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ABSTRACT

Nuclear power is a necessary, probapbly irreplacable
sourge for the future energy supply of the world. Neither it
nor the issue of non-proliferation would be well served if the
nuclear option were to be suppressed by maljor developed

countries, such as Canada.

RESUME

L'énergie nucléaire est une source d'énergie nécessailre

* et probablement irremplacable du monde de demain. Si des pays

trés industrialisé&s, comme le Canada, venaient 3 supprimer

l'option nucléaire, cette cause tout comme celle de la

non-prolifération n'en seraient pas plus avancées.
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PREFACE

The controversy over nuclear power - which has been
going on for some time in the Western world - shows no sign of
dying. If anvthing, indications are that by now the
anti-nuclear lobby has achieved an influence far in excess of
its real representative base. Some of the questions and
concerns raised by this debate are, as the present paper tries
to show, important and in need of resolution. Others are
verhaps more spurious, for reasons which will be shown. Most
important, perhaps, some concerns have been largely lacking
from the debate, and the most conspicuously lacking gquestion is
that of the link between the nuclear option and strategy. To
what extent does security and freedom of action depend on the
maintenance and proper utilization of the nuclear option? It

is to some of these concerns that this report addresses itself.

Others are aware of these concerns. In his famous

article on "Wuclear Energy and the Freedom of the West" in the
Bulletin of Atomic Scientists, June 1978, Andrel Sakharov

turned to the lack ©f accurate information and the political
shortsightedness of anti-nuclear activists. He correctly
concluded that the whole problem of nuclear energy production
should be considered from more than Jjust the economic or
technical points of view. Policy-makers always assume that one
of the many factors in determining the political independence
of a country, its military and diplomatic strength and its
international influence is the level of economic development of
a country and its economic independence. Sakharov found this
assumption to be doubly valid in the case of two world systems

opposing each other. The level of a country's economy is
determined by its energy technology; ie. the utilization of



oil, gas and coal at present; of uranium and thorium in the
near future; and perhaps deuterium and lithium in the more
distant Euture, at a time when the complex tachnical problems

of controlled thermonuclear synthesis have been solved.,

The penultimate argument ©of his article is particularly

ralevant to the West:

"Therefore I assert that the
development of nuclear technology is
one of the necessary conditions £for
the preservation of the economic and
political independence of every
country - of those that have already
reached a high development stage as
well as those that are just
developing. For the countries of
Western Europe and Japan, the
importance of nuclear technoleogy is
particularly great".

- yi -




INTRCDUCTION

1. The world's stability, 1.e. the absence of war, and
"hence international security is related to stability in both
the developing and developed countries. For a variety of
reasons Canada has a vested interest in maintaining such a
stability, and stands to benefit from it. Az we shall see,
Canada 1is also capable of playing a special role in this
respect. One of the major problem areas and a source of
potentially very seriocus conflict lies in the field of energy
resources: their availability, development and distribution.
A properly speaking 'global' energy strategy is still nowhere
in sight, although sorely needed, but it must be based - and
presupposes - effective and workable national energy policies,
as well as the development and utilization of appropriate
long-term planning 1n order to help avoid some of the
'inevitabilities' which during recent years have seemed so
evident. Elsewhere the argument has been made about the need

for deoing this in some greater detail, and ways have been

proposed in which such a strategy c¢ould possibly be arrived
at.* In this present paper we would like to focus on the
nuclear option and discuss it more fully in the general context
of world energy future(s). The paper aims at demonstrating how
nuclear energy must, of necessity be included in the picture
held of the future politico-economic and security system, if
this system is to resemble the one which is known. As Andrei
Sakharov, among others, have pointed out, nuclear energy and
national security are closely intertwined**, It will alsc be

shown that nuclear power is a necessarv-probably irrevplacable-

* See Erik Solem; "Energy Resources and Global Strategic
Planning" in IMPACT of Science on Society (UNESCO, Paris),
Vol. 26, Nos. 1l/2, January-April, 1976.

** See Sakharov, A. ™"Nuclear Energy and the Freedom of the
West", in Bulletin of the Atomic Scientist, Vol. 34, No. 6,
1978,




source for the future energy supply of the world. Of course
several political, economic and social consequences flow from

this, and these will be discussed further.

2. It is probably no longer necessary to acquaint the
average readér with the existence of the energy problem,
sometimes misleadingly referred to 'as the energy crisis.
However, two phenomena should perhaps to stressed. First, the
problem ©f the earth's energy reserves, and for how long they
might meet demand, has been present for many years and has been
raised sporadically throughout history. As for the ¢il shock,
however, it is less than a decade o©0ld, and much has happened
since 1973. For one thing, long-range planning and 'global
terms' did not really mean anything very concrete in the energy
world until then, Institutional as well as national planning
for future activities, several of which were in fact strongly
energy dependent, simply went on in the absence of such facts
and foresights. The sharp oll price increase of 1973-74 should
have forced the West to realize that what was prone to be
considered as a ‘'crisis', 1i.e. clearly delineated in time,
fixed in one or more ways and subject to perhaps some quick
solution was, in fact, part of a much larger problem where
energy, more specifically oil, was the more easily identifiable
aspect. The fact of the matter 1is, as is now becoming clear
somewhat late in the day, that in order to understand properly
the importance of energy within the general context of the
problems of growth and its limitations, it 18 necessary to bear
in mind the close relationship between energy, other resources
and their possible depletion, science and technology, and the
formulation of public policy. The last includes, as has been
argued*, of necessity an examination of certain public wvalues

and of complementary or competing norms.

* See Solem, Op. cit.




3. Secondly, the crisis - by which is meant the events in
the early - 70's - pushed to the fore, albeit slowly at first,
the recognition that the world is fairly tightly
interconnected. This helps explaining why the construction of
appropriate energy policies is such difficult task. It is,
nevertheless, one which the West has to get on with, and the

sooner the better.

4, The enerqgy problem, and we shall shortly turn to the
nuclear side of it, has two aspects one of them national and
the other internaticnal. Policy and decision-making often
continue to be carried out in rather separate compartments with

only slight co-ordination between them. The trouble is that
guite frequently thesea two dimensions may becone SO
interconnected as to be nearly indistinguishable in terms of
cause and effect. In an important sense most, or nearly ali,
national prooblems have an international dimension to them and
most, but not all, international ©problems have domestic
repercussions. And so it is that peolicies carried out on one
level gquite frequently have impacts on other levels. Commodity
prices in general and c¢il prices in particular are very good
examples of these types of modern interactions. Add to this
the potential problem that Western countries (including Canada)
may 1in the future be committing themselves to undertake
national measures, from which they will all feel the effects,
in order - at 1least in part - to counteract international
trends, which they, presently at any rate, may not control.
Regarding energy an example would be Canada's commitments to
the sharing formula of the International Energy Agency, whereby
she could feel the impact gquite strongly. Certain problems,
then, are at the same time both national and international and
require policies and measures to be taken at both levels

simultanecusly. Here it 1is necessary at least to be able to

feel that one has some control over what happens. Chances are

that, unless some gquite specific paths are followed, a




particular country (such as Canada) will not pbe able to take
control fully in 'her own house'. This, in short, means that
her future 1is not her own. The argument here, for preventing
this type of scenario from developing, carries with it the need
to keep ones arsenals ready. What 1is needed, 1t shall be
argued, 1s to keep as many energy options open possible., Under
any circumstances the really important ones, such as nuclear

power must not be abondoned.

ENERGY AND SECURITY

5. There are three major observations to be made regarding

the future energy supply for the next 2-3 decades:

First - No substitute for o0il is likely to be available
in sufficient guantity to displace it as the
primary commercial £fuel for most states, be

they industrialized or LDCs.

Second -~ Apart from a small handful of industrial
states - Norway, Canada and possibly the U.K.
- the majority will <continue to remain

significantly dependent upon imported oil.*

Third - There is no prospect that in the near to middle
future the Middle East could be displaced as
the main supplier of oil. This will probably
remain so even if new findings are made and
brought to market, such as the Arctic, offshore
China, and the northernmost parts of the North
Sea. The situation will remain so even if the
industrial world, especially the U.S. and the
USSR, successfully start to exploit fully their

* See, Strategic Implications of Recent 0Qil and Gas
Developments in the North Sea, ORAE Project Report No. PR,

208 by Dr. Erik Solem, Ottawa, December 1982.




domestic resources, hence bringing forth
additional energy supply from a variety of

sources,
5. Now, why i3 the industrial world - with only a few
exceptions - locked into this situation, with little or no hope

of changeY It would seem that that the reason is the timing
factor, i.e. the time it takes te bring on other energy sources

on a reguired scale. Exploration for new conventional
rescurces is still to some extent hindered by problems of

capitalization, materials and manpower. Now, some of these

1

obstacles could probably be removed. However, even 1f

technology, <c¢apital and management skills were to become
available to the extent required, which is doubtful,
environmental and safety concern could continue to limit what

can be done. Hence the lead time remains a major critical

variable in any major energy development, and for energy -

security considerations. ¥

7. Whereas the longer-range prosgspects for North America may
be poor, for Western Europe and Japan they are worse. Even if
the U.S. were to exploit her domestic resources on an

unprecedented scale and to diversify her sources of imports
away from the Middle East, Japan and Western Europe will most

* For further details, see The Impact of Energy on Strategy:
A Consgolidated Report, ORAE Report No R64, June 1977 by
LCol. J.H. Storr, Dr. Erik Solem, and LCol. M.V. Cromie,
as well as subsequent papers produced throughout this
project. This author is grateful for research discussions
on this and related topics with Mel <Conant (U.S.) Tony
Scanlan ({(U.XK.) and John Cellner (Canada), all of which
proved most helpful. Whereas their ideas and views are
shared to a large extent, the author takes fFull
responsibility for the present paver.




likely remain greatly dependent on oil imports in general and
on Middle East o©il in particular. Also, the picture is
complicated by continued price cutting and over-production in
some OPEC states. Warnings have been issued by the Gulf
Cooperation Council (GCC) against "irresponsible behaviour" by
_some states. Seemingly, there is plenty of o0il, however -~ as
will be shown - this situation is abnormal and it is dictated
by a temporary and guite misleading "glut" in the world oil
picture®,

8. The OECD states continue thelir heavy dependence on
Middle Eastern oil. Add to this the fact that the USSR and
China will in the future become new claimants for oil, and that
several LDCs - including OPEC -~ will oprobably continue to
escalate their demand for cil., There is, therefore, a need to
know that the supply will be adequate, forthcoming on a regular
basis and at affordable prices. Concerning this last point,
there is very little disagreement among energy experts.

9, The danger faced by the industrialized West is also
obvious from the fact that in weight it consumes 50% more than
it produces; one half of the raw materials consumed comes from
Third World, mainly Africa and Asia; they are moved in some
3,000 ships which at any one time are at sea; and that any
interference with the movement of these raw materials would
seriously affect Western economies to the point of crippling
them. For example, 30% reduction of raw material imports would
increase unemployment in West Germany from the recent less

* See, Strategic Implications of the World 0il Glut, by Erik

Solem, ORAE Project Report No. PR 209 January 1983.




than 3 million or some 10.2% of the labor £force, to an
unsupportable eight million or alimost 30% of the labour force.*

10. The strategic importance of both the Middle East and the
oil routes‘is - or should be - clearly understood by all. Take
the Strait of Hormuz, for example. Prior to the Iran-Irag war
an average 16 million bbl/d passed through it (now 15 million
bbl/b due to cut-back caused by the war and stepped up
production by Saudi Arabia). This constitutes apout 35% of the
non-communist world's oil consumption; 40% of the world's total
imports of o0il: and almost 560% of the imports of Western
Europe, Japan and the United States (26.5 million bbl/d). The
former two regions would be in economic ruins within a few
months in the event of the Strait of Hormuz being closed.
Whereas the U.S. would survive such a blow (it gets only 15% of
its 0il from the Persian gulf), she would suffer nevertheless.
Some other OECD countries dependence on o0il import for their
total energy needs are: Denmark 77%; Japan 73%; Italy 64%;
West Germany 51% United States 22%; Great Britain and Canada

less than 103**,

*  See presentation by Dr. Theo Sommer, editor-in-chief of DIE
ZEIT, at the SACLANT symposium SEA LINK 80 (U.S., Naval
Academy, Annapolis, 16-19 June 1980, Dr. Sommer showed the
enormity of the danger which the industrialized West faces.
We are grateful to John Gellner (Canada) for putting this
particular context to our attention, during the Workshop on
Energy Rescurces and Centre Periphery Relations: Canada and
Europe, European Politics Group of the Canadian Politiecal
Science Association, Banff December 1980. See also
Strategic Implicaticons of Resgurce Policy, by Erik Solem,
ORAE Project Remort No. PR 167, August 1981.

** See Gellner, Opn. cit.




11. The Middle East remains a chronically unstable region,
with several states mistrustful of each other whilst
simultaneously undergoing profound shocks to their cultures.
For various deepseated, ancient historical and political
reasons the prospects of stability are dim. Those who believe
that the resolution of the Israeli issue could automatically
bring stability to the region, both underestimate the
historical obstacles of the problem as well as engage
in wishful thinking.

1z2. The situation is also aggrevated by the fact that
external powers have, for a variety of economic and political

reasons, taken a very strong interest in the region. Often
this has meant complications, since external involvement has
led outside powers to side with one Arab state, then another;
and vice versa. Other problems will rise from separate and at
times conflicting pursuits of Western powers, among them U.S.;
Germany, France as well as Japan. At present there seems to be
no agreement among these states and other allies as to what
strategy should be adopted in the face of those very serious
problems.

13. Would oil obtained on a government-to-government basis
be more secure by virtue of private company interests having
been removed? This seems a dubiocus proposition. Only in very
extra—-ordinary circumstances, with an extremely high level of
consensus and quite clear and present danger obvious to all
concerned, could it work. It seems to us that it is much more
likely that it would not. At any rate there are no examples of
government-to-government deals having resulted 1in assured
supply and lower prices on a long—-term basis.

14, A central piece of this argument has been that the
volume of o0il exported by the producing nations will-within the

time period considered - be ingufficient to meet demand, and a




gap could open up, the reasons for which have already been
discussed, Despite the present temporary glut of oil, a sort
of bubble in the system, ©il1 will tend to be conserved for its
further greater value. It will also tend to be conserved since
surplus revenues obtained from oil sales probably cannot be
invested without an eventual loss 1n value due to inflation.
It 1is not inconceivable that production could, and probably
would, be cut so as to put pressure on importers for selected
political purposes.”* It is well known but at times forgotten
that this has been attempted by several producing states, for
aexample Iran, Iraq, Algeria, Libya and Nigeria, for a variety
of reasons. Finally, another reason to suppress export would
be the straightforward economic one of supporting price.

15. So far, it seems that importing countries have dreaded
a confrontation with OAPEC** member countries. Therefore no
co-ordinated policy exists to deal with this, increasingly
important, contingency. Of course, long term results of the
lack of such a policy or plan 1is pure folly. It remains
absolutely c¢lear that - in the absence o©f c¢redible policy
co-ordination and agreed upon principles to face this political
contingency, each Western state will remain vulnerable in a
situation of potential chronic shortage. Presently the
situation is further confused by a (temporary?} drop in the
price of oil. Also, it must be kept in mind that 1if there is a

collapse of the price system, some very special and serious

strategic problems could arise.

ls. 0ii, it should be clear by now, has been the major
catalyst for recent enerqy developments, it has put into motion

forces which only are dimly perceived, The West's reliance on

* Eg. U.S., Israel and/or South Africa.

** Organization of Arab Petroleum Exporting Countries.




0il in general and on Middle Eastern or other imported o0il 1in
particular ought to be, and by now perhaps it is becoming, a
subject of special concern. It still relies on oil too much
despite government policies to the contrary. Whereas the U.S.
gets some 25% of its oil import from the Middle East, Canada
gets 55% and the Japanese rely on the Middle East for 85% of
their oil import. This means, of course, 'that Canada's
flexibility 1is correspondingly limited, whereas the opposite
applies to the U.S, When dealing with OPEC the West should,
perhaps, be aware of the fact that she is - to a certain extent
~ dealing with 'nations without a need for money'! This, among

other things, ought to be a sobering thought.

THE NUCLEAR OPTION

17. One cannot get 'off o0il' completely nor should this be
attempted. 0il is, still, in many ways the most appropriate,
cleanest energy source for some very specific functions. But
what the West must do is to diversify her energy portfolic and
to try to get off imported sources. This translates into

alternate sources, renewables and conservation, many of which

have specific costs and pay-offs. Although they will not be
reviewed here, 1t should be stated that fusion and solar power
do constitute energy cptions, certainly in the long run, but
that there are some very serious drawbacks and difficulties
connected with them as medium-to-long term given present
technology. Capital cost obviously constitutes a major
obstacle as well, as it does with other non-traditional energy

sources.

18. The International Energy Agency (IEA), to which Canada
belongs and to whose 'sharing agreement' she subscribes, has
expressed similar doubts and worries about the Middle East as

those discussed above. Alternative sources of energy are still




clearly needed by the year 2000. The IEA is relatively
optimistic that these alternatives can materialize, reducing
oll imports into IEA countries from 24 million barrels per day
to 17 mbd by the year 2000. This assumes a tripling of coal
production and use, and a five-fold increase in nuclear power.
By 2000, according to this argument, nuclear would comprise 15%
of total energy requirements, as against 4% in 1980.* This is
perhaps to0o optimistic, It seems that dwindling public
confidence is the greatest threat to nuclear energy.
Restoration of public acceptance would require steps to assure
safety, choosing a system for disposing of wastes and an
assessment of the economic consequences of not having nuclear
power. The failure of meeting nuclear power goals is unlikely
to be made up by any other energy source, and would almost
certainly result in lower economic growth.

19. Now, the two central questions concerning nuclear energy
in any form are; 1: Is nuclear energy really necessary? 2:
Is it, or can it be made acceptable? By posing the guestions
in this form, and by demonstrating the affirmative ¢f both, the
central burden of what follows is made easier and the task may
be achieved in an analytically satisfactorily manner. It is of
course, theoretically at any rate possible to ignore the
nuclear ortion, as 1t was done in Austria as opposed to, say
Sweden and Switzerland.** In this case, the burden cf the
argument will f£all on the opponent. The questions will then
become: Which implications will follow from this 1i.e. the

ruling out of nuclear energy and how can it be coped with,
economically as well as pelitically?

* See Ulf Lantzke, "The Rgle of the Nuclear Energy in the Year
2000", in OECD Observer, No. 107. November 1980. 42-44.

** See, Strategic Implications of Resource Policy, by Erik
Scolem CRAE Project Report No. P.R. 167, August 1981.




20, - The U.S. Institute Efor Energy Analysis may provide a
useful illustration here. When considering the economic and
environmental implications of a U.S. nuclear moratorium
1985-2010 it Efound that the U.S. could weather a 1limited
moratorium with a loss of .,5% in GNP, This moratorium would
allow completion of all reactors under construction in 1985,
but no new reactors would be built after that. Such a
moratorium, it would seem, would put great pressure on coal and
imported o0il, each of which option <carries ©particular
problems, Furthermore, it has been estimated that between
18 - 27 bkillion tons of coal would be needed by 2010 to fuel
those stations that would serve in place of the nuclear plants
not being built. If a similar approach were to be undertaken
by Canada, one would have to engage in this type of analysis
which, as far as is known, is not being carried out,

21, Despite the extraordinary accomplishments of some 530
nuclear reactors operating today in 36 states, the first
nuclear era seems to be drawing to a close 1n many countries,
such as Austria, possibly Sweden, the U.S, and Canada, although
in some countries nuclear energy continues to grow e.g. France,
Japan. and the USSR, The most plausible energy future will
probably requirs nuclear energy. As to whether or not there
will be a second nuclear era it would perhaps depend largely
upon what Alvin Weinberg calls the public's dread of low levels
of radiations, as well as the relatively remote possibility of
a worst-case accident.* Such a probability could possibly
be reduced by improved siting policies and by incremental
technical improvments, an example offered would be the
experience of air transport, which has showed that accidents

tend to diminish as experience is gained. This, however, is

* See Alvin M. Welnberg: "The Future of Nuclear Energy”, in
Physics Today, 34:3, March 1981, 48-56.




far from the last word. By now it is, or snhould be quite clear
that this particular area of public concern often generates
more heat than light. it seems that the nuclear controversy
can no longer be resolved by the industry simply giving out
accurate scientific and technical data, after which a public
verdict 1is to be expected. Too much is involved, on both

sides, at this stage and the stakes are too high. Disquiet

about nuclear energy L1s only a part of a more general and
profound disgquiet about the effects on soclety in general of
all advancing technologies. Put more simply, the debate on
nuciear energy and public opinion has heen transferred from the
technical and scientific arena into one of social and volitical
activity. Nuclear energy it seems, now acts as a lightening
rod for a variety of social dissent, and will probably continue
to do so for some time. Part of the problem continues to be a
~lack of understanding by the average person. As Dr. Francis
from the World Council of Churches put it during the Salzburg
Conference on Nuclear Energy and Its Fuel Cycle: "Most people
are not familiar with probablility concepts, so even a one-in-a

billion chance of catastrophe makes them uneasy".*

22. Not only does the public nave a right to obtain
technically proven correct information, but i1t must also be
protected against the dissemination of myths, including some
from the ecologists-non-nuclear proponents, In the present
climate of doubt and worry regarding nuclear enerqgy 1%t is at
least essential to try to Xeep one's head clear and the

dialogue open.

* See, Salzburg 77 and Beyond: Nuclear Energy, Safequards and
Related Questions, by Erik Solem, ORAE Memorandum No. M. 92,

January 1978.




23. The arguments against nuclear power are easy to put
forward, and they are often done so forcefully. Safety and
safequards, including waste-disposal 1s a major argument,
Secondly, there 1is the guestion of capital c¢osts (against
assumptions of lower requirements for additional ©power
generation). Thirdly, there 1is the problem of delays in
gselection and approval of sites (which to our mind is related
to points 1 and 2). Finally the questions of proliferation
where 1t is assumed, quite wrongly as far as we see it, that
nuclear power and nuclear weapons are somehow automatically
connected., To dissect and destroy this particular myth would
regquire additional time and space and is guite possibily the
subject of a study by itself. .

24, Now, over 50 nations have active c¢ivil nuclear programs
underway: Iran being the only nation which has actively
terminated its commitments. At present nuclear power supplies

approximately six per cent of the world's electricity.

However, as has been shown, this share could increase sharply
to some 45% by the year 2000, assuming that present commitments
are made, and assuming further a reasonable projection of
additional undertakings amounting to 6 per ¢ent annually in the
1990's. *

CONCLUSIONS

25, One could single out some countries for more rapid
nuclear development, such as France, Japan, Korea and Germany.
The French case consists, at least until recently, of a
national program which could bring one reactor into operation
every two months until 1985. Will M. Mitterand cut or slow
down this process? If he does, presumably economic growth in
France will be affected, possibly seriously. He may be
prepared to go through with such a policy, although it remains

to pe seen.

* The author iz indebted to Mel Conant on this point.




26. Recently thers has been fairly extensive media coverage
of a "prematurely" released government report on the state of
Canadian nuclear industry. With or without massive aids, the
nuclear industry 1s in trouble, according to some sourges. If
those reports are correct, virtually all firms in the industry
may be out of business by the mid-to-late 1980s.* There are
some possible 'options' such as stepped-up domestic programs
with more Federal - aid, promoting export sales with more
flexible marketing efforts which c¢ould ease Canada's severe
safeguards against weapons proliferation etc. The latter
probably makes sense from an ecconomic as well as technological
point of view. Can it be sold politically? It 1is possible
that it could be done, provided the right kind of explanation
is given. On a comparative basis the nuclear safequards
clauses surpass anything designed by the International Atomic
Energy Agency and/or EURATOM in stringency and intrusiveness.
Seen from ancother country's point of view, they may look very
intrusive indeed. Does Canada in fact 'impinge' on their
sovereignty in some of her claims? Tt is quite possible that
she does, If so, should this be continved? If it is
continued, one should not expect easy sales of nuclear
technology and/or material.

27 . As has been stated elsewhere, neither the world's future
energy needs nor the issue of non-proliferation would be well
served 1f the nuclear option were to be suppressed by major
developed countries, such as Canada. The results of such a
strategy would in all likelihood lead to the following quite
disasterous results: first, the developed countries (still the
motor of industrialization and global growth) would be subject
to serious aggravation concerning energy resources and then

* See, for example "With or Without Aid, A-industry 1is in
Trouble" in The Globe and Mail, Toronto, June 2, 1981.




utilization. Secondly, a very aggressive and potentially quite
vicious competition for alternative energy resources would

result, which could lead to renewed, increased pressure for
nuclear expansion from within those countries whose

participation is required for successful non-proliferation
which- after all- is what one is trying to achieve. For that

reason alone, if not for others as well, prudent international
policies and strategles o©f co-operation are regquired in the

future develcopment of nuclear power. If such a strategy were
followed, it could well be that the great export resource which

Canada has in her uranium could in fact become one of her more
valuable energy assets, to say nothing of a domestically useful

commodity. To achieve this, there is guite a way to go. It
will be both hard and, at times sluggish, with no immediate

results to be easily seen.

28. Whereas Canada is in possession of advanced technology,
in addition to her supplies of uranium, export markets £for the

former continue to be uncertain and difficult to penetrate for
at least the next decade or so. Strong competition persists,

as does excess capacity in domestic markets among competing
states, which appear to be better organized, better funded and

- in some cases— more experienced, However, her system has
some comparative advantages, primarily in the performance

record and possibility of autonomy and diversification 1in
electricity production which is offered potential c¢lients. For

these reasons alone, as well as the longer term evolution of
the global energy situation and the potential beneficial

results for Canada arising out of her ability of solve part of

the problem, the efforts may very well be forth it.




POSTSCRIPT

29. According to Gallup, fewer Canadians approve of nuclear
energy today than at any time during the past six years. A
survey, carried out in November 1982 posed the £following
question: "At present, very little of the total electricity
used in Canada comes £f£rom nuclear power gJgeneration, What do
you think should happen?" The replies as compared to previous
surveys carried out by the Gallup Corporation, were as follows:

Nov Oct May May Qct Sept
1982 1981 1980 1879 1978 19786

They should increase 20% 21% 30% 23% 35% 41%
nuclear generation

They should not develop 35 27 27 34 29 20
anymore than at present

They should stop 31 23 27 29 15 i4
nuclear generation

bon't know 14 19 16 14 21 25

A second question asked was the following:

"What would you do if a nuclear power station
were to be built in your area - could you agree
to its being built, would you not oppose it
although you would feel anxious about 1it, or
would you oppose it?"



The replies, and also compared to previous surveys, were as
follows:

1982 1981 1978 1977 1976

Agree to its being 15% 19% 243 24% 28%
built

Not oppose it, though 20 21 26 29 23
would feel anxious

Would oppose it 57 49 39 34 35
Don't know 8 11 12 13 14
30. One could ask oneself whether or not these replies are

sericusly influenced by iInternational nuclear disarmament
demonstrations, fears of a nuclear holocaust, an assortment of
mnedia pressures and publicity or (as is likely) a combination
of some or all of the above. The fact of the matter is that,
unless George Gallup 1s spectacularly wrong - which is unlikely
- Canadian support for nuclear power between 1976 and 1982,
i.e. in six years, has been reduced by some 50 per cent, as
only 20 per cent of those surveyed believe that Canada should
increase her nuclear power generation. It does not take too
much to imagine that should this trend in public opinion
continue, the Canadian nuclear industry may be on its way
towards being killed off.

To our mind, and for reasons which have been demonstrated, this
would be a very regressive step indeed. For strategic, if for
no other, reasons it would be a definite advantage to maintain

the nuclear option, and to utilize it in the best way possible.
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Frure 2.
History of nuclear power Mrecasts
(from IAL N Anaual Reports).
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Figuee 3. Projected growth of nuclear power in LAl A Member States.
Table 1:

Estimates of total and nuclear slectricity
main country groups {(TWh)

generation by

1981

as)cle] 2000

I

Country groun Torar Nuciear - Total \ygiean Tata Nucigar

Market economy industrianzed countrigs 5662 R57 12 2800 2000 23 12100 36800 20

CPE Europe 955 04 5 3800 a8s '3 5700 1200 21
Developing countries outsirle CPE Europe 134 22 2 24800 30 el 3300 700 0
Worlg totat * ars 793 2 TENN0 280C i 14800 35800 23
F-Egures far 2000 are averaqes of high and - esunvites
Source: International Atomic EZnergy Agency Bulletin, Supplement 1982,
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TABLE 2
CANADA'S DOMESTIC NUCLEAR POWER PROGRAM
Reactor
or
Station Capacity, MWe Ordered Operational
NPD 22 1955 1962
Douglas Point 2C0 1959 1966
Pickering A 1.2 42513 1964 1971
3.4 1967 1972-73
Bruce A 4 x 746 1969 1977-79
Gentilly II 637 1973 1982
Point Lepreau 630 1974 1982
Pickering B 44516 1974 [983-34
Bruce 8 4x756 1975 " 1983.87
Darlington 4 x 381 1978 originally 1984-87
now {988-90
TABLE 3
SUMMARY OF EXPORT SALES
i DATE OF DATE OF
COUNTRY ORDER OPERATION TYPE
India 1956 1960 NRX-type
research reactor
(CIRUS)
India 1963 1972 200 MWe
power reactor
fRAPP D)
Pakistan 1964 1970 125 MWe
power reactor
{KANUPP)
India 1967 1981 200 MWe
DOWEr reactor
{RAPP D)
Taiwan 1965 1971 NRX type
research reactor
Argentina 1974 600 MWe
power reactor
(CORDOBA)
Korea 1976 629 MWe
power reactor
(WOLSUNG)
Romania 1979 620 MWe
power reacior
(CERNAVODA -D
1981 {CERNAVODA -2

Sourca: Ni v Industry Review, PYoD ogoects 1981-2002,
2 a3 T

23
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Figure 4: Areas in Canada with uranlum ra2s8ources assocliated with
identified deposits.
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figurs 5: Principal Uranium Deposits in Saskatchewan
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