, the United
States has lower prices for all fuels than Japan

(Darmstadter et al., 1977, p. 58). Japan's






dependence on imports is among the highest of the
industrial countries. In 1981, Japan relied on
imports for 85 percent of its energy needs (Yergin
and Hillenbrand, 1981, p. 138). On the other hand,
the United States imported only 17.2 percent in 1979
(U.S. Department of Energy, 1981, p. 8, 10).
Cultural differences

Japanese customs in their houses are also
different from American customs. For example,
Japanese take off their shoes before they go into
their houses, in comparison to Americans who walk
in their houses with their shoes on. This has
implication for energy use in cleaning.

Privacy is a really important matter for
Americans, so that every room is separated by use
of the room; however, the rooms in Japanese houses
are divided by sliding doors which can be removed
for a party and for infiltration in summer.

In Japanese homes, the "kotatsu" heaters work
very well, even though the heat loss between rooms
is large (i.e., because the "kotatsu" keeps heat
only inside of it). Also, Japanese people do not
have to warm so many rooms because one room can be
used for various activities. On the other hand,
American homes require more heat in order to warm
up many rooms, each of which is for a different

activity.
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Energy Conservation

Energy has been conserved since the first oil crisis in
1973 in Japan and the United States.

Table 1.1 indicates the index of energy consumption in
seven countries. This index indicates that if it took 100
barrels of oil equivalent to produce a given amount of GNP
in 1973, that same amount of GNP was produced in the United

States by 86 barrels and by 82 barrels of oil by Japan in

1980.
TABLE 1.1. Index of Energy Consumption (Ratio of 0il Equivalent to

Real GNP)

West

U.S.A. Japan France Germany Italy Britain (Canada
1973 100 100 100 100 100 100 100
1980 86 82 90 85 88 88 103
Source: Daniel Yergin and Martin Hillenbrand, Global Insecurity,

Houghton Mifflin Company, 1982, p. 10.
The country that has adjusted the most is Japan. The

reason is that Japanese companies have been willing and able
to invest heavily both directly in energy efficiency and in
new plants that embody greater efficiency. Yergin and Hil-
lenbrand concluded that increased energy efficiency was
necessary in Japan to maintain competitiveness in the world
market and to continue to succeed in exports (1981).

In the United States,

instead of consensus, there were

bitter battles over prices, the reality of the problem, the

role of the state, and the respective virtues of the market-

place and regulation; between producers and consumers; be-

tween producers and environmentalists; and among regions.
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However, a consensus did appear to emerge in the United
States after the second o0il shock in 1978 as the public
began to accept the reality of the energy problem.

However, there are some worrisome aspects to the
Japanese energy picture. Although energy efficiency in the
industrial sector has improved greatly, energy consumption
in the transport sector has changed little in the last few
years, and energy consumption per unit of income of the
household sector did not show a decline until the end of the
decade (Yergin and Hillenbrand, p. 144). That is because
of the advance in consumer oriented lifestyles with larger
home appliances, in spite of their improved efficiency and
consumers' efforts toward energy conservation (Energy
Conservation Forum, 1981, p. 20).

On the other hand, the total residential energy con-
sumption in the United States was 6.3 times as much as it
was in Japan in 1975 and 5.9 times as much as in 1979. This
indicates that the United States increased its energy use
less than Japan between 1975 and 1979 (International Energy
Agency, Organization for Economic Co-operation and Develop-
ment, 1980, p. 32-41).

Energy Consideration in New Houses and Lifestyles Affected
by Other Cultures

In architecture, both American and Japanese ideas and
designs have been influenced by each other, especially since
World War II.

American architects and designers such as Morse (1885),

Hyde (Jaques,1908), Greene Brothers (Strand, 1974; Makinson,
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1977), Wright (Heyer, 1966; Futagawa, 1980), Yamasaki
(Heyer, 1966), and Fernandez (1980) favored the simplicity
of Japanese architecture and the expansion of space related
to the traditional Japanese garden. With respect to color,
Americans prefer more vivid and brighter colors than
Japanese do.

Japanese architecture has changed drastically, becoming
more Western not only in design but also in materials, and
even the lifestyle has changed. Many international style
buildings and Western style houses have been built by new
architects such as Tange (Riani,1970), Kurokawa (1977), and
Maki (Marlin, 1980). Before World War II, almost all Japa-
nese people sat on the "tatami" mat when they had dinner,
studied, and relaxed. However, most Japanese use chairs
now. These new customs affected Japanese people physically
(Koike and Hamaguchi, 1956, p. 22). For example, people's
knees are not exposed as much they once were. There is also
less attention given to traditional customs and manners,
such as the proper way to slide doors, sit down and serve
Japanese tea.

Tange's idea was the Japanese should not persist in
their traditional ways and that housing should reflect new
ways of living. However, it must be remembered that deeply-
rooted traditions still affect the architecture of most
present day Japanese houses,

When we look at these architectural influences from the
view point of energy, energy efficiency needs to be taken

into consideration. In other words, a judgment needs to be
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made about whether or not designs from other cultures are
suitable to Japanese and American energy needs as well as

lifestyle and culture.

Research Problems

Energy conservation in households is very important in
the United States and Japan so that many investigations have
been done from various aspects.

Special attention was given to the impacts of tradi-
tional and cultural behaviors on the difference of household
energy consumption in Japan and the United States, because
it was declared to be important in the literature (Darm-
stadter, et al., 1977; Yergin and Hillenbrand, 1982; Nation-
al Living Bureau, 1981). Moreover, various studies have
been conducted to analyze household energy attitudes and
behaviors in both countries in their own ways.

However, no study was found that compared American and
Japanese traditional and cultural impacts on household
energy behaviors and attitudes.

Therefore, the research seeks to answer such critical
questions as: What kind of behaviors based on cultures
affect the energy consumption in households? Are there
certain behaviors which people from the same countries do in
common? And if there are such behaviors, what are they, and
why do they do them? Are the behaviors and the reasons for
the behaviors changeable or static over time given changing
aspects of energy resources, technologies, economic growth,

or politics generally? Are these behaviors changeable or
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static over time given the adaptation to a place, a culture,
or the weather?

There are three aspects in household energy: direct
energy, indirect energy, and human energy (See definition on
page 14). However, this study was focused on the relation-
ships only between "direct energy"™ and "cultural behaviors

and attitudes",

Research Objectives

Given the nature of the research problem, the following

research objectives were established:

1. To find empirically the cultural or traditional
characteristics of written attitudes and observed
behaviors relative to energy consumption which
change or remain the same in both American and
Japanese families.

2. To discover empirically the individual characteris-
tics of written attitudes and observed behaviors
relative to energy consumption.

3. To develop and generate theories relative to cul-
tural impacts on energy consumption in both Ameri-

can and Japanese families.

Definitions Relevant to the Study

For purposes of this study, the following definitions
were considered relevant:
Family -- a married couple with or without children who

lived in a dwelling unit.
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Tradition -- the handing down of statements, beliefs,
legends, and customs. (The Random House
Dictionary of the English Language, 1967).
Culture -- the acquired knowledge people use to interpret
experience and generate behavior (Spradley, 1980,
p. 6).

Adaptation -- a slow, usually unconscious modification of
individual and social activity in adjustment
to cultural surroundings. (The Random House
Dictionary of the English Language, 1967).

Direct Energy Use -- energy used in households: electri-

city, natural gas, water, and heat by
coal.

Indirect Energy Use -- energy involved in producing products

being used in households.

Human Energy -- energy from human's bodies.

British Thermal Unit (Btu) -- the amount of energy needed to

raise the temperature of one
pound of water by one Fahren-

heit degree.



CHAPTER II
REVIEW OF LITERATURE

This study is associated with energy behaviors and
attitudes, and cultural or individual differences between
Japanese and American families.

The review of literature is, therefore, organized to
reflect these four aspects. For clarity, studies pertaining
to these areas have been categorized and are presented in
the following sequence.

1. Energy Behaviors and Attitudes
a. The importance of the behavioral and attitudi-
nal aspect in the study of household energy
b. Studies in the United States
c. Studies in Japan
2. Cultural differences relative to energy behaviors and

attitudes between Japan and the United States

Studies Related to Energy Behaviors and Attitudes

The Importance of the Behavioral and Attitudinal Aspect in
the Study of Household Energy

While structural and technical variables influence a
household's energy consumption, studies concluded that
people's behaviors amounted to 50 percent of variance in the
household's energy consumption (Morrison, 1975; Keith, 1977;
Socolow, 1978). For instance, Socolow's experiments at Twin

15
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Rivers (1972-1977) found that a half of the energy consump-
tion variance in similar townhouses was due to the different
behaviors of the people in the dwelling units. The notice-
able point of this study was that they examined townhouses
which were identical in floor plan, position in the interior
of a townhouse row, builder, construction, materials and
climate; however, the energy consumption varied substan-
tially.

Similarly, in houses where occupants changed,
Sonderegger (1980) discovered that the energy consumption of
the new occupants was not able to be predicted from the
amount of energy used by the prior residents.

Similar studies of Japanese households were not found;
however, a recognition of the importance of energy behaviors
was discussed. For example, the National Living Bureau of
Japan 1indicated:

"Now, the needed method of household energy

conservation in this country is that everybody uses

energy efficiently voluntarily" (1981, p. 114).

Studies in the United States

Behavioral Research. One problem with behavioral research

was that it had been often quite difficult to monitor actual
behavior. Details of actual driving habits, purchase deci-
sions, or home related energy behaviors were difficult and
expensive to obtain; so that studies frequently relied on
either self-reported behavior measures or reported behavior
intentions. For example, Beck (1980) conducted 779 personal
interviews and found that homeowners were much more likely

to report behavior to conserve energy than non-owners. Home
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ownership accounted for 13 percent of the variance in con-
servation. Next, in significance were attitudes and percep-
tions, accounting for 10 percent. He implied that concen-
tration on attitudes and perceptions should be a high
priority of campaigns to increase conservation efforts.
Murphy et al. (1979), conducted mail surveys of 760 resi-
dents (289 were returned) in 1977. The only demographic
variables related to the attitudinal index were educational
and occupational level (positively) and social class (also
positively). No significant relationships were found be-
tween behaviors and the demographic variables. Implications
for policy makers are that appeals need to be made to dis-
tinct demographic groups; those already holding positive
attitudes have to be persuaded to increase the incidence of
their behaviors, while the others first have to be informed
so they become committed to conservation.

On the other hand, actual behaviors have often been
investigated by measuring actual energy consumption (such as
electricity and natural gas usually measured in British
Thermal Units per degree day). For instance, Becker et al.
(1980), measured actual electricity consumption of 549 homes
in the summers of 1975 and 1976 (pretest and posttest) to
investigate the impact of utilities providing customers with
an average payment plan (a fixed sum utility bill each month
with a final settlement at the end of the year), as opposed
to the conventional "pay as you go" billing procedure. It
appeared that the average payment plan had no effect on

reducing electrical consumption.



18

Moreover, experimental studies with treatment condi-
tions were crowned with success to explain some actual
behaviors. For example, Bittle et al. (1979), experimented
with 353 families which were assigned to one of four treat-
ment groups for eight weeks in the summer of 1977. The four
types of treatments were different kinds of feedbacks:

1. Number of kilowatt hours used during the previous

day;

2. Cumulative number of kilowatt hours used since

first of month;

3. Dollar cost of electricity used, the previous day;

4. Cumulative cost of electricity use, month-to-date.
For high consumers, cumulative kilowatt was the most effec-
tive feedback and daily kilowatt the least effective. It
was concluded that feedback would appear to be effective,
especially for high energy consumers. Moreover, cumulative
type feedback was more effective than was a daily non-
cumulative type of information.

Some studies obtained results measuring actual behav-
iors using ethnographic methods. Kempton and Montgomery
(1982), for instance, used ethnographic methods, so that
they could discover how laymen measured energy use, rather
than evaluating their correctness from the perspective of an
energy expert. They found that consumer methods were cogni-
tively efficient. However, consumers tended to make "sys-
tematic quantification errors which both misdirect their
planning of energy conservation actions and cause them to

underestimate the benefits of previous actions" (p. 1).
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Attitudinal Research. A number of studies provided insights

into consumers' attitudes toward various aspects of the
energy situation. The apparent hypothesis was that there
are some relationships between energy-related attitudes and
energy-related behaviors. Winett and Nietzel (1975), for
example, conducted experimental research which used two
groups in information and incentive conditions. It indi-
cated that monetary incentive helped families achieve a
greater amount of conservation than when no monetary incen-
tive was present.

However, there continues to be a serious question as to
whether attitude and self-reported energy related behaviors
exhibit a strong degree of association with actual energy
consumption. For instance, Geller, et al. (1978), provided
an attitudinal and behavioral evaluation of a series of
energy conservation workshops. Even though attitudes and/or
opinions of workshop participants were influenced signifi-
cantly by the workshop in planned and desired directions,
there were no substantial behavioral changes affected by the
workshop.

Gladhart et al. (1977), found that attitudes toward
energy were found to be related to consumption levels. The
study indicated four measures of attitudes which were re-
lated to residential energy consumption and policy accept-
ance by families. The study used questionnaires, interviews
and records of energy consumption. Life Style Flexibility
was positively related to income. Both Human Responsibility

and Ecosystem Awareness were negatively related to the rate



20
of energy consumption per room. People with higher levels
of awareness and concern did show evidence of less energy
intensive lifestyles. Public policy acceptance was strongly
related to Ecosystem Awareness and Human Responsibility and
to belief in the energy problem.

Studies examining attitudes concerning the individual's
role in conservation generally tried to discover if people
felt they had arole toplay in the conservation of energy
or, conversely, whether they felt their individual efforts
would have any effect on the nation's energy consumption
(Bartell, 1974; Doering et al., 1974; Marsden and Burby,
1981; Kempton, 1982; Feldman and Awad, 1982). For instance,
Marsden and Burby's research (1981), a telephone survey,
suggested that energy conservation strategies based on
changing consumers' attitudes and knowledge should be di-
rected toward those groups with the most to gain from saving
energy, such as: higher income households and the least
efficient homes. Kempton's research (1982) discovered there
was abig difference in what energy experts and the public
believed when they were asked: "What works in energy conser-
vation?". The three conservation measures which respondents
stated most frequently were turning off lights, setting back
thermostat, and adding insulation. Feldman and Awad (1982)
conducted telephone and personal interviews and contended
that intentions to conserve electricity might be promoted
more effectively by focusing promotions and appeals on the
efficacy of specific people's efforts than upon marginal

cost savings or social responsibility. Among the reasons
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for the relative ineffectiveness of appeals based on margin-
al cost savings are: 1. People's ignorance of the most
efficacious actions (e.g., many continue to believe turning
off lights is the most effective action available).
2. People's ignorance of alternative means of fulfilling
wants or needs (e.g., methods of household cooling without
total dependence upon air-conditioning). 3. Rate struc-
tures that fail to reward marginal decreases in electric
consumption.

Attitudes toward new technology included not only reac-
tions to nuclear power, but also people's belief in
science's ability to solve the crisis and their opinions
about the feasibility of solar and other energy sources
(Cartee, 1976; Pilgrim et al. 1981). Pilgrim et al. (1981),
for instance, described findings from a national survey of
homeowners on solar energy. The data made clear that most
homeowners were optimistic about the nation's future energy
situation, ranked solar energy as the most preferred energy
source and nuclear energy as the least, were not well in-
formed about solar energy and were favorable to the use of
solar energy in homes.

Attitudes concerning the environment and quality of
life delved into people's reactions to tradeoffs between
pollution, developing energy sources, and the perceived
effects on quality of living with less energy. For example,
Stout-Wiegand and Trent (1982) examined the differences
between men and women in their attitudes toward proposed

energy developments and opinions about environmental and
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quality of 1life issues. The telephone interviews of 485
people found that women tended to oppose the developments
significantly more often than do men. The main reason given
was that women viewed the energy developments in terms of
the environmental or quality of life consequences, while men
were more concerned with the economic effects of the devel-
opments. Knutson (1982) developed, tested and refined a
Lifestyle Expectation Index (LEI) to measure the relative
energy intensiveness of a household's expected living style,
five years hence. Households with high, medium, or low
energy lifestyle expectations were found to differ signifi-
cantly on present lifestyle characteristics. The findings
suggested that there is a predictive relationship between
present lifestyle and the relative energy requirements of a
household's anticipated mode of living in the near future.

Studies in Japan

Behavioral Research. In Japan, studies also discovered that

energy conservation behaviors were not put into practice
even though people perceived the necessity of energy conser-
vation like Americans. For example, the Prime Minister's
Office Cabinet of Public Relations conducted a study of
5,000 people in November, 1980. The results indicated that
eighty-one percent of the people said they were interested
in energy conservation (The National Living Bureau, 1981,
p. 114).

Japanese surveys also studied reported behaviors. For

instance, Mitsubishi Synthetic Institute found some current
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behaviors in energy conservation reported by Japanese house-
holds which were comparable with Kempton's research (1982)
in the United States. This study found that people did not
do conservation related to lowering their standard of liv-
ing, for instance, only a small percentage reported taking
baths fewer times (10.1%), using the car less (11.1%) watch-
ing TV less (16.2%), and keeping higher indoor temperatures
in summer (17.9%). The three conservation measures stated
more frequently were: turning off lights (64.1%), turning
off pilot light of instant water boiler (44.1%) and using
water less (47.9%) (The National Living Bureau, 1981, p.
57).

Japanese Energy Economics Institute found that an aver-
age household used burners for 80 minutes per day (670 Mcal
per year), clothes washer for 48 minutes per day, bath by
natural gas for 5.65 days per week (2,000 Mcal per year),
vacuum cleaner for 17 minutes per day, TV for 8.5 hours per
day, lighting 460 kWh per year, rice cooker 26.6 minutes per
day (222 Mcal per year), heating (mainly kerosene stoves and
"kotatsu") 2,300 Mcal per year (The National Living Bureau,
1981, pp. 61-68). It is important to notice that the tele-
vision was on while doing something else 46 percent of the
time according to NHK's "National Life Time Study" in 1975
(The National Living Bureau, 1981, p. 65). The amount of
time the television was on was longer than 6.2 hours per day
in the United States (Japan Energy Economics Institute,

1975).
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New Lifestyle Campaign Association conducted a "Life
Inspection" from the view of energy and resource conserva-
tion. It found that a large amount of energy was used in
such activities as using the television as a substitution
for the clock (48.5%) and opening the refrigerator more than
40 times a day (10%) (The National Living Bureau, 1981, p.
114).

In a public opinion poll conducted in February 1980,
the majority (56%) of the respondents said that they were
keeping the temperature in their home below 64 degrees
Fahrenheit; that was, what the government recommended.
Among those 56 percent, 30 percent said that they were
keeping the room temperature below 60 degrees (Yergin and
Hillenbrand, 1982, p. 180).

Some studies indicated guides for energy conservation.
For example, the National Living Bureau (1981) recommended
three ways of energy conservation which were: 1. rational
and efficient use of home equipment and appliances, 2.
adequate selection of home appliances, and 3. energy effi-
cient construction. They described appropriate, effective
energy conserving behaviors in detail (pp. 59-93). More-
over, the Japanese Ministry of Transportation and Industry
(1981) suggested various ways of conserving energy at home.
One such suggestion was that the same amount of brightness
could be achieved by changing a 60W incandescent light to a
15W fluorescent light. Another suggestion was eating vege-
tables in season and using recycled materials would reduce

indirect energy use in the home (pp. 54-57).
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Attitudinal Research. After the oil crisis, the traditional

Japanese values of frugality and savings regained their
position. According to a public opinion survey conducted
nationwide in July 1978, 85 percent of the respondents said
that they were trying to be frugal in daily 1life. The
breakdown of data showed a clear correlation with age: the
older the people, the more conscious they were of thrifti-
ness. This was especially true of people over fifty, who
had been brought up under prewar indoctrination, which em-
phasized frugality, and who had experienced the austerity of
the war and early postwar period. The survey also showed
that frugality correlated inversely with level of education,
indicating that this value comes out of the Japanese tradi-
tion. Another opinion poll, reported in Yergin and Hillen-
brand which asks the same question every year, found an
increase in respondents after 1976 who said that "spiritual
richness is more important than material affluence." In
this case, breakdown by age was random, but that of educa-
tion showed a positive correlation: the higher the level of
education, the greater the emphasis on spiritual richness.
In contrast with the value of frugality this finding indi-
cated that the emphasis on spiritual richness is related to
the so-called postindustrial values rather than to tradi-
tional values (Yergin and Hillenbrand, 1982, p. 178). Vari-
ous evidence suggests that, in the case of Japan, the o0il
crisis seemed to generate an alliance between the tradition-
al values of frugality, the simple life, and a respect for

nature with the post-industrial values that decry
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materialism and work toward more humane life. This alliance
nourishes attitudes favorable to energy conservation.

However, there were many studies which indicated small
awareness of energy conservation. For example, the Japanese
Prime Minister's Cabinet Office of Public Relations conduc-
ted a survey called "The Public-opinion Poll about Energy
and Resource Conservation" in November 1980. The answers to
the question of "What do you want to know about energy and
resource conservation?" were "Outlook of supply”™ (44%),
"Conservation effectiveness" (29%), "Government's counter-
plan of conservation" (22%), and "Concrete measure of con-
servation”" (21%). This poll indicated that people's
interest in "concrete measure of conservation" and "conser-
vation effectiveness" should still be awakened (The National
Living Bureau, 1981, p. 3).

The Japan Energy Economics Institute found that homes
which had solar system or insulation consumed more energy
than the homes without solar system or insulation. It
indicated that they believed they could conserve energy by
installation of insulation and solar system; however, they
actually increased their comfort level (The National Living
Bureau, 1981, p. 16).

Energy conservation was related to attitudes about the
standard of living. For example, Mitsubishi Synthetic In-
stitute conducted a survey called "Analysis of Energy Con-
servation Influence and Effectiveness in National Life".

The study indicated people's opinions about the relation-

ships between standard of living and energy consumption.
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Most people (48%) supported the idea that they could con-
serve wasteful energy consumption while maintaining the
current standard of living. The second most important no-
tion supported by the people (28%) was the idea that they
could conserve energy while improving the standard of living
(The National Living Bureau, 1981, p. 16).

Studies indicated attitudes about the future of energy.
For instance, Japan Energy Economics Institute conducted
research in 1980 entitled "National Standard of Living and
the Energy Supply". The desirable energy for heating 10
years ahead were electricity (35%), new energy such as solar
(32%), kerosene oil (17%) and city gas (13%). The reasons
for these selections were given as: safety (36%), economic
(32%), easy control (28%), stability of the supply (25%),
and sanitary (23%) (The National Living Bureau, 1981, p.
7).
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