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CHAPTER 1 

1 INTERNATIONAL PERSPECTIVE 

1.1 Introduction 

Since the very first successes achieved by the early 
scientists the infant industry was plagued by an atmosphere 
of uncertainty, conflict, anxiety and expectations. 

Slovic quotes Weart who said that radioactivity was 
associated with "uncanny rays that brought hideous death or 
miraculous new life: with mad scientists and their 
ambiguous masters; with cosmic secrets of life and death; 
and weapons great enough to destroy the world". 

He also quotes Smith who said: "Nuclear energy was 
conceived in secrecy, born in war, and first revealed to 
the world in horror. No matter how much proponents try to 
separate the peaceful from the weapons atom, the connection 
is firmly embedded in the minds of the public."(4°) 

However, as mentioned, there was also expectation which was 
confirmed by the successes of the past decades. There are 
at present 423 reactors in operation and 72 under 
construction (see Figure 1), as well as a proud record of 
break-throughs, in the medical world particularly where 
isotopes are being used for diagnostic purpose?. Van 
Dam» 5 5) quotes Goldschmidt who divides the history of the 
industry into five decades, as follows: 

(a) Decade of Hope - after World War II 

This time is characterized by the first nuclear-
powered submarine, but also by the secrets of nuclear 
weapons, the first nuclear reactors - a small 
fast-breeder reactor in the USA (1951) and a 5 MWe 
reactor in the Soviet Union (1954). 



Figure 1: Nuclear Power Status 
around the World 
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Euphoria 1955-196S 

The second period was characterized by euphoria - the 
time of the so-called "Atoms for peace", and the first 
Genevan conference. Other milestones were the 
establishment of the IAEA, the ENEA and Euratom. This 
decade was characterized by Albert Einstein's state
ment: "If you succeed in using the nuclear physical 
findings for peaceful purposes, it will open the world 
to a new paradise." It was a time of rapid growth, 
enthusiasm, research and development. By 1960 there 
were seventeen nuclear power stations (1 200 MWe) in 
France, USSR, UK and USA, with new projects planned in 
six other countries. By 1964 there were 43 nuclear 
reactors (3,9 GWe) internationally. 

Phase of industrial development 1965-1975 

The development of the light-water reactor was very 
successful (by that time there were almost 600 such 
reactors for the propulsion of ships). 

By 1974 there were 161 nuclear reactors, with a 
generating capacity of 47,2 GWe, internationally 
connected to the power grids (see Figure 2). 

The decade of confusion 1975-1984 

By that time the industry, inter alia, had suffered 
one severe blow, i.e. the Three Mile Island (TMI) 
accident. There were, however, also a number of other 
forces present, and the feeling of blind enthusiasm 
was beginning to fade. In some cases it was replaced 
by blatant scepticism, even antagonism. Environmental 
preservation pressure groups mushroomed into 
existence, everywhere supported by the media, with 
resultant manifestations such as the film "China 
Syndrome" and the uncanny, sinister occurrence of the 
accident at TMI which happened within six weeks after 
the release of this film. 



Figure 2: Nuclear Power Growth: 1951-1986 
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Aspects that came to the fore in particular were the 
role of nuclear power in the manufacture of nuclear 
weapons, their proliferation and the safe management 
and disposal of nuclear waste. 

It should, however, also be mentioned that the 
momentum of the preceding period of euphoria was still 
strong enough to carry the industry along to the 
extent that 119 new reactors were connected to the 
grids during this decade. 

(e) Decade of shock and new perspectives 1985 to date 

The shock was the accident at Chernobyl on 26 April 
1986 at the nuclear reactor in the Ukraine, with the 
following effects: 

31 persons dead; 

0 the evacuation of 90 000 people living within a 
radius of 30 km from the scene of the accident; 
and 

0 release of iodine 131, 20 million curies (in 
comparison with 25 000 during the accident at 
Windscale and 20 at TMI). 

There are, however, also the above-mentioned new 
perspectives - perspectives born from ambivalence and 
dispair. 

First of all there is the threat to life on the planet by 
excessive releases of CO2 and other greenhouse gases 
caused by the burning of fossil fuels - seen in perspective 
with the clean but dangerous nuclear option. 

Then there is the increasing need in energy to offer the 
growing populations of the world the opportunity of a good 
life, and thirdly, there is the realization that, in order 



to make the nuclear industry acceptable in some degree, new 
safe techniques and concepts shall have to be developed and 
the public will have to be convinced accordingly. 

THE PROBLEM INTERNATIONALLY 

The previous pages presented a brief historical overview of 
the nuclear industry. The problem of a drop in popularity 
and acceptance was mentioned but to really understand the 
full nature, scope, and possible implications of the 
problem, it is necessary to see it in perspective with 
three important processes, i.e. -

(a) the demographic processes such as population growth 
and urbanization; 

(b) closely related to this, the increase in energy 
needs; and 

(c) the "greenhouse syndrome" - the question of the threat 
to the survival of life on planet earth as a result of 
pollution of the environment and atmosphere by CO2 
and other greenhouse gases which, inter alia, are 
destroying the ozone layer round the earth and are 
responsiole for global warming. 

A figures profile of a changing world 

The following is a summary of changes and patterns of 
development that took place in the three fields: l-30' 

(a) Population growth and urbanization 

1850 one billion people on earth 
1950 2,5 
1980 5 
2000 6 
1950 179 cities with populations larger than half 

a million 
1986 the correspondening figure was 359 cities 



(b) Energy consumption (cars and trucks) 

1950 66 million vehicles world-wide 
1990 463 

(c) Domestic energy consumption) 

1850: 1 billion people "consumed" 136 million metric 
tons of coal 

1950: 2,5 billion people "consumed" 2,6 billion 
metric tons of coal 

1985: 5 billion people "consumed" 10,6 billion metric 
tons of coal. Thic means, that in a period of 
135 years, there was a fivefold increase in 
population and a 75-fold increase in the per 
capita energy consumption (zee Figure 3). 

2.2 C0 2 release 

"Concern about the long-term climatic effects of an 
uncontrolled increase in greenhouse gas concentrations in 
the world's atmosphere is not new. The famous scientist 
Arrhenius warned as far back as 1896 that global average 
tomperatures may rise by as much as 8CC for a doubling of 
the carbon dioxide content of the atmosphere(9). Although 
his estimate, arrived at without today's sophisticated 
computing facilities, is somewhat higher than current 
estimates, it raised very little concern at the time. It was 
just too aarly for global environmental awareness."*50) 

Although there is growing awareness internationally in 
respect of the implications of this phenomenon, with 
developments such as the Montreal Protocol (1987) and the 
Toronto Target (1988), it iá possible that the world may 
still not appreciate the seriousness of the problem and 
that some of the proponents nf the environmental lobby have 
their own "special" personal or political agendas. This 
uncertainty is exacerbated by the so-called "greenhouse 
syndrome". 



Figure 3: Comparison between Population Growth 
and "Consumptions" of Coal 
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As was mentioned earlier, the nuclear industry is 
experiencing what could be termed a crisis of accept?ore 
The early confident support it received from the public has 
been replaced by uncertainty and ambivalence. One of the 
main causes for this ambivalence is conflicting scientific 
announcements - the real long-term implication of the 
"greenhouse syndrome" is one such topic that is at the 
moment a field of conflicting theories and opinions 
contributing towards this ambivalence (see 24, 44 and 49). 
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CHAPTER 2 

PERCEPTIONS AND ATTITUDES 

1 General 

One of the interesting facts of life is that it is often 
found that the biggest problem can be explained by a basic 
and relatively simple definition. An example is that the 
future of the nuclear industry (and if it is accepted that 
the nuclear industry has a role to play in combatting the 
greenhouse syndrome and by implication, the future quality 
of life on planet earth) depends on and is determined by 
the "public's" attitude towards it. 

As was illustrated in the previous chapter, the nuclear 
industry has reached a critical stage in its history and 
before any remedial steps can be considered it is necessary 
to develop some understanding into the process of cause and 
effect in the development of public attitudes. 

In an effort to get the reader to understand the 
complexities and scope of this causative process, I will 
discuss a few of the basic principles. 

(a) The first is the fact that attitudes are the product 
of perceptions which, in turn, are the results of 
effects (physical and emotional) a person experiences 
during his interaction with his environment. 

(b) The second general principle is that man is a social 
being - a member of a society that could be compared 
with an organism - with the individual being a 
component thereof. In this sense the organism is then 
in a constant, dynamic state of interaction with/and 
between individual members. 
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The third general principle is that, in accordance 
with (a) and (b) above, the process causing 
perceptions and attitudes takes place on three levels: 

Firstly, on a personal basis where the individual is 
in direct interaction with his environment. 

The second level of experience is where the individual 
as a member of a social group is experiencing impacts 
from the environment on himself and the group. 
Examples are political developments, trends and 
fashions. Possibly the most important example of the 
effects of experiences on the "second level" is where 
individuals and/or groups experience nuclear power as 
part of an "oppressive" establishment. The result is 
that solutions will not be found in "first-level" 
processes like education or information, but in social 
communication on a much deeper level. 

Modern technology, air transport and the electronic 
media made a specific contribution to the scope of the 
causative effects of experiences on this level in the 
promotion of attitudinal profiles. 

The third level of experience is what is referred to 
as communal experiences carried forward from a 
collective subconscience. Examples are attitudes 
and/or fears without any logical realistic 
explanation. Figure 4 gives a diagrammatic summary of 
the causative process. 

The difficulties (regarding public attitudes) 
experienced by the nuclear industry today stem from 
first-level experiences, communal experiences on the 
second, but also from the third level. 

The fourth general principle is that once an attitude 
is formed and fixed any new information is selectively 
filtered - ignoring what is contradictory to the 
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attitue and accepting as reinforcement what is in 
agreement as confirmation.^^) 

Perceptions and attitudes in respect of nuclear power 

General principles 

Nuclear energy is experienced by the public in three 
dimensions: 

Firstly, there are the technical realities of the reactor 
and its fantastically condensed source of power, and 
radiation with all its diverse qualities and "powers" with 
examples such as the incident at TMI and the accident at 
Chernobyl - the hard physical reality; 

Secondly, there is the psychological and political meaning, 
including the association of modern technology with 
authority, government and control, with a nuclear reactor 
as condensed symbol of modern industrial technology. 

The third dimension is the product of old myths about 
"divine secrets, mad scientists, dreadful pollution and 
cosmic apocalypse" and is closely linked to the fact that 
nuclear power was introduced to the world by World War II. 

Brown and White(8) made a summary of a number of studies 
done on the understanding of ordinary peoples' attitudes 
towards radiation. They summarized the findings as 
follows: 

(a) Judgements about nuclear energy are multi
dimensional, i.e. include psychological factors of 
worry and anxiety, economic factors and environmental 
factors. 



(b) Those who are for or against nuclear power actually 

use djff»r°"t jvr'.̂eïír.ent criteria rather than simply 

using the opposite poles of the same evaluations. 

(c) People use different criteria when considering the 

issue in an abstract or global way or as a more 

concrete and localized question (this is one of the 

causes of the Nimby syndrome). 

(d) As the issue becomes personally relevant, people 

engage in a more elaborate differentiation that 

incorporates assessment of Jucal impacts - thus the 

Nimby syndrome. 

They then mentioned a number of additional studies done by 

themselves and come to the following conclusion: 

(a) They believe the emotional connotations of nuclear 

power and radiation are the most powerful in 

influencing opinion and are the most resistant to 

change. They also found that there was little 

evidence to support the view that increased knowledge 

will influence adverse reactions or attitudes. 

(b) They also mentioned that an additional problem was the 

"cleavages of views amongst technical experts, as well 

as those espousing either technological or 

environmental values". 

(c) They concluded with two points of view. The first was 

that in spite of what they said about the ambiguous 

benefit (to the industry) of additional knowledge, 

there was an obvious need for knowleige amongst the 

public and that they felt that it should be attended 

to; also that adverse reactions to nuclear technology 

were more likely to be associated with lack of 

confidence in the managing or regulatory institutions' 

ability to fulfil their functions rather than a fear 

of radiatio 1. 
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Cultural, political dimensions 

The matter was mentioned in the previous chapter. It is 
too simplistic to accept that attitudes in regard to 
radiation are formed by short-term experiences and isolated 
aspects like knowledge, finance and fear. Recent studies, 
i.e. Brown and White^ 8), Vittes, Pollock and Lilie^ 5 6), 
De Galzain^22) and Gamson et ai.^2-*) proposed a new 
paradigm - one centered around "public accountability - as 
a controversy between corporate capitalism and its 
victims". It questioned corporate motives and competence 
and relied on evoking cultural ties to peoples' views about 
capitalism and equality issues. Accordingly it is 
suggested that people who question capitalist institutions, 
and who favour equality in general, are open to antinuclear 
arguments. 

It would seem thus that the mentioned researchers 
established fiat peoples' nuclear experiences are being 
interpreted in a cultural sense in terms of core values 
like individualism, capitalism, equality of opportunity, 
religion, etc, rather than short-term physical dangers of 
pollution and radiation. 

Exacerbating circumstances 

General 

The circumstances that lead to the present crisis of 
credibility in which the nuclear industry finds itself, can 
be related to communication and can roughly be divided into 
four main groups. 

Firstly, the early nuclear scientists made themselves 
guilty of "playing around" with semantics, concepts and 
emphasis that laid a cultural collective subconscious 
foundation for a syndrome of anxiety and fear that is 
commonly manifested amongst the public today. 
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The second group of circumstances are associated with l,° 
communication gap that exists between the scientist whr, 
feels safe and confident with, and among his scientific 
knowledge and creations, in sharp contrast with the fearful 
genera1 public. 

T'.ie third group of causative circumstances are related to a 
communication process that is basic to mankind - man in 
relationship to/with his environment, the child versus the 
family and the subject versus the establishment. 

The fourth factor that contributes to confusion, anxiety 
u.id fear is the disagreement and acrimony that often occur 
between what is accept€;d as eminent scientists regarding 
aspects that are of great importance to the general public 
as of little importance. 

3.2 Early lapses in the communication process 

The first and probably the most important problem has not 
changed since the very first discoveries in the nuclear 
field, the fact being that very lew (if any) scientists are 
communicators. This fact had its most intense impact on 
society at the very beginning when it was exposed/ 
introduced to the true nature and scope of the fission 
process. In fact, the immensity profoundly affected 
society - even the early scientists. 

Early manifestations of the problem are illustrated by 
conflicting beliefs, statements and perceptions among 
scientists themselves and members of the public. Examples 
are, i.e. Frederich Saddy, one of the early pioneers (a 
British chemist) who announced within a year of the first 
discovery of nuclear energy that the energy locked within 
the atom was so great that the earth could be seen as a 
storehouse full of explosives; that if the energy could be 
unleashed it could "destroy the earth" (Weart ( 6 0)). In 
an effort to illustrate the communication problem, Weart 
went on to quote Ernest Rutherford, a British physicist, 
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who was annoyed by the above-mentioned sensationalism, 
tried to play it down by referring to Saddy's statement as 
scientific nonsense. Weart further mentioned a number of 
films and articles on "mad scientists" with invisible rays 
capable of destroying cities. It should be emphasised that 
even in those early days the film makers, authors and 
journalists were more articulate and versed in the ways and 
techniques of communication than the scientists. A further 
illustration of early communication problems for the future 
industry was the early popularity of radium (a decay 
product of uranium) as component of a variety of medicines 
like in the "treatment" of TB, blindness, and a number of 
other ailments in the form of pastes, tonics, powders, 
pills and suppositories, on the one hand, and newspapers of 
the time reporting that radioactive "rays" could cause 
sterility, genetic mutations and cancer on the other(->y). 
Thus a conflict in interest between those who knew and 
those who did not started right at the beginning. 

3.3 Lost opportunities 

As mentioned earlier there exists a wide communication gap 
between the nuclear scientist and the public (see 
Figure 5). 

Although .this point has been debated and there seems to be 
some doubt as to the real value of additional information, 
the public has, right from the beginning, shown a keen 
interest in radiation and related matters. Over these 
years this interest provided a good opportunity to the 
industry and its representatives, engineers and scientists, 
to bridge the communication gap between them and the 
general public by information and education, alleviating 
the fears and demystifying the nuclear issues. 

The problem is that it often happened that "they" lost the 
opportunities and did the opposite by sticking to secretive 
vagueness, or making their messages frightening and 
threatful - hiding behind a screen of arrogant, insensitive 
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technical indifference, leaving the impression that "we 
nuclear scientists are the masters of cosmic force and that 
we cannot share the great secrets with the 'simple' general 
public.''^59) 

As one of the results of this mismanagement, a process of 
polarization took place which Weart refers to as the "new 
class" being people whose careers were not industrial 
production but communication - journalists, public interest 
group leaders, mov_e stars and cartoonists whose power in 
society is enhanced by the degree to which they can 
discredit traditional industrially based authority.(60) 

It would seem that the nuclear industry had come to carry 
quite some burden. There are images associated with weird 
radiation, mad scientists and all the destruction of modern 
warfare, also everything that people dislike about 
technology, impersonal and manipulative authorities. In 
addition, there are also the magical and cosmic forces of 
life and death. 

These negative associations seem to have become almost 
inseparable from the logical and emotional aspects of 
energy and nuclear power. Weart(' quotes a recent 
example of authorities in Taiwan who launched an elaborate 
and expensive risk communication programme to promote 
public support for building a new reactor. Surveys showed 
that if the programme made any difference it was to 
increase public worries about reactors. 

Simply to be reminded of nuclear energy's power, even in 
the most reassuring terms, was to become more anxious. 
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CHAPTER 3 

RECENT TRENDS AND THE PRESENT SITUATION 

1 General 

In Chapter 1 the trends and difficulties the nuclear 
industry experienced during the last few decades were 
discussed. Mention was made of early optimism, fast 
growth, high expectations and of the subsequent 
disappointments ending in a bleak picture of fear, 
animosity and antinuclear sentiments that stand in direct 
causative relation with threats such as global warming and 
its apocalyptic consequences. 

It is, however, also important to realize that man (when he 
can afford it) can spend time playing around with fancy 
ideas and ideologies. He has, however, survived many 
centuries and has the innate ability to make the necessary 
adjustments when survival is at stake. This process (or 
elements of it) is at present clearly observable in respect 
of firstly, tendencies regarding the industry - what is 
really happening in the world in respect of the operation 
and the construction of nuclear power plants and well as 
changes and/or shifts in the general public's attitudes 
towards nuclear power and its future role in the generation 
of electricity. 

In an effort to illustrate to the reader the nature and 
scope of the mentioned process (of moving back to reality 
and/or survival), attention will first be given to the 
"hard" facts of the industry: the number of nuclear 
reactors in operation and the number under construction. 
To complete the picture, attention will be given to trends 
and shifts in perceptions and attitudes. 
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The nuclear industry today 

General 

Despite the bleak picture painted in Chapter 1 regarding 
the future of the nuclear industry, there are "hard" facts 
available to confirm that the industry has survived and is 
making a mammoth contribution to generation of electricity 
and, in doing so, making a contribution towards curbing the 
release of greenhouse gases (GHGs). The production of 
electricity from nuclear power stations has, in fact, 
increased throughout the 1980s, admittedly not as much as 
originally predicted but nevertheless. Nuclear is still on 
the upward curve. 

The drop in popularity mentioned was felt in most countries 
but very few, i.e. Sweden, Italy and Austria, have actually 
ruled nuclear out. 

The situation in these countries is, however, not simply a 
matter of black or white. The two power stations in Italy, 
Caorso and Trino, were shut down. They have in fact not 
operated since 1986 and 1987 resfactively. The one power 
station in Austria, Zwetendorf, was nearing completion at 
the time of the incident at TMI - construction was 
stopped. Since then attitudes have changed and the public 
have lost their fear. It has, however, since become a 
political football. It seems as if it might still come on 
line burning natural gas. The situation with Sweden can be 
summarized as follows: 

(a) Half of its electricity is generated by nuclear power. 

(b) It is the European country with the highest per capita 
use of nuclear energy. 

(c) They have a ban on any further hydroschemes. 
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(d) They have a ban on any increase in CO2 emissions. 

(e) The lack of realistic alternatives have now brought 
about a strong movement among some trade unions and 
political parties advocating a "rethink" of the 
matter. 

One of the countries where the drop in construction of new 
units was experienced the strongest, was the USA (the 
country with the largest number of nuclear plants in 
operation). There have been no orders for new plants 
during the last fifteen years. In this context, it is 
necessary to point out that the main reason for this lack 
of orders is largely based on finance. In the first place, 
with the unrealistic expectations of the early 1970s, 
utilities expanded and planned for expansions that far 
overreached real development. The effect was that nuclear 
plants had been operated in an uneconomical vacuum of 
over-production of electricity for some years. Other 
"hard" factors in this context were escalating capital 
costs, lengthening licensing and construction time and 
technical problems relating to the storage and management 
of medium and high-level waste. A further example of the 
American siuation is that Josephson (1993) also mentions 
that participants at a seminar held in Washington, D.C., 
during 1993 were told that the Clinton administration was 
planning to eliminate further R&D for nuclear power. 

2.2 Nuclear reactors today 

Details regarding the number and generation capacity of 
nuclear reactors world-wide were published in the IAEA 
Bulletin of 1/1993 (see Figure 1). According to this 
source there were 423 units with a total net generating 
power of 330 583 MWe in operation and 72 (59 716 MWe) under 
construction. According to Nuclear Engineering Inter
national 1992 (see Figure 6A & B), there were, in 1991, 
from a total of 29, three countries generating more than 
50% of their electricity by nuclear, eleven more than 30%, 
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Figure 6B: Nuclear Generated Electricity in 1991 
as a Percentage of Total Generation (> 25%) 
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and eighteen more than 20%. France and Lithuania developed 
more than 70%. 

2.3 Attitudes towards nuclear power 

(a) International 

One of the difficulties that was discussed in Chapter 
1 was the fact that the average nuclear scientist/ 
engineer tends to be (over)confident regarding the 
safety, risk and suchlike aspects relating to the 
industry; that they are also accused of being callous 
and insensitive regarding the anxieties felt by the 
general public and, in doing so, ignore and/or 
underestimate the full impact public sentiment can 
have on the nuclear industry. It is, however, also 
important to note that overreaction and an unnecessary 
degree of pessimism can be as bad for the industry. 
It should be remembered at all times that negativeness 
will never generate confidence and trust. It is thus 
necessary that stock be taken of attitudes and that 
the positives as well as the negatives be noted. If 
the "hard" facts under 2.2 are considered, we seem to 
have reached a stage where it is not a matter of 
whether to prove to the people that nuclear is good 
and acceptable but to demonstrate to the public that 
they have already accepted nuclear as good, necessary 
and acceptable. 

The following are extracts from recently published 
articles illustrating the degree of acceptance as 
established by research: 

The UK July 1993 

61% of the sample indicated that they considered 
nuclear power necessary to meet Britain's energy 
needs. 
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29% took the view that nuclear was "essential or 
necessary to a large extent". 

92% believed it was vital for Britain to have a 
balanced energy policy, based on a mix of energy 
sources'^'. 

The USA July 199 3 

On nuclear safety: Respondents were asked to indicate 
on a scale of 7 how safe they felt nuclear energy 
plants were, where 1 means very unsafe and 7 very 
safe. 

1984 1993 
Safe 34% 50% 
Middle 17% 16% 
Unsafe 48% 27% 
Don't know 1% 7% 

It is of interest to note that despite the accident at 
Chernobyl (1986) the trend towards acceptability 
continued. 

It would seem that the accident at Chernobyl had some 
sobering effect on the public. Bisconti quotes Jon 
Miller who did a survey for the National Foundation 
and found the same trends, stating "The Chernobyl 
disaster brought nuclear power safety out of the world 
of science fiction and into the real world". 

On building new nuclear energy plants: Respondents 
were asked to give their attitude towards the building 
of new plants by responding to the following cues: 
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Oct 1991 Sept 1992 May 1993 
Build now 24 18 14 
Don't build now 
but keep the 
options open 48(7_2) 56(H) 64(7_8) 
Close the option 22 23 16 
Don't know 6 3 6 

On the role nuclear energy should play: To the 
question of how important a role the respondent 
thought nuclear should play in America's future energy 
needs, the percentage saying the future role should be 
important was as follows: 

Public 69% 
Opinion leaders 72% 
Congressional staff 83% 

Prom the above it appears that although the general 
public is cautious regarding their response towards 
nuclear, the realities of the situation are forcing 
them to accept it as an inevitable fact of future 
survival. This acceptance is also illustrated by the 
responses in respect of planned future developments 
mentioned above. 

South Africa 

In South Africa this general pattern of "conditional" 
acceptance is also present. This is illustrated by 
the following surveys conducted during the previous 
five years: 

(i) KOEBERG 1988< 1 2> 

A survey of general attitudes towards nuclear 
power was conducted amongst the public in the 



vicinity of KOEBERG. In response to a question 
as to what the respondent's reaction would be if 
there were to be further extentions to the 
generating facilities at KOEBERG, 44,2% indicated 
that they would support it, 21,7% were against 
further development and 34% were uncertain 
(Figure 7A). 

Respondents were also asked to indicate what 
their feelings in respect of their safety and 
that of their families were in respect of th 
development when they first heard of it in the 
beginning before construction. 31,57% indicated 
that they were positive without any undue 
anxiety, 27,27% were worried and 43% uncertain 
(Figure 7B). They were then asked whether they 
had since changed their minds. The response 
was: 30% had changed, 67% had not changed and 2% 
had been uncertain. Of those that had changed 
their opinion 90% were more positive (Figure 7B). 

(ii) Vaalputs 1990<14) 

In a survey of general attitudes of the public in 
the vicinity of the nuclear waste disposal site 
at Vaalputs, respondents were asked to give a 
comparative rating of importance in the 
generating of electricity of coal and nuclear 
energy. The response pattern, although 
scattered, had a distinct bias towards nuclear 
(Figure 8). 

(iii) Cape West Coast 1990(13) 

As part of a site selection exercise on behalf of 
ESKOM, members of the community in the area along 
the coast between Port Nolloth and Hondeklip Bay 
were asked to indicate -
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(aa) what they thought of nuclear power as a 
source for generating electricity; 

(bb) what their reaction would be if it was to 
be decided that a nuclear power station was 
to be built in the area; and 

(cc) whether they thought a nuclear power 
station would create problems for the 
community. 

The response pattern (Figures 9A & 9B) showed a 
generally high positive profile, with the 
coloured respondents a bit lower as well as 
slightly more uncertain as illustrated by the 
slightly wider standard deviation. 

(iv) KOEBERG 1991< 1 6) 

As with the previous study of attitudes of the 
community around KOEBERG, respondents were again 
asked to indicate what their original feelings 
towards the plant were. They were also asked to 
indicate whether they had changed their minds 
since and in the event, in what way. According 
to information (Figure 10), the response pattern 
was similar to the results of a similar exercise 
during 1988 (above). Those who were negative by 
and large became positive (the worrying thing, 
however, is that a relatively large part of the 
community - more than a third - was still 
uncertain) . 

Respondents were also asked to indicate what 
their response would be if the generating 
facilities at KOEBERG were to be extended. Just 
more than half said they would support it. 
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Figure 9A&9B: 
Attitudes towards Nuclear Power 
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Approximately a third indicated that they would 
oppose it and 16,8% was uncertain (Figure 10). 

KOEBERG Schools 1991<15) 

The object of this study was to measure the 
relative success of the information/public 
relations programme of the information section of 
KOEBERG among the school children of the area. 
Of the questions put to them were, how they rated 
nuclear power as a source of electricity: at the 
present moment, and in the next century. The 
responses were distinctly positive and recorded 
an expected increase in rating in the future 
(Figure 11). 

National attitudinal survey 1992 

During 1992 Markinor conducted a survey on behalf 
of the ^EC of attitudes and perceptions regarding 
a spectrum of aspects related to the nuclear 
industry in South Africa. One of the questions 
respondents were asked was to rate the importance 
of nuclear energy, at present and in the future. 

Pertinent points from the results (Figure 12) are 
the following: 

The large majority of respondents rated 
nuclear energy as important. 

It would seem that the members of the black 
community's rating is slightly lower than that 
of the other groups. This could well be as a 
result of a lack of knowledge, particularly 
if seen in perspective with the relatively 
high percentage of uncertainty registered. 
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Figure 11: Nuclear Power rated as a Source of 
Koeberg Schools 
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Figure 12: Importance of Nuclear Energy, Now and in the Future 
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CHAPTER 4 

WHERE DO WE GO FROM HERE? 

1 General 

Professor Lee (1989), in discussing the principles and 
importance of communication, mentions an incident when a 
colleague, Professor J Hastings-Read of Oxford, was seen 
pumping the wheel of a bicycle. A passer-by noted that he 
was busy with the inflated wheel and drew his attention to 
it. The good professor's comment was: "Extraordinary, do 
they not communicate?" The ability to be able to 
communicate thoughts and feelings is probably one of 
mankind's greatest gifts. It is, however, also this same 
gift, when not used in the correct way, that has caused 
untold problems. 

In discussing the communication process and its pitfalls for 
the scientist, Helen Moody^ 4 1) refers to the scientist's 
"language" and says "Scientists and engineers must translate 
their "expertise" - their specialised languages - into words 
and ideas their different audiences can understand." To 
illustrate the importance of cultural differences and the 
interpretation of messages she quotes an occasion when Niel 
Armstrong gave a talk to a group of Japanese children on his 
landing on the moon. One of the children apparently asked 
him what the moon really was like. He replied "Well, it 
wasn't made out of green cheese." His reply was translated 
into Japanese as, "I didn't see any rabbits there." A good 
or bad translation? The translator knew that a literal 
translation would have caused confusion as the Japanese 
child would not understand what cheese had to do with the 
moon. He improvised, knowing that according to the 
equivalent Japanese folklore at full moon the profile of a 
rabbit is seen (instead of a man or green cheese). Another 
example quoted by the same author is a case of an American 
firm advertising a product 



in China claiming that it would "bring your spirits to 
life." In a literal translation the message was that it 
would "raise your ancestors from the dead." 

As discussed previously, the nuclear industry is at the 
present moment finding itself in great difficulty. The 
causes, scope and conditions were discussed in the previous 
chapters. Representatives of the industry are acutely 
aware of the situation and extensive research has been done 
on ways to re-establish the industry in the eyes of the 
public. Most authorities are in agreement that the main 
solution would be through effective communication with the 
public. 

According to the illustration of Moody, there are certain 
important basic principles to be considered when a 
communication programme is being planned. The first and 
probably the most important one is tc know the attitudinal 
profile of the target audience, what their attitudes, hopes 
and fears are, and what the causes are that brought them 
about. You cannot hope to solve a problem without knowing 
what the causes are. 

Vittes et a.1. are of the opinion that the nuclear 
experience suggests that mass attitudes appear to be 
informed by basic cultural values. "People" make sense out 
of political life by referring to "core values" concerning 
individualism, capitalism, equality of opportunity, 
religion, etc. They then established that the extent to 
which a person's core values would inform on an issue 
depended on three related variables: 

(a) The objective content of the issue, 

(b) The way the issue is framed by the elite and 
intermediaries, and 

(c) The individual's level of attentiveness to the claims 
made about the issue. 
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Some issues (like abortion) has a relatively simple direct 
reference to a person's values. Others are more 
complicated with unfamiliar technical means oriented 
aspects, and the public's response will depend on framing 
by social agencies and an individual's attentiveness. 
Nuclear is one such example where attitudes are formed by 
"framing" by others such as the media and/or 
social/political leaders. The early enthusiasm with 
nuclear was an exanple of the above- mentioned process. 
The image lasted for some time. There were, however, other 
"social" trends and a different framing process took 
place; thus the problem as discussed in Chapter 1. 

Basic steps to be taken 

1 Aggressive marketing of industry 

With energy as the backbone of human activity (see Figure 
13) and planet earth a reservoir of a diversity of sources, 
it is man's responsibility to manage these sources in such 
a wa/ that life and growth are sustained optimally. It is, 
however, important to bear in mind that all processes of 
converting a source to energy have some cost and/or 
danger/risk factor associated with it and the ideal policy 
would thus provide a place for as large a spectrum, i.e. 
fossil, nuclear, solar, hydro, wind, waves, thermal power, 
etc. as possible. The above thoughts are relevant to a 
general energy policy. The important point is that nuclear 
is one of the alternatives, and it is the duty of the 
industry to market itself. 

The very first basic step to be taken is for the nuclear 
industry "to get its act together" and to start an 
aggressive proactive programme marketing the industry. In 
preparation for such a programme there are a few important 
preparatory steps: 
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Training of scientists to become communicators 

As explained earlier, the industry is (and has been from 
virtually the beginning) at a disadvantage because the 
scientists who are representing it on the public platforms 
are not communicators. To get over this first hurdle, it 
is necessary to rectify the situation with the necessary 
training. As wide a spectrum as possible of members of the 
nuclear workers' force should be motivated and trained to 
be able to serve as ambassadors whenever the opportunity 
presents itself. 

All members of industry must be convinced of the 
correctness of the cause. (The first campaign must be 
aimed at ourselves.) 

Study of target audiences 

The population of South Africa is diverse and heterogenic. 
For the purposes of planning a communication strategy, the 
South African society can be divided into two main 
categories. Firstly, the youth - scholars and students who 
could be reached through their institutions and a planned 
curriculum should be the main target. The second group, 
the adults are also important but they are representing 
such a wide spectrum of ethnic and cultural divergence, 
that an effective communication programme would have to 
apply a wide spectrum of media with as many levels to the 
basic message. 

Before a marketing campaign could be launched, it would be 
necessary to make an in-depth study of these publics and 
their "nuclear profiles" - their perceptions, attitudes, 
fears and expectations. In this context, it is important 
that the technical detail and scope of a message should be 
in step with the nature and needs of the target group. 
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Decide on and construct the message 

Leny(j ) emphasises the point that nuclear power is SAFE, 
CLEAN and ECONOMICAL and that it is acceptable to the 
people. Closely, and causatively linked with this, is the 
whole matter of the greenhouse syndrome and the related 
roles of nuclear and fossil fuels. With the campaign we 
launch, there are two important aspects to remember: 
Firstly we should, instead of wasting energy on trying to 
convince the public that nuclear is safe, clean, and (in 
the long run) economical, point out to them that they have 
already accepted it as such - in the RSA as well as 
internationally. The second aspect is to remember to use 
the "correct" terminology in our messages (see Chapter 2, 
par. 3.3 and Chapter 4, par. 1 above). 

The medium 

In deciding which medium to use, of the important 
considerations are the fact that some have a narrow 
spectrum short-term effect and some the opposite. In the 
first instance, in the popular media the effect of an 
article in a newspaper or an announcement on TV could have 
a traumatic, but if not followed up, a relatively 
short-term effect. On the other hand, if a "digestable" 
message is given to children or students in a school or 
university curriculum, it could have a long-lasting 
effect. It is suggested that the co-operation of as wide 
as possible a spectrum of media be sought. In this context 
it is important to remember that (as said earlier) the 
future of the nuclear industry depends on a positive 
message carried out by all its workers - the most effective 
medium is the one to one, or one to a small group 
situation. 
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CHAPTER 5 

SUMMARY AND CONCLUSIONS 

In this paper an analysis was made of communication as medium 
for the process of interaction between the nuclear industry and 
the public at large. The historical profile of public 
acceptance analysed the early enthusiastic support, manifested 
by a dynamic development, expansion, and optimistic extrapola
tions regarding possible future growth of the industry, and the 
subsequent decline in popularity, and present confidence/trust 
crisis situation. The process was then brought into causative 
perspective and particular attention was given to some of the 
main exacerbating circumstances. 

Attention was then given to two other processes: active, 
parallel to, but indirectly linked with the nuclear status 
crisis. Firstly, we looked at the ever growing world population 
and the accordingly growing need for technological development 
to cater for the hungry millions, and secondly at the growing 
problem of the greenhouse gases resulted by the burning of 
fossil fuels (in perspective with the implications for the 
nuclear industry). 

An analysis was made of the present state of "nuclear affairs" -
the number of reactors in operation, those under construction, 
and the respective generating capacities. The latest trends in 
attitudes of some of the most important nuclear countries were 
brought into line with these statistics and the following 
conclusions were made: 

(a) With the expanding world population and concurrent increase 
in energy needs on the one hand and the threat to life by 
pollution of greenhouse gases on the other, it is 
imperative that nuclear, which is at present the only 
practical solution to the impending energy crisis, be 
accepted as such. 



(b) After the early enthusiastic support, nuclear energy has 
experienced a definite drop in popularity since the mid 
70s. 

(c) The main cause for this is what could be described as a 
communication gap between the industry and the public. 

Despite the above, it was also concluded that the nuclear 
industry is, although at a slower rate, still expanding as 
well as making a valuable contribution to -

(i) the generation of electricity; and 
(ii) the prevention of pollution by greenhouse gases. 

(d) We should launch an aggressive well planned campaign 
marketing the fact that nuclear is CLEAN, SAFE, CHEAP AND 
ACCEPTED AS SUCH BY INDUSTRIALLY DEVELOPED COUNTRIES. 



46 

BIBLIOGRAPHY 

1 ANON. World Status Report: Nuclear Power. Energy 
Economist. January 1990. 

2 ASHTON, Jack. UK Polls show majority sees need for nuclear 
energy. The Nuclear News Network of the European Nuclear 
Society. 13 July 1993. 

3 BABCOCK, Glenys A. Perceptions of peril. The Bulletin of 
the Atomic Scientist. June 1993. 

4 BISCONTI, A.S. & LIVINGSTON, L. Speaking about advanced 
designs: Simple is best. Nuclear News. September 1989. 

5 BISCONTI, A.S. Public opinion on nuclear energy safety. 
USCEA. July 1993. 

6 IBID. Public opinion on the role nuclear energy should 
play. USCEA. July 1993. 

7 IBID. Public opinion on building new nuclear energy plants. 
USCEA. July 1993. 

8 BROWN, J.M. & WHITE, H.M. The public's understanding of 
radiation and nuclear waste. J. Soc. Prot 7(2) 1987. 

9 BUGL. J. The role of nuclear energy in reducing C0 2 emissions, and the requisite measures involved. Technologies 
for a greenhouse constrained society. Oak Ridge, USA. 1991. 

10 CHALMERS, J. et al. Socio-economic impacts of nuclear 
generation stations. Nureq/CR 2750 July 1982. 

11 CHAR, N.L. & CSIK, B.J. Nuclear Power Development: History 
and outlook. IAEA Bulletin. March 1987. 

12 DE WAAL, H.S. ESKOM/KOEBERG Houdingsopname. AEK 1988. 

13 IBID. Psigomaatskaplike Basislyn van die Kaapse Weskus. AEK 
1990. 

14 IBID. Vaalputs Houdingsopname. AEK 1990. 



47 

15 IBID. KOEBERG Schools 1991: Ar evaluation of attitudes of 
senior scholars from schools in surrounding areas. AEK 1991. 

16 IBID. KOEBERG 1991: 'n Ontleding van Houdings en Persepsies 
van die gemeenskap ten opsigte van die aanleg en sy bedryf. 
AEK 1991. 

17 DIONNE-NARSOLAIS, R. & WINDSOR, R. (van die Canadian Nuclear 
Association): Improving public understanding of nuclear 
matters: Canadian perspective and experience (date unknown). 

18 FIORE, Joy., BISCONTI, A.S. & Mc KLVEEN, John W. 1989. 
Effective public information programs for nuclear operations. 
Annual meeting of the American Nuclear Society. January 
1989. 

19 FISCHLOCK, David. The rights and rights of nuclear energy. 
Atom 385. November 1988. 

20 FULKERSON, W & JONES, J.E. (Jnr). C0 2 and the world energy 
system: the role of nuclear power. Nuclear Engineering and 
Design 136 (1992) 23-28. 

21 GABOREAU, Claude. Annual Report on Public Attitudes covering 
the year 1 December 1989 to 30 November 1990. The Uranium 
Institute. 1991. 

22 GALLIOT DE GALZAIN. Right of the public to participate in 
the Nuclear Decision-making Process. Nuclear Law, Bulletin 
50. December 1992. 

23 GAMSON, W.A. & MODIGLIANI, A. Media discourse and public 
opinion on nuclear power: A constructionist approach. 
American Journal of Sociology 95: 1-57 (1989). 

24 GERHOLM, T.R. Climate and Carbon Dioxide: Are fossil fuels 
a threat to the Environment? World Energy Council Journal. 
July 1991. 

25 GRAY, J.E. Economic, Political and Public Acceptane factors 
influencing the future of nuclear power in the United States. 
Trans ANS 58 (1989). 

26 HARDING, Christopher. Public understanding: Can we make an 
atom of difference? Atom 401. March 1990. 

27 HARDING, Christopher. (Date and source unknown.) 



48 

28 JOSEPHSON, Julian. Nuclear Power's Dim Future. Environ. 
Sci. Technol. Vol. 27, No. 6. 1993. 

29 KAICENER, Jill. Atomic energy image survey report. Markinor 
(Pty) Ltd. May 1992. 

30 K00MAN0FF, F.A. Energy the enabler in our changing world. 
Nuclear Engineering and Design 136 (1992) 17-21. 

31 KUEN, Steven E. Nuclear power: Once on top, can it climb 
back? Power Engineering. June 1993. 

32 LE CLERQ, J. The Nuclear Age. Paris: Le Chene & Hachette. 
1986. 

33 LEE, T. Communications breakdown in nuclear energy. Physics 
World 2. April 1989. 

34 LENY, J.C. 1989. Nuclear Power for production of clean, 
reliable electricity in Europe. Nuclear Europe. 7-8/1989. 

35 LEWIS, H.W. 1990. Technological Risk. W.W. Norton & 
Company, New York, London. ISBN 0-393-0283-6. 

36 LOCKE, D.N. We never thought that. The Nuclear Engineer, 
Vol. 29 No. 6. 

37 LORD MARSHALL, K.T. CBE FRS, 1990. Radioactive Materials and 
Radioactive Waste. Toespraak deur bogenoemde voor die 
"Institution of Lighting Engineers". 

38 MEADOWS, D., MEADOWS, L. & RANDERS, J. Beyond the limits. 
Earth Scan Publishers, London 1992. 

39 MASTERS, Richard. On a plateau after 50 years. Nuclear 
Engineering International. June 1993. 

4C MODERN POWER SYSTEMS. Nuclear nations struggle against 
enemies within. M.P.S. 11(8) August 1991. 

41 MOODY, Helen* Where's the rabbit? Translating science and 
technology (date unknown). 
* President, communication strategies, Inc. P 0 Box 25781/ 
Corrales, New Mexico 87048. 



49 

42 MORONE, J.G. & WOODHOUSE, E.J. Why the demise of nuclear 
energy? Chemtech. March 1990. 

43 MURRAY, Kevin. Probing the public's point of view. 
Atom 429. July/August 1993. 

44 PEARCE, R.K. et al. Energy and Health: Integrating Quantity 
and Quality in Energy Planning. World Energy Council 
Journal. December 1992. 

45 RIPPON, S. A lot of people don't think a lot of nuclear. 
Nuclear News. April 1990. 

46 ROWLAND, F.S. President's lecture: The need for Scientific 
Communication with the Public Science, Vol. 260 June 1993. 

47 SAUNDERS, P. & ACLAND-HOOD, M. Radiation: the need to know. 
Atom 386. December 1988. 

48 SLOVIC, Paul. Plenary Session - Limitations of Technology. 

49 SMIT, A.L. Worlds Apart: A Tale of the "Haves" and the 
"Have nots". Mining Survey. No. 2 1992. 

50 STUMPF, W.E. & KING, J.W.A. The future role of nuclear power 
in addressing global environmental problems. AEC. 
Presentation to the Institution of Nuclear Engineers, Cape 
Town, No. V, 1992. 

51 TERUAKI, Ohnishi. Selective amplification of the amount of 
nuclear information released by the newsmedia. Ann. Nucl. 
Energy. Vol. 20, No. 8 1993. 

52 UEMATSU, K. Greenhouse effect: Reconsidering the role of 
nuclear energy. Atomwirtschaft. October 1990. 

53 URANIUM INSTITUTE. Annual Report on public attitudes 
covering the year 1 December 1989 to 30 November 1990. 
13 March 1991. 

54 USCEA. Big perception gap real and perceived public opinion 
about nuclear energy. 1992. 

55 VAN DAM, H. On the history of nuclear energy. Nuclear 
Europe Worldscan. 11-12, 1992. 



50 

56 VITTES, M.E. POLLOCK, P.H. Ill & LILIE, S.A. Factors 
contributing to nimby attitudes. Waste Management. Vol. 13, 
pp. 125-129. 1993. 

57 WATTON, D. Nuclear Power to the People. How to explain. 
Nuclear Europe. Vol. 9-10. October 1989. 

58 WEART, Spencer R. Nuclear fear, a history of images. 
Atom 393. July 1989. 

59 WEART, Spencer R. Images of nuclear energy: Why people feel 
the way they do. IAEA Bulletin 3/1991. 

60 WEART, Spencer. Fears, fantasies and fallout. New 
Scientist. November 1992. 

61 WILDGRUBER, O.H. 1990. Public acceptance of nuclear power. 
Abdan Conference Angra. Brazil. January 1990. 

62 WOODCOCK, G., DRURY, M.C. Dealing with anti-nuclear 
sentiments - some local approaches. 


