
STATENS
KÄRNBRÄNSLE
NÄMND

NATIONAL BOARD FOR SPENT NUCLEAR FUEL

SKN REPORT 48

The Impact of Party
on Nuclear Power

Attitudes in
Sweden

APRIL 1991



Where and how will we dispose of
spent nuclear fuel?

There is political consensus to dispose of spent nuclear fuel from Swedish nuclear power
plants in Sweden. No decision has yet been reached on a site for the final repository in
Sweden and neither has a method for disposal been determined. The disposal site and
method must be selected with regard to safety and the environment as well as with regard
to our responsibility to prevent the proliferation of materials which can be used to produce
nuclear weapons.

In 1983, a disposal method called KBS-3 was presented by the nuclear power utilities,
through the Swedish Nuclear Fuel and Waste Management Company (SKB). In its 1984
resolution on permission to load fuel into the Fo.smark 3 and Oskarshamn 3 reactors, the
government stated that the KBS-3 method - which had been thoroughly reviewed by
Swedish and foreign experts - "was, in its entirety and in all essentials, found to be
acceptable in terms of safety and radiological protection."

In the same resolution, the government also pointed out that a final position on a choice
of method would require further research and development work.

Who is responsible for the safe
management of spent nuclear fuel?

The nuclcarpowcrutilitics have the direct responsibility lor the safe handling and disposal
of spent nuclear fuel.

This decision is based on the following, general argument: those who conduct an
activity are responsible for seeing that the activity is conducted in a safe manner. This
responsibility also includes managing any waste generated by the activity. This argument
is reflected in the wording of major legislation in the field of nuclear power, such as the
Act on Nuclear Activities (1984) and the Act on the Financing of Future Expenses for
Spent Nuclear Fuel etc. (1981).

The Act on Nuclear Activities and the Act on the Financing of Future Expenses for
Spent Nuclear Fuel etc. stipulate that the nuclear power utilities arc responsible for
conducting the research which is necessary for the safe management of spent nuclear fuel.
This legislation stipulates that the utilities arc also responsible for the costs incurred in
connection with the handling and disposal of the waste.

There are four nuclear power utilities in Sweden: Statens vattcnfallsvcrk (the Swedish
State Power Board), Forsmarks Kraftgrupp AB, Sydsvenska Värmckraft AB and OKG
AB. Together, these fou ålilies own the Swedish Nuclear Fuel and Waste Management
Company (SKB). SKB .> tasks include the practical execution of the work which the
utilities arc responsible for carrying out.

The government has the overall responsibility for safety in connection with waste
handling and disposal. Three authorities - the National Board for Spent Nuclear Fuel
(SKN), the Swedish Nuclear Power Inspectorate (SKI), and the National Institute of
Radiation Protection (SSI) - are responsible fordi ffcrcnt aspects of government supervision
of the utilities' waste activities. The government has also appointed a special agency, the
Consultative Committee for Nuclear Waste Management (KASAM) to deal with these
matters. (The task of this commission was completed by June 1990.)

Continued en Hi* back insid* cov*r.
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Preface

Mass attitudes to nuclear power in general and to the more specific problems
having to do with the management of nuclear waste are related to each other.
People with anti-nuclear attitudes tend to view many of the nuclear waste problems
differently than persons who are positive to the use of nuclear power. Hence, the
study of mass attitudes to nuclear power is of relevance for the study of attitudes to
nuclear waste. The present study analyse attitudes to nuclear power as well as
attitudes to nuclear waste. The emphasis, however, is on the development of mass
attitudes to nuclear power. The setting is Sweden and the time-frame the last 20
years.

Sören Holmberg



Theories purporting to explain public attitudes to nuclear power are not in short
supply. On the contrary they abound. As with nuclear weapons, research on atti-
tudes to nuclear power has a proliferation problem. The enigma of what moves
nuclear power attitudes and why some people tend to become pro nuclear power
while others are con calls out for good answers, but the over-crowded marketplace
of unruly social science models makes it difficult to find them. And, paradoxically,
amidst all the theories of the importance of economic self-interest, gender, post-
materialist values, belief systems, psychological traits, risk assessments, level of
information, media coverage and center-periphery locations, the most important
explanatory variables tend to get lost. They are the political variables.

The conflict over nuclear power in countries 'ike the US, France, Sweden and
Germany is primarily a political phenomenon.1 Like most other political issues, the
nuclear power issue was politicized at a certain point in time (early 1970s), experi-
enced a period of extensive debate and dispute, and will eventually be depoliticized
(which maybe already have happened in France and the US).2 Actions by different
elite groups - especially actions by political parties in systems with strong cohesive
parties - are often overlooked as driving forces behind this process. Instead, an
idealistic model of the origins of political conflict is taken for granted. Conflicts are
supposed to start with the people and opinions are supposedly formed from below
by socioeconomic factors, basic values and individual traits. According to this the-
ory, parties aggregate and articulate opinions rather than forming them from above.

A more realistic model acknowledges the fact that various elite groups, among
which political parties and candidates are the most visible, are engaged in influ-
encing public opinion in all democracies. This process of opinion formation from
above is sometimes dismissed as a little suspect and not really belonging to the
democratic family. Given the practices of party propaganda across the world, it is
an understandable reaction, even if it is erroneous. Naturally, in democracies with
freedom of expression, opinion formation in relation to positions espoused by pol-
itical parties and candidates is an integral and legitimate process.

In this article the conflict over nuclear power in Sweden will be used as a case in
point. Based on data from mass surveys, we are going to study the impact of party
on nuclear attitudes. Changes across time as well as differences between parties
will be studied. Results from public opinion polls are employed, but most of the
analysis draws on data gathered by the Swedish Election Studies Program. The
time period covered will be from 1973, when nuclear power became a politicized
issue in Sweden, through 1990, when there are clear signs of nuclear power be-
coming repoliticized after having been a semi-dormant issue during the years after
the 1980 referendum on nuclear power.

1 For studies on comparative nuclear power policies, see Kitschclt (1986), Sahr (198S),
and Jasper (1990). Jasper (1988) did a comparative study on nuclear power attitudes in
France, USA, and Sweden.
2 For a discussion of Life History Models of the development of public opinion, sec
Berclson, Lazarsfeld, and McPhce (1954), Downs (1972), and Gilljam (1988).



From politicization to repolitkization:
Nuclear power attitudes in Sweden
1973-1990

The Swedish debate over nuclear power in the 1970s commenced in concord. In
1970 and 1971, all political parties supported the parlamentary decision to build
eleven nuclear reactors in Sweden. At the time energy policies were a problem for
experts and a few politicians. Mass media did not pay much attention and the gen-
eral public was ignorant

The tranquillity was abruptly broken in the years 1973 and 1974. la the spring
of 1973, the Center Party suddenly ended the unity among die parties by declaring
itself against the nuclear buildup. The politicization process started and came imo
full gear half a year latter when the international oil crises hit Sweden. Energy
issues, including nuclear power, became front page news. The political parties,
environmental groups and the power industry started information campaigns. An
opinion formation process was begun, which, in terms of scope and degree of
involvement, is unmatched during the post world war II-era in Sweden.3

The first opinion poll on what the Swedish people thought about nuclear power
was done at the start of this process, in December of 1973. As would be expected
with a new issue, a large proportion of the people did not have any decided views
(43 percent). Among persons who volunteered an opinion, a majority (61 percent)
was in favor of expanding nuclear power in Sweden.4

The pro-nuclear supporters were not to retain their upper hand for long, how-
ever. Already in late 1974 or early 1975 (relevant polls are scarce) public opinion
had shifted rather dramatically. The debate and the very intensive opinion moulding
that took place during 1974-75 had a marked impact. Anti-nuclear attitudes were
augmented while no opinions and pro-nuclear views were decreasing. An opinion
poll conducted in January of 1975, comparable to the one done in December of
1973, showed a no opinion-share of 35 percent (down from 43 percent) and a clear
majority against a nuclear buildup among people with opinions (68 percent, up
from 39 percent). The predominance of the anti-nuclear attitudes was to prevail
until after the election of 1976.5

On the elite level, the politicization process was brought to a close in the spring
of 1975 when all the parties took clear positions on the nuclear issue. The conflict
pattern that emerged between the parties was very unusual. In Sweden, most politi-
cal issues are structured by the ideological left-right dimension. With few excep-

3 On the beginning of the struggle over nuclear power in Sweden, see Sahr (1985), Jasper
(1990), Vedung (1979), Holmberg, Westerstähl, and Branzén (1977), and Holmberg and
Asp (1984).
4 The poll was conducted by a survey organisation called FSI, in cooperation with PUB at
the Swedish Radio, see Östeiman, Wikman, and Bemow (1974).
5 The development of attitudes to nuclear power during the years 1973-1976 is analyzed in
Holmberg, Westerstähl, and Branzén (1977).



tions, the panics align themselves according to the same traditional left-right posi-
tions. The battlefields differ but the line up of the troops remain essentially the
same.6

That was not to be the case for the fight over nuclear power, however. As it
turned out the Center Party and the Communists, joined by the small Christian
Democratic Party, which at the time was not represented in the Parliament, came
out against a nuclear expansion, while the Liberals, the Conservatives, and the
Social Democrats all favored a buildup - Conservatives and Social Democrats more
so than Liberals. Thus, the Social Democrats and the Center Party, who usually are
located adjacent to each other toward the middle of the left-right scale, ended up far
apart and on separate extremes on the nuclear power issue.

The unusual elite conflict pattern of the nuclear power issue quickly became
apparent also among the sympathizers of the different parties. Results from surveys
done in 1975 show supporters of the Center Party being most decidedly against
nuclear power, followed by Communist sympathizers. Followers of the Liberal
and Conservative parties were split, while supporters of the Social Democrats were
most in favor of nuclear power.

Previously, before the nuclear issue was fully politicized, the pattern of opinion
was quite different among party sympathizers.

In the opinion polls taken in 1974, supporters of the Conservative Party were
most positive to nuclear power, while followers of the other parties were more
skeptical. And most importantly, Social Democratic and Center Party sympathizers
had very similar attitudes. It was not until the spring of 1975, that Center Party and
Social Democratic supporters parted and went different roads. The supporters of
the Center Party followed their party and became ami nuclear power, while the
supporters of the Social Democrats listen to their party and became (or remained)
positive to a nuclear expansion.

The Social Democratic party elite was less successful in this opinion moulding
process than the Center Party elite. A larger minority of Social Democratic fol-
lowers was ami nuclear after the process than Center Party sympathizers who were
pro nuclear. This situation was to remain over the years, i.e. Social Democratic
supporters being more divided on nuclear power than followers of the Center
Party.

Beginning in the election year of 1976, opinion polls on nuclear power attitudes
became more plentiful and probably also more reliable, since we are now dealing
with a politicized issue with well publicized policy options. Starting in 1976, we
also can draw on data from the Election Studies. The results in Figure 1 give an
overview of how attitudes to nuclear power have developed in Sweden since 1973
all through 1990. For the election years, we have used the results from an Election
Studies question on how people classify themselves - for or against nuclear power.

6 On the dimensionality of Swed'sh politics, see Petersson (1977), Holmberg (1974) and
Särlvik (1968,1976). The nuclear power issue as a cross-cutting issue to the left-right
dimension is analyzed in Vedung (1980) and in Holmberg (1978a).



It is the only available interview question that has been put the same way all
through the years. For non-election years data from various polls have been used to
estimate comparable results.

The advantage as well as the main drawback of the simple for or against ques-
tion (which includes an explicit no opinion response alternative) is that it lacks any
concrete policy content, making it possible to use across the years even though the
nuclear power debate shifts focus. The drawback is equally obvious. The meaning
of being for or against nuclear power might change as the conflict evolves. For our
purpose of giving a broad overview of how attitudes to nuclear power have
changed in Sweden, this measurement problem is not to serious. To the extent that
we can validate the curve in Figure 1 with other measurements based on questions
with more distinct policy options, the results are very similar. No matter what
questions are used, the trajectory of nuclear power attitudes looks basically the
same. However, the for or against self-placement question tends to give somewhat
higher anti-nuclear results than more concrete policy questions.



AUitwites to N Power in Sweden 1973-

Opinion Balance
•n favor of
Nuclear Power

-30

Opinion Balance
against
Nuclear Power 1973 7tt 75 76 77 78 80 81 82 83 8U 8S 86 87 88 89 1990

Comment: For the election years between 1979-1988. the analysis is based on data
from the Swedish Election Studies. The result for 1976 comes from Holmberg.
Westerstihl, and Bramén. VäLja-wa ock KÖAnlviaHen |1977). For 1989. the result
is based on data from a special survey on attitudes to nuclear power and nuclear
waste commissioned by the Nuclear Waste Project at the Department of Political
Science in Cöteborg with Kent Asp and Sören Holmberg as prinicipal researchers.
The interview question was phrased like this: "There are different views on nuclear
power as a source of energy. Which is your attitude? On the whole, are you for or
against nuclear power or do you not have any decided opinion on the matter''"
The results in Figure 1 are based on a balance measure with proportion of pro-
nuclear attitudes subtracted from the proportion of anti-nuclear attitudes in-
cludinq people with no opinions in the percentage base. The results for the non-
election years are estimates based on different opinon polls conducted by Swedish
polling organizations like Sifo. IMU. PUB and FSI. More detailed information is
provided in Holmberg and Peterssor, 11980: HM-175, 253-2SS).
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The trend toward an increase in support for anti-nuclear feelings did not continue
after the 1976 election. The nuclear power issue had been one of the crucial factors
behind the Social Democratic loss in the election and the subsequent resignation of
the Olof Palme government. In the election campaign, the two pro-nuclear bour-
geois parties, the Liberals and the Conservatives, kept a very low profile on the
nuclear issue, not to interrupt the Center Party in its attacks on the pro-nuclear
policies of the Social Democrats.7 It was a tactic that paid off. The Social
Democrats, but not the Liberals and the Conservatives, lost at the polls because of
the nuclear power issue.

After the 1976 election. Liberals and Conservatives came out forcefully in favor
of the nuclear expansion.8 In the newly formed bourgeois three-party government
they "persuaded", alternatively "forced", prime minister Thorbjöm Fälldin of the
Center Party to let a completed nuclear reactor in southern Sweden be activated, in
spite of the fact that he had promised otherwise in the election campaign.

Immediately a drawn-out debate ensued on deceit in politics and broken election
promises. The credibility of Fälldin and the Center Party was hurt and the anti-
nuclear movement lost momentum. The effects on public opinion were dramatic.
Anti-nuclear attitudes began to drop while pro-nuclear views became more popular.
The pro-nuclear trend was visible across the board in all groups, but it was es-
pecially noticeable among supporters of the Conservative and the Liberal parties.
The revitalized Liberal and Conservative cues in favor of nuclear power were
observed. According to poll results from Sifo, Sweden's largest survey research
institute, in half a year after the 1976 election, the proportion of anti-nuclear atti-
tudes decreased from 58 percent to 31 percent among Conservative Party followers
and from 64 percent to 35 percent among supporters of the Liberals.9

An overview of the developement of nuclear power attitudes within parties is
presented in Table 1. The analysis is based on the for or against question posed in
the Election Studies.

7 Holmberg (1978b) reports an analysis of party profiles and media coverage in the
election campaign of 1976.
8 Fora game theoretical and historical perspective on the nuclear power issue in Swedish
politics, see Lewin (1984).
' For an overview of the development of nuclear power attitudes during the years 1976-
1980, sec Holmberg and Petersson (1980).



Table 1 Attitudes to Nuclear Power Among Supporters of Different

Political Parties 1976-1989

vpk

s

c

fp
m

kds

mp

all

1976

-30

+10

-70

-9

-5

-73

-

-17

1979

-60

+18

-72

-2

+30

-50

-

-5

1980

-58

+28

-68

+24

+57

-66

-

+9

1982

-58

+7

-65

-12

+30

-70

-86

-6

1985

-47

+10

-54

-5

+39

-61

-68

-1

1988

-uo
^0

-49

+10

+60

-37

-68

-3

1989

-23

+22

-42

+22

+64

+9

-49

+ 12

Conmeui: The results are calculated as measures of opinion balance
(see under Figure 1). Positive fiqures indicate an opinion balance
leaning toward a pro-nuclear attitude, while negative figures reveal
the opposite, a tendency to anti-nuclear attitudes. The opinion
balance measure can vary between -100 and +100.

The downward slide of the anti-nuclear attitudes in public opinion was not
intempted until the fall of 1978. Once more it was something happening on the elite
level of politics that triggered the turn around. In October 1978, the Fålldin
government resigned because the three bourgeois parties could not agree on how to
handle the nuclear power issue. The Center Party left the cabinet and stopped trying
to make nuclear power compromises with the Conservatives and Liberals.10 It gave
new life to the debate on nuclear power and provided the anti-nuclear movement
with renewed hope. Anti-nuclear attitudes began to increase somewhat again,
especially among supporters of the Center Party.

In the spring of 1979, the anti-nuclear movement received another boost caused
by the nuclear accident at Three Mile Island in the USA. The proportion of negative
attitudes to nuclear power increased by about 5-10 percentage points after the acci-
dent. The change occurred in all segments of the population. Among party sup-
porters, it was most pronounced among followers of the Social Democratic Party.
One reason for that could have been that a few days after the TMI-accident, Olof
Palme and the Social Democratic leadership were the first among the pro-nuclear
parties to yield to an old demand by the anti-nuclear movement to hold a referen-
dum on nuclear power. This change - although done under the gallows - was per-
ceived as being anti-nuclear.

1 0 Vedung (1979), Larsson (1986), and Petersson (1979) are the best accounts of the
government crises of 1978.
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The opinion gains accrued by the anti-nuclear movement because of the TMI-
accident were not lasting. They crumbled away very fast in the spring and summer
of 1979. At the time of the 1979 election in September, public opinion on nuclear
power was back to about an even split between pro and anti-nuclear attitudes.

After the 1979 election everybody geared up for the referendum just half a year
away in March of 1980. The formal campaign did not beuin until afier the New
Year, but the actual campaign started immediately after the parliamentary election
was over, with the political parties occupying center stage right from the start. The
Social Democrats, Liberals, and Conservatives argued for an expansion of nucle ir
power before an eventual phase out (what was to be Alternative 1 and Alternative 2
in the referendum). The Ce^'er Party, the Christian Democrats, and the
Communists were against a nuclear buildup and favored a phase out of existing
reactors in ten years (Alternative 3 in the referendum). At the time Alternatives 1-2
were considered pro-nuclear and Alternative 3 anti-nuclear.11

Alternatives 1-2 won the referendum with 58.0 percent of the vote. Alternative 3
received 38.7 percent with 3.3 percent returning a blank ballot. Turnout was 75.6
percent. Thus, the pro-nuclear forces won a resounding victory. The buildup of
nuclear power in Sweden could continue. The victory had a catch, though. On the
ballot-papers of both Alternative 1 (supported by the Conservatives) and
Alternative 2 (supported by Social

Democrats and Liberals) it was stated that nuclear power would be phased out in
Sweden sometime in the future. Therefore, following through on the campaign
promises in the referendum, the Riksdag decided that all Swedish nuclear reactors
should be turned off by the year 2010, at the latest.

The referendum was not won for the pro-iuclear side in the formal campaign in
the first months of 1980. It was won earlier in the fall of 1979. It was then, under
the influence of paly campaigns, that positive attitudes to nuclear power pulled
ahead of the anti-nuclear attitudes. During the formal campaign, the support of the
different alternatives changed very little, although a fair number of individual voters
switched alternatives.

There is no doubt that opinion moulding on the part of the political parties
played a very important role behind the opinion shift in a pro-nuclear direction that
occurred in the extended referendum campaign that started after the 1979 election.
All parties were very successful in mobilizing their own supporters. About 75
percent of the voters in the referendum voted for alternatives that their own party
supported.

1! The most comprehensive study on the 1980 referendum is Holmberg and Asp (1984).
For a more thorough analysis ot the role of the media in the referendum campaign, see Asp
(1986).
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Table 2 Party Sympathy and Voting Behavior in the Nuclear

Power Referendum 1980

Party Sympathy
Choice of Alternative Referendum
in the Referendum vpk s c fp m kds Result

Alternative 1
Alternative 2
Alternative 3
Blank Ballot

2
6

90
2

5
74
19
2

i»

U
90

2

21
US
28
6

67
13
17
3

9
9

77
B

18.9
39.1
38.7

3.3

Total 100 100 100 100 100 100 100.0
Number of Persons 201 15U8 597 239 795 58

(1) Alt. 1 or Alt. 2 8 79 8 66 80 18 58.0
(2) Alt.3 90 19 90 28 17 77 38.7
Opinion Balance: (1 ) - (2 ) -82 +60 -82 +38 +63 -59 +19.3

Comment: The results are based on the 1980 Referendum Study, which
altogether included some 5500 persons in different samples.Fore more
information see Holmberg and Asp, Kampen om feä*nfe*a££eH ( 7984:22-27,
379-385).

A substantial majority of all opinion shifts that occurred during the campaign took
place among people who originally had different views on nuclear power from their
own party. Of all opinion shifts in the attitude to nuclear power, between the 1979
election and the referendum, about four out of five involved persons who changed
their views to that of their preferred party. Among the parties, the Center Party and
the Communists were most successful in mobilizing their supporters in the referen-
dum. Social Democrats and Conservatives were somewhat less successful, while
the Li Serais had the most difficulty in getting their supporters to vote according to
party.

All in all, it is no exaggeration to state that the 1980 referendum was a party
election as well as an election on nuclear power, even if, compared to its prede-
cessor the 1957 referendum on pension plans, the impact of party was down a little
in 1980. In 1957, close to 90 percent of the voters supported alternatives that their
own parties had endorsed.12

After the 1980 referendum, nuclear power very quickly lost its position as the
most debated issue on the political agenda. The conflict over nuclear power was not
solved, however. On election night, the anti-nuclear movement had promised to
continue the fight. But fatigue set in. Most people had talked and heard enough
about energy problems, even among persons negative to nuclear power. In the
media, other topics, like the general strike/lock out of 1980 and the economic prob-
lems of Sweden, replaced nuclear power on the front pages.

The nuclear power issue was not depoliticized, but it became less politicized
after the referendum. The parties, to a large extent, withdrew from the fight. As

12 On the 1957 referendum, see Särlvik (1959).
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would be expected, these changes had effects on the public opinion. Pro-nuclear
feelings became less popular. Negative attitudes to nuclear power regained their
strength from before the referendum. One way of interpreting this change is that
public opinion on nuclear power returned to a "normal state" after the turmoil of the
referendum and the heavy involvement by the parties. One important piece of evi-
dence supporting this interpretation is that a majority of the persons who changed
to an anti-nuclear position after the referendum were Social Democratic supporters
who in 1979 were negative to nuclear power, but voted for Alternative 2 in the ref-
erendum. After the party pressure eased, they returned to being anti-nuclear.

After the referendum and the return-to-normalcy effect that followed it, public
opinion on nuclear power did not change much for a number of years. On the
aggregate level, attitudes to nuclear power were very stable until the Chernobyl
accident in 1986. If there was a shift in nuclear attitudes in those years,it was a
slow one in favor of nuclear power.13

The reactor accident in Chernobyl in late April 1986 interrupted this trend, but
only temporarily. Like in most other countries, the Chernobyl accident sent pro-
nuclear attitudes plummeting in Sweden. The immediate effect on public opinion
was dramatic. Depending on measurements, attitudes to nuclear power became 10-
20 percentage points more negative as an effect of the accident. In some measure-
ments, traces of the Chernobyl-effect on Swedish public opinion were still visible
two years later, in 1988, but for the most part the impact of Chernobyl was gone
within a year of the accident.14

One effect of Chernobyl that did not disappear after the accident, however, was
its impact on the Swedish political agenda. Nuclear power came back as a problem
area in the media and it began to be repoliticized. The question on when to start
closing down the nuclear reactors became a disputed issue, as well as whether the
phasing out process should be over by the year 2010 (as decided after the referen-
dum) or prolonged. Among the parties, the Conservative Party intensified its old
opposition to dismantling nuclear power while the Greens, the Communists, and
the Center Party were in favor of an even faster phasing out period ending before
the year 2010. The Social Democratic and Libral leaderships were more split,
although the official position was to stick to the decision of discontinuing all
nuclear power by the year 2010. Within both parties, there were visible pro-nuclear
opposition groups. In the Social Democratic Party they were especially strong
among trade unionists.

Not surprisingly, the remergence of the nuclear power issue affected public
opinion on nuclear power. Starting already before the election of 1988, but drama-
tized after the election, pro-nuclear attitudes became more popular. The shift oc-

13 See Gilljam's analysis in Holmberg and Gilijam (1987:267-271).
14 For an analysis of the effect of the Chernobyl accident on Swedish public opinion,
including comparisons with the effect of the Three Mile Island accident, see Holmberg
(1988). The effect of the TMI-accident on American public opinion is analyzed in Ncalcy,
Melber, and Rankin (1983).
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curred among all voting groups, not only among Conservative supporters. Even

among sympathizers of the Green Party, positive attitudes toward nuclear became

more frequent.15

Since the pro-nuclear opinion shift in the last two years has affected all voting

groups about equally (see table 1), it is difficult to argue that the party factor has

played an essential role. A better explanation for the change, albeit on an ad hoc

basis, could be that the pro-nuclear forces of Swedish politics (Industry, some

Trade Unions, and the Conservatives) have been far more active in promoting their

ideas in recent years than the anti-nuclear movement.

One obvious reason for the pro-nuclear attitude shift in the last couple of years is

the fact that the year 2010 is approaching, as well as the time when the first reactor

has to be shut down. If the phasing out of nuclear power is to be stopped, the time

to stop it is soon. Furthermore, the fact that concrete actions against nuclear power

have to be taken in the near future, in order to ensure a completed phase out by the

year 2010, is not to the advantage of the anti-nuclear movement when it comes to

public opinion. When reactors are shut down, the price of electricity is going to

increase. Thus, phasing out nuclear power involves a cost factor and drawing

nearer pay up time is not helpful to anti-nuclear attitudes in the public opinion. It is

always easier to be for or against something in the abstract and in the distant future.

Attitudes become more difficult to live up to when the time comes to realize them.

But the party factor should not be counted out. The nuclear power issue is

making a comeback in Swedish politics, but the degree of politicization is not yet,

and was not in the years 1988-1990, nearly as high as in the previous peak years

around the referendum.

On the mass level, the strength of the correlation between party and nuclear atti-

tudes could be viewed as one indicator of the degree of politicization of the issue.

As is evident in Table 3, the structuring of nuclear attitudes by the party factor was

at its highest in Sweden at the time of the referendum.

1 5 See Westerståhl and Johansson (1990) for a study of nuclear power attitudes and
attitude change during the years 1986-1990. See also Holmberg (1989b).
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year

1976
1979
1980
1982
1985
1988
1989

s and c

80
90
96
72
64
U9
6U

m and mp

-
-
116
107
128
113

Table 3 Degree of Politic» ?atiop Among Voters: Attitude Differences to Nuclear

Power Between Voters Supporting Different Political Parties 1976-1989

attitude differences bet-
ween voters supporting eta correlation

between party and
nuclear power attitude

.45

.45

.49

.40

.37

.42

.43

Comment: The eta correlations are based on analyses employing party
sympathy of the respondents (six parties 1976-1980. seven parties
1982-1989) as independent variable and nuclear power attitude (for
or against) as dependent variable. The attitude difference measures,
is based on the previously presented measure of opinion balance.
It is a difference measure between pairs of opinion balance measures.
In theory it can vary between 0 (min) and 200 (max). If we restrict
the correlational analysis to the five old parties, the eta values become
- from top to bottom: .45. .45. .49. .38. .34. .38. and .38.

In the 1980s, the correlation between party and attitudes to nuclear power has been
lower, both when we compare with the referendum and with the late 1970s. In an
absolute sense, and compared to other issues, the late 1980's correlation between
party and nuclear power attitude could not be regarded as low, however.
Doubtlessly, it is smaller than the comparable correlations between party and most
left-right issues. They usually hover around .50 to .70 (eta) compared to .43 for
nuclear power in our 1989 study. But if we compare the party correlations for
nuclear power attitudes with similar correlations for other related issues, it is
obvious that the party structuring of nuclear power attitudes is comparatively
strong, even in the late 1980s.

Table » MMude Difference» Between Voters Sympathising with Different Political Parties on Nuclear and Green l»smi 1989

attitude differences bet-
ween voters sympathising with; eta correlation
— — — — — — — — ^ — ^ — betwcn party and

Issues s and c m and mp nuclear power attitude

Nuclear power

««lf-placemenl; for vs against t« 113 ,,3
phase out 2010 vs use or pnase out later t j iOj no
atart phase out i n ) vs later or not at all SI 113 !ui

Nuclear waste

definitively closed storage vs storage with control possibilities ( 16 .11
local veto on placement vs no local veto 27 ai . i(
storage in granite rock is suitable vs AM suitable 31 }« 23
waste-management plan is acceptable vs not acceptable 20 ao .11

Environment»! issues
lower speed limits on roads 7 |7 .73
forbid plastic bottles »nö aluminium cans S 32 .21
ban inner-city driving a 73 .27
ban chemicals in farming 21 35 .09
•lop all plans of building new coal power plants 7 1 ) ,

Ccmtnt The results tr» based on a survey with adults in the fall of U » . Sample sit* was 2500. Principal investigators are
Kent Asp and Sorer, Holmberg of the Nuclear Waste Project at the Department of Political Science in Göteborg.
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No matter how we measure it, the correlation between party and attitudes to nuclear
power is clearly stronger than the same correlations for a set of much discussed
environmental issues. It is obvious that attitudes on most green issues are much
less structured by party than the nuclear power issue. The same is also true for a set
of issues that is not yet discussed much in Sweden, but which could become more
disputed in the near future. Those issues are the problems associated with the
handling of nuclear waste. According to plans, in a couple of years, Sweden will
decide on how to permanently store the most toxic waste from nuclear reactors. As
is evident by the results in Table 4, the waste issues are not politicized yet, at least
not on the mass level. The correlations between party sympathy and attitudes on
different waste issues are still low.

Thus, in the family of energy and environmental issues belonging to the new
green dimension of Swedish politics, the old nuclear power issue is still towering
as the most partisan issue. Back in the 1970s, the nuclear power issue got the new
alternative dimension going. Now, in the early 1990s, it is still the backbone of the
alternative green dimension, at least on the mass level.

The results in Table 5 sums up our historical overview. They show the current
(1989) relationship between party sympathy and attitudes to the most disputed
policy question related to nuclear power in present-day Sweden. That question is,
if and when, nuclear power should be phased out - in the year 2010, or earlier, or
later, or not at all.

Table 5 Party Sympathies and Attitudes to If and When Nuclear Power Should

be Phased Out in Sweden, Results from a Study in the Fall of 1989

Attitude to Phasing
Out Nuclear Power

Shutdown immediately
Phase out faster than by 2010
Phase out by 2010
Phase out slower than by 2010
Use nuclear power, don't phase out
No opinion, don't know

Total

Number of Persons

(1) Phase out to 2010 or faster
(2) Use or phase out slower

Opinion Balance: (2)-(1)

Party

vpk

15
17
31
114
18
5

100

78

63
32

-31

Sympathy

s

3
9

27
27
23
11

100

587

39
50

+ 11

c

9
17
37
16
13
8

100

153

63
29

-314

fp

1
12
22
31
214
10

100

228

35
55

+20

m

1
14

13
26
47

9

100

324

18
73

+55

kds

3
14
29
26
20
8

100

35

46
46

±0

ip

10
31
31
14
5
9

100

124

72
19

+53

all

4
11
25
24
25
11

100

1852

40
49

+9

Comment: The results are based on the rJuclear Waste Project's survey in the fall of 1989.

The party structuring of attitudes is clearly down compared to the situation at the
time of the referendum (see Table 2). All parties today, even the Greens and tlie
Conservatives, have sizeable minorities among their supporters who are opposed to
the nuclear policies of their chosen party. As in 1980, the Social Democrats and
Liberals are most split. For both parties, the situation is somewhat worrisome,
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since a majority of the two parties' own supporters do not agree with the formal

leadership position that nuclear power should be phased out in Sweden by the year

2010.16 Most Social Democratic and Liberal supporters want to use nuclear power

or phase it out slower.

The old conflict pattern is still present. Supporters of the Communist Party and

the Center Party, joined by the followers of the Greens, clearly lean toward being

in favor of shutting down nuclear power by 2010, at the latest, while a large major-

ity of Conservative sympathizers favor retaining nuclear power after 2010. Social

Democratic and Liberal supporters are divided, but the majorities are in both cases

positive to a continued use of nuclear power after 2010. Thus, the party structuring

of nuclear power attitudes may be somewhat weaker today, but the pattern remains

the same as when the nuclear power issue was first politicized. Apparently, the

repoliticized nuclear power issue of the 1990s will be fought out as a rematch in old

familiar terrain.

Party Driven Attitudes

The argument is not that party means everything, to the exclusion of all other

explanatory variables, when it comes to nuclear power attitudes in Sweden. We are

not putting forth a mono causal theory of attitude formation. We are well aware that

a multitude of other variables beside party, plays a significant role as structuring

factors behind attitudes to nuclear power. We are also aware that these other vari-

ables of relevance must be taken into account before the importance of the party

factor has been proven. It is not enough to give a historical overview, no matter

how convincing, and present bivariate correlations based on cross-sectional data.

More hard evidence is neccessary to prove the point.

Some such evidence is going to be discussed in this section. Based on data from

multivariate as well as multilevel analyses, and studies based on panel data, we will

try to prove further the impo tance of party in the formation of attitudes to nuclear

power.

We start by investigating an obvious prerequisite for party influence on mass

attitudes - people's knowledge of the standpoints of the parties. If the issue posi-

tions of the parties are unknown to the public, it is difficult to envisage how parties

can influence mass attitudes. The importance of this factor was stressed in The
American Voter, but often overlooked since.

The results in Tables 6-8 show that the Swedish people, going back all the way

to the election of 1976, have had a satisfactory knowledge of the nuclear power

positions of the parties. Large majorities have consistently been able to indicate

correctly the positions of the major parties.

1 6 As of late 1990, the Liberal party leadership has signaled that the party no more
supports the policy of phasing out all nuclear power by the year 2010. The Liberals are
now in favor of retaining nuclear power after 2010.
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Table 6 Perceptions of Party Positions on Nuclear Power Expansion Among

Swedish Adul ts Just After the Election of 1976

Perception vpk fp m

Party in favor of expansion 9 84
Party against expansion 63 3
Don't know 28 13

1
87

52
2C
20

6a
15
21

Total 100 100 100 100 100

U-nne>U: 1 he results are based on a more elaborate analysis using
specified policy alternatives as response alternatives and. in turn,
asking about every single party's position. For more details see
Holmberg. WesterstShl. and Branzén (1977:97-1041. The accurate
perceptions are underlined .

Table 7 Knowledge of Which Alternative the Political Parties Supported in the

1980 Nuclear Power Referendum Among Eligible Voters Just After the Campaign

Perception vpk

Party supported Alt. 1
Party supported Alt. 2
Party supported Alt. 3
Don't know

2
3

85
10

5
86

2
7

1
3

90
6

10
75
3

12

86
4
1
9

Total 100 100 100 100 100

Ccmment: Like in table 6. the results are based on a set of closed-ended
questions, asking the respondents about each party's position.

Table I Perception» of Parly Position» en Huclear Power Phase Oul Among Eligible Voltrt in th» fa» of IM»

party

perception:

(1) party in favor of
phasing out nuclear
power fatter than
by 2010

121 party in favor
of phasing out
nuclear power
by 2010

131 party (gainst
nuclear power
being phased
out by 2010

party in favor
of phasing out
nuclear power
by 2010 or faster:
M l or 121 added
together

vpk

s

c

'p

m

kds

mp

i»
1«

«6

II

2

2

10

22

u
5

2

13

!

7

1

7

•5
0

1

22
t3

i f

«
7

b

»2

Camtnf: Trie results are based on data from three open-ended questions askmo the resondents wi
in favor of: f i t phasing out nuclear power faster than by 2010. ill phasing out nuclear power by
nuclear power being phased oul by 7010

hich party or parlies were
2010. or (31 were against

The measurement instruments differs somewhat, but to the extent that we can com-
pare, it is evident that the perceptual accuracy in pin pointing the parties' positions
was at its highest at the time of the referendum. On average, people's knowledge of
the nuclear power positions of the parties was not as widespread in 1976 or in
1989. It is difficult to compare the results of 1976 and 1989. Among other things,
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an open-ended question technique was used in 1989. But taken at face value, the
results indicate a somewhat higher level of knowledge in 1976 compared to 1989.
Thus, there is a correspondence across time between peoples knowledge of party
positions and the degree to which the party factor has structured nuclear power atti-
tudes. The same kind of connection exists at the individual level. Persons with
accurate perceptions of their own party's nuclear position are more likely to hold
the same position as their party than persons with no knowledge of their preferred
party's position.

Of course, having knowledge of party positions is not sufficient evidence of
being influenced by that knowledge when forming personal opinions. In order to
substantiate influence we have to study individual change. Therefore, the best
proof that people really have been influenced by their party when forming attitudes
to nuclear power has to be collected from panel studies. Using across-time data, if
we can show that people have a tendency to form or to change nuclear attitudes in
accordance with their own parties, we have strengthened our case considerably.

In Tables 9 and 10, results from a series of such panel analyses are presented.
The outcomes are very unequivocal. There is a pronounced tendency for persons
with no nuclear attitudes or attitudes different from their own party's to change
their position to that of their party.17

17 Of course, cross-pressured between party and attitude, people do not have to change
attitude to avoid dissonance. They can also change party. Empirically, among persons in a
1979-80 panel with a conflict between their nuclear power attitudes and their party
sympathies, about 45 percent switched attitude while only 10 percent changed party group.
Very similar results emerged from a 1976-79 panel, with 48 percent attitude changers
versus 14 percent party group changers. For more details see Holmberg and Asp
(1984:404). Comparative results from the 1985-1988 Election Studies panel were almost
identical with 49 percent of cross-pressured persons changing nuclear attitude in
accordance with their party, while 11 percent switched party group to fit their nuclear
attitude.
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Tabie 9 The Parties as Successful Opinion Molders in the Nuclear Power Referendum

Proportion of Voters With Stable Party Preferences and Different Nuclear Power

Attitudes Before the Campaign Who Voted for Their Own Party's Alternative in

the 1980 Referendum

Nuclear power attitude in 1979

party preference Nuclear power attitude No Nuclear Nuclear power attitude
both 1979 and 1980 the same as own party's power attitude contrary to own party's

vpk 94 100 56
s 94 82 56
c 91» 90 38
fp 90 59 22
m 93 82 i»9

all 9? 80 51

Cotme.>U: The analysis is based on data from a 1979-80 panel that was part of the 1980
Referendum Study. For more details, see Holmberg and Asp (1984:385-40!)).

Table 10 Party Preference as a Potential Influence Behind Change in Attitudes to

Nuclear Power. Results from Five Swedish Panel Studies

Panels

1976-79 1979-80 1979-82 1980-82 1985-88

Among all people who changed their
attitude to nuclear power, the
proportior. who did it in accordance 62 71 47 35 41
with their own party's position

CommerU: The results are based on panel data from the Election Studies. For more
details about the analyses see Holmberg and Asp (1984:396-405. 426-436). Given
the way we have operationalized the variables for party and nuclear power
attitudes, a null model with all people choosing and changing party and attitudes
to nuclear power in a random fashion, would yield a result of 33 percent.

The tendency was strongest when the referendum was approaching (panel of 1979-
80), but clearly also occurred both before and after. In the referendum, among
people with stable party preferences and no decided opinion on nuclear power
when the campaign started, fully 80 percent of those who eventually went to the
polls voted in accordance with their party's position. Among stable party sympath-
izers with nuclear power attitudes contrary to their own party's at the beginning of
the referendum campaign, and who later voted (a clear majority of them did vote),
50 percent changed opinion and supported their party's alternative. A large majority
of people with stable party sympathies already had the same nuclear power opinion
as their party when the campaign started. Very few of them changed their views
during the referendum campaign. No less then 93 percent of them who voted - and
over 90 percent of them did vote - supported their party's position.

If we also include party switchers into the analysis and investigate the extent to
which changes of attitudes to nuclear power have been in accordance with stable or
changed party sympathies, the results are quite revealing, in the panels covering the
years 1976-79 and 1979-80, a clear majority of all changes of opinions on nuclear
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power were in agreement with the person's stable or acquired party preferences.
The changes could have been influenced by the party factor. The corresponding
results for the panels covering the 1980s (1980-82 and 1985-88), indicate a much
smaller influence of party on changes in nuclear power attitudes. In the 1980s, less
than half of all individual changes in attitudes to nuclear power could be attributed
to the influence of party preferences.1**

The panel results fit in nicely with our previous analysis. As would be expected,
given our theoretical perspective, they show that in the years 1976-80, when the
nuclear power issue dominated Swedish politics and was a very politicized prob-
lem, party played a much larger role in shaping and changing individual attitudes,
than in the 1980s when the nuclear power issue became much less politicized.

Naturally, our argument that the party factor is an important explanatory variable
behind nuclear power attitudes in Sweden - especially when the issue is politicized
- would be greatly strengthened if we could show that party has an effect on
nuclear power attitudes independent of other factors. Thus, the question is if party
has any sizeable effect on peoples nuclear power attitudes after we have taken
account of such relevant variables as gender, occupation, ideological views on
environmental issues, and risk assessments. For the period in which we have been
able to test a comprehensive model of this kind, the answer is clearly yes. That
period is the referendum.

Figure 2 Choice of Alternative in the 1980 Nuclear Power Referendum

in Sweden - An Explanatory Model I regression coefficients I

Party
Sympathies

.m

X
Economic Growth
vs Ecology Views

R2=11
.24

.36

.06

.49

.14

Choice of
Alternative
in the
Referendum

Risk
Assesments

Ccrment: The analysis is based on data from the Referendum Study of 1980; see
Holmberg and Asp (1984:514) for details. All variables have been dichotomized in
the following manner: Cfio/xc oi Atiwnatuie *n the. Rê eAendum - Alternative 1 and
2 vs Alternative 3,R^sfe Aiiewmenti- preponderance of pro-nuclear risk assesments
vs preponderance of anti-nuclear risk assesments. Economic Giovith vi Ecology
t̂eii1» - economic growth orientation vs ecology orientation. Party Sympatfue* - s,

fp. and m vs c. vpk. and kds, OccupajUonal Sectoi - production, trade, communi-
cations, and administration vs agriculture, health care, and education. Geiidci -
men vs women. Only significant coefficients (p=.01) larger than .05 have been
included in the Figure.

18 The analysis based on the 198S-88 panel draws on an interview question dealing with
whether it is a good idea or not to employ nuclear power after 2010. Among the parties, at
the time, it was only the Conservatives who thought it was a good idea.
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Based on data from the 1980 referendum study, results from multivariate re-
gression analysis show that the party factor had an independent effect on nuclear
power attitudes as well as on how people voted in the referendum. The party effect
was decidedly stronger than the effect of the green ideological factor, but smaller
than the effect of the risk assessments. The latter finding is not surprising if we
conceive of the risk assessment factor as being closer, in a causual modelling
sense, to peoples nuclear attitudes than the party factor. In the referendum study,
we found a model of this kind to be very powerful. As it turned out, people's party
sympathies did not only have a direct effect on how they voted in the referendum.
They also had a very clear effect on how people assessed various risks associated
with nuclear power. The parties affected both risk assessments and attitudes to
nuclear power.19

Our last evidence supporting the argument that attitudes to nuclear power in
Sweden are influenced by party is more indirect. This time the outcome is less clear
cut than was the case with the results from the panel studies and regression ana-
lyses. In all likelihood, the main reason for this difference lies in the fact that this
last analysis deals with data from the late 1980s, while most of the previous in-
vestigations dealt with data from the referendum period, when the nuclear power
conflict peaked in Sweden.

In 1988, under the auspices of that year's Election Study, all members of the
Swedish parliament were included in a survey .2^ The purpose of the study was to
analyze questions related to representative democracy, for example, the degree of
policy congruence between elite and mass in Sweden. However, the availability of
this elite study is also useful for our present purpose. We can employ it to compare
elite and mass attitudes to nuclear power and use the results in a discussion of
representational models.

Previous studies have indicated that the Swedish system is far from the idealistic
notion of popular representation run from below. A more elitist model, with a clear
emphasis on policy leadership on the part of the political parties, fits the available
data much better.21 The problem is which model is best suited for the nuclear
power issue. Presumably it is the elitist model, where mass attitudes are shaped
more from above then elite attitudes are shaped from below.

The across-levels analysis of nuclear power attitudes in Figure 3 do not answer
the question in any conclusive way, but may give some credence to the elitist model
of opinion formation.

19 For more details, see Holmberg and Asp (1984:509-517).
2 0 On the 1988 Election Study, see Gilljam and Holmberg (1990).
2 1 See Holmberg and Esaiasson (1988) and Holmberg (1989a).
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FJQur* 3 Poiicy Agreement on the Nuclear Power Issue Between Members

of Parliament and Voters with Different Strength if Party Identification

pouiix Dc/ iu}u

Members of
Parliament

Voters with a
Party
Identification

All other
Voters

vpk c mp s fp
-100-9S-9S -73 -uo

J.'. t ' .AC- tf IUIU

• 9 8

-59 -US -UO
mp vpk c

CcTOioit: The results (opinion balance measures) are based on data from
the 1988 Election Study as well as on data from a mail questionnaire
study with all members of the Swedish Riktdac, in the fall of 1988 (the
response rate was 96 percent). For more details about the Study of the
Parliamentarians, see Holmberg and Esaiasson. £>c £clfe<.-a£dc: 119881.

The results show the extent of policy agreement between members of parliament

and voters with different degrees of party identification. If an elitist mode of policy

formation is the dominant process, we would expect to find more polarized party

elites than party voters. Furthermore, among voters we would expect partisans to

have views closer to the opinions of the party elites than other voters. If opinions

originate and primarily disseminate from above, and if involvement and party

loyalty play a role in the process, this is the pattern we would expect.

Most of the expectations of the elite model are borne out in the results in Figure

3. Compared to voters, party elites in the Riksdag are far more polarized on the

nuclear issue. The difference between voter attitudes and the attitudes of the mem-

bers of parliament is especially pronounced among Social Democrats. In 1988,

Social Democratic voters were fairly evenly split as to when nuclear power should

be phased out. 46 percent supported the official party position that all reactors

should be shut down by the year 2010, while 40 percent wanted to continue to use

nuclear power after 2010. Among Social Democratic members of parliament

opinions were quite different. A very large majority, 86 percent, favored the party

line of dismantling all reactors by 2010. Only 13 percent among Social Democratic

members wanted to postpone the phase out process or employ nuclear power in the

future.

Among voters, the attitude divergence between persons with different strength

of party identification is not as distinct as the opinion disparity between voters and

members of parliament. But the expected pattern is most often there. In all voting

groups, exept among Communists and to a certain extent also among
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Social Democrats, people with a party identification had nuclear power attitudes

most akin to the views of their party's members of parliament. Voters with no party

identification were less polarized on the nuclear power issue and had, on average,

opinions farther removed from those of the party elites in parliament.

The conclusion of our across-level analysis can be phrased in a straightforward

manner. The results from our study of elite and mass attitudes to nuclear power

lend more support to an elitist model of policy representation in Sweden than to the

competing notion of popular representation run from below. What could be called a

Eulauean conclusion is not out of place, even if it is drastic. Heinz Eulau, an

American political scientist, in a eview of Converse and Pierces book Political
Representation in France , discards most of the ideas about influence from

below that he thinks "pervade all the current models of representative democracy".

Eulau proposes a different model that acknowledges the existence of party elites

and the prevalence of opinion formation from above. "In all modem representative

democracies", says Eulau, "it is the electorate that responds in a more or less active

manner to elites' policy initiatives, thus indeed having some x power*. . . to hold the

elites responsible within a policy framework set by the elites rather than by the citi-

zenry".22 Heinz Eulau's model can be construed as cynical or realistic, depending

on one's own perspective, but it says something essential about the Swedish politi-

cal system and about how nuclear power attitudes have evolved in Sweden.

Nuclear Power Attitudes Influenced by
Parties and Accidents

The most important factors explaining the structure and movement of mass attitudes

to nuclear power in Sweden have been the positions taken by the leaders of the

political parties and the occurrence of major accidents. The influence of the posi-

tioning of party elites have been more lasting and longterm. The impact of accidents

have been dramatic but shortterm. Three Mile Island in 1979 and Chernobyl in

1986, shook public opinion like earthquakes, elevating fears of nuclear power and

suppressing pro-nuclear attitudes, but only for limited periods of time.

The single most important factor explaining how the conflict over nuclear power

has evolved in Sweden, both on the elite and mass levels, is the anti-nuclear stance

taken by the Center Party in 1973. The Swedish Center Party was the first major

party in the world which went against nuclear power, and by doing so, it not only

started one of the most heated political conflicts in Swedish history, it also began

what was to develop into an entirely new issue dimension in Swedish politics.

Starting in 1973-75, the standpoints taken by the political parties for or against

nuclear power and the degree to which the issue has been disputed on the elite

level, have been the primary factors behind the movement of public opinion. Party

2 2 Eulau's review appeared in Legislative Studies Quarterly 1987:171-214.
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elites have played a very important role as formulators of policy alternatives and

opinion moulders.

Looking forward into the 1990s and the repoliticized conflict over nuclear

power, it is by no means certain that the parties will be as successful in influencing

public attitudes as they were in the 1970s. Trust in parties and politicians is much

lower today than in the 1970s. The same is true for the proportion of party ident-

ifiers, especially strong identifiers. The Swedish parties' grip over their voters has

slackened, meaning that successful opinion moulding will be more difficult in the

1990s. Perhaps, the rather dramatic pro-nuclear opinion shift in the last couple of

years is the first signs of this new development. The anti-nuclear parties have not

been able to stop the pro-nuclear change, not even among its own sympathizers.
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Göran Olsson
Studsvik Energiteknik AB, april 1983

(19 pages of tables and diagrams, Swedish text)

NAK RAPPORT 2 MATERIAL OCH PROCESSUTVECKLING FÖR DIREKT
SLUTFÖRVARING AV ANVÄNT KÄRNBRÄNSLE

(Material and Process Development of Ceramic Encapsulation of Spent
Nuclear Fuel for Disposal)

Caj Airola
Studsvik Energiteknik AB, november 1983

(119 pages mainly on engineering aspects of ceramic encapsulation,
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NAK REPORT 3 ENCAPSULATION OF SPENT NUCLEAR FUEL IN CERAMIC
MATERIALS. AN INTRODUCTORY STUDY
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Department of Nuclear Chemistry, The Royal Institute of
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(37 pages mainly on material properties, in English)

NAK RAPPORT 4 INTERNATIONELL UTVECKLING FÖR KOMMERSIELL
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PLUTONIUM

(International Development of Commercial Reprocessing of Spent Nuclear
Fuel, Treatment of Reprocessing Wastes and Recycling of Plutonium)

Göran Carleson, Åke Hultgren
Studsvik Energiteknik AB, mars 1983

(44 pages in Swedish)
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NAK RAPPORT 5 SAMMANSTÄLLNING OCH VÄRDERING AV UTLÄNDSKA
SÄKERHETSSTUDIER ÖVER SLUTFÖRVARING AV
KÄRNBRÄNSLEAVFALL

(Review of Foreign Safety Studies on Disposal of Spent Nuclear Fuel
Waste)

Ragnar Gelin
Studsvik Energiteknik AB, april 1983

(109 pages in Swedish)

NAK RAPPORT 6

NAK RAPPORT 7

NAK RAPPORT 8

NÅGRA HUVUDINRIKTNINGAR INOM MODERN RISKTEORI

(Some Main Trends in Recent Development of Risk Theory)

Nils-Eric Sahlin
AB Episteme, Lund, juli 1983

(23 pages in Swedish)

RISK PÅ LÅNG SIKT OCH DISKONTERING AV RISK

(Risk in the Long Term and Discounting of Risk)

Bengt Hansson
AB Episteme, juli 1983

(17 pages in Swedish)

RISK PÅ LÅNG SIKT OCH DISKONTERING AV RISK I
SAMBAND MED FÖRVARING AV RADIOAKTIVT MATERIAL

(Long Term Risk and Discounting of Risk in Relation to Disposal of
Radioactive Materials)

Ola Svenson, Gunnar Karlsson
Stockholms universitet, september 1983

(43 pages in Swedish)

NAK RAPPORT 9 UPPFÖLJNING AV UTLÄNDSKA SÄKERHETSSTUDIER ÖVER
SLUTFÖRVARING AV KÄRNBRÄNSLEAVFALL

(Review of Foreign Safety Studies on Disposal of Spent Nuclear Fuel
Waste)

Ragnar Gelin
Studsvik Energiteknik AB, juni 1984

(40 pages in Swedish)
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NAK RAPPORT 10 INTERNATIONELL UTVECKUNG AV MELLANLAGRING OCH
UPPARBETNING AV ANVÄNT KÄRNBRÄNSLE SAMT
PLUTONIUMÅTERFÖRING

(International Development of Intermediate Storage and Reprocessing of
Spent Nuclear Fuel and on Recycling of Plutonium)

G Carleson, Å Hultgren
Studsvik Energiteknik AB, augusti 1984

(56 pages in Swedish)

NAK REPORT 11 THE DISPOSAL OF HIGH-LEVEL RADIOACTIVE WASTE 1984,
Vol. I and II

Frank L Parker, Robert E Broshears, Janos Pasztor
The Beijer Institute of the Royal Swedish Academy of Sciences
October 1984

(Vol 1116 pages, Vol II209 pages, in English)

NAK RAPPORT 12 KÄRNBRÄNSLENAMNDENS FORSKNINGSINVENTERING
1983 -1984
DELI SLUTRAPPORT
DEL II FORSKARUTLÅTANDEN

(An inventory of research needs
Vol I Summary and Conclusions. 30 pages
Vol II Research proposals, 196 pages)

The report identifies knowledge gaps and presents proposals on items
which ought to be addressed in the on-going Swedish research programme
on disposal of spent nuclear fuel
(in Swedish)

Clas-Otto Wene et al, december 1984

NAK RAPPORT 13 RISKFORSKNING OCH BESLUT OM RISKER

(Risk Research and Decisions about Risks)

Sven Ove Hansson, februari 1985

(14 pages in Swedish)

NAK RAPPORT 14 UPPFÖLJNING AV UTLÄNDSKA SÄKERHETSSTUDIER ÖVER
SLUTFÖRVARING AV KÄRNBRÄNSLEAVFALL

(Review of Foreign Safety Studies on Disposal of Spent Nuclear Fuel
Waste)

Ragnar Gelin
Studsvik Energiteknik AB, april 1985

(37 pages in Swedish)
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NAK RAPPORT 15

SKN REPORT 16

UPPFÖLJNING AV DEN INTERNATIONELLA UTVECKLINGEN
AV MELLANLAGRING OCH UPPARBETNING AV ANVÄNT
KÄRNBRÄNSLE

(International Development oj'Intermediate Storage and Reprocessing of
Spent Nuclear Fuel and on Recycling of Plutonium)

Göran Carleson
Studsvik Energiteknik AB, juni 198S

(39 pages in Swedish)

NAK WP-CAVE PROJECT - REPORT ON THE RESEARCH AND
DEVELOPMENT STAGE, MAY 1984 TO OCTOBER 1985

Boliden WP-Contech AB. November 198S

(129 pages in English)

SKN REPORT 17 TECHNICAL AND SOCIO-POLITICAL ISSUES IN
RADIOACTIVE WASTE DISPOSAL 1986

Vol I Safety. Siting and Interim Storage (184 pages)
Vol IA Appendices (197 pages)
Vcl II Subseabed Disposal (95 pages)

Frank L Parker, Roger E Kasperson. Tor Leif Andersson,
Stephan A Parker
The Beijer Institute of the Royal Swedish Academy of Sciences,
November 1987

SKN RAPPORT 18 INTERNATIONELL UTVECKLING INOM KÄRNBRÄNSLE-
CYKELN MED TYNGDPUNKT PÅ TRANSPORTER OCH
SAFEGUARDS

(International Development within the Spent Nuclear Fuel Cycle with
Emphasis on Transports and Safeguards)

Karin Brodén, Göran Caricson, Åke Hultgren
Studsvik Energiteknik AB, november 1987

(52 pages in Swedish)

SKN REPORT 19 RISK DECISIONS AND NUCLEAR WASTE

Sven Ove Hansson
The National Board for Spent Nuclear Fuel, November 1987

(38 pages in English)

SKN REPORT 20 TIME ORIENTATION, PLANNING HORIZONS AND
RESPONSIBILITY INTO THE FUTURE

Ola Svenson, Göran Nilsson
University of Stockholm, January 1988

(40 pages in English)
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SKN REPORT 21 PSYCHOLOGICAL ASPECTS OF NUCLEAR WASTE DISPOSAL:
Long time perception and the question of discounting of risks

Gunnar Karlsson, Ola Svenson
University of Stockholm, January 1988

(40 pages in English)

SKN RAPPORT 22 KÄRNKRAFT OCH RADIOAKTIVT AVFALL: Riskperception och
attityder hos gymnasieelever i Stockholm

(Nuclear Power and Radioactive Waste: Risk Perceptions and Attitudes of
High-school Students in Stockholm. Sweden)

Britt-Marie Drottz, Lennart Sjöberg
Psykologisk Metod AB, Stockholm, januari 1988

(ISO pages in Swedish)

SKN RAPPORT 23 ATTITYDER TILL RADIOAKTIVT AVFALL

(Attitudes to Radioactive Waste)

Lennart Sjöberg, Bnu-Marie Drottz
Psykologisk Metod AB, Stockholm, januari 1988

(160 pages in Swedish)

SKN RAPPORT 24 OPINIONSBILDNING I KÄRNKRAFTENS AVFALLSFRÅGA:
Mediestudierna - teoretiska utgångspunkter och empiriska
undersökningar

(Formation of Public Opinion on the Question of Nuclear Waste: Media
Studies - Theoretical Premisses and Empirical Investigations)

Kent Asp, Per Hedberg
Göteborgs Universitet, juni 1988

(12 pages in Swedish)

SKN RAPPORT 25 SAMHÄLLSDEBATT I ENERGI- OCH KÄRNKRAFTSFRÅGOR:
Utbudet av skrifter och tidskriftsartiklar om kärnavfall, kärnkraft
och energiförsörjning under åren 1971-1987

(Public Debate on Questions of Energy and Nuclear Power: Books and
Articles on Nuclear Waste, Nuclear Power and Power Supply during the
Years 1971-1987)

Monica Djerf
Göteborgs universitet, juni 1988

(46 pages in Swedish)
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SKN RAPPORT 26 BIBLIOGRAFI: Utbudet av skrifter och tidskriftsartiklar om
kärnavfall, kärnkraft och energiförsörjning under åren 1971-1987

(BIBLIOGRAPHY: Books and Artides on Nuclear Waste, Nuclear Power
and Power Supply during the Years 1971-1987)

Monika Djerf, Per Hedberg
Göteborgs universitet, juni 1988

(44 pages in Swedish)

SKN RAPPORT 27 INTERNATIONELL UTVECKLING INOM KÄRNBRÄNSLE-
CYKELN

(International Development within the Spent Nuclear Fuel Cycle)

Karin Brodén, Åke Hultgren
Studsvik. Nuclear, mars 1988

(80 pages in Swedish)

SKN RAPPORT 28

SKN REPORT 29

ETIK OCH KÄRNAVFALL: Rapport från ett seminarium om
ETISKT HANDLANDE UNDER OSÄKERHET i
Stockholm den 8-9 september 1987

(Ethics and Nuclear Waste: A report from a seminar on Ethical Action in
the Face of Uncertainty in Stockholm, Sweden, September 8-9,1987)

Mars 1988

(210 pages in Swedish)

ETHICAL ASPECTS ON NUCLEAR WASTE: Some points
discussed at a seminar on Ethical Action in the Face of Uncertainty in
Stockholm, Sweden, September 8-9,1987

April 1988

(14 pages in English)

SKN RAPPORT 30 SVENSKA FOLKETS ÅSIKTER OM KÄRNKRAFT OCH
SLUTFÖRVARING EFTER TJERNOBYL

(Opinions of the Swedish People on Nuclear Power and Final Disposal of
Nuclear Waste after Chernobyl)

Sören Holmberg
Göteborgs universitet, oktober 1988

(41 pages in Swedish)
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SKN RAPPORT 31 INTERNATIONELL UTVECKLING INOM KÄRNBRÄNSLE-
CYKELN

(International Development within the Nuclear Fuel Cycle)

Karin Brodén, Ragnar Gelin
Studsvik Nuclear, februari 1989

(60 pages in Swedish)

SKN RAPPORT 32 TEKNIK OCH POLITIK KRING FÖRVARING AV RADIO-
AKTIVT AVFALL. EN INTERNATIONELL JÄMFÖRELSE

(Short version in Swedish of SKN Report 17)

Tor Leif Andersson
Mars 1989

(24 pages in Swedish)

SKN RAPPORT 33 INTERNATIONELL UTVECKLING INOM KÄRNBRÄNSLE-
CYKELN

(International Development within the Nuclear Fuel Cycle)

Ingrid Aggeryd, Karin Brodén, Ragnar Gelin
Studsvik Nuclear, januari 1990

(63 pages in Swedish)

SKN RAPPORT 34 FINNS DET SÄKRA SVAR? Rapport från ett seminarium om
DEN NATURVETENSKAPLIGA KUNSKAPSBASEN FÖR
SLUTFÖRVARINGEN AV DET ANVÄNDA KÄRNBRÄNSLET
i Saltsjöbaden den 5 - 7 september 1989

(Are there Safe Answers? A Report from a Seminar on the Scientific Basis
for the Disposal of Spent Nuclear Fuel in Sweden, Saltsjöbaden 5 - 7
September 1989.)

Tor Leif Andersson (ed.)
Tellus Energi AB, man 1990

(296 pages in Swedish)

SKN REPORT 35 VIEWS ON THE CALCULATION OF FLOW AND DISPERSION
PROCESSES IN FRACTURED ROCK

Lennart Jönsson
University of Lund, March 1990

(57 pages in English)

SKN REPORT 36 WATER FLOW CHARACTERISTICS OF ROCK FRACTURES

Lennart Jönsson
University of Lund, March 1990

(54 pages in Swedish)
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SKN REPORT 37 MODELLING OF FLOW AND CONTAMINANT MIGRATION IN
SINGLE ROCK FRACTURES

Peter Dahlblom, Lennart Jönsson
University of Lund. March 1990

(54 pages in Swedish)

SKN REPORT 38 REPROCESSING IN SWEDEN: HISTORY AND PERSPECTIVE

Å Hultgren, C G Österlundh
Studsvik Nuclear, August 1990

(32 pages in English)

SKN RAPPORT 39 SEDIMENTÄR BERGGRUND SOM HYDRAULISK BARRIÄR,
FÖRSTUDIE

(Sedimentary Rocks as Hydraulic Barrier)

Kaj Ahlbom, Jan-Erik Andersson. Leif Carlsson, Sven Tirén,
Anders Winberg
Sveriges Geologiska AB, december 1990

(110 pages in Swedish)

SKN RAPPORT 40 EN KVALITATIV STUDIE I LEKMÄNS UPPLEVELSE AV RISK I
SAMBAND MED OMHÄNDERTAGANDE AV KÄRNAVFALL

(A Qualitative Study ofLaymens' Experiences of Risk in Connection With
Storage of Nuclear Waste)

Gunnar Karlsson, Anneli Ljungberg
Stockholms universitet, december 1990

(36 pages in Swedish)

SKN REPORT 41 AN OVERVIEW OF DECISION THEORY

Sven Ove Hansson
Uppsala University, January 1991

(60 pages in English)

SKN RAPPORT 42 SKNS GRANSKNING AV FÖRUNDERSÖKNINGARNA INFÖR
BYGGANDET AV ÄSPÖLABORATORIET

(SKN's review of the preinvestigationsfor the Äspö Hard Rock
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Kai Palmqvist, BERGAB
Tommy Olsson, Golder Geosystem AB
Januari 1991

(108 pages in Swedish)
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SKN RAPPORT 43 GEOGASTRANSPORTI BERG, FÖRSTUDIE

(Geogas - a tracer or a carrier?)

Hans-Peter Hermansson, Jan Chyssler, Studsvik AB
Gustav Åkerblom, Anders Linden, Sveriges Geologiska AB
Januari 1991

(43 pages in Swedish)

SKN RAPPORT 44 INTERNATIONELL UTVECKLING INOM KÄRNBRÄNSLE-
CYKELN

(International Development within the Nuclear Fuel Cycle)

Ingrid Aggcryd, Åke Hultgrcn, Karin Brodén
Studsvik Nuclear, februari 1990

(44 pages in Swedish)

SKN RAPPORT 45 OSÄKERHET OCH BESLUT, RAPPORT FRÅN ETT
SEMINARIUM OM BESLUT UNDER OSÄKERHET I
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(Decisions in the Face of Uncertainty. A report from a seminar on
decisions in the face of uncertainty in connection with nuclear waste in
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Redaktörer: Christian Munthe och Folke Tersman
Statens kämbränslenämnd, februari 1991

(100 pages in Swedish)

SKN RAPPORT 46 RISKUPPLEVELSER I SAMBAND MED LOKALISERING AV
ETT SLUTFÖRVAR FÖR ANVÄNT KÄRNBRÄNSLE

(Experiences of Risk in Connection with Site Selection for a Repository for
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Anders Biel och Ulf Dahlstrand
Göteborgs universitet, mars 1991

(57 pages in Swedish)
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Per Hedberg
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Sören Holmberg
Göteborg University. April 1991

(38 pages in English)
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The Swedish nuclear power
programme

After trie 1980 referendum on nuclear power, the Riksdag decided that nuclear power in
Sweden would be phased out no later than the year 2010 and that the number of reactors
would be limited to twelve. Since 1985, these reactors have all been in operation at the
nuclear power plants in Barsebäck, Forsmark, Oskarshamn and Ringhals. In June 1988,
the Riksdag decided upon guidelines for an early phase-out of nuclear power which would
mean that one reactor in Barsebäck and one in Ringhals would be decommissioned
between 1995 and 1996. In 1990, it is planned that the Riksdag will decide which reactors
are to be decommissioned and in what order.

Different kinds of radioactive waste
Different kinds of radioactive waste ore generated during the operation of
a nuclear power plant - low-level waste, intermediate-level waste and
high-level waste.

LOW- AND INTERMEDIATE-LEVEL WASTE

Low- and intermediate-level waste arising from the continuous operation of a nuclear
power plant are known by the common name of reactor waste. Reactor waste consists of
scrap material and metal, protective matting, clothing and suchlike which are used within
the controlled areas of the nuclear power plants. This waste also consists of filter material
which is used to trap radioactive substances in the reactor coolant. The radiation level of
low-level waste is so low that it can be handled without any particular safety measures and
so it is packed in plastic bags or sheet metal drums. However, certain protective measures
arc required when handling intermcdiatc-lcvcl waste. This waste is cast in concrete or
asphalt.

In the spring of 1988, SFR (the final repository for reactor waste) was taken into
service. SFR is located under the seabed near to Forsmark nuclear power plant. The
utilities plan to deposit all reactor waste as well as low- and intcrmcdiatc-lcvcl waste from
decommissioning in SFR.

HIGH-LEVEL WASTE

High-level waste mainly consists of spent nuclear fuel, i .c. fuel elements in which so many
of the fissile atoms are spent that the elements can no longer be used. However, the spent
fuel still generates heat on account of its radioactivity and must be cooled. The fuel is,
therefore, stored in special pools filled with water in the reactor building for at least one
year. The fuel is then transported by a specially built ship, called Sigyn, to CLAB (the
central interim storage facility for spent nuclear fuel), locaied close to Oskarshamn
nuclear power plant. CLAB was taken into service 1986. Since the radiation level is very
high, the fuel is transported in specially built containers. The walls of the containers arc
made of thick steel so as to shield the personnel and surroundings from harmful radiation
and to protect the fuel from damage.

The fuel is then placed in storage pools in an underground room at CLAB where it will
be stored for at least forty years. During this time, the radioactivity and the heat generated
by the fuel will decline thereby facilitating handling and disposal of the fuel.



THE NATIONAL BOARD FOR SPENT NUCLEAR FUEL

One of the main tasks of the National Board for Spent Nuclear Fuel (SKN) is to review
the utilities' research and development programme for the management of spent
nuclear fuel and for the decommissioning of the nuclear power plants. The Board also
supervises the way in which the utilities carry out the programme. In order to
accomplish this task, The Board keeps abreast with international research and
development work within the area and initiates such research that is important to its
own supervisory functions. The research conducted by the Board is both scientific/
technical and sociological in nature. The results from this research are published in
the SKN Reports series. A list of published reports is available at the end of each
publication.

Another of the Board's main tasks is to handle issues concerning the financing of
costs within the area of nuclear waste. Each year, the Board estimates the size of the
fee to be paid by the utilities to cover ihe current and future costs of waste
management. The proposal on fees for the coming year is reported in SKN PLAN,
which is submitted to the government before the end of October.

The Board is also responsible for seeing that the public is granted insight into the
work on the safe disposal of spent nuclear fuel. The Board will continually issue short
publications on this matter in the series, DISPOSAL OF SPENT NUCLEAR FUEL.
The following publications have so far been issued:

1. Comments on the research programme for 1986. (In Swedish)
2. (Now replaced by number 5)
3. How do we choose a suitable site for a final repository? (In Swedish)
4. Radioactive waste: technology and politics in six countries. (In Swedish)
5. This is how nuclear waste management is financed. (In Swedish and English)
6. Evaluation of SKB's research programme 89. (In Swedish)
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