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Abstract

This study reports data from Swedish investigations of attitudes
towards different technologies for producing energy and energy
conservation. The study surveys opinion polls and research made
between 1978 and 1988. The results demonstrate the excessive
interest in nuclear power which was in focus in a majority of the
studies during that time. The results indicate that the Swedish
public oscillates around 50S for nuclear power and 502 against. A
number of studies of nuclear power attitudes were reviewed including
topics such as worry, behavior following the Chernobyl fallout,
beliefs about risks of Swedish program and policy issues regarding
the phasing out of the Swedish nuclear power program. Preferences for
alternatives to nuclear power were investigated in a series of
studies. Here, hydropower was the single leading alternative; solar,
wind and natural gas were other preferred alternatives. Attitudes to
other energy sources were also summarized in the present study. The
study concludes with some remarks on future directions of research on
the public's perception of the production and the use of energy.

This study is part -£ the work of the World Energy Conference
Committee "Energy Technologies and the Public". It was supported by
grants from the Swed' ;h State Power Board.



Introduction

1. Introduction

Factual beliefs and value systems may be considered the fundamental
components forming attitudes. Thus, it is important to understand
both what events and consequences are associated with an object or
activity and the evaluations of these events and consequences in
order to describe an attitude. Although interesting in themselves,
attitudes are often measured for obtaining information related to
action. Theoretically, attitudes may be regarded as reflecting action
potentials. To exemplify, measurements of political preferences are
often used for predicting voting behavior.

Unfortunately, in many other areas the link between attitudes and
action seems less strong than in the case of attitudes and voting
behavior. Still, the prevailing attitudes in a population do give
indications about how people perceive and evaluate current issues and
this information is often used to guide policy planning.

The present review covers attitudes towards different forms of energy
production and energy conservation. The review was limited to Sweden
and it contains information from opinion polls as well as from
investigations of a more scientific character. The review starts
with some general factual data on Sweden's energy production and
consumption and current energy policy issues. Following this, a
number of investigations of attitudes towards different energy
producing systems are presented with a strong predominance of nuclear
power related attitudes. A conceptual framework proposed by the World
Energy Conference (initiating the study) was applied in classifying
the different studies. The review concludes with some general
comments.

2. Energy production and use in Sweden

2.1 Some basic facts

Sweden's energy situation is characterized by a high level of
consumption, negligible supplies of indigenous oil, natural gas and
coal, and considerable dependence on imported energy. Hydroelectric
power and forest residues are the most important indigenous sources
of energy that are used. Another such source is peat. Also sizable
reserves of uranium exist but the ore is mainly low-grade and is not
being mined.

The total final energy consumption in 1987 was about 386 terawatt
hours (TWh) or 33 million tons of equivalent oil (Mtoe). The
industrial sector accounts for about 36% of the total, the transport
sector for 24%, and the remaining 40% is consumed by the housing,
commercial and service sectors. Total primary energy demand amounted
to about 415 TWh or 36 Mtoe (according to WEC statistics 53 Mtoe).

Three factors explain Sweden's relatively high level of energy
consumotion: heatins reauireraents in a severe climate, an



energy-intensive industrial sector and the need for long-distance
transportation. Heating accounts for about 30Z of final energy
consumption. District heating accounts for 30Z of this consumption
and electrical heating for 25Z. Some industries - paper and pulp,
iron and steel, chemical industries - use the major part of the total
energy used by industry.

The trend of high increase in total energy demand has reversed since
the 1970's. The proportion of oil in the total energy supply has
dropped from 70Z to less than 50Z since the 1970's. Hydro and nuclear
power account each for about 15Z. The rest of the energy supply comes
from indigenous fuels, coal, waste heat and natural gas. The share of
electric energy in the total energy consumption has grown steadily
and amounted to about 35Z in 1987 (according to WEC statistics 55Z).
Sweden has a high per capita consumption of electricity now being
about 15 MWh a year.

Early expansion of hydroelectric capacity was a significant factor
in the transformation of Sweden into an industrial nation. Hydro
power accounts for half of the electricity production. The expansion
of hydroelectric capacity is now limited due to environmental
considerations. Twelve nuclear power reactors at four sites account
at large for the rest of the electric production. Thus, other ways
of generating electric power provide only marginal contributions.

Electric power is produced by state, municipal or privately owned
power companies. The State Power Board (Vattenfall) provides about
50Z of the total production. Vattenfall also owns the main electric
power grid, which has several cross-connections with Denmark, Finland
and Norway. Distribution of electricity is handled by a large number
of companies - municipal, private, and state-owned.

2.2 Energy policy

In 1975, the Swedish Parliament approved a large number of measures
in the field of energy policy on the basis of a comprehensive
government bill. The chief objective of these measures was to limit
the growth of energy consumption, reduce dependence on imported oil
and initiate a very large research and development program for the
development of alternative forms of energy production.

The 1975 bill was followed by a number of other government bills on
energy matters. Following a referendum in 1980, Parliament decided to
phase out nuclear power and to close down the last reactor not later
than in the year of 2010.

Current energy policy is mainly based on the Energy Bill approved by
Parliament in June 1985. The principal goals of the Swedish energy
policy are

- to further reduce the dependence on oil

- to achieve further energy conservation

- to develop the energy system in an environmentally acceptable
direction, based on lasting, preferably renewable and indigenous
energy sources



- to phase out nuclear power by the year 2010 in accordance with
the Parliament's decision in 1980.

Oil-substitution efforts have been of great importance. The program
has shown good results due to the substitution of oil for other forms
of energy (mainly electricity) and to conservation and other energy
efficiency enhancing efforts. Measures of promoting energy
conservation are of central importance in Swedish energy policy.

New technology and know-how are vital if Sweden's long-term energy
policy goals are to be achieved. The government supports substantial
research and development programs on energy. Within this program
priority is given to new and more efficient ways of using and
producing energy and to indigenous fuels. Particular attention is
paid to systems with minor environmental impact.

Parliament has decided, in the spring of 1988, that the phasing out
of nuclear power should start with decommissioning of the first
reactor in 1995 and the second reactor in 1996. Parliament also
decided on stricter rules for emissions from power plants. The
decision also included setting a national goal not to increase the
level of CO 2 emissions. In 1990 Parliament will examine some
questions concerning the decommissioning of the two nuclear plants.

The current discussion of energy policy issues mainly treats the
question when the nuclear reactors should be phased out and what
energy forms should be chosen as substitutes. The main solutions
envisaged are energy conservation and new electric power production
on combined heat and power production, condensing plants, and some
wind power. The fuels in question are natural gas, coal, and
indigenous fuels such as biomass. There is, however, opposition
against the use of coal due to environmental considerations.

3. Some general facts on Sweden

Sweden has a population of 6.3 million inhabitants on an area of
450.000 km . Thus, the average population density is low. About 802
of the people live in communities of 500 or more people. The most
densely populated areas lie in the triangle formed by the three
largest cities - Malmö, Göteborg and Stockholm - and along the Baltic
coastline north of the capital. The interior of the northernmost
province of Norrland is very sparsely populated.

Sweden has a rather cold climate with wide variations between south
and north, between summer and winter. The number of days when
buildings are heated is higher than for most other industrialized
countries. By means of heavy government subsidies, the country's
housing stock has been modernized very rapidly, and nearly all
inhabitants live in homes technically very well equipped and
designed, even in the countryside. About 55X of the people live in
apartment houses and 45Z in single-family homes.

Good transportation and communication systems have always been vital
to a country of Sweden's size and sparse population. Most Swedish
families own a car and public transportation is well developed.



Sweden's rich natural resources - its forests, ore deposits and
hydroelectric power - constitute the historical basis of its
industrial economy.

Sweden is a constitutional monarchy with a parliamentary form of
government. To facilitate the administration of government policies
on the regional level, Sweden is divided into 24 administrative
regions (län). Local government in Sweden is exercised by 284 self
dependent municipalities.

The Swedish Parliament (Riksdag) has one chamber with 349 members,
chosen in direct elections every three years. The political parties
are allotted seats in Parliament in proportion to the number of
votes they receive. Currently, there are six parties in the Swedish
Parliament. The Social Democratic Party has 156 and the Communists
21 seats which means that 177 or a little more than half of the
seats are occupied by the socialist parties. The three non-socialist
parties - the Moderate, Liberal and Center Parties together share 152
seats. The Green party entered the Parliament in 1988 and has 20
seats. The Communist, Center, and Green parties are the parties that
are most negative towards nuclear power.

4. Attitudes: Nuclear energy

The degree to which Sweden should produce nuclear power energy has
been debated for a long time. Following the Three Mile Island (TMI)
nuclear accident the thought of a referendum was accepted and in
March 1980 the Swedish people voted for one of the following three
alternatives.

According to choice alternatives (1) and (2) of that referendum a
maximum of 12 reactors should be used in the Swedish nuclear power
program. This implied that the six reactors in use at the time and
another six reactors already finished or under construction would
constitute the complete nuclear program.

The nuclear reactors should be decommissioned at a pace determined
by the demand of electricity needed for maintaining employment and
welfare. Safety aspects should determine the order in which the
reactors should be contained.

In addition to this, alternative (2) differed from (1) because it
also contained propositions about various energy and policy measures
such as, more support to energy conservation and increased research
and development of renewable energy resources.

Alternative (3) implied the phasing out of the six reactors in
operation within a period of 10 years maximum. The additional six
reactors were not to be taken into operation. In addition, this
alternative also contained various energy policy measures such as,
intensified energy conservation and strongly increased resources for
the development of renewable energy resources.

In the referendum, 18.91 voted for alternative (1), 39. IS for (2)
and 38.7X for (3). Based on this outcome, the Swedish parliament



decided in 1980 that the last nuclear reactor in Sweden should be
shut down in the year of 2010 at the latest.

4.1 General attitudes towards nuclear power

Polls (IMU, 1988a) have been taken several times since September 1976
asking the question: Are you in favor of or against nuclear power?
The major public debates preceding the general elections held in
September 1976 concerned the Swedish nuclear power program. At that
time, a majority of those who had taken sides were against nuclear
power. During the two consecutive years the number of people for and
against approached each other and in the beginning of 1979 there was
a slight majority in favor of nuclear power. Following the TMI
accident there was a drop in the number of people in favor. However,
right up to the time of the referendum the majority had shifted so
that by the time of the referendum the groups were approximately
equal in number. A plausible interpretation of the data is that
people who earlier stated that they were undecided finally chose the
nuclear energy side. Two polls were taken just after the referendum
showing a slight advantage for the proponents in the last one.
Following this, no measures were taken until the Chernobyl accident
occurred in 1986. By that time, the opposition to nuclear power
reached its highest figure for the whole period (60Z). In the
beginning of 1987 the sizes of the two groups were again approaching
each other. In the beginning of 1988 those in favor have decreased a
little while the figure for those undecided have increased. These
results are shown in Figure 1.

Summary:

1. From 1976 until the TMI accident in Harrisburg the number of
people in favor of nuclear power steadily increased. By the
time of the accident the proportion of those in favor equalled
those against, around 37Z. After the accident a decline of
acceptance was noticed but subsequent to the referendum in the
spring of 1980, those in favor slightly outweighed those
against. At the same time the proportion of undecided went
down. This pattern suggest the rather paradoxical conclusion
that in spite of the TMI accident, undecided people turned in
favor of nuclear energy. However, it must be kept in mind that
there was a vivid debate in Sweden preceding the referendum.
The safe conclusion seems to be that the TMI accident had no
long lasting effects on the public opinion.

2. Just after the Chernobyl accident in 1986 the opposition
against nuclear power reached its highest peak, 60S. In 1988
the figure had gone down to around 50%, while the proportion
of those in favor and of undecided had gone up. However, there
was a significant difference between the proportion against
and the proportion in favor of nuclear power. The general
attitude towards nuclear power is more negative today than it
was in the beginning of the 1980's.
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figure 1. General attitude towards nuclear power. (Source: IMU)

4.2 Knowledge and attitude towards the existing nuclear program

Topics related to the use of nuclear energy will be presented under
this heading. Thus, questions not related to a future closing down of
the Swedish power plants will not be treated in this section but will
be addressed separately.

Knowledge. - People were asked about the approximate amount of
electric power in Sweden produced by the nuclear power plants. The
options were 10X, 25Z, 50Z, 75X or don't know. A little more than one
third of the respondent indicated the correct answer, around 50X.
There were no differences on the demographic factors of age and sex.
(SIFO, January 1987).

Attitude. - Each year, since late 1984 (SIFO, 1988a) people have been
asked about their attitude towards the Swedish nuclear program. The
question asked for a judgment in retrospect and the exact wording
was: "Considering our present state of knowledge, do you think it was
good or bad for our country to concentrate on nuclear energy?" The
results are presented in Figure 2. Except for two polls just after
the Chernobyl accident those in favor of this energy policy
constituted a majority. The pattern in Figure 2 is similar to the one
in Figure 1 with the exception for the poll in January 1987. However,
the attitude towards the Swedish concentration on nuclear energy
seems to be more positive than the attitude towards nuclear power as
measured through an unspecified question.
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Figure 2. Attitude towards the Swedish nuclear energy program.
(Source: SIFO)

Summary.'

1. The attitude towards the Swedish concentration on nuclear
energy is more positive than the general attitude towards
nuclear power.

2. The impact of the Chernobyl accident seemed to be smaller on
attitude towards the Swedish program than on the general
attitude towards nuclear power since the pattern for the former
attitude, rather soon after the accident, stabilized on the
same level as before the accident.

4.3 Attitudes and reactions to the Chernobyl accident

An extensive attitude investigation was conducted by Sjöberg and
Drottz following the Chernobyl accident. Their studies used three
data sets: An interview studv CDrottz & Siöbera. 1966) and two



mailing questionnaire studies (Sjöberg & Drottz, 1986). The interview
study provided the basis for the questionnaires. The studies used
groups of subjects considered to be of special interest. These groups
were (a) farmers, (b) parents of newborn children who were expected
to be especially worried by the accident, (c) youths - knowledge
about their attitudes was lacking, and (d) middle-aged men not
registered as heads of families and who were included as a possible
contrast group. The subjects were sampled from three different areas:
The county of Gävleborg on the east coast (the area most exposed to
the Chernobyl fallout), the county of Stockholm, and the county of
Bohus on the west coast (one of the least exposed areas to the
fallout). The results across the three studies were very similar.
Here, we choose to concentrate on the second study with the largest
sample of the respondents. In this study, 100 persons were randomly
selected in each of the twelve subgroups, i.e. a total sum of 1200.
In all, 737 persons completed the questionnaire in September 1986.

As for attitudes to Swedish nuclear power, 651 were negative. The
particular samples explain this high figure. First, women were more
negative than men. Furthermore, people in Gävleborg, the most exposed
area, were more negative towards nuclear power than people in the
other two areas and in Sweden in general. Farmers were most negative,
followed by parents of recently born children, men not heads of their
families, and finally adolescents who were least opposed to nuclear
power. Swedish nuclear power was considered to be safer than foreign
nuclear power (unspecified). A total of 60X stated that the accident
in Chernobyl had made them more negative towards nuclear power while
40X reported that they had not changed their attitude. As many as 80Z
thought that a similar accident could happen somewhere again while
AOZ thought that a similar accident could happen in Sweden.

Two types of data were used in order to predict the general attitude
to "Use of nuclear energy". These were (a) ordinary beliefs, i.e.
beliefs about possible consequences of using nuclear energy such as
"contributes to low energy costs for the exporting industry" and
"blocks development of other energy sources", and (b) life values. In
the latter case people were asked whether nuclear power contributes
to an improvement or a deterioration of their own and members of
their families' life conditions with respect to values such as
freedom, physical health, economic standard, hope for the future.
Together these two sets of data accounted for most of the variance in
general attitude. Most important were the beliefs but life values
also gave a significant, albeit small, contribution. A separate
stepwise regression was performed with all beliefs and life values as
separate predictors. The best predictors of attitude towards nuclear
power (highest beta weights) were the life value "hope for the
future" and the belief "nuclear power is necessary to preserve
Swedish technological know-how at a high level". Thus, the single
most important reason for people to hold a negative attitude towards
nuclear power was perceived deterioration in future living
conditions. The single most important reason to hold a positive
attitude was a belief in the preservation of technological know-how.
The latter aspect may also be regarded as part of future living
conditions. Evidently, people imagine different futures linked to the
use of nuclear power.

The Sjöberg and Drottz (1986) questionnaire included calibration
questions for comparisons with the same questions used in national
DOIIS. With resard to oersonal worrv after the Chernobvl accident the



results vere congruent with data from IMU (presented in Sjöberg &
Drottz, 1986). Cancer frequency and genetic injuries in Sweden due to
the accident were more pessimistically rated in the Sjöberg and
Drottz study than in the national polls (see Hultiker, 1986). Again,
the particular samples used in the Sjöberg and Drottz study may
explain deviations from national polls.

The respondents were also asked to give general risk estimates. In a
group of eleven risks, radiation from the Chernobyl accident was
judged to be among the four most prominent risks together with
traffic accidents, occupational injuries and heart infarction. To a
large extent perceived risks of nuclear power could explain sex
differences is attitudes to nuclear power.

In Gävleborg around 40Z of the respondents worried about having been
personally injured which was twice as many as in the other two areas.
Thus, exposure and rated risk were correlated. Ratings of other kinds
of risks did not differ between the areas. People were most worried
about having eaten berries, vegetables, mushrooms, and game. The
risks were considered to be rather small on a scale from non-existent
to very large. Around 6X of the respondents stated that they, to a
rather large or to a large extent, changed their habits as a direct
consequence of the Chernobyl accident.

Summary;

1. Exposure to fallout from the Chernobyl accident affected both
attitudes towards nuclear energy as well as risk estimates.
Thus, people in the most exposed area of Sweden were more
negative towards nuclear power than were people in other areas.
They were also far more worried about having been personally
injured.

2. A majority stated that the accident made them more negative
towards nuclear power. At the same time, findings presented
above indicated a decrease in negative attitudes some time
after the accident. The lasting effect may be that those in
opposition became more firm in their attitude.

3. Drastic changes in habits as a direct consequence of the
accident were rare.

4. The single most important reason for people to hold a negative
attitude towards nuclear power was perceived deterioration in
future living conditions. The single most important reason to
hold a positive attitude was a belief in the necessity to
preserve Swedish technological knowhow at a high level.

5. As in other studies there was a clear sex difference with women
being more negative towards nuclear energy. To a large extent
perceived risk could explain this difference.

4.4 Worry about and perceived risk of Swedish nuclear power plants

Worry about nuclear power. - One interesting question in polls (SIFO,
1988b) during the years has asked for information concerning people's
worrv about nuclear oower. Numbers have been oresented of those
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worried and who have considered their worry as very or rather strong.
During the last ten years these figures have varied between 242 and
421. Trend data follow the same pattern as for attitudes with a
significant peak after the Chernobyl accident. Women judge themselves
to be far more worried than men do.

Perceived risk of nuclear power. - "Are you optimistic or pessimistic
regarding our chances to operate the Swedish nuclear power plants
without serious accidents?" (SIFO, 1988c). Since September 1986 the
number of optimistic people have increased from 621 to around 702 in
March 1988, while the number of pessimistic persons has dropped from
29X to 172. The percentages seemed stabilized in January of 1987.

People have also been asked a more specific question whether the
safety regulations issued by the Swedish Parliament are followed or
not by the nuclear industry (construction and operation). Polls were
taken once a year 1984 to 1987 (IMU, 1987a). On the average, around
60Z thought that the safety requirements were completely or almost
completely fulfilled while around 332 considered them to be only
partly fulfilled or not fulfilled. Women were more skeptical than
men. Open-ended questions revealed that people were especially
worried about three factors: (1) Risk for accidents in the nuclear
power stations due to technical factors, (2) risks related to deposit
of waste, and (3) safety and the human factors.

Another question was asked in direct relation to the accident in the
Soviet Union. The question concerns whether it is equally likely or
less likely that an accident similar to the one in Chernobyl would
happen in Swedan (IMU, 1988b). In May 1986 50Z thought that such an
accident was as likely in Sweden as in the Soviet Union and the
remaining 502, to a varying extent, considered it to be less likely.
The corresponding figures for February 1988 were 402 and 602
respectively. Hultåker (summer, 1986) also asked whether an accident
such as the one in Chernobyl could happen also in Sweden. Hultåker
used a five-point scale from "Yes, absolutely" to "No, absolutely
not". Two thirds of the random sample of Swedes (672) thought that
such an accident perhaps or with certainty could happen in Sweden
too. People living in the so called emergency zones around two of the
Swedish nuclear plants thought is was less likely (552). People
living in these emergency zones were more convinced than the general
adult population that Swedish nuclear power plants are safer than the
Soviet plants.

Figure 3 presents some indicators of altitudes to nuclear power
around the time of the Chernobyl accident. Note that worry, unlike
"Against nuclear power ..." and "Close all power plants..." reaches a
peak some time after the accident. Why this is so is unclear. It
doesn't seem to be a direct consequence of the attention in mass
media. The number of telegrams from the newspapers telegram bureau
(TT) went down from over 200/week by the time of the accident to
50/week only eight weeks later (Westerståhl & Johansson, 1987). Maybe
emotional reactions, with worry representing a more emotional
component in contrast to the other more cognitive components, did not
culminate until people had fully cognized the consequences of the
Chernobyl accident.
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Figure 3. Various indicators of attitudes to nuclear power (Sources:
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Summary:

1. Since women are more negative towards nuclear power and also
perceive greater risks, it only seems reasonable that they also
judge themselves to be far more worried about nuclear power
than do men.

2. With regard to accidents people have more trust in the Swedish
than in the Soviet nuclear power program. People living close
to the nuclear power plants are more convinced about the safety
in the Swedish program than are people living farther away.

4.5 Alternative ways of phasing out the Swedish nuclear power
plants.

As a result of the referendum in March 1980 the Swedish Parliament
decided that the last power plant should be closed down by the year
2010 at the latest. Below, we present some results related to this
issue.
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Policy preferences: Data for phasing out the nuclear power plants. -
It has been argued that Sweden should close some of the nuclear power
plants as soon as possible and not wait until 2010. In 1988 the
Swedish Parliament decided that two of the twelve reactors should be
closed in 1995 and 1996 respectively. What is the general public
opinion about decommissioning nuclear power plants? Not surprisingly
people were most in favor of abolishing nuclear power soon after the
Chernobyl accident. In a study by Hultåker (1986) people were asked
when they thought all Swedish power plants should be closed. The
alternatives were (a) before the year of 2010, (b) by the year 2010,
and (c) should be kept longer than 2010. Data were collected during
the summer of 1986. A majority supported the first alternative (57Z),
252 thought that Sweden should stay with 2010 while 17Z wanted to
continue with nuclear power after year 2010. Another poll in May 1986
(IMU, 1988b) presented similar figures. A total of 54Z thought that
Sweden should close down their nuclear power plants in advance, i.e.
before the year 2010, 272 preferred to stick to the year of 2010
while 16Z wanted to keep nuclear power after 2010.

Already in October 1986 the opinion on this issue seemed to have
changed. Westerståhl and Johansson (1987) report, for the same
question, that 1/3 of the respondents fell in each category. Here, as
well as in other studies concerning various aspects of nuclear power,
women had more negative attitudes toward nuclear power. In two
subsequent polls in February 1987 and 1988 (IMU, 1988b) the
corresponding figures (before 2010, by 2010 and after 2010) were 36X,
38Z, 23Z and 33Z, 41Z, 21Z (the missing percent are people who don't
know).

How options are specified is of great importance. In a poll from
March 1988 (SIFO, 1988d) where people could choose between winding up
in advance or stick to the year of 2010, 38Z preferred the former and
45Z the latter alternative. The remaining 17Z of the respondents were
undecided. Still, it seems as if most people agree with the decision
to disengage the Swedish power plants and that a substantial minority
prefers to wind up before 2010.

However, polls (including the same sample of respondents as in the
aforementioned in March 1988) presenting rather similar questions
turned out to give a different picture. To specify, one question was
what Sweden should do after the year 2010 and the response
alternatives were: (1) Close all nuclear plants and switch to other
energy sources, (2) keep well functioning nuclear power plants going
for as long as they can and then switch to other energy sources, (3)
replace old nuclear power plants with new ones, (4) don't know. Polls
(SIFO, 1988d) were taken from January 1985 to March 1988. The figures
for the three first alternatives were 24X, 51Z, 15Z in January 1985,
45Z, 41Z, 9Z in September 1986 and 33Z, 48Z, 9Z in March 1988. The
results presented in the earlier paragraph could be interpreted as
indicating that 83Z accepted that the plants should be closed at the
latest in 2010. This is a figure that doesn't tally with 33Z (March
1988) who wanted to close down and switch to other energy sources. It
is clear that the first choice situation (Closing up by 2010 or
advance the dismantling) should be regarded as a forced choice
between postulated alternatives that measure other aspects. Those who
want to continue with nuclear power probably chose the second
alternative thereby including themselves into the 45Z indicating a
oreference for closins UD bv 2010. Still, it seems unlikely that thev
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constitute the whole group. Thu3, it is difficult to draw any firm
conclusions about the over-all attitude toward closing down the
Swedish nuclear power program.

A regional sample of 600 respondents from the area around Forsmark,
one of the four nuclear power sites were asked about the future
possibilities for nuclear power (SIFO, 1988e). Around 70Z believed
that nuclear power will continue to exist after year 2010 while
around 20Z thought that it will be shut down by then. It would be
interesting to pose the same question to a national sample. If as
many of the general population believe that nuclear power will be
used in the Swedish energy system after 2010, then there is a
discrepancy between people's attitude towards phasing out nuclear
power and people's belief in this happening. Thus, people may doubt
that politicians intend to, or have the force to phase out nuclear
power by the year 2010.

In the autumn 1986 Holmberg (in Westerstahl & Johansson, 1987)
presented people with five alternatives regarding their preferred
future for the Swedish nuclear program: (1) Abolish immediately, (2)
wind down in advance, (3) wind down until 2010, (4) wind down but not
as quickly as 2010, (5) continue with nuclear power. Holmberg also
asked the respondents how confident they were in their choices.
Respondents in the first and the last category were most confident in
their opinions. The distribution of confidence was U-shaped with its
minimum for those who preferred winding down but not as quickly as
2010. It looks as if there are two rather polarized groups in Sweden.
Along with polarization may follow what is called a belief-value
distortion (Sjöberg & Biel, 1983). This means that those in favor of
nuclear power believe in positive outcomes and disregard negative
outcomes while those in opposition believe in negative outcomes and
disregard positive ones. With attitude towards nuclear power kept
constant Sjöberg and Biel (1983) obtained a significant belief
(subjective probability) x value correlation, i.e. a belief-value
distortion. They also found that the stronger the belief-value
correlation, the stronger the tendency to act, even with attitude
kept constant. However, the study did not invite any far reaching
generalizations from the specific sample used. Mo other studies have
been found that simultaneously try to test different components of
the conceptual framework related to attitudes on a national level.

Hultåker (1986) also obtained samples from Gävle and Sundsvall (the
most exposed areas following the Chernobyl accident) together with
samples from emergency zones around three of the Swedish nuclear
power plants. People within the emergency zones had the same attitude
pattern to the shutting down of nuclear power as the national
sample. People living in the most exposed areas from the Chernobyl
fallout were more negative. Hultåker also clearly showed that the
attitude to nuclear power changed as a direct consequence of the
Chernobyl accident. After the accident twice as many people living in
the emergency zones wanted to abolish nuclear power as compared with
1984. The same significant change was demonstrated for risk estimates
of nuclear power.

One study (Westerstahl & Johansson, 1987) compared public opinion
with the opinion of experts (defined as all 430 university professors
with a permanent position in natural sciences or in technology).
While the public in general was equally divided between the three
cateeories ("before 2010. bv 2010. after 2010) the universitv
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professors were much more in favor of Swedish nuclear power. Only 12%
of the professors thought that nuclear power should be abolished in
advance, 12X until the year 2010, while 70Z thought that Sweden
should be prepared to use nuclear power also after 2010.

Values and risks - Attempts have been made to establish relations
between attitudes to nuclear energy and opinions about other
technical, political or ideological topics. It is interesting to
investigate if attitude to nuclear power correlates with attitudes to
other energy sources. By the time of the 1976 elections Holmberg,
Westerståhl and Branzen (1977) found no correlations between
attitudes to nuclear power, oil and hydro power. Holmberg and Asp
(1984) made a similar study at the time of the nuclear referendum
with respect to the continued use of or shutting down nuclear power,
the development of hydro power or not, and the development or not of
new coal power plants. All combinations were used in the construction
of items resulting in eight alternatives. There were no significant
deviations from a theoretical chance distribution indicating no
correlation. However, Westerståhl and Johansson (1987) in a model
approach (like the one presented below by Holmberg and Asp) point at
a strong relationship between beliefs about environmental risks of
oil and coal on the one hand and nuclear attitudes on the other. The
more you believe in environmental risks from oil and coal the more
positive is your attitude towards nuclear power. This latter finding
is in line with the public debate during the last years concerning
possible trade-offs between nuclear power and other sources, mainly
coal. Thus, even if we can't speak about a general "energy ideology"
among the public, certain energy sources may from time to time be
linked together.

Another approach used by Holmberg and Asp (1984) was to relate
attitudes to nuclear power with what in Sweden is called a "economic
growth vs ecology" attitude dimension. To exemplify what is meant by
this dimension, the following were the three most important variables
(had the highest factor loadings on this dimension in two subsequent
factor analyses): A society characterized by high economic growth, a
society using advanced technology, and (with reversed sign) a society
concentrating on environmental protection even disregarding economic
growth. This dimension, together with sex, occupation, party
preference and risk apprehensions were used in a path analysis with
"Alternative voted for in the 1980 referendum" as dependent variable.
The squared multiple correlation between the predictor variables and
the dependent variable was estimated to be 0.65. Risk apprehensions
(this variable will be presented in detail in the next paragraph) had
the largest direct effect on voting (.55, where .05 is significant at
the p-.Ol level) followed by party preference (.36). "Growth-ecology"
had a small significant direct effect (only .06) and a somewhat
larger indirect effect via party preference (.13). Sex and occupation
had no direct effects on voting behavior. The results are summarized
in Figure 4.

Thus, the "growth-ecology" dimension did not seem to have been of
vital importance in order to explain people's voting behavior in the
1980 referendum. Similar findings were reported by Bernow and
österman (1980).
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Figure 4. A model for explaining voting behavior in the 1980
referendum on nuclear power. Coefficients are partial
unstaudardized regression weights.
(Adapted from Holmberg & Asp, 1984.)

However, there may be values of a more general kind with importance
for attitudes to energy technologies which were not captured in the
Holmberg and Asp (1984) and Bernow and österman (1980) studies. One
possible explanation is that values of importance for energy
attitudes also determine political party preferences, a factor with a
large direct effect on voting behavior (sea Figure 4). Thus, Biel and
Montgomery (1986) found that causal beliefs concerning different
views about the effect of size of scale of the energy producing and
distribution systems to a large extent could explain decision maker's
(politicians and officials) conceptions about current energy systems
for supplying heat in their own towns.

A note about risk apprehension is in order. Risk apprehension was
defined by Holmberg and Asp (1984) as attitude towards the risks
associated with an object or activity in the traditional Fishbein
sense, i.e. as a product of beliefs about outcomes and evaluations of
the same outcomes (see Fishbein & Ajzen, 1975, for their definition
of attitude). The outcomes were classified into three categories; (1)
life and health, (2) economy, and (3) the political system. It was
evident that differences in beliefs about outcomes were better
predictors of nuclear attitudes than differences in evaluations of
the same outcomes. Take core meltdown as an example. Most people
would not differ in their evaluations of this particular outcome,
i.e. negative. On the other hand, people may hold different beliefs
regarding how likely such an accident is. Among the three categories,
risks related to life and health (e.g. mutagenic effects of
radiation) and to economy (such as standard of living) were better
predictors of nuclear attitudes than was political risk (e.g. threat
against Swedish democracy).

Summary:

1. Around one third of the population wants to continue with
nuclear power after the date decided for closing the last
reactor, i.e. the year 2010; another third wants to stick to
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the decision, while the last third of the population prefers
an earlier date for closing up.

2. Following the Chernobyl accident there was a clear shifting
in the distribution of attitudes but less then a year later
the proportions were again almost equal in size.

3. University professors in the natural sciences and in
technology were far more positive towards a continuous use of
nuclear power than was the general public.

4. Relationships between general societal value orientations and
attitudes towards nuclear power have not been found. Rather,
differences in beliefs about possible risky consequences
related to life and health and to the economy are strongly
determinant factors to the attitude.

4.6 Storage of spent nuclear fuel

Data from 1982 and 1986 (Sifo; quoted in Holmberg, 1988) show that a
majority of the Swedish people are sceptical towards our
possibilities to "in a safe way manage bedrock storage of our spent
nuclear fuel in Sweden". In 1982 58Z rejected this statement, 22Z
approved, while 20Z were undecided. The corresponding figures for
1986 were 56Z, 25Z, and 192 respectively.

People have also been asked about alternative ways of storing spent
nuclear fuel (Holmberg, 1988). In November 1987 about as many people
(40Z) preferred a sealed storage as a storage with control
possibilities (42Z). There was a clear sex difference with women mor
in favor of a sealed storage (47Z) than with possibilities of control
(32Z). Men on the other hand preferred storage with control
possibilities (52Z) to a sealed storage (32Z). Today, it seems
reasonable that Sweden will opt for storage with control
possibilities.

It should be kept in mind that nuclear waste disposal has been less
publically debated than nuclear power in general. Thus, the public's
knowledge about waste disposal is probably rather vague. When asked:
"How much do you know today about the treatment and storage of the
Swedish spent nuclear fuel?" (Sjöberg & Drottz, 1988), most people
thought that they knew rather little (39Z), very little (30Z), or
nothing at all (9Z). People had more faith in the knowledge of
experts. Around 62Z judged experts to know rather or very much about
these topics while 33Z of the respondents thought that experts knew
very little or nothing at all.

Knowledge, or perhaps lack of knowledge, was also depicted in the
public's estimates of (1) how long time disposed waste is dangerous
to humans, and (2) how deep in the bedrock the waste should be
deposited (Sjöberg & Drottz, 1988). The questions were asked for
three levels of radioactive waste with examples provided for each
level: (a) Low level (e.g. protection clothes), (b) medium level
(e.g. demolition material), and (c) high level (such as spent nuclear
fuel). Estimates were given as point estimates. Since all resonse
distributions were strongly positive skewed, medians rather than
means are given below.
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With regard to time, for low level radioactive waste more than half
of the answers (56X) were in the interval zero to 50 years (median •»
30 years), for medium level 50Z were in the interval zero to 100
years (median - 100 years), while 62Z of the answers were in the
interval zero to 1000 years for high level radioactive waste (median
- 500 year3).

With regard to how deep the waste should be deposited 58X thought
that low lewel waste could be placed on less than 500 meters in the
bedrock (median - 100 meters), for medium level waste 50Z of the
respondents were in the interval zero to 500 meters (median - 300
meters), while for the high level radioactive waste 50Z of the
answers were between zero and 1000 meters (medium - 500 meters).

5. Alternatives to nuclear power

In a series of three polls during the years 1985 to 1987 (IMU, 1987b)
people were asked about possible alternatives to replace nuclear
power after 2010. The question was framed such that the standard of
living would be assumed to stay at about the same level as before.
The respondents could choose between an increased use of the
following alternative energy sources: (1) coal, (2) hydro power, (3)
oil, (4) natural gas, (5) increased energy conservation, and (6)
other fuels or new energy sources. In case other fuels or new energy
sources were mentioned by the respondent a new set of alternatives
was presented. This set included energy from wood, peat, sun, wind
and geothermal energy.

Overall, electricity from hydro power was the alternative mentioned
by most people, varying across samples from 37Z to 48Z. Other
alternatives always mentioned by more than 30Z of the respondents
were energy conservation, solar energy, natural gas, and wind energy.
Coal and oil were always the least frequently mentioned alternatives
(5 to 10 percent). Among alternatives whose percentages went down
over the years were peat, geothermal energy and wood. It should be
noted that this question does not (directly) take into account the
amount of energy that each alternative is supposed to contribute to
the energy system. A somewhat different picture was obtained when
people were asked to mention only one alternative that they wanted to
be the most prominent. Electricity from hydro power was still number
one, followed by energy conservation and natural gas which were
chosen equally often. Solar energy, wind energy, geotherroal energy,
wood, and peat were not mentioned at all and only 2Z favored coal or
oil.

Similar questions were asked in other polls by SIFO. In two of these
(SIFO 1987a, 1988f) people were asked to choose two among the
following alternatives for generating electricity: (1) hydro power,
(2) wind, (3) natural gas, (4) nuclear power, (5) oil, and (6) coal.
The order expresses the preferred rank order in both polls. Coal and
oil reached only very low numbers (around 5Z) while hydro power was
chosen by 60Z.

In still other polls by SIFO ( 1987b) people have been asked once a
year between 1982 and 1987 to indicate three of the following
alternatives which they thought, in reality in the year 2010, could
substitute the 50Z of the Swedish electricitv oroduction oresentlv
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generated by nuclear power. The alternatives were (1) hydro power,
(2) oil, (3) peat, (4) forest residues, (5) wind, (6) coal, and (7)
energy woods. The results are presented in Figure 5. Note, that each
respondent could choose three of the above alternatives. As can be
seen in Figure 5, during the period from 1982-1987 hydro power was
considered to be the most realistic alternative. To substitute oil
for nuclear power increased in realism, while the realism in
switching to domestic energy sources (energy woods, peat, forest
residues) decreased.

In a forced-choice situation (SIFO; 1987c, 1988d) people were asked
to choose between gas, coal and nydro power stations to substitute
nuclear power. Energy conservation was explicitly ruled out as an
alternative. Around 55% preferred hydro power, 3OX gas and 5X coal.
The remaining 102 marked the "don't know" category.
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Coal-fired thermal power stations have been suggested as an
alternative to nuclear power. People in two towns south of Stockholm
were asked about their opinion concerning a concrete proposal to
build a coal-fired condensing power station next to their towns (IMU,
1988d). The random sample consisted of 531 persons. A majority (53X)
resisted the proposed construction while only 18Z were in favor.

Summary:

Hydro power was the most preferred alternative. It was also
considered to be the most realistic energy alternative for
substituting nuclear power. In addition, natural gas both seemed to
be preferred and realistic as a major energy source. Wind energy was
a preferred alternative and it was also considered to be a realistic
alternative but perhaps more as a complement to other, more powerful
sources. Oil and coal were deterred but realistic alternatives for
substituting nuclear power.

6. Comparison between energy sources

Above, the last section described comparisons between energy sources
with the important restriction that nuclear power was ruled out. This
represents the current Swedish perspective on nuclear power and
energy production. Below, we present some comparisons between
energy sources where this restriction is not imposed on the choice.

6.1 Coal versus nuclear power

"If forced to choose between coal and nuclear power - what do you
think we should concentrate on for our future energy supply?" This
question was asked by SIFO (1988g). Among women 49X preferred coal
while 32X chose nuclear power. Only 27X of the men chose coal while
60X preferred nuclear power. The remaining proportion represented
respondents who did not make the choice.

6.2 Hydro power - nuclear power - natural gas -
- peat - oil - coal

Three different polls in 1985 to 1987 (IMU, 1987c) measured how good
or bad various energy sources were with respect to (1) economy, (2)
environment and (3) reliability of supply (only asked in the first
two polls). People were asked to indicate the best, the second best
and the worst alternative with respect to each factor. The time
perspective included the next 25 years. In Figure 6, the results are
depicted for the best and worst alternatives only in order to make
the presentation lucid. However, excluding the second best choice
does not alter the over-all picture. The numbers were averaged across
the three polls (two for reliability of supply). Positive ratings
were indicated by a high number for "Best choice" and a low number
for "Worst choice". Thus the steeper the downward inclination the
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better. In this case many people rated the alternative as best choice
and few people rated it as worst choice. The steeper the upward
inclination the worse, i.e. few positive and many negative ratings.
As can be seen in figure 6 hydro power is shown to be the best
alternative in all three aspects. Oil was considered to be worst with
respect to economy and reliability, while coal was rated as worst
with regard to environmental effects. Feat had a rather favorable
image with respect to reliability. This is hardly surprising since
turf is a domestic energy source. Nuclear energy was accepted more
for economical than for environmental or reliability reasons. Natural
gas was perceived as having its advantages with respect to economy
and environment but hardly for reliability of supply. Note that since
natural gas is quite new in the Swedish energy system and with large
potential supplies in Norway and The Soviet Union via Finland, this
picture may change along with other changes over time.

In general, people have a favorable attitude to hydro power. At least
one poll (IMU, 1986a) showed that the attitude was even more positive
in the northern parts of Sweden, where the largest dammed and
controlled and as well as the largest remaining natural rivers are
located. The four remaining main rivers are protected from
development by law. In the north, people were more positive towards
hydro power with respect to economy, environment and reliability as
compared to the general adult population. At the same time they were
more negative toward nuclear power, considering the same three
factors. However, like the rest of the population they were critical
to the development of hydro power as far as environmental aspects
were concerned.

Comparisons were also made between hydro power, oil, coal, and
nuclear power in 1977, 1979 and 1980 (SIFO, 1980). People were asked
to rate the importance of factors (1) safe for the environment, (2)
dangerous to people or risk-free, (3) availability in the event of a
crisis or war, and (4) expensive or cheap - from most important to
least important. Environment was always rated highest, closely
followed by risk-free. Then there was a drop to availability and
another small drop to economy. People were also asked to assess the
four alternatives (hydro, oil, coal and nuclear) on each of the four
factors from best to worst alternative. Hydro power was definitely
the most favorable alternative on all four factors. On "environmental
safety" the other three alternatives were about equal. Coal was
considered more risk-free than oil, which in turn was considered more
risk-free than nuclear power. On availability coal scored second,
nuclear power third and oil fourth. As for economy, in 1977 coal was
assigned third in the rank order following a tie on the first place
taken by oil and nuclear power. In 1980 nuclear power and coal were
ranked first and close together on economy while oil got the lowest
rating. This was the only significant change during the period
investigated.

Keeping in mind that the options and the framing of the questions
vary between the polls, it 3till seems as if coal and oil have
gradually become less favored alternatives in the Swedish energy
system from the end of the seventies to the mid eighties. It is
somewhat surprising that the assessment of nuclear power on the four
factors (environment, risk, availability in crisis, economy) did not
change more in a positive direction since the general attitude
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towards nuclear power turned more favorable in the years between 1976
ana 1979.

It is interesting to compare the general attitude and the assessments
between 1976 and 1979 (SIFO, 1980) with the general attitude and the
assessments made between 1985 and 1987 (IMU, 1987c). Although the
attitude towards nuclear power was more negative during the later
period (see Figure 1), the comparisons, even if somewhat different in
nature to the former period, between energy sources from the same
time period were more to the advantage of nuclear power. The opposite
would be expected, i.e. a more negative attitude should be paired
with more negative assessments. However, the assessments in the
former period were made in relation to present time, while the
assessments in the later period assumed a future perspective of 25
years. Thus, with regard to nuclear power anticipations about the
future seem to evoke more positive ratings. Yet, the problem remains
whether ratings of factors related to present times or ratings of
expectations about the future is the better predictor of a
concurrent attitude.

Summary:

1. Hydro power is by far the most positively evaluated alternative
in all investigated aspects, i.e. economy, environment,
reliability of supply, risk-free. Unfortunately, attention has
not been drawn to the fact that the four remaining main rivers
in Sweden are protected from development by law. If this
restriction is introduced in polls, will people then prefer a
development of hydro power?

2. It looks as if, during the eighties, coal and oil gradually
have become less favored alternatives. The most salient
drawbacks with oil relates to economy and reliability of
supply, while coal above all is deterred because of
environmental disadvantages.

3. Too little is known about attitudes towards natural gas which
may be a prominent alternative in the Swedish energy system.

4. Different kinds of comparisons have been made between energy
sources. However, the options have varied between comparisons.
This is unfortunate since it hampers the possibilities to
establish a clear picture of the public's preferences.

7. Wind energy

In Sweden, two large scale prototype windmills were built, one at
Maglarp (1982, 3 MW) and one on Näsudden (1983, 2MV). In two studies
Carlman (1981, 1986) meritoriously took the opportunity to inquire
about people's attitudes to wind energy. The first study was based on
a questionnaire about people's knowledge of and attitudes towards
wind energy in 1979. The second is a follow-up study four years
later. The reports will be summarized together.
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The studies investigated people living in areas close to the
windmills and people living in a reference area, similar to the other
two with respect to wind potential and also located in the same
region but with no plans of constructing wind power facilities.
People in Maglarp and Näsudden were informed about the plans to
construct windmills at the time of the first study. The first
questionnaire was mailed to 300 households, 150 in each area. The
households were randomly drawn within each area. In all, 192 persons
fully answered the questionnaire. These 192 persons were approached
again in 1983. This resulted in 142 persons answering the second
questionnaire with results mainly replicating the first study. Unless
pointed out, the results described here apply to both studies.

In 1979, people were knowledgeable about the size and look of the
windmills. However, they systematically underestimated the amount of
electric power each of the two units would produce. People were
satisfied with the general information about the windmills provided
by the utility companies. On the other hand, they thought that
information about the testing and energy production was lacking. This
type of information was considered to be important since people
living in the windmill areas considered themselves as information
sources toward friends and other interested people. The general
attitude toward wind energy was very positive. The respondents were
asked to indicate which energy sources they thought should be used in
order to replace oil in the Swedish energy system. More than 80Z
preferred hydro power and wind energy.

In 1983, when the windmills were in use, the respondents were asked
about advantages and disadvantages of wind energy. The most prominent
advantages were: No outlets, renewable and domestic energy source.
The most salient drawbacks were: Irregular energy supply, low energy
supply and high investment costs. In Maglarp as compared to Näsudden
and the reference area, people to a higher extent complained about
high noise levels and irregular energy supply. In other respects
beliefs were similar in the three areas. Rather few (around 10X)
complained about negative visual impacts on the features of the
landscape. As the author remarks, this is somewhat surprising since
this drawback is often mentioned in the official debate as an
objection that ordinary people are supposed to hold. Finally, the
majority (around 80X) were positive toward living in an area with
wind power systems. There were no attitude differences among men and
women.

8. Oil

As illustrated in the comparisons described earlier in the text,
people's attitudes to oil in the Swedish energy system is very
negative. Increased oil prices and strong political policy measures
to reduce the use of oil in all sectors but transportation may
explain parts of this negative attitude. In two polls in 1985 and
1986 (IMU, 1986b) it was asked how a further decrease in oi l
consumption could be brought about during the next five to ten years.
People could choose between energy conservation, a further
concentration on coal, natural gas, hydro power, nuclear power or
other energy sources such as forest residues, peat, solar energy,
aeothermal enerav. wind etc. The oercentase of the resoondents who
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chose the various energy sources are presented in Figure 7 together
with the percentages choosing the corresponding energy sources in
order to substitute nuclear power (IMU, 1987b). The numbers are not
exactly comparable but the orders between the energy sources do
indicate their relative popularity. Hydro power, energy conservation,
wind and solar energy and natural gas were popular alternatives while
coal was the least preferred choice.
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Figure 7. Alternatives that people want to use in order to substitute
nuclear power and oil (Source: IMU). Tha legends signify
the following: HP (hydro power), EC (energy conservation),
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(geothermal energy), FR (forest residues), F (peat), C
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The evident problem w.'th how much energy each source may contribute
was not asked for in the polls and will not be commented upon here.
However, any realistic questionnaire should allow for a composition
oi different energy sources in order to obtain the total Swedish
energy demand.
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9. Natural gas

Natural gas was recently introduced (1985) in the southern part of
Sweden. A random sample of 216 persons with 58 persons being gas
users were interviewed about their attitudes towards natural gas for
household use (Malmö energiverk, 1988). Almost all people were aware
that natural gas had been introduced in the area. The users mentioned
environmental qualities (711) and economy (41X) as the prime
advantages of natural gas. Some of the users (10Z) mentioned high
costs as a disadvantage. The nonusers also mentioned environmental
advantages (49Z). However, the nonusers regarded natural gas as
dangerous (56Z) and to some extent as expensive (382). Similar
findings were reported in a study (SIFO, 1981) before natural gas was
introduced in Sweden. Most people in the sample (300 persons) had
heard about natural gas (93Z). The general attitude was quite
favorable. Around 60Z had a very or rather favorable impression of
natural gas. The most prominent advantage associated with natural gas
was environmental qualities (mentioned by approximately 40Z). Around
60Z thought that the use of natural gas carries some risks, mainly a
risk for explosion. Thus, own experience with natural gas make people
more favorable while at the same time beliefs about risks seem to
diminish.

10. Energy conservation

People in general seem to believe that energy conservation in the
households are important means to reduce the total consumption of
energy in the country. In a number of polls from 1978 to 1982
(presented in SOU 1983:34) around 60Z stated energy conservation to
be important or very important in order to reduce the total energy
demands in Sweden. Presented with the question: "How much do you
think that we can decrease our energy consumption in our country
without a noticeable loss in standard of living: 50Z, 25Z, not at
all?", 5Z of the respondents chose the first alternative, 65Z the
second and 21Z the last alternative (1980/1981). Not surprisingly,
the more you believe in the future necessity of saving energy and
also a future possibility of saving energy, the more positive the
attitude towards energy conservation.

When asked to generate an important personal motive or important
personal motives for energy conservation (SOU 1983:34, p. 148), (a)
67Z mentioned their own economy, (b) 33Z the Swedish economy, (c) 4Z
political independence and (d) 191 conservation of natural resources
and less negative influence on the environment. A very different
pattern was received when the same categories were presented as fixed
response alternatives in another poll (SOU 1983:34, p. 149). As many
as 80Z marked the last three categories as rather or very important
personal motives for saving energy and while this time fewer
respondents or 67Z considered their own economy to be rather or very
important. We believe that social desirability may account for the
last set of data, especially since a local study based on 600
households (Hallin & Petersson, 1986) also points at the domestic
economy as a primary factor for conserving energy.
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People have already taken actions that have resulted in less energy
consumption. The number of households that lowered the indoor
temperature during night time has increased from 431 in the middle of
the seventies to fully 501 in the beginning of the eighties (SOU,
1983:34). Of those living in self-contained houses around 51 made
extra insulations of the walls before 1978 while an additional 10-151
took the same step the following four years (SOU, 1983:34). Various
studies (Hallin & Petersson, 1986; Klingberg & Siroilä; SOU, 1983:34)
also confirm that people are aware of energy losses from hot water
consumption and that they had changed their habits from taking a bath
to having a shower, and to a smaller extent stopped rinsing in
running hot water.

However, the fact that people have economic motives for saving energy
dees not necessarily mean that they will save energy. Statens
energiverk (1987) in a small sample found that house owners thought
that: (1) It was possible for them to save electricity without
economical losses, (2) the prices for electricity will increase
substantially in the next 10-15 years, and (3) that they were
prepared to pay rather than cutting down on their electricity
consumption.

11. Concluding remarks

In many of the opinion polls one single question was asked with no
attempts made to ask several questions with the aim of elucidating
the same basic (theoretical) attitude variable from different
viewpoints. As a result uncertainty prevails as to how the
respondents interpreted the single or very few questions asked and
what particular aspects they had in mind when responding. Given that
people maintain consistent belief structures the problem would be of
minor importance. Beliefs, however, are inconsistent both within and
between people. Thus, the same person may hold one set of beliefs
affecting the attitude towards one particular energy source and a
different and a partly logically conflicting set of beliefs
influencing the attitude toward another source. People with opposite
standpoints often base their attitudes on essentially different
beliefs about future outcomes. Taken together, these variations in
belief structures make it difficult to formulate policy
recommendations based only on knowledge about people's attitudes.

A second problem with implications for policy recommendations
concerns the scarce attention paid to the distinction between an
attitude towards an object and an attitude towards a consequence of
using the object (action). People may hold a positive (or negative)
attitude towards an energy source (object) but a less positive (or
more favorable) attitude towards using the very same energy source
(action). Given such seemingly inconsistent and not well organized
attitudes, it is clear that any energy policy will meet some
disapproval either at the source or the user end.

As in many other areas of research, where the concept "attitude" is
used, empirical evidence is fragmentary with respect to possible
cause-effect relations. In other words, too little is known about
antecedents to and consequences of attitudes.
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It has been shown that the public has a favorable attitude toward
hydro power. Other energy sources with positive ratings are solar
energy, wind energy, and natural gas. In all these cases one may
infer that assumed small impacts on the environment contribute to the
favorable attitude. Furthermore, people in the reviewed studies have
emphasized a good environment as an important value for national
energy planning. However, on the household level people have been
shown to be more concerned about their own economy. Thus, it seems as
if people put different weights on the attributes for the national
and for the household level perspectives. On the national level
potential economic losses for a particular energy source diminish
within the total economy while negative environmental effects are not
absorbed by the total effects in society. On the household level
people's own emissions seem to disappear in the total amount of
emissions. However, potential private economic losses due to the
choice of a particular energy source also affect the individual
consumer quite drastically. To conclude, there are reasons to
believe that the individual does not make the proper connection
between production of energy and his own energy consumption.

Besides measuring attitudes towards the use of various energy
sources, improved knowledge would be achieved if people had to
evaluate different sets of energy system mixes for the total energy
produced in Sweden. Finally, more comprehensive instruments for
measuring attitudes would provide a better understanding of the now
seemingly incompatible patterns of beliefs, values, attitudes and
action.
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Conceptual framework classification

The headlines below correspond to the headlines in the text.
Presented are those factors from qouted studies that refer to "The
conceptual framework". The framework itself is visualized in Figure
2.1 in the Final report.

4.1 General attitudes towards nuclear power

Polls measure a general attitude towards the object or target of
nuclear energy. Thus, they describe a general feeling with no
further information about policy preferences, beliefs or potential
actions with random samples drawn from the adult Swedish
population.

4.2 Knowledge towards the present nuclear program

Knowledge was not included in the conceptual framework but may be
included under the befliefs' heading. Again, the sample of
respondents was drawn randomly from the general adult population.

4.2 Attitudes towards the present nuclear program

Polls measure a general attitude in retrospect towards an action,
i.e. to concentrate on nuclear energy in Sweden. No further
information about policy preferences, beliefs or future actions are
given. As before, the samples were drawn from the adult Swedish
population.

4.3 Attitudes and reactions to the Chernobyl accident

The following categories are relevant. General attitude, beliefs
about consequences, microindependent factors (sex, family status)
and regional differences (exposure to fallout). Personal risk
exposure, actions.

4.4 Worry about nuclear power

Worry and emotional factors are not included in the conceptual
framework but come close to belief - qualitative risk factors.
Samples responding to the worry question were drawn from the
general adult population.

4.4 Perceived risk of nuclear power

The questions fall under the heading belief - qualitative risk
factors. A further subdivision is either catastrophic potential or
feeling of control. Sex as microindependent factor. Samples were
drawn from the general adult population as well as from people
living close to power plants.



4.5 Policy preferences: Data for phasing out the nuclear power
plants

The polls measured attitude - policy preferences - building new
plants or closing down existing plants as well as beliefs about
factual outcomes. Included were also studies measuring attitude and
beliefs - qualitative risk factor - based on personal exposure.
Demographic factors were sex, occupation, and personal exposure.

4.5 Values and risks

Values: Energy ideology, social structure. Beliefs about risks.

4.6 Storage of spent nuclear fuel

Foils measuring attitude - policy preference - sealed storage or with
control possibilities. Sex as demographic factor. Knowledge about
nuclear waste disposal, risk estimates of radioactive waste.

5 Alternatives to nuclear power

These polls measure attitude - policy preferences - preferences among
technologies in the future and include time series. Attitudes toward
direct personal exposure.

6.1 Coal versus nuclear power

Attitude - policy preference among technologies in the future. Of the
demographic factors sex was used in the comparisons.

6.2 Hydro power - nuclear power - natural gas - peat - oil -coal

Different energy sources and economic safety and reliability factors
were investigated.

7 Wind energy

General attitude and attitude towards beeing personally exposed.
Demographic factor was sex. Beliefs were based on personal exposure.

8 Oil

Attitudes expressed as preferences among technologies and priorities
now and in the future. Time series were provided for 1977-1980 and
1985-1987. Beliefs in terms of perceived consequences. Demographic
factor for hydro power was distance to energy source.



9 Natural gas

Attitude and beliefs about consequences.

10 Energy conservation

General attitude, personal motives for conservation, and behavioral
responses in order to conserve energy.


