|
|
%
4
i

‘v§~31 . Introduction.

A5

®;

- -The development of nuclear technology
does not necessarily lead only to civilian
applications. The Indian experience, for
Instance, indicates that the boundary he-
tween peaceful and military uses of nuclear

technology is vacue indeed. There is_ no such
»# thing as solely peaceful nuclear technolugy,

3
i‘i'

because it can be equally well used for
military purposes if so desired. This is one
reason why there are no grounds to take at
face value the statements of, for example,
Brazilian and South African authorities to
the effect that the nuclear programmes of

- these countries serve peaceful purposes only.

- This is especially so because these two
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countries are not parties to the Non-
Proliferation Treaty (NPT) and hence not
bound by its safeguard system which aims
at ’preventing diversion of nuclear energy
from peaceful uses to nuclear weanons or
other nuclear devices’ (article III. 1. of the
NPT). It may be concluded that the adop-
tion of the IAXA safeguards is an indication,
although by no means an absolute one, that
& non-nuclear weapon state (NNWS) is not
going to acquire nuclear waepons.

~According to Sverre Lodgaard there are
three main motives for going nuclear. First,
nuclear weapons give prestice and status to
their owners: rank in the international
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system depends strongly on the possession
of these weapons. Secondly, there are
economic benefits for going nuclear. Civilian
spin-offs of military R & D in the nuclear
field are considerable and the nuclear status
may also increase the role of the nuclear
weapon state (NWS) in .he intermational

nuclear market. Thirdly, r-.otives of national .

i

securiiy, real or imagined, may also justify
the dzsvelopment of nuclear wearons. Lod-

gaard 'has also shown that the mmotives _of
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security policy may be quite dif’erent for
"'""_.—_._.. T e e e —————

different nations; ranging from the great
R e T —— L.
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power contestors such as France, China j

and India to antagonistic dyads (Israel/
Arab states and India/Pakistan) to regional
power centers in the making (Iran, Brazil
and Indonesia), to mention a few prevaient

examples.t

It might be useful to recapitulate briefly
the ways by which nuclear weapons can
be produced. A fission explosion can be
produced by three different techniques; by
assembling a critical mass of plutonium,
by using highly enriched uranium or by
uranium 233, which is of secondary impor-
tance for the time being. Natural uranium
contains two main isotopes: uranium 235
and uranium 238 which exist in natural
uranium in the proportion of one to 139
(atoms). In other words the isotope U-235
makes only 0.7 per cent of the natural
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uranium, the rest being U-238. Uranium
enrichment means, to put it simply, that
- the proportion of U-235 is increased above
" its natural value. The enrichment level of
ca. 3 per cent makes it possible to use the
uranium in power reactors, while the weap-
on-grade uranium should be 80—90 per cent

~ views that even 40 per cent of U-235 would
be enough for nuclear weapons.

Uranium enrichment has so far been the
-preferred way of producing thermonuclear
weapons, although plutonium 239 would be
8 cheaper and an easier alternative as far
as fission weapons are concerned. Plutonium

~ Is produced when uranium is burnt in a
nuclear reactor. A plutonium atom (Pu-239)
is particularly amenable to the fission
process. To obtain relatively pure plutonium

239 — a 70 per cent concentration may be

enough for the production of a nuclear
- bomb — the fuel rods must be removed

from the reactor much earlier than is the
case in the production of electricity. Pluto-
nium is separated from the fuel rods in
reprocessing plants which are in commercial
use complex and costly chemical establish-
ments.

There are three main methods of enrich-
ing uranium: the gaseous diffusion method,
the ultracentrifuge method and the jet nozzle
procedure. The gaseous diffusion method
has high energy consumption and needs
large-scale cooling facilities. To obtain
enriched uranium at a reasonable price large
-establishments are needed. This method is
most suitable to great powers with extensive

- energy supplies. The ultracentrifuge method
requires less energy and smaller plants:
hence it would be economically more
attractive for smaller nations wanting to
acquire enrichment technology. Finally
the jel nozzle technology requires only
low initial investment costs, but it has
& very high power consumption thus
presupposing the availability of cheap

- electricity.? There are several other possible

%‘ enrichment methods of which laser enrich-
ment seems to be of special relevance. The
main difference between the laser tech-
nology and other enrichment methods is

~ that in the laser process U-235 and U-238 can

\ be separated by a single or at most by a

" few ’shots’, while other methods require

pure in uranium 235. There are, however,
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even thousands of stages to produce weap-
on-grade uranium. This means that the laser
method is economically advantageous, but
on the other hand more prone to greatly
speed the proliferation of nuclear weapons.
The laser technology has been developed
predominantly in the United States so far:
both in ERDA’s laboratories and in the
facilities of Exxon Nuclear Company.3 :

2. Uranium resources and production in
South Africa

I now turn to examine the potentialities
of South Africa to become a nuclear power
and especially a nuclear-weapon power in
the light of the determinants briefly analyz-
ed in the preceding chapter. South Africa
is one of the most important producers of
uranium in the world. Uranium is extracted
there as a by-product in the mining of gold.
The exploitation of South Africa’s uranium
reserves started in 1850 when an Anglo-
American agency, Combined Development
Agency, installed equipment in gold mines
to produce uranium oxide. This is an ex-
planation for the fact that in South Africa
those companies, e.g. Anglo-American Co.,
Rand Mines, General Mining, Consolidated
Goldmines and Anglovaal, which are active
in gold mining also produce uranium, The
bulk of uranium mining takes place in the
area south of Johannesburg, although one
must recall that in Namibia there are rich
uranium reserves of which some are already
under exploration and development.

Foreign interests have been involved in
h-—-—_..___.____.________.,.___—________

the exploitation of uranium deposits in

Namibia since the late 1960s. Foreien invest-
ment in the aevelogmenf of those resources

was ultimately expected to amount to £ 750
million, or more than all previous invest-

. ments combined. According to the UN

Chronicle, ’'the size of the investment
reflects not only the growing importance of
uranium as an alternative to petroleum as
a source of energy but the intensified
support by foreign interests of South Africa’s
continued illegal occupation of Namibia, as
well as South Africa’s own growth as a
nuclear power’.4

The world distribution of uranium re-
sources, those falling to the price range
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below $ 15 per pound, can be seen in the
table below:

Table 1 Estimated world resources of ura-
_ nium,; data availadble in January 1975
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United States .......... 320 500
BUBETRIA oo i vaninie bl b 243 80
Bouth ATrlen oo vivvs 186 6
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CAEIE sdnie e sea e 40 20
) (oot o - O I N 37 25
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The figures show that in the case of known
uranium resources South Africa is in a very
prominent position in the world uranium
market. If one considers the estimated
additional resources as well as those belong-
ing to the price range of $§ 15—30 per pound
the picture changes drastically. The situa-
tion appears to be that at present Scuth
Africa’s position is considerably stronger
than it will be in the future when counfries
will have to resort to new and more cosﬂy
reserves which hardly exist in South ‘Africa.
This conclusion can be further corroborated
by the fact that in estimates made for 1973
South Africa’s position was stronger than
in estimates concerning the year 1975.

So far South Africa has exvorted the ura-

nium recovered from her soil as concentrates
('vellow cake’) to be enriched elsewhere,
f.e. in the United States which has tradition-

ally had a monopoly in the commercial pro-

duction of enriched uranium. Thus the
United States has been able to reap the
benefits of processing uranium; enrichment
is said to add to the value of uranium by
some 50 per cent. Although the methods of
enriching uranium have been kept secret to
the utmost, the U.S. monopoly is gradually
breaking down in this sector especially as
& consequence of the efforts of West

Europeans to build up their own enrichment 1

‘the processing gap: uranium ore is mined in

capacity (Eurodif and Urenco). The efforts
of South Africa to build its own capacity
point in the same direction. In 2 way South

African uranium has been a tvpical case of -.':'si__ N
<
South Africa, parily by the aid of foreign |||
capital, but exported for enrichment mainly

in the United States. _
An interesting feature in the world ura-

- nium market is that since 1975 a uranium

cartel, called The Uramum Marketing Re-

search Orgamzatzon has been operative.

This cartel is composed of thetwg__ts [-. |

of Australia, Canada, France and, bouth L;.;,..._..._.

Aftica 2s well as of a British Comp'my Rio f ‘k\\

“TEto-ch The U..S government as well as

American uranium precducers are 0ut51de
the cartel. Soon after the establisnment of
the cartel the members decided that their
uranium production quotas would differ
between the pariod until 1977 and the period

of 1978—80 in the following manner:

Table 2 Production quotas within the Ura-
nium BMarketing Research Organ-
ization, per cent

Until 1978— Change

1977 1980
Canada 33.4 23.2 —10.2
¥France 23.8 19.3 — 45
South Africa 21.8 19.3 —_ 25
Ausiralia 17.0 24.4 4+ 7.4
Rio Tinto-Zinc 4.0 13.8 + 9.8
Total 100.0  100.0

One of the mc-«t visible measures of this
club has been the increase in the e uranium 1-4{ :

e e
prices which has hif especially American LT
producers like

.Vestmvhouse The nature

of this cartel can m be interpreted

In many ways, but it seems to contain a
tendency to counteract the IS dominaiion_ ‘LH{"&
in the nuclear s SQL'(DI' This tendency becomes

evident when one observes that U.S. pro- Vi
ducers and exporters of nuclear reactors,
which have sold iuel at low prices to those
buying American reactors, have to pay
higher prices to the cartel for their uranium
than other purchasers.? '

Although various background conditions
only partially favour the continued opera-
tion of the uranium cartel? its emergence
is significant as such. Its establishment




coincides with the tendency of the United
otates to lose her former monopoly in all
significant sectors of the nuclear industry,
viz. reactors, enrichment services and re-
1::rc}c~t3'ssmﬂrg In the case of South Africa the
membershlpmﬁf,es
that she may be worried by the gradual
decline of her role in the world uranium

-_'—-I—l_---_-l--—Iﬂ

market and wants to compensate this

\ tendencz by trying to_extract higher prices
grom her customers. This move implies a

certain degree of independence™from the
M United States whose government and nuclear

industry resist the newly-emerged cartel.
This is no doubt a bit surprising when one
takes into account the vulnerable interna-
tional position of the Vorster government
whose supporter the United States has been.
An explanation to this state of affairs may be
that the South African government has
Tl become a little more self-confident with its
‘\new enrichment capacity, which in turn
1 would increase her freedom of action -vis-
a-vis the United States by providing higher
income to South Africa as a consequence
of the increased level of processing of the
uranium.

3. Uranium enrichment in South Africa

The Prime Minister of South Africa, Jo-
hannes Vorsier, announced in a public
speech In July 1970 that the South African
Afomic Energy %of_.rd established in 1937,
had developed a new process for uranium
enrichment, and described this achievement
as 'unequalled in the history of our country’.
Vorster also tried to convince the world
that South Africa’s nuclear energy programs-
me was devoted exclusively to peaceful
purposes. He also pointed out that South
Africa was ’'prepared to collaborate in the
exploitation of this process with any non-
Communist country desiring to do so, but
subject to the conclusion of an agreement
safeguarding our interests’. Vorsier gave
arguments for South Africa’s interest in
uranium enrichment capacity, e.g. the

capital savings achieved through the use of

power programme of the country and its

willingness as a major producer of uranium
capacity. These
however, somewhat

to develop processing
arguments  were,

“locally enricned uranium in the large nuclear
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transparent because, in the opinion of an
observer, the technical status of the announc-
ed enrichment capacity was hardly as im-

i)resswe as claimed by Vorster. Secondly,

South Africa could not in any case invest
as much capital as the dcvelopment of a
full-fledged enrichment capacity would have

reqmred Hence a call for foreign partners
was a natural outcome.i0

By making the call for foreign partners
Vorster ignored the fact that West German

and French researchers had _cooperated in g_.

the nuclear field with their South African

colleagues at least since 1967. Even beforq/
that, probably since 1964, West German
experts and firms had helped to develop

nus.:d.les rica wnici had founded
the Institute for Rocket Research in 1963.

b sti oo Bl et B B ot
Al; tﬁe;ﬁeomnm” of the 19705 South Afnca

was able to launch its first air- to -air mlssﬂe

R =

and soon aiter tnat the mass production of
missiles was started.!! The aid of West
. Lr——-——r__'*"

Germany to South Africa’s missile and
w

nuclear programmes was at the beginning

AT e, Y

probably a simple quid pro quo in the sense

tha e latter had sold uranium oxide to

West Germany at least since 1969. One should

\ also note that a West German comwany
L ———————— 1'-"—————-—-*-;—-———-—-————-—-—-————-—--

fofmgesellscha)‘t GmbH>invested in 1970

Tinto-Zinc _and South African capital
j| uranium mining in Namibia.l2

Although France and West Germany
provided some technical expertise, the
precise amount of which is very difficult
to determine, South Africans seemed to
have acted to a great extent on their own.
The construction of an operational plant
for the uranium enrichment was, however,
different from the pilct plant at;.‘%“(?hlmd_a_ba.
The final decision to start constriction was

e T
made in May 1973. Approximately at the

same time some  West German firms, mclud-
ing at least GTEAG (== Stemkohlen—EfT:tn

zitits AG, a branch of the Ruhrkohle) and

--—--r-.._.._h_

Gesellschaft fiir Kemforschung,\ started to

explore the South African_enrichment_pro-
cess and investigate possibilities for co-

about DM 70 million, together with Rio

\}/ !"‘*\ _/- .
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Operatxon This resulted in August 1973 in }¢

the first agreement between STEAG and thé

south African state-controlled Uranium
h“—'—-—-—--——————-——_._._“.

Enrichment Corporation (UCOR).

agreement met internal difiiculties m the

Federal Republic and hence g new™ agrce-

= . e T
< menf-was concluded during the spring of
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1974 between STEAG and UCOR, This agree-
ment implies an economic feasibility study
of comparative costs of the South African
enrichment process.!3

onn governmenj vigorously defended
the agreement a@zzinst critics insisting that
## would not allow West German nuclear

Ao lbvetlo e A s F By diinlods i, oo
technology to be used in the construction

of nuclear weapons and that the contract
concluded between STEAG and South
African authorities was by no means an
agreement between governments. West
rman authorities further claimed that the
agreement{did not Bnt_gin an exchange of
technical information but that STEAG had
merely acreed to carry out afeasibilit
study.14 ;he same story was told at Johan-
nesburg where the importance of this deal
for South Africa was strongly underlined:

A major new strategic industry, with

. i - '_-h‘-'-l"' .
. i et TN N W e gl Sl gt n
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incalculable benefits to South Africa ir
diverse fields, could result from a feas
ibility study by the Uranium Enrichment
Corporation and overseas concerns into i

Te possibility of large-scale cominercial
uranium_enrichment in this country. If
tmelds positive results, it will
put South Africa into the forefront of
energy production in an increasingly
energy-hungry world; it will add directly
and significantly to this country’s export
earnings, and it will spin of into non-
nuclear industry by creating a bigger
demand for highly sophisticated local
technology, which in turn ~will put thi3
sector of the South African economv into
a&ore favourable export 15651‘5:163??

The arguments by the Bonn covernment
that it was not involved in the deal between
STEAG and UCOR sound somewhat hollow
when one looks at the ownership patterns
of STEAG.16
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Figure 1. Ownership pattern of the STEAG
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The figure clearly shows that although
S SAG is in the final ar }

l'glt

considerably say its decision-making
through _various state controlled corpora-
tions which have shares in STEAG. The
GESEE:C: ﬁaﬁ fur Kerniorschung, which has
also shown interest in cooperating with
X\ South Africans, is 90 per cent in Federal
control. Against this background the claims
by the Bonn government are not entirely
credible. It should be also mentioned that
the Chairman of the Board of STEAG has
een Gerhard StOltEHbCI‘U:, a2 _prominent
ristian Democratic politician.l?

STEAG has not been the only West
German firm which has become involved
in the South African nuclegr business. It is
illuminating to note that’a majority of West
German firms, which are active in the
nuclear sector, have subsidiaries in South
Africa; \in 1973 the number of these
subsidiaries amounted to seventeen.!® It has
been also claimed that MAN a Niirnberg-
based machinery manufacturer, has export-
\ed compressors to be used in thé"So’xﬁh

of blg private corporatlons throurrh Ruhr-
kohle, the Federal Covemmenf still has a

~ Lt. Gen. Giinther Rall, who was the West
I ——e e R SN S

African nuclear ennchment plant MAN has
ﬂat atly de denied these accusations and stated
that these, compressors have been delivered
to conventional power plants. The fact
remains, however, that these types of com-
pressors can also be used in nuclear plants
and that MAN has delivered similar com-
pressors to Karlsruhe precisely for that
purpose.!s

Other West German firms operating in

the nuclear field In South Africa include

Uranerzbergbau GmbH & Co. KG which is

| largely controlled by RWE AG Which in turn
owns shares, through  Gesellschaifl fur
Energ1bete111gung mbwngesellschaft
mbH & Co. KG has im > 1mported uranium from
ROssing mines in N amibia which are con-
trolled by Rio Tinto-Zinc. STEAG controls
one-third of the shares of Urangesellschaft
as does also VEBA AG which has in turn
control in STEAG through Ruhrkohle and
more indirectly also through the Gelsen-
berg—Ruhrkohle link. Nukem (= Nukleare
Chemie und Metallurgie), which is partly

owned by RWE, has participated in in the
construction of the eaquinment of the R¢ss-

i - Ing mines, These pieces of information
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stroﬁgly indicate that there is c( éroup 9[

West German corporations, affiliated in one/ )

way or another with STEAG, that have (.
activities in the South African nuclear ,

sector. Thus the question is of no accidental
cggﬁ-e}ation but of deliberate policy of a
certain group of corporations.

1Ict between STEAG ang OF
had also some implications for the domestic \J
policy in West Germany. The @;__e_ms:
published during the autumn of/1975 by
the rican National Conﬂreqs: showed,

ng other more important things, that

German representative to the NATO Milit.
ary Committee, had made a secret trip to
South Africa and _had visited the nuclear
research center at Pelindaba. After this
incident —became Known DT, Leber, West
German Defense Minister, had to order the
retirement of Rall.2l

The precise character of the South African
enrichment process was secret for quite a
while. According to an American expert the &
South African process means that ’'a high- -
speed stream of gas, a mixture of uranium
hexafluoride and hydrorfen flows along a
paMcenmmwal force to separate
the heavier uranitm-23¢ from the fission-
able uranium-235’. "lhlsmeuhodmy
similar to the jet- nozzle process which West
Germans have developed at the Karlsruhe
Amy Research Institute, the only
major difference being that it consumes less
energy.?2 This similarity is no coincidence

but was probably lareely due t;) the two- QJ

_,_,._.—-—--l-h—
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way flow of researchers and enfrmfaers—be-
tween Kz Tuhe and Pelmdaba This flow
providedl 1200 odd South Af] osearc] ‘
and engmeers part101natmﬂ in the enrlcn/
ment project tecW :pertise which help-

_u--‘"-""‘"—"""“-"'-———-———.-._
ed them to develop their own enrichment

process which, in the final analysis, leans

heavily on West German know lﬂom

point can be argued by referring to the f‘..ct

that still in 1973 UCOR had to obtain a i/ _
license from STEAG for its enrichment i{ Ei
process. If the South African process had

be_gn completely incifgénous no license would <:§$.

have been needed.=

On the basis of this information it seems
to be justified to conclude that West German
support gaye rise {o the South African en-
richment capability and once the method
was further cluf.lc:»pf:d STIAG came into

e

'--n-u'ﬂ'

the picture and then heiped in solving some

*5;3"
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of the remaining technical bottlenecks and
In estimating the costs of the commercial

- -use of the enrichment process. This mostly

™

_¢business interest,

Markets, have be

took place through the exchange of experts
between STEAG and the South African
Atomic Energy Board whose relations have
been characterized as ’pretty close for a
while’?4 It seems to be confirmed that South

r—-—v"

Africa could hardly have produced that

advanced enrichment meihod in that brief

-T_h—_-ﬂmm
time without the support of West German

business interests and technical expertise.

e e —————t—ang
The facts taken up so far also indicate that
1.e. the struecle for

in West German—South African nuclear

deals if the situation is looked upon ifrom

the West German perspective. Thus the

question is more o0f salesmanship than of
B e —— i e e
statesmanship, as one author has described

thm?;ugtion in the international
nuclear tracf.iﬁ/

By the aid of West German know-how
South Africans were al?le to complete their
enrichment plant at Walindaba in 1976 —
the contract between STEAG and UCOR
ran out on 31 March 1976. A much bigger
plant is, however, under planning and it is
assumed to be ready by the middle of the
1980s. The capacity of the plant is predicted
to be half of that projected for a plant to.be
built by the French-led Eurodif consortium.26

sSeveral @onomic motives_;_can be found
fof“the—zrct'i\w"ﬁmestﬂéimm
the South Airican _nuclear _enrichiment
business. Economic explanations can be
drawn from two different levels. At the
leyel of firms one relatively powerful ex-
planation of West German interests in the
collaboration with Scuth Africa is the fact

that in this wayv they were able to extend
their nozzle enrichment technology t0 a new
country whose 0wn eiiorts had resulied in
a8 Somewhat similar solution. It is to be noted
that the nozzle technology had not been
applied on a commercial scale in any coun-
try, not even in West Germany. Urenco, in
which West Germany, ine Netherlands and
the United Kingdom are members, opted for

the centrifuge separation process. From this

IR e = e

perspective it is logical that(STEA( con-

: e e i
clided &n aorcenicnt Wil Souin Alrica,
’_w__-_’__T.-.—-—._T—T——__—-
because it could ensure that if its nozzle
process did not result in commercial applica-

Germany, it could sti

tions «~ir Y &

margets, have been the main deierminanf

the same procedurd KWU . was_willing to

ary motives..

participate in a relatively similar enrichment
technology is furthermore assumed to be
more economical than the West German
nozzle method. Related motives probably
prevailed also in the nuclear deal ‘between
West Germany and Brazil, oricinally con-

cluded in 1975, which contained the delive

of the jet-nozzle enrichment method as a
-—-—-—__._-—-————-———_—'—_-'-__‘_—_-
part of the complete nuclear fuel cvcle.
In other words the aim was to create a € ’/}7
stable basis for the delivery of the enrich-
ent technology controlled by STEAG and 5

g 4
other firms. In tnm;eoﬁfjthe deal with ,.'» A
Brazil Hrajtwerkunion (KWU),?which is a B A
joint venture of Siemens and AEG-Telefun- ’g' ;“6 A
4 At

ken, committed itself to nrovide reactors, A4 ! %
while STEAG was responsible for the -""';J""
delivery of enrichment technolozy. Following

sell reactors also to South Africa’? but as
mm‘ -
we collapsed.

shall see later on this plan
In other words there seems to be a nuclear

lobby in West Gérmany which seeks
abroad, not caring very much about the
purposes for which they are used.

It is, however, possible to find several
e W
factors which indicate that in the West

s
,};;

1§ ST N
German end of the link the question is not riP\""’

. o B—— it
t_J_nly of private economic rg_gtw_eg, aithougi . ; O ™

W y '

they are probably dominaht ones. Private
- T —————
firms cannot act without at least 1fhe;_;;.t;n-

plicit approval of their_governments in as

delicate a matter as the trade or nuclear '

equipment with South Africa. That is why )

one should also seek forlvolitical and milit- (t/
heir existence is in fact in-

dicated by the example of relations between

West Germany and Austraiia. When the l”

Prime Minister of Australia, Gough Whitlam, |

visited Bonn in early 1975, he took up the

idea that the countries should start cooperat..

ing _in the nuclear EE‘L:E_)T sO that the West
German technology would he exchanged for

Australian raw materials. The Bonn govern-
ment did not feel, however, sufficient
interest in this sugoestion.28

One apparent motive for the West German ( 5@))

willingness to provide South Africa with _. 5 (

enrichment technology and expertise is the ‘\/‘.: \"b '
possibility of Satisf}'w&;ﬁw&*
of its nuclear industry. The Federal Republic \ é/

gefs 40 per cent of its natural uranium irom U.
South Atrica. Export of enrichment expertise
o e N

§




can be seen as a vehicle in guaranteeing
." further supplies of urapium from South
- Africa.?®

AS Aggtgg'a possesses, however! consider-

able uranium reserves, greater than South
Africa, it may be concluded that the

-~ ———
availability of uranium is not the motive for
West German collaboration with South
Africa, although it may well complement
other motives. In fact the provision of en-

richment knowledge and ‘technology to

o South Africa can be seen in the context of
| other deals involving militarv techn

- Arms transiers from the Federal Republic
"Q:_-_-_‘—._—':—.—:h_—__.__—-—-

to South Africa have been relatively modest
if compared withh major sunpliers t® South

frica, viz. France, the United Siagtes the
—. H{United Kinedom and even Italy. Instead, the
e T PR : : Epp—— p—
( Federal Republic is more_eager to sell milit-
a

and military-related _technology. This is

- o —— —

- e . ow—

especially evident in the provision of electro-
nics which is essential to the development

ol a 'modern’ army. Both Siemens and AEG

Jelefunken are heavily involved in the _suppl_y

-"h._._-‘__

of components to the Proiject_Advokaat
______"‘-_;-_-——-1——‘-‘-'_"‘““—_-__._—_._

which is an n advanced militarv communica-
| tions syst(,m to improve the defense of the

——HT%H' ——

Cape rout*_/As will be seen later, Siemens
S ———
and AEG-Telefunken tried to obtain throuch
Kraftwerkunion orders from South Africa
for their nuclear reactors.

All this indicates that the supply of enrich-

‘N...____________________________ RS . £ R S i

ment_knowledge and technology to South
Africa is only a part of West German

supplies of military-related technolozy 1o

that country, and from this perspective not
QS D e
sO surprising. Military-related support to

uth AfI‘lC&__lLIH turn related to the
. R e e A

tlate,g_lc__mfereets of the West,in the Cave

route and conseauently im Scuth Africa in
-n—-el'.___._____________._._—ﬁ-"‘

'Irtlcufrl This interest has been shared hy

:.-_-—-—“______

5. most NATO countries, West Germany among

—bm-—‘_———_—-——-——__._

them. It may be even argued t,hat the Cape

., route is more immnortant to Weetem mg.ne
3 -—WW
than _{o the Unitea States, because West

STUER ‘IFHm

; Europeans are more dependent on this route
’ for their oil supplies from the Persian Gulf
area than the United States which has,
{ besides a lower dependence on imported oil,
| ~ several other routes to transport the oil she
needas. .
It is, however,
indicate colffiusively that political, i.e. the
preservation o _South Africa.as_a prg-vvest-

S - —

ern fortification, and military, i.e. the defense

._..-——.lll——-'

I T T - T

by

._‘“.-H—- b g T

almost impossible to

of the Cape route, motives have determined
the provision of West German enrichment
technology to South Africa. It can be stated,

however, that these motives have had a
B ——

certamn, although perhaps a_mocdest ;g;g in
-——--—-=r=========_—:==n—*———-—-"‘—‘—_f——-—
,the nuclear collaboration Dbetwe

Germany and South Africg 3t

economic mctives and lon.er_teml_pamcal
and rn111taw interests _coincide to a large

O - il

Koy \\‘5’“

,@\;‘O

W
n fact nnvate

extent in relations between these two coun-
tries. This tendency is, on the other hand,
made controversial because of increasing
international and national constraints !
related to cooperation with the racist govern-
ment of South Africa.

4. The U.S. connection

~ The United States has been involved in the
South African nuclear business at least since
1952 when the first uranium plant was open-
ed under a tripartite British—U.S —
South African agreement. At that time, the

USA and Br1ta.1n were the soie purchasers “ L7 g
of _South African uranium. South Africa -
bought her first nuclear reactor, Safari I,
from the United States in the early 1960s. It
was installed with _the aid of the U.S.
corporation{ Allis Chalmers. South African

nuclear scientists were sent to the U.S.

Atomlc Enero'y Commission laboratory at

________—-—-—'—'—'—"-"

S

ir

YW
fl-—-"‘

Oak Ridge for training32 In 1974 the Oak i

Ridge-based muclear Corporq@ﬁ- UL, (fev
pom uranium to
a research reactor in South Africa. The
uranium delivered was highly enriched which
1S especiaily amenable for use in nuclear
weapons. The <Nuclear Regulatory Com-
m which is the only U.S. body jl

ble to or: ﬂ'reﬁ'_T‘e'r'I?é""T‘I"tne*emort ation
of nucIear material, approved the sale cnly
affer Sm;j:_n Africa agreed to JAEA safecuards
that prohibit the diversion of uranium out
of the research reactor.33 The United States
hag also provided enriched uranium Urenium to Soutk South
Africa in 1975 and 1976 (and in fact already
in the 1960s). All these deliveries have
been safecuarded. It is also maintained
that the Umted States has promised to sell
enriched ura.mmn to the two French-
Arferican nuclear power plants (see below)
during the period 1981—34. In all tlie United ;
States has sold or is committed to selling
300 pounds of weapon-grade uranium, of

) &

B
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VAL ALVOULILC DOIIID DU e DIroauced, DUVCTY Iniernational corporation (Switzer- 2
. : ' "_——_—.——-‘-—-——-——-—__________-—————-

to the South African research reactor. land).
l-"/.
— West German Kraftwerkunion, and

N

US. support for the South African ura-
nium enrichment plant has taken place so French Framaio which is an associa- @

i . ' that an American corporatior( onboro L0, tion of the Creusot-Loire group and Westing-
- oelipmplidcooidoiotnice 3B AL e ol
| sold in 1973 to Pelindaba two_ larece Rhouse.

e g s i & - o mg

|
i
- '-lh-'_ll--—-l—

not have

computers which have no doubt been of

great help, because South Africa hu.S no indi-

e ————
genous capacity in that field. Qroyect Hous-
t% the deal was called, took originally

..-——"‘-—"_'——-——'—-—-——‘L
place almost secretly, although the intellicen-

ce community was aware of it.35 U.S. support

~ has been in fact indispensable to the South

African nuclear programme, because it could
optained hichls d_yuranium
from any other source than the United
States, and it might have been difficult to

buy the kind of computers needed elsewhere.

J.A \o? Chairman of the South African
Atomic Energy Board, probably had good
reason to say in October 1976, in a seminar
at Johannesburg: 'We have advanced so

far thanks to the aid and training which the

Umted States kindly provided us during the

first years of our nuclear programme’s This
statement refers to the fact that the U.S. aid
was most visible in the construction of
South Africa’s first research reactor.

5. The French connection

It has already been noted above that inter-

w

national competition in the reactor market
is becoming stronger. The case of the
del.wery of two power reactors to South
Africa is a good illustration of this tendency.
This deal is related to the construction of
two nuclear power plants, to the so-called
Kroeber project, to be completed in 1982—
83. As Vorster stated in 1970 South Africa
was, however, in dire need of financial and

technical assistance to be able to realize her

nuclear power programme. West German

firms had come to her aid in the field of
enrichment, and a deal had to be concluded
on the reactor side.

In May 1975 75 it became apparent that three

consortla were v r Te O

South African nuclear power plants, namely
— & consortium consisting of General

Electric (USA), Rijn-Schelde-Verolnie, Ve-

reinigde Bedng en Bredem Ingenicursbu-

Aot it i oo
reau Netherlands), and Brown-

Iierce competition between these groups
of firms followed. General Electric applied
for the Nuclear Regulatory Commission

1‘-9
licenses to sell two big nuclear power plants - Az

to South Africa; their total value was ™'

estimated at two billion dollars. The deal, p,+7/ =~
which would ﬁMded by the
IAEA, would have also included the transfer
of enriched uranium for these reactors.
These two reactors would have producéd
1000 megawatts of electricitv each. Accord-
Ing to one estimate nuclear power plants
of this size annually produce 453 kilograms
of plutonium which, in turn, would have
made possible to construct in principle tens
of atomic bombs. In the Federal Republic
the Kraftwerkunion urged the Bonn govemn-

ment to guarantee the export contrace
sought.

These efforts came to nothine howeﬁ:er
ek S o s B e bt R L LAY

and the reactor deal was finall concluded _ A
wﬂEframatome, ¥iS mentioned above it was i (

controlled by Wﬂth ’

Creusot-Loire (55 ver cent), and 15,
‘estinchouse to make pressuriz-
ed water reactors (PRWSs). Nowadays the
share of W §stm11£me In this compa ny h r\i'
has been cen _declining, The role of Frama-
tome in the nuclear market has been'
somewhat ambiguous; on one hand it is a
I‘l”ht arm of Westinghouse, in particuiar in
Europe, while In some coutries — like Spain,
Libya and Iran, it has in fact comneted with
the U.S. mother firm. This ccmvetition has
not been too severe, at least not in the South

African case, because the United States j_s%

committed to provide enrichment services
» " ‘__-_—-——_--——'_‘—'—-\-_,_‘_
for the two South African power reactors

%

up 10 a maximum capacity of 2000 Ieega-
wattﬁ, regaxgdle&-:. of wliich nation supplies

them. The deal between Framatome and

South Africa was concluded in August :
———-—-—-——.——-__—-—-———-——-—_._._-—-——-"

In this connection a highly justified ques-
tion is why South Africa selected France as
IEE_I' partner fo ation.
Activities of West German and American ]
firms in the South African nuclear business
would have given grounds to predict that

/
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( \ motives. What

y*statesmanship. That

one of these countries would have been
. opted for. The technological level of devel-
" opment of the field in these countries would
also have influenced in the same direction.
Political considerations may explain at least
8 part of the situation. Both in West Ger-

e S ——

many and in the Netherlands, whose flrms

‘_-.""""--——-_-.

partic1pated in a consortlum with Sw1ss and

R e m— — T ——— -

e —
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US. companies, there were strong voices
in the anti-apartheid groups and in the
church circles against nuclear collaboration
with South Africa. During the spring of 1976
also leading political circles in West Ger-
many and in the Netherlands showed cooler
attitudes towards the anartieid policv than
fore.3® This tendency naturally did not
satisfy South Africans, and when France
ad8S normally been indifferent as to the
agarthez'd policy, and has willinzly sold arms
| and . other valuables to South Africa. the

| deal was concluded with Framatome ‘ome_which
the same time ¢

of American technolocical knowledee via

l{_estlnghousé as well as enriched uranium.

The case of South Africa clearl

e —— e e

indicates

that unilateral decisions not to sell nuclear

facilities do not help verv much in the
prevention of nuclear proliferation. If one
government makes a dgcision to this end
there are other governments which allow
their firms to export these facilities. The
m salesmanship rather than of
wh?*f;ni ilateral
control mechanisms are needed, and this is
In fact the direction in which major nuclear

exporters are now striving.

6. South African motives

- Earlier I have already considered the
relative weight of economie, political and
military motives in the West German
participation in the South African nuclear
business. It was concluded that private
economic motives seemed to prevail, al-
though also political and military motives
contributing largely to the same end also

exist. The same conclusion can be extended®

- B e —
also to the United States which has acted on
the basis of a mixture of private and puolic

1S then the situation in Sourn

Africa, is it going to build up a nuclear
device or is the question simply of economic

aranteed the availahility

motives and hence of the peaceful use of
nuclear energy?

There {s no accurate knowledge of the

present status of South Africa in the field of

nuclear armament. It is, however, evident |
taifEhe has full § o e

that/she has full technlaw /to devel- Sa-u : _Jt

Op nuclear weapons if she so x,lshes There “ ne

1s_enough enriched uranium available, due S

to tlm—s__dﬁm" the past years

and gradually also to local enrichment

activities. The pilot plant at Valindaba is X

not subject to international ]

safeguards, and hence the diversion to milit-
ary uses would TiGt face SerOUS IGHlems,
in pa}ticular when this sort of pilot plant
can usually produce weanon-erade ura-
his state of affairs is concordant
with the point made by Frank Barnaby that “
perhaps too much attention is paid to large-
scale enrichment and reprocessing facilities
In discussions concerning prospects for the
proiiferation of nuclear weapons because
they can be also manufactured by the aid of
small-scale research reactors and pilot
enrichment facilities.40

There are several authoritative views
emphasizing the South African potentiality ﬁ}sﬂ
to acquire nuclear weapons. The Vice-

A
President of the South African Atomic

Energy Board stated aiter the Indian ex-
nlosion in Ma(1<97:4 that South Africa had
*he capacity of making a bomb and was

In fact technologically more advanced than
India in the nuclear ﬁe;d In the same con-
nection Dr. Alberts emphasized that South
Africa, with one-quarter of the uranium
resources of the non-socialist world, was in
& bargaining position equal to that of any
Arab country with a lot of oil, in terms of the
world energy crisis. In 1975 Prime Minister
Vorster stated in an inms
country already had the tech*mlom
prerequisites to produce nuclear devices Al
~There are even views that South Afric: -
may already have nuclear weapons in heig@———
possession. More frequent are statementsz :
that although technological prerecuisites
exist, it will take, at maximum four more
years to construct a bomb. It is also

- maintained that this neriod could be easily

reduced to two years, and in austere condit-
ions, to some mothg.42 All this means that

the capability to construct a nuclear device )‘
clearly exists, but what gbout infentions:

~ 1s South Africa going to become a nuclear-
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weapon power of any importance? If one
looks at possible constraints in South
Africa’s way towards a nuclear-weapon
power the f{irst factor worth bearing in
mind are the IAEA safeguards and their
- possible role in preventing South Africa
from becoming a nuclear-iveapon power.

As has been pointed out above the United
Sfates has required the I2froduCHON Ol cate-
guards to the provision of c¢nriched uranium
to South Africa. It is nc: nown to me

whether safecuards ame

A\l Africa. In_any cass Sauf" "'L""*'ca is not a
arty to the NPT and henece safeeuards do
not apply to the indizenous orocesses of
which the uranium enrichment capacity_is
thé most important one. Hence riobody can
prevent South Africa from becoming a
nuclear-weapon power if she so wishes. Even

safeguards are applied there are Eevera.l

ways of becoming a nuclear-weapon power:+3

— there are indeficiencies in the control of
the safeguards; it may be noted that the
control of reactors is easier than the control
of enrichment plants and reprocessing
plants.

— countries can give up the safeguard
system 1if they consider it undesirable or too
restrictive. No punishments follow from
this sort of move.

— some countries are in a better position
than others to circumvent existing safe-
guard methods: A country with uranium
reserves and an enrichment capability
designed for the export of enriched fuel
would have ample capability to acquire
8 stockpile of highly enriched ura-
nium for possible use in nuclear weapons.
More than enough hizhly enricned uranium
for large nuclear weapon stockpile woud be
overtly carried in export inventories’.

~ These factors make that the NPT regime
contains loopholes which should be blocked
up somehow. A study group has arrived at
the following conclusion:

it has become apparent that in addition
to the NPT, a ’second track’ is needed to
take care particularly of the nonmember-
ship of France (a current supnlier) and
of the non-NPT countries cdeveloping
nuclear power, such as Argentina and
Brazil, India and Pakistan. Israel and
Egypt, South Africa and Spain. As a result
of this situation there are gaps in the non-

weapons commitments and the safeguards
coverage «{ the NPT regime. While specific
equipmen® and materials acquired by the
non-NPT states from member states are
subject to IAEA safeguards, those that
are indigenously constructed, or received
from a non-NPT supplier state, may not
be safeguarded.ss

These serious problems are considered

at present in many different connections.

I am not going to dwell upon them, how-
ever, bw
safeguard arrangements do not necessarily
prevent South Africa from begoming a
nuclear power.

AT TIiTSt glance it might appear natural to
conclude that the Vorster government has
good political and military reasons for
acquiring nuclear weapons and strengthen-
ing its position in that way. Government
changes in Angola and Mcsambique, increas-
ing demands of independence for Namibia
and the oscillating position of Rhodesia
could be expected to contribute to the
nuclearization of South Africa. This is
no doubt true, but there are also
other relevant arguments which lead to
somewhat contrary conclusions. First, nuc-

‘ : !
lear weapons cannot be easily used in \\/\ |
== E 4 ,

guerilla warfare and in urban fighting as a J
t*"‘:I_n—-_-_‘;:_-—f . e ————
Kind of counterinsurgency weapon. Nuclear

weapons woula not remove the most ':K
immediate threat to the Vorster government -
for the simple reason that they are difficult

to use in guerilla warfare. Furthermore, it
should be borne in mind that South Africa_
has a conspicuous superiority in convention-
al armaments to the Black African states
soutnh of Sahara, and hence the marginal
military utility of nuclear weapons would
be negligible, at least if the present situation RS
will persist. u«\"\‘. e
There are, homr, .;“rorument;s.
First, it is entirely conceivable that 4....wlear ¢£‘,
Weapons could be used as an instrument of
blackmail vis-a-vis some Black African 3
countries and indirectly even vis-a-vis the
United States in dipiomatic and related
negotiations. One should also recail that
South African nuclear weapons 1s_micht con- \L\
celvably have a role in the overall Western

M
Cape route.
h—_l“

There are thus both pros and cons in the H
military utility of nuclear weapons in South
Africa. The situation with economic motives

- 2
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seems to be much more clear-cut. One of

o L ¢ the gonomic factor_é_is simply the increa-
\"HU co essing the uranium,
: _

i

the reserves of which are not, after all,
endless in South Africa. By increasing the

2, {
degree of processing there are better
| @ \/\I\Op ortunities to enter the world market in

which there is still a considerable measure
of monopoly which can be weakened by
using indigenous enrichment capacity as a
springboard. Access.to the world market
‘would increase South Africa’s export ear-
nings. Estimates of these extra earnings
'ﬁer, however, considerably from each
othex” Eewsweek‘states that the uranium-
enrichment business could yield South Airica

1000 million dollars a year in export
_’_—_—w————-w________—

Ievenues, whi_l_g Gillette gives a much more.

‘modest figure of 375 million dollaféﬁﬁ :
An additional economic factor involved
in the development of nuclear power

in South Africa is that the _electricity
@ supplies of the country could be cuarantéed

more easily by nuclear power than by im-

Y porting oil or trying to extract oil from the
coal. Energy considerations may also play
a rolemgorous deveiop-
ment of nuclear power programmes.

In any case, South Africa has a capacity

to become a nuclear-weapon power 1I she
so chooses, and even during a reiatively
____.-—_-_.__—_____—_________—_.._———--l-—

brief time span. Economic motives

s EEp—

appear to be strong both iﬁ“tﬁe—*supplier
and Teceiver ends of the link. The develop-
. ment of nuclear weapons as a by-product
; - of the application of nuclear power for
: peaceful purposes is not, however, hampered
by that fact. There are in fact very few con-

QA

tradictions in the development of potn milit-
ary and civilian nuclear capacity, out they
‘Can be brougnt about also simultaneously, al-
though to serve somewhat different aims.

T Yo
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7. Is the South African bomb a necessity?

: - In the present atmosphere of international

-'..-.—ha,‘ = il -
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relations it is only natural that the South
African nuclear programme and its implica-
tions for the capability to construct a bomb
have resulted in strong critical voices which
have been naturally enough directed also to
the countries and companies which have
assisted her to implement these plans. At
the non-governmental level anti-apartheid

i ettt cen, anlii T T L ——— E

groups and progressive church circles in
various countries have been mostly respon-
sible for these critical activities. One should
not either forget the role of the informa-
tion disseminated by the African National )]
Congress on the military collaboration of
some Western governments with South
African racist regime.

United Nations has been also concerned
with South African plans to acquire nuclear

_..-l—'-"""-'_'—_

weapons. The Qeneral Assembly ‘adopted in

its 31st session in December 1976 a resolu-
tion in which it was stated the concern that

further development of South Africa’s
mili nd_nuclear-we entia!

would frustrate efforts to establish nuc-
lear-weapon-free _zones in Africa and
- elsewhere ‘ ' means _{or
preventing the proliferation, both horizont-
~al and vertical, of nuclear weapons and
for _contributing to the elimination of the

danger of nuclear holocaust:”

This resolution deals only with the
implications of South African nuclear-weap-
on potential for nuclear-weapon-free zones
and is phrased in a fairly moderate tone
compared with the a resolution from The

Fifth Conference of Heads of State or

Government of Non-Aligned Countries at
Colombo E: Aucust 1976. 2

The Conference was particularly con-
cerned at the growing nuclear and military
collaboration of certzin Governments with
the Anartheid recime. It condemned the
deal recently concluded by the French
Government to provide nuclear reactors
to South Africa. It denounced with equal
force any form of agreement providing
military equipment to that regime, and in
this connection noted, in particular, the
recent decision by France to sell sub-
marines, and by Israel to sell missile-
equipped corvettes to South Africa. The
Conierence called upon the United Nations
Security Council to impose a mandatory
arms embargo against South Africa.
Further the Conference called upon
member states to separately and
coliectively impose such sanctions includ-
ing an o0il embargo against France and
Israel for persistently violating United
Nations General Assembly Resolutions
against the supply of arms to South
African Apartheid regimesd

There are naturally several means by
which great and middle powers can try to
prevent the proliferation of nuclear weap-

ons in the periphery. These means do not
confine to sticks only — e.g. embargoes —




- but carrots may be equally well used. In South Africa becoming a nuclear-weapon

g g the case of South Africa there are, however, power® After all South Africa is so de-
- : factors — first of all, the almost universally pendent on the technology and investments AV
R A condemned policy of apartheid of the of "major Wesfern powers that their ¥
O ol Pretoria regime — which make that the -pmm

carrot policy is difficult to apply. In other to be at least modestly effective. This con-
words the policy of pressuring South Africa, clusion is especially relevant in the case of
both in the nuclear and apartheid issues, is the policy of the U.S. Government Vis-a-vis
the only feasible way of trying to prevent South Africa.
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