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1. In its resolution 44/113 B of 15 Decermber  1989, the General Assembly called
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mind their implications for the implementation of the policy of denuclearisation of
Africa and for the security of African States and, in particular, the front-line,,,'
and other neighbouring States; requested the Secretary-General to submit a report
on his investigation to the Assembly at its forty-fifth session; and also requested
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ballistic missile capability.
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FOREWORD BY THE SBCRBTARY-QmBRAL

It has long been held that South Afriaa’e military pocture, inaluding  ita
plane to develop a nuclear-weapon aapability,  hae been most direatly  related to the
preeervation of the system of m and a policy of intimidation of States
within the region. In addressing the queetion of Boutb Afriaan  nuolear  aspability,
the Qeneral  Aeeembly hae vigorouely condemned any overt or aovort  attempt by South
Afriaa to introduae  nuclear weapons into the African aontinent  and hae aalled upon
all States, corporations, inetitutioae and individual0 to terminate all forms of
military and nuclear collaboration with it.

At i ts  forty-fourth semion, the Aeeembly expressed  aoaaern  about report6 that
collaboration between Israel and South Afriaa had resulted  in the development by
South Africa of a nuclear-tipped miseilo  and aalled upon me to investigate those
reports with the assistance of a group of qualified expertr. The prerent document
ie submitted in pursuance of that request.

The preparation of the present report has coincided with oritiaal and
potentially far-reaching developmente  within South Afriaa. For the first time, the
Qovernment  of South Africa has provided hope for real oheage  in the unaoceptable
social  and poli t ical  etructures created in  South Afr ican roaiety. Indeed, i t  ie
the considered view of the erperte who have prepared the report that “the dramatic
change@ in South Africa and its immediate a&region  may have rubrtantially
mt,dified,  if not altered, the context within which thin cad other earlier otudies
were made*‘. This new development, in which the sustained etruggle of the oppreseed
majority together with effeative military and trade embargoes have gUyed an
essential  role,  has s ignif icantly affected previous motivation6  of south  Afriaa's
reliance on force and military might to preserve the v. The Qoverament of
South Africa bar: publicly declared its resolve to diunantle  the m system
with the final aim of achieving a totally new and jurt oonotitutional  diopeasation
that would aesure equal righta and opportunities for all. For there reasons, South
Africa may no longer wieh to pursue vigorously itr programnor of nuolear-weapon
capabi l i ty  or  ba l l i s t i c  mi s s i l e s . Inetead, South Afrioa  may wirh to gear its
efforts towards the peaceful application of nuclear energy. I n  thir aont68t, its
long-standing co-operation with Israel, particularly in the military field, may no
longer have the same significance and relevance aa it had in the paet.

Nevertheleee, the fact remains that South Africa, with or without
nuclear-weapon and ballistic mieeile aapability, remaine a formidable military
Power in the continent of Africa. The threat it et111 represents  for the security
of African States and, in particular, the front-line and other neighbouring Statee
can only be reaesessed in the light of the ongoing internal change6 in South Africa
and, particularly, of how coon these changes become politically irreversible.

A tangible proof of South Africa’e determination to abandon the policy of
military intimidation would be its expeditious accession to the Treaty on the
Non-Proliferation of Nuclear Weapons and the opening of all itr nuclear facilities
to international  inepection. Recent statements concerning ito intention to this
effect are most encouraging, but until they are implemented fully the concerns will

/ *..
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not be aompletely  put at rest. South Afrioa’c acoetmion to the Non-Proliferation
Treaty will not only strengthen confidenae  in the region, but would also remove one
of the main obotacleo for transforming the continent into a nuolear-weapon-free
aone.

I wirh to erprerr my rinaere apprsniation  to the panel of experts who assisted
me in the preparation of the preeeat report and whose recommendations were
UnanLnous  . I rrubnit  their? report to the Qeneral  Assembly for its consideration.

- -.-.---.. - .-.. -_.-__ - - - - _-- 1-.-
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LRTTRR  OF TRANWITTAL

10 September 1990

Sir,

The undersigned consultant experts , appointed by you to assist you in
investigating “recent report0 that collaboration bmtween Imrael and South Africa
has reeulted irr the developmefit by South Afrioa of a nualear-tipped  missilery, as
requested in paragraph 5 of reso1utio.u  441113  B of 15 December 1989, have the
honour to m&nit herewith a unanimously approved report.

In preparing this report, the oonsultsnts,  pursuant to paragraph 17 of the
same resolution,  have also addressed the quo&ion of  *@the  military assistanoe  that
m South Afrioa is reoeiving  from Israel an& My other souroes in advanced
miseile teohnology  as well as the supporting teohnical  faoilities~~.

Yhe work was aarried  out from April to Septanber 1990. During that time,
various oontacts and ooneultations  were carried out with the ChaitmM of the Qroup
of AfriOM  States and representatives of the OrgMiration  of Afrioan  Unity (OAU)
and interested Afrioan  delegations, both at 3eneva and Vienna8 officials of the
International Atomic Energy Agency (IABA) and relevant member delegations of IAEA,
inoluding  the representatives of tte three Depocitary Qoverments of the Treaty on
the Non-Proliferation of Nuclear  Weapons; the ChairruM  of the Board of Qovernors  of
MEAt Md representatives of interested member delegations of the Conferenae  on
Disarmament. In addition, a visit wa6 carried  out to the African region, during
whioh consultations were held with OAU offioials at that OrqMiration~s
headquarters Md with government reprasentatrves of the front-line Md other
interested States.

We wish to erpreer  our gratitude for the invaluable assistMce  that was
provided by the otaff of the Department for Disarsuuneaat Abfairs throughout the
preparation of the report. We wish, in partioular, to oonvey our appreaiation  to
Mr. Yasushi  Akashi,  Under-Seoretary-Qeneral  for  Disansauent  Affairs,
Mr. Prvoslav Davinio, Chief of the Monitoring, Analysis Md Studies BrMoh, Md to
Mr. Cgunaola  Ogunbanwo,  Senior Politioal Affairs Offioer, who nerved a8 Sewetary
of the Qroup.

Accept, Sir, the assurances of our highest consideration.

(-1 Shahrem CEUBIN

(m) Bhupendra JASAHI

(-1 A a r o n  KARP

His Excellency
Mr. Javier P&es de Cuellar
Secretary-3eneral of the United Nations
New York

/ . . .-
--- -._
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I . INTBODUCTICN

1. On 15 Deoember  1989, the Oeneral  Assembly adopted resolution 441113  B in which
it, malia, took note “with great oonaern  of recent reports that collaboration
between Irrael and South Afrioa has resulted in the development by South Africa of
a nuoloar-tipped missile”. In this oonnrotion, the Qeneral  Assembly requested the
Searetary-Qeneral  to investigate those reports  and report to i t  at i ts  forty-f i f th
seesion. The relevant paragraphs of the resolution read as follows:

,I
. . .

I
“5. v t h e  Seoretary-Qeneral, 4th the assistance of  a  group oi

qualif led e8pert6, to investigate those reports,  bearing in mind their
implioations  for the implementation of the policy of denuclearisation of
Afrioa and for the seourity of AfrioM States and, in particular, the
front-line and other neighbouring Stateel”

” . . .

I “17. v the Secretary-Qeneral  to report to the Oeneral
Assembly at ito forty-fifth seseion on the military assistance that m
South Africa lo receiving from Israel and any other sources  in advanced
missile technology a6 well as the supporting teahnioal  facilities.~’

2. In preparing the report, ths experts have interpreted the mandate as calling
for a rtudy both of South Africa’s nuclear programme  and of its ballistic missile
oapabilities, Md drawing appropriate oonclusions on that basis. Since the f irst
aspeot of this issue has been the subjeat of several reports of the
Seoretary-General  to the general  Assembly, A/ the current investigation focuses
largely on the relevant new developmenta in this regard in the period
October 1989-August 1990.

3. As regards the second aspect , which represents a completely new development,
the report deals with a number of queetions related to the South African missile
progrme, particularly those pertaining to i ts  long-range ball ist ic  missi le
capabil i ty. Among the questions discussed are the following: Does South Africa
currently possess an operational ballistic missile or an active research and
development programme7 To what extent do South Africa’s missile activities rely
uFn Israeli technology or assistance7 Is South Africa capable of arming ballistic
missiles with nuclear weapons and other means of mass destruction7
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4. In view of the eeoreoy surrounding the aotiv’ities that are the oubjeot  of this
investigation, the 1nCormation  on suoh matter8 lo neither eary to obtain nor to
interpret unequivocally. For example, the relevant teahnologies tend to be of a
dual nature, a8 in the oame with miasilee  that oould be easily adapted to launoh
satellite8. In addit ion,  i t  is  diff ioult  to obtain rel iable information f rom
publia or open 80uroe8. The information that lo available falls into tour
categories.

5 . Firdt are offiaial South AfrioM disolosurer,  publia report8 and dirplayr.
Officially released information tends to be thorough snd, on balMoe,  reliable. 11
Usually, however, detail8 about opeoifia projects  are made available only after
development lb complete. The most important source of offioial data about South
Afrioaa weapon8  are 8peoifiaations  for oonventional  weapon8 offered for sale on the
international arms market.

6. Second are foreign intelligenoe reports from satellite, eleotronio or
clandestine souroes. These are made available oooaeionally,  a8 in the ease of the
i977 Ralahari nuolear teat oite, whiah was revealed by the Union of Soviet
Socialist Republics , or the 1979 South AtlMtiC  flssh event detected by the United
States of America. Suoh information CM be valuable but tends to be rare,
incomplete and sometime8 ambiguous.

7. Third, foreign criminal inve8tigations  or proreoutions tend to be the moot
thorough souroe on aome opecifio projeots, Theee are available only w&en  M
individual or company has been investigated for illegally ascietioq a South AfrioM
military projeat. This wae the oaee of a Canadian oitilen aonvioted in the United
States in 1979 for his work on the Q-5 howitrer. More recently there hae been a
comparable ease involving the attexspts  of South AfrioM  agent8 to buy
surface-to-air missile plans otolen from the United Kingdom of Qreat Britain and
Northern IrelMd.

8 . Finally, prees  report8 are by far the most numerous oouroes, fnve8bigativo
journalism has repeatedly furnished the first evidenoe  of South AfriOM  military
projects, but press reports also need to be carefully scrutinised and oonfirmed
from other 8ouroes. In the absence of acoess  to government intelligenoe
information, t h e  present report neceoearily  had to rely on prose aoverage.  For
example, press report8 have been used a8 the leading aouroe of information oa South
Africa’s activities in long-range rockets. Nevertheless, limited confirmation of
reported data has been obtained from official Eouth African announcement8 and
foreign intel l igence disoloeures.

9. In ersmining  South Africa’8 nuclear and mi8eile progr~es, the report
attempts to establish the facts about South Africa’8 capabilitien Md, to the
extent possible, to determine its intentlone. This nececearily requires a focur on
the technical aspects of those programmes and on the ongoing investment in variour
industries that might service them, However, an analysis of the technical

--.-____
..-.----.--- - .-- -.-_ -_.
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feas ib i l i ty  or oapsbflfty  cannot be divorced from, or ueen in ieclatfoa  from the
politiaal context. Lately, thir politiaal  ocmtert  hao beaome partiaularly relevant
in view of the dyaamia ohsngss sow taking plaae at the international level, as well
ao domeotioally  within South Afriaa and regionally in routhe~n  Afrioa.

10. The improvement in East/West rrlationo  hae reduaed some of the tension6 in
roveral regional  oonflictm, inoluding some in couthern Afriaa. The proepeat of
aontinuod and greater ao-operation botwoen  Eaet and West in reoolving regional
oonf l i a t s  ir promioing. Thie and the possibility of oo-ordinating approaohse in
preventing future aonflicte will moat c e r t a i n l y  rrffeat the international  c l i m a t e  of
the f9901. The aalaulations  of thosr State0 likely to find themrelves  the object
of international condemnation will be especially  affeuted. Suoh States, including
South Africa, may faoe inarearingly  severe and effeotive international measures  and
sanctions undertaken to foster daritad changer. Qiven the international
conrmunity’r new recolve and inorearingly  offeative means through which to implement
i t s  policiec, the o f f e n d i n g  States may find it in their interest6 to conform to
international opinion.

11. The politioal change6 within South Afrioa  iteelf,  should they continue in this
preoent direction, might have far-teaahing  implications for peace and security in
the region and beyond. The sh i f t ing  pulitfoal  e n v i r o n m e n t  of South  Afr iaa  i s  thue
the dietinguiohing  feature of t)rb  era and of neoeooity  the present report has had
to consider  ite implication8 4 Gxaditional  security aereuemeate  and priorit ies  of
State0 o f  t h e  r e g i o n . It is therefore very import~at  to aaaeoe whether or not, and
if 80, to what extent the dominaxtt  eeourity  rationales of the part several decades
have been tranrformed and overtaken.

12. To some extent the paae of military reeearch and development and the political
and security considerations rugporedly driving them forward may well find
themeelvec  a l r e a d y  o u t  of  s t a g . Tha gap between these two may be narrowed as other
demanda  make themselveo  felt and other priorities aosert themoelveo. This
disjunction between the changed political context, which alters the traditional
oecurity rationale and makes desirab.lo  and feauible region-wide co-operation on a
range of iesues, and the momentum of reeearch and development are iesues to which
the report returns both implicitly and erplioitly.

11 See, for inut&nce,  A/35/402 and Corr.1  and A/39/470.

21 The only major South African claim about ito military-induotrial
programmes  subsequently ohown to be false was a statement in the 1973 Defence White
Pt.per  that the French Daesault Mirage F-l fighter plane was already fn production
in South Af rice. In fact, only local aeeembly  from knock-down kits wa8 undertaken,
SItarting a year later. Plane for co-production were dropped in 1977. See

,Signe Landgren,  mW am ,
IVew York, Oxford Uaivereity Preao for SIPBI, 1989.

I

/ . . .
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II. SOUTR AFRICA’S POLICIRS  AND BEGI-AL  SCCURITY

13. South Afriaa’e persistent policies of m, on the one hand, and
continuourr threats to the eecurity of neighbouring c!ountriea,  on the other, have
been a aourae of oerioue concern of the United Nationo over the yearo.  In the
paet, thir oonaern  aleo eet the tone for the consideration  of irruer relating to
the politiaal  and strategic landsaape of South Afrioa,  in partioular, and the
African aontinent,  in general. The internal ahanger  that have occurred kn South
Afriaa rinae the beginning of 1990 and the extent to whiah they will aontinue  are
bound to affect both the political atmosphere in the region and the security
peraeptione  of diouth  Afrioa.

14. To appreciate the depth and eiqnifioance of changer in routhern and South
Africa in recent montho ao they affect the cecrurity  environment, it ie neaerrary  to
compare them with the recent past. A study  on South Africa’u plan and capability
in the nualear  f ield,  11 whioh the Searetary-Qeneral  xulxnitted  to the Qeaeral
Aeeembiy in 1980, provides the moat eloquent xnalysie  of the situation baeed on
roeumptiooo  and a context that exieted at the time.

1s. The study obeervedr 21

a.. Any discuseion  of South Africa’e military and politioal  posture . . . must
start from the epecial situat;on  created by m, not only in South
Africa itself but in the region a8 a whole. Traditional aoncegtr of national
seaurity  interesto, threat  perceptions , and defence may apply only to a
limited extent in a eituation where the military arrd defenae polioy  of that
country ie aimed chiefly at maintaining by any nececeary meana the domination
of the white minority. a ue ta m thm

to t&umaustwhslmilP<r

(emphraio  added)

16. The study went on to note that South Africa’o poliay of eeeking to gain the
co-operation of the more conservative black African State6 had given way to a
otrategy of **Fortress South Africa”. 21 It recorded an increare in defence
spending, a build-up of conventional forces and noted that the objective of
training and acquisitions was to **carry out extenoive military operationo  on or
across its borders with conventional forces while at the game time suppr.,sring
internal uprising”. 41

1 ,. The etudy also noted that the m’litary had become more influential in
decicion-making  and that there wac an “increasingly expliait  and lexs ad
outward erteneion  of the South African strategic aone to embraaa events not eimply
on that country’s OWLI! immediate borders but also in neighbouring counttiex”. a/
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19. The otudy found that ouoh a unilateral definition of seourity interests and
attack8 againrt  neighbouring Staten had been matched by the complete absence of
movoment  towardr toform  or power-oharing  politically on the domestia front. In
addition, South Afriaa’e readiness to aaoept its international isolation coupled
with Ate teadenay to look toward other u”‘garri80n  States’ similarly suffering from
varying degree@ of international ioolation”, further confirmed its strategy of
**Fortrem  South Afrioaeo. fi/

19, Againrt this  baokground,  the study aeeessed the mil i tary and poli t ical
dimeneiona of South Afriaa’o nuclear weapons posture, taking as the fundamental
premise for that analysie  the faat that m was the main determinant of South
Afriaa’r reaurity rtand.

20. Among the possible inaentivee and elements of a rationale for South Africa to
embraae the nuclear-weapon option, the study cited: a8 a deterrent or intimidatory
instrument agaiart  neighbourat  ae an aeeeztion of defiance and desperation
(preeumahly  a lart-retort  devfce)r and a6 a means of intimidating black South
Afrioans and leesening  the risk of internal unrest while boosting the morale of the
beleaguered whitee. The otudy aleo suggested that rather than deploy or openly
tee t nuclear weapona, South Afrioa might seek to follow and exploit a policy of
ambiguity of latent proliferation. 11

21, The dramatic Changsu  within South Africa and its immediate subregion may have
subotantially  m o d i f i e d  i f  not alterod the  aontext within which this  and other
earlier studies were made. Put differentlyr the incentives o r  rationales for
South Afriaa’e development of a nualear weapon and the development of a ballistic
missile aapability for military purpooes may have been dramatically reduced.

22, In 1985  one expert referred to nuolear weapons aa South Africa’s **ace in the
hole@*. a/ Yet that  came instrument, from the vantage-point of a new decade,
appear@ muoh leas relevant. The same expert writing in 1988 coneidered  the
possible military utility of nuclear weapons for South Africa. After noting
various poocible u8ea of nuolear weapons by South Africa in general - (a) to deter
and punish regional adversaries#  (b) to deal with internal revolts and (c) to deal
with a combination of internal revolt and external invasion (possibly by a Power
foreign to the oontinent) - he considered a8 unlikely the use of tactical nuclear
weapon6  to break up demon&rations  and/or ae shots fired “acroa8 the bow” to warn
off external Powero. Xe concluded, however, that the retention of nuclear weapons
aa a  “last resort” devise I** o f  vugaaII I
which he othenice oaw ae @*largely irrelevant” in the near and medium term. p/

23. l’hilp  10 not to cay that  the m regime of South Africa may not still  ’
wish to take advantage of the potential (or continuing) political value of
poseeesing  a strong nuclear-weapone option. T h e  p o s s i b l e  coneiderations  i n c l u d e :
(a) ao a bargaining chip to be uoed ds-i-vti Weetern States for diplomatic
l e v e r a g e ,  f o r  exemple, aa a m for acce88 to technology ia exchange for
renunciat ion of the option1 (b) a8 an insurance pol icy  against  the  poss ibi l i ty  of  a

/ . * .
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reversal in the process toward liberalisation and power-8haringl  (c) ao a
bargaining oard in domestic negotiation6 within the new South Afriaa)  and (d) au an
opt.ioa against an unoertain  future. Whether there would be any partiaular
incentive or motive for developing a long-range mean6 of delivery in South Africa’s
strstegia situation  is alco a matter for debate. The queotion, however, is whothor
the maintenanoe  of thie option ie of high priority in the light of the political
price attaahed to i t  - regionally and internationally.

24. The pertinent qusetion  for the present report is the degree to whiah South
Afriaa romaine the oame dgime and the extent to whioh it oontinueo to define
security primarily by referenae  to military power end to 988 ita regional
environment x8 hoetile and iteelf as embattled and alone.

2s. While e hao not yet been totally dimmantled, initial etopo toward
meaningful reform and power-sharing have been taken. There are reaconable rigns
that this proaees may aontinue,  however, unevenly. In parallel  with this ,  the
seeds of regional reconailiation  are being eown. On the reasoning of the 1980
etudy  quoted xbove,  these domeotic transformations muet at some point affect the
security policy of South Afriaa , making it a more oonventional  &ate with a more
“rational” cost-aalaulus and demeanor, and with a different aooesamtnt  r;f ito
pr ior i t i e s .

26. A6 two expert8  on military policy have observed: @*judgemente of inmrret  and
value (are) eosentially  political rather than strategic ,.. (and) are rrffeated and
ehaped by political proceeces  both operating within the governmanta  cntructure and
impacting on it from the outside”. J,Q/

27. South Africa’c domestic changes will alter itr regional policier and
perapeativeo wi th  a  aonsequent  re -def in i t ion  of  ito otrategio priori t ies .  It io
this changed regional context, in conjunotion with a major transformation in South
Africa’s domestic politics and society, that significantly traaoformo  the
assesement of that State’s incentive0 for acquiring nuclear-capable misoiloa.

I

11 Ion J in tha (United
Nation@ publication, Salee  No. E.81.1.10).

21 M., para.  5 4 .

91 IIrip., pars.  56.

41 Ipid., pare, 57

51 Lipid., parae. 55 and 59.

fi/ Ipib., parae. 59-61.
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11 we, p a r s e .  64-63.

81 Bobort Jaster, in Henry Bienen  and William Blotm  (ode.), Arme
, New Haven, Yale,

1985, p. 182.

Robart  Jaator, m o f  -ta Ptaiwi.jj
Upay’t-,L o n d o n : MacMillan, for the International Institute for Strategic
Studies, 1988, pp. 170 and 171.

IQ/ Alexander L. Oeorgo and Riahard Smoke, fi
# New York, Columbia University Preoe, 1974, p. 557,



III. SCUTR  AFRICA’S NUCLEAR CAPABILITY

ae. With itr long experience and teahnical  roghiotiaation,  South Afriaa’r  nualoar
programme glaoes the oouatry  among thorn on t&to tog of t&o lirt of nuoloar
threehold  States. South Africa ir alro one of a rmall number of threrhold
countriee who are not party to the Treaty  on the Non-Prolifrretioa of Nuoloar
Weapona  (rsrolution 2737 (IUCII),  amax). Conretquently,  muoh of itr nualear
rrsearah  ir not oovered by the rafoguarbr  and iarpoctioar of the International
Atomio Energy Agency (IAEA), Owing in large part to the m polioier of the
white minority Qovornmont  and repoetod  military intarvontionr into nuighbourinq
Stateo,  South Afrioa’r nualear  pragrmmw har been the cauro of rpocial
international attention and oondemaation.

29. International concern regarding South Afrioan nuclear intentionr  turned into
outright alarm following two fncid~nto  in the late 19700. In Augurt  1977, Soviet
intelligence satellitsr  revealed the exirtenae of what aggeareb  to be aa
underground nualear-weapons-toot  rite in the Kalahari Desert. TJmn on
22 September 1979 a United Stater reoonnaia@anoe  ratellito reaordod flarhor
indicative of a nuolear exgloaion  in the South Atlantio,  in the aroa of South
AI riaa and Antaratias,. The event bar been deroribed  variously ae a porrible
nuolear  test by South Afrioa, by another aountry  or ar an unorplainod  %oo went*
euch as a amall meteor oollision with a ratellite. a/

30. DMpitO  uncertainty, th0 two Went0  helped galVMim0 tb0 8OtOmhatiOn  Of th0
United Nation8 to take forthright a&ion. The etudy prepared  by the
Secretary-General of the United Nations in 1980 concluded that8 21

‘*it oannot  be doubted that, had it dmoided to do aoO South Africa by mid-1979
aould  have produced ruffioient  weapon-grade uranium for at leart a few nuclear
woapone  . ..I Thora ie no reamon to doubt the broadly aocopted  oonolusion that
South Afrioa ir oagable  of ooastruating  a firrt goneration firrioa  weapon  of
moderately OophiatiOatOd deciga.”

2)ro eubeequsnt  United Nations report0 eupgortad  the conalurionr that South Africa
continued to reaeive foreign nuclear technology  and to expend itr ~ppll~a  of
fiesile mrrterialo,  increas ing  itr nuolear-wrapoar  potent ia l .  31

31. Rising international conoern  with South Africa’s m pOliCi~ i n
general, and it6 nuclear program0 in partiaular, led to continuoucly otrongrr
prersure. In 1977 South Africa lost ita rest on the IARA  Board of Qcwernora.  In
1979 ito credentials were rejeoted by the IARA Qenaral  Confereucre  aad, rinse then,
South Aftiaa has not participated in IAEA deliberations. Alao eince 1979 the
United Nations Disarmament  Comnirsioa  has kept the quo&ion of South Africa’@
nuclear capability on ito agenda,
attention.  4/

aosuring  that the iscucs receives prominent
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31, The African Group of State0  and the Western Staten have held somewhat
different viewo ooncerniag mainly the gueotion of aboolute  aertainty of South
Africa’s nualear-weapon capability and the degree to whiah  it should be eingled out
for greater condemnation than other NPT hold-outo. Nevertheleco, Western
Qovernmentr,  too, have rerponded unilaterally to growing aonoern, by eevering their
relationohipo with South Afriaa in the nuclear  field. The United Statec, after
having halted ralee of nuclear fuel in 1976, terminated all nuclear commerce with
South Afrioa in 1980. After internal controvereier over implementation of this
policy, the United State6  Congreee pas6ed a stronger nuclear embargo in 1986. In
the mid-19800  nuclear embargoor  were alro agreed by the Conunonwealth nations (with
the ercegtion of the United Kingdom) and the European Community. In July 1985
France, previously South Afriaa’s  leading nuclear supplier, announced that it would
not approve new nuclear agreements. This left Israel  ao South Africa’s most
important remaining source of nuclear technology and aeeistance. &/

33‘ Purthermore, oince 1987 the IAEA Qeaeral Conference hae oonoidsred  a
reoolution to @uepOnd  South Africa’e memberehip in the organiration. Al though
largely a  rymbolic  eteg, sueprnsion  would be s ignif icant  sinae this  is  the last
major international organisation to which South Africa belongs. a/

34. In view of the etatement  of 21 September 1987 by the South African Prime
Minister announcing that his government “hope8 that i t  w!ll coon be able to s ign
the NPT and has decided to open diecueeions with others to this end”, 11 the IAEA
Qeneral Conferenoe agreed to defer conoideration of ouopenoion irr order to give the
South African initiative a chance. Some obeervere interpreted the statement a6 a
poosibly  ineinoere manoeuvre to preserve South Africa’s IAEA membership, but the
announcement aleo aroused hope that South Africa would soon abandon the secrecy and
ambiguity that have ourrounded its nuclear programme for some 20 yearn, ending the
doubts that fuelled eucgicion of military intentlone.

B,

35. At the core of South African nuclear aapebilitiee  lo a diversified and
technologically sophisticated nuclear establishment operated by the South African
Atomic Energy Corporation (AK). AEC was established  in 1949 to capitalioe on
srpertioe aoquired through nuolear co-operation with the United Kingdom and the
United States in exchange for oales of natural uranium. 81 The nuclear programme
acoelerated in the mid-19606  ae AEC began to plan for a aomplete nuclear fuel
cycle, fully under national control and mostly free of international safeguards and
inepectione. Thie goal  wae largely accompliehed  by the late 1950s.

36. louth Africa’s first reeearch  reactor, the 20 megawatt SAPARI-I,  was purchased
from the United States and went into operation in 1966. This safeguarded reactor
ie fuelled with roughly 14 kg of 45 per cent highly enriched uranium (U-235)
annually. Since the United Statea  stopped sales of enriched uranium to South
Africa in 1975, domertic enrichment hma been developed. A recoad rerearch  reactor,
the domeetically deoigned  SAFARI-II, went into operation in 1967 but was
decommiseioned in the mid-19706 after the United States etopped furnishing nuclear
fuel. South Africa also has two 922-megawatt  power generation reactor@, the

/ . . .
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Freaah-eupplied  Roeberg- and II, fuelled with 3.25 per oent enriched uranium.
These fully cafeguarded reaatora went into operation in 1984 and 1986,
reepeotivelyr in i t i a l ly  w i th  Frenoh fue l . South Africa ir currently rbifting to
domeotia  eourcex  f o r  f u e l .

37. At the Valindaba research part outside Pretoria AE harr eetabliehed two
uranium enrichment facilities. Thee0 u8e a  j e t  no6810  enriahment  proooae,
apparently developed in the early 19706  with aoeistanoe from QermM xourcee, Both
use uranium hesaf~oride  gas maaufaatured at Valindaba. Neither ix under
international  eafeguardx.

38. The firet of these plants, the Valindaba Pilot-Bcale enriohment  faoi:.ity,
produoeo 45 per cent enriched U-235 ootensibly  to fuel the SAFARI-I reactor. Its
output, however, eetimated at a muimum of approximately 50 kg annually rinca
1980-1981,  is coneiderably  in exoeax of the 14 kg required by SAFARI-I. The oxoexe
output from the Valindaba Pilot-Saale facility lies at the centre of debatec over
South Africa’s nuclear capability, oince thie 45 per cent enriched matrrial can be
used directly to manufacture nualear weapona. On 1 February 1990, UC announced
that i t  wae olosing  this  plunt for economic rea8ons.  The impliaatione  of thic
aloeing are diecuesed below.

39. AEC alco operator the Valindaba Commercial-Scale enrichment plMt. Although
th i s  fac i l i ty  16 muah l arger , Capt&l0 Of gOnerating  up to 50,000  kg SC
3.25 per cent enriched uranium annually, it hao been of leoc comerno  The enriched
L-235 it produoee,  primarily for we in the Roeberg power generation reaotors, is
not oufficiently pure for uoe in nuclear weapono. Some analyeto maktaha,  however,
that the jet nosole  enrichment proceee ie readily adaptable to aohieving higher
degreee  of enrichment without extenoive modification of facilitieo, a/ If so, it
is  feasible that  even after aloeing the Valindeba Pilot-Scale faci l i ty,  South
Africa may retain the potential to grOduc0 more weapon-grade uraniunr

40. Unlike some nuclear threehold countries, South Africa doer not appear to be
emphasising  reprocessing of agent nuclear fuel to retrieve plutonium. A hot-am11
laboratory hae been eetabliehed at the National Nualear Reeeaaroh Centre  at
Pelindaba,  aleo near Pretoria,  to exemine  epent reactor fuel.  J,Q/ Thic faci l i ty
operate@  under rafeguardc  only when procerring foreign-rupplied  fuel purchared
under safeguarded agreementa. There is no evidunce  to indicate that this
laboratory ie being upgraded into a full-scale reproaeeeing  facility.

1 .  m bet#een

41. After South Africa’s ctatement  in September 1967 that it hoped to oign the
NPT, diplomatic efforts centred on talks between South AfricM offic;alr  Md the
representatives of the three depository Government6 - the Soviet Union, the United
Kingdom and the United Btatee. The first round of diecueeione  held at IAEA
headquarters at V”.enna  in August 1988 mostly exposed differenceo  between the two
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ridee. The South AfriOM  delegation, led by the Poreign Winist6r  and the Winieter
of Mineral Md lnergy Affairs, eeeuned  to be mortly  interested in clarifying the
oortr Md benefita  of adherenae,  erpeaially the r@SpOnnibilithii  under the IAEA
rafeguardr agreement. l&/

0.2. There priorftiee refloat South AfriUa’8 long-held anxfetiee about the NPT.
South Africa*r main miegivingx  about the Treaty, 68 publ icly  rtated,  have etraesed
not military or reourity factor6 but aoannercial  aopecto. At the General Aaeembly
on 20 May 1958, South Afriaa explained its fear6 that IAEA aafeguarde would be
extended to oover uranium mines Md ore-proaeooing millo, expoeing  South African
induetrial  techniques to conunerciel  eepionage. 5n 1.970 the Prime Minieter  told
Parliament that hir Government wax willing tr; sccspt  rafeguarde if they did not
allow aonmeroial  eopionage  or hinder South AfrFaan  oivili~ nualear recearoh.  JJ/
The dieour6ione  in 1988 ehowed that thee@ coaeiderationx had not evaporated.

43. At the aext round of talkx, in December 1969 at Vienne,  South African
prioritieo ooncentrated  on the praatical  oteps entailed in joining the NPT. Both
eidee expressed  satisfaotion with the disour6iona.  U/ Although partidipMt0  noted
that the South AfriCM delegation oeemed divided bstween  NPT advocatee tmd aritias,
the mood remained optimirtic. U/ It wax alro noted, however, that domoxtic  South
African di6putOt3 over the NPT might have to be recolved first, which sould  further
delay the procetm. l&i

44. Nevertheleoe, in Sept6mber 1990, at the thirty-fourth regular eeeoion  of the
General Conferenoe  of IAEA, a written xtatement by South Africa’x  Minixter for
Foreign Affairs war circulated u/ that reaffirm+d South Africalo intentlone
regarding the NPT and the accept6noe  of IAEA safeguardc  on its nuclear facilities.
The etatement referred to the Government of South Africa’6 intention “to acoade to
the Treaty in the context of nn equal commitment by the other States in the
eouthern  Af ricara region** Md to oonunena6 talk6 with IABA in the near fufure “on
concluding a comprehencive  rafeguards  agreement on the country’6  nuclear
faailities*~. At the alosing eeseion of the Qeneral  Conference, the IAEA
Director-General etated that the Agency’8  oecretariat wax ready to start
negotiatione  with South Africa without delay.

45. Another important sign of pocrible  grogreor towardo South Afriam rrcoeptanoe
of the NPT la the closing of the Valindaba  Pilot-Wale  enrichment plant on
1 February 1990. Thir wae South Africa’s only facility known to be capable of
generating fisrile material euiteble  for nuclear l xploeiv6x. )lowever,  itc cloture
does nc>t eliminate aoncerna regarding Souta African nuclear-weapono oapsbility
al together, f3inCO  eigPffiCMt  qUMtitiOU  Of weapon-grade UrMiw may have b6On
stockpiled. There is  also the dintent poeeibil i ty that  the Valindeba
Commercial-Scale  facility, which lo uneafeguarded,  could be modified or ot3erwioe
employed to produce weapon-grade uranium. The pOSaibl@  r@-Opening  Of the
Pilot-Saale plent should not be excluded either.

/ . . .
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46. Now that it ie reasonably certain that South Africa’o supply  of highly
enriched uranium has stopped growing, it is possiirl6 to assess it8 nuclear-weapons
aapability  with greater aoauraay than before. Sinae the last United Nation6
estimate was made in 1980, it has become increasingly evident that South Africa’s
nuclear-weapons potential may not be as groat aa wau previously thought. This new,
reduced eetimato reflects more accurate inforxation ebout the Valindaba plant
operationa, r6cognia6s  the use of some fissila material for reaator fuelling and
provides better information about the poafJi2.le  nuclear-weapons deaigna.  Moreover,
80 long as the Valindaba Pilot-Scsle  plant remains closed and no alternative aourae
of highly enriched uranium is developed0 South Africa * a nuclear-weapons potential
Will dOorease OVbt time.

47. Previous United Nations 66timat66 of South AfriCa’s  StOCkpilO of fiasila
material aaeunad  that Valindabe had been produoing 50 kg of highly l nriohed U-235
annually since 7.977, Md that 15 to 25 kg ~68 auffiaient for a critical maaa. u/
Carried through to JMUary 1990, this would lead to the conclusion that South
Africa has enough fiseilo matcrrial  to mMufacture 26 to 43 nualear weapons, This
poasibly exaggerates South AfriCM oapabilitiea by overestimating prOduCtiOn  of
enriohed uranium and by wderestimatiug  both consumption  of fuel by the 8AFARI-I
reactor and the quantity needed for a oritiaal mass in a weapon.

48. The Valindaba Pilot-Scale plMt is gOn6rally  understood to have started
enrichment operations in 1977, apparently for experimental test runs and
calibration. Although it was commiaaioned  the following year, it did not achieve
m6dnwn operating levels immediately. As late as 1950 Valindaba was unable to
provide the SAFARI-I reaotor  with a full lo6d of 14 kg of 45 per oent enriahed
U-235. The reactor often ran at a power level as low as 5 megawatts inataad of its
deaigned 20 megawatts, apparently t0 conserve the last Of it6 fU@l supplied by th6
Uni ted  Sta tes .  uL/ Acaumulation  o f  eurglua enriahed  UrMium  probably  bugarr loon
thereef ter, If Valindaba reached a peak anaual  output of about 50 kg 45 p6r cent
enriched uranium, a surplus of as muoh as.36 kg could have been accumulated eaah
year after allowing for the needs of SAFARI-I. It has been argued, however, that
maximum operating level8  probably cannot be 6uStain68  contiauously, in which case
the surplus stockpile would accumulate molto  slowly. U/

49. Assuming that peak opersting  level8 were maintaiaetl  aontinuoualy, from
Jenuary  1901 through January 1990, Valindsba  could have produced a total of
approximately 450 kg of 45 per cent OnriCh uranium. Of this, 126 kg would be
needed to operste SAFARI-I, leaving a stockpile of as much as 324 kg when the plMt
closed.

50. The number of nuclear weapons that csn be febricated from a qusntity of
uranium depends upon its level of enrichment. A aritiaal mama of 100 per aent
enriched uranium-235 surrounded by a "temper" (a material used mainly to ref loot
the neutrons that would otherwise have escaped from the assembly) would weigh about
15 kg. With 45 per cent enriched U-235, however, the level produced by Valindaba,
a critical mass would require shout 55 kg, plus 9 10 cm-thick blanket of beryllium
as a temper or neutron reflector. If beryllium is unavailable and U-238 must be
used as a temper instead, the critical mass of U-235 rises to 90 kg. a/ Although
the sire of this critical mama could be reduced by enrichment to higher levels of

/ . . .
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purity, the number of aritiaal msrser that oould be produced would remain the
same. a/ It should be noted that generally U-235 is not 8 preferred fieeile
material for ficcioa weaponIoI

51. With a maximum etookpilr  of 324 kg of 45 pm sent enriohed U-235 and aooem to
beryllium metal, a total of approximately five or rix nuolear weapon6 oould be
aeeemblad. While undoubtedly quife alarming, thie ie fewer than the 26 to 43
ouggested  previously. This total will dsareare over time aa the ctockpile is drawn
down to fuel the SAFAKI-I  reactor. Itr annual reguiroment of 14 kg amount6  to
roughly one quarter of a critical mass per year. Thus South Africa’s nuclear
potential will diminish until SAFARI-I ie deoomnieeioned  or alternstive euppliee  of
fuel are found.

52, The relatively large amount of 45 per oent eariohed  U-235 required to create a
nuolear weapon aleo euggests  that South Afrioa, despite ite intentions, may not
have been in a pooition  technically to acquire a nuclear-weapons capability as
early a6 in 1980 or before, aa had originally been araumed. It aleo suggests that
fbesile  material from Vallndaba  could not have been involved in the 1977 Kalahari
text site and 1979 South Atlantic flarh incidents. If these were South African
nuclear-text efforte,  the fiesile material6 almost  certainly came from another,
et111 unknown source.

53. While the Pilot-Scale plant wac olooed  on 1 February 1990, the Valindaba
Connnercial-Scale  uranium enriobment  plant har achieved full operation. It wae
announoed in April 1990 that the plant had provided fuel for one of the Koeberg
power-generation raactore. a/ The 3.25 per cent-low-enriched uranium cannot be
uced directly for nuclear weapons. There ir ground.  for concern, however, that the
saute facility could be modified through the addition of more enrichment stages or
that it could be equipped for recycling low-QnriChQd  uranium to produce
weapon-grade material. These concerns are related to the fact that the facility is
not rafeguarded.

54. South African uranium production peaked in 1980-1981  when it accounted for
14 per cent of the world total. Since tb~n there has been a marked decline  in the
country’s uranium mining industry. Sanctions on trade with the white minority
Qovernment  and the general dc2line of the global nuclear power industry  have
greQtly  reduced demand. In 1989 South Africa rupplied only 8 per cent of total
world uranium supplies. The market eituation ie refleoted  in the closure in 1989
of 4 out of 11 remaining uranium mines operating in South Africa. a/ Moreover,
following the Namibian independence in November 1989, South Africa lost control of
the highly profitable Roessing mine, whioh it  developed in the mid-19708, producing
earnings  of over $US 350 million annually by the mid-19806,  291 The lost income
will make it hardem for South Africa to finmCe it0 nuclear progrmme,

55, Although the United Nations embargo and international sanctfons  have virtually
eliminated South Africa’6 ability to acquire major nuclear technologies, smaller
iteme and know-how continue to reach the country. A fuel-fabrication measurement
device wax transferred illegally by a firm from the Federal Republic of Germany.
The United States diecovered that ite Department of Energy had, through lax
security procedurea, given information on detonators and explosives with possible
nuclear applidatione  to citieene of eeveral nuclear threehold Itatee, including
South Africa. a/

/ ..I
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emerged a8 the one most likely to accede to the Treaty. WQQtings  at IAEA at Virnna
and pertfculerly the closing of the Velindaba Pilot-Bcele enriolnnent  facility hrvQ
fostered expectations that South Africa may do thir aoonm The momentum toward@ NPT
xcaession  aleo reflects the f&at that South Africa har been wiquoly  rubjoatod  to
United Nations aotion. Unlike any other State, it hao been viorourly coadQmnod,
isolated from the international oommunity  and oubjeot to rigoroue  trade ranctions
and arms embargoes , all with the express  goal of Winging an end  to m,
regional intervention and the purouit of nuclear-weapon oapabilitier.

57. The balanoe of incentiveo that previouoly made nuclrar oapability an alluring
option to come hae ohanged dramatically einoe late 1968. Wotiver have alwayr been
the weakeet aspect of a posrible South African nuclear-wrapon  programw. Laoking
nearby adversaries capable of launching major conventional ettackr on their
territory, South African nuclear weapon edvocatQe  have had to jurtify the
nuclear-weapon option on a eupposed  need to deter global advercarier, erpeoially
the Soviet Union. Such ergumente have never been convincing, however. Now that
the “communie  t ideology”, which officialc In South Afrioa ured to oite a8 a throat
to the country’s e’urvival, is no longer a major iseue in Bast/Wo&  relationr,
nuclear-weapon advocates are hard presoed to juotify  meintenaaoe  of nuolear
optione. 281

58. As the possflle motives for nualear  optionr diminirh,  tb~ cortr of maintaining
that  opt ion  have  r i s e n , Internationsl  trade sanctions and changing mark&
conditions have undermined the policy of financing nuclear devQlopmQnt through
uranium exporte. The nuclear programme inoreasingly muet aomgete with other
priori t ies  in  the national  budget. On the other band, thir could chango if South
Africa aoceded  to the NOT and the conoomitant  rafeguards agrQaneat, South African
uranium exports could be expected to rise under international rafeguardr. a/
AccePtenoe  of full-ecope eafeguarde would aleo eaee expanrion  of louth Africa@r
civilian nuolear power generation reactorr by easing acuoae to f o r e i g n  technology,
under article IV of the NPT. South Africa would aleo have grQater acoem  to
international measures and programme to improve reaotor  refety.

59. Acoession to thQ NPT by South Afrioe  would aleo remove thQ mingle main
obstacle to the effective eatabliehment of an African nuclear-weapon-free mono,
since no other African State har a comparable nuclear progranmne. It is widely
anticipated that South African acoeseion  to the NPT would create a favourable
condition for other regional hold-outs to eign as well. Their ranka include
Algeria, Angola, Djibouti, Mauritania, Mosmbique,  Niger, the United Republic of
TQDBQDiQr  Zambia and Zimbabwe. ID this way@ joining the NPT would greatly
strengthen South Africa’s place in the international community and reinforce the
Treaty.

60. It should be pointed out, however, that signing the NPT and eafeguardr
agreement cannot, in and of themselver, eliminate fearo of South Africa*@ nuclear
capabil i ty. The possibility will remain that uneafeguerded  weapon-grade uranium
has been stockpiled secretly. South African leaders could also opt to withdraw
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from the Treaty (under art. X) and ixsnediately  apply their large nuclear
infrartruoture to weapons f8brication.  2.01

61. Long-tmcn a8eurancee  of peaceful intentione can only be provided through
dcmQstia galitical tranoformation. Regional leader6  have long maintained that it
is m rule and the grave insecurity it generates for South Africa that most
eevQrely  aggravate rQgiona1  inctability. While the acceptanoe  of the NP’f  will
ejgnifioantly reduoe rQgiona1  teneionx, it is continued political change within
South Africa that will end fear8 of its nuclear capability moat completely.

u BbnartafPofPanal
Pra o f  the Unitsd

contained in the report of the SeorQtary-Qeneral
on the inguiry into the report6 conoerning  a nuclear explosion by South Africa
(A/35/3S8).
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John Conyerr, “New Evidence on South Africa’6 Nuclear Explosion”, Weehington, D.C.,
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IV, SOUTH AFRICA’8  LONG-RANQE  MISRILE  PRO’RAWR

62. In reoent  years there has been an aooeleration  of the diffusion of modern
technology associated with warfare to variourr region6  of the world. Thie i s
eepeoially  the cane with reapeot to nuolear and balllatlo  miesile technology.
Depending on the source used, typioal eetimater will iadioate 15 tw more States
acquiring ballistic missile capability by the end of the decade, while 14 others
already have ohemloal  weapons and 9 have a nuolear weapon aapability.  11 This
trend haa global implioationn and is not unique to any partioular  region.

63. Balliatio miasilelr  are aeon primarily aa nuolear weapon delivery vehicles.
generally apeaking ballistic missiles  ad auah are not aoourate enough to justify
their cost aarrying  aonventional  warheads. There is thulr a strong and oot
erroneous presumption that their acquisition by State8 that are known allro to be
acquiring a nuolear weapon capability (and/or other mass deatruotion weapons) is
for the eventual l i nk ing  of the two.

64. The impact of ballistic missiles 0x1 deterrence or existing balances ie
dependent most of all on the context and on the military doctrine of the
po86eesor. Launcher8 if married to warheads of masa destruction (chemical warfare
or nuclear) could be intended by the aoquiring State au strategic weapons and for
deterrence. Such States may oonmider  these weapon8  as a legitimate oounter to an
adversary’s nualear weapons and bee threats to use them in aelf-defence aa
permissible. Certainly this will pose problems aa to olarlfylng the preoiae
intended function of the new weapona including what they are intended to deter.

65, Although South Africa is not the only possible place for the use of missile
technology married to nuolear weapons or other weapons.of  marrs destruction, the
repugnant nature of the m system haa prompted a strong concern about the
effects the aoquiaition and development of such technology would have for the
security of southern Afriaa and on the prospects for the establishment of a
nuclear-weapon-free mane in that region.

66. South Africa has been developing rockets and missiles since the mid-19bOs.
Most of these efforts have concentrated on several short-range, tactical missiles
f o r  b a t t l e f i e l d  use. a/ However, only two of the missile projecte developed by the
Armament6 Corporation of South Africa (ARMSCOR),  have entered production and serve
in the South Afrioan  Defenoe Porcea (EADF): the  22-km-range  Valkiri
surface-to-rurface artillery rooket, aad the  V3 Kukri  a i r - to -a i r  mirrile wi th  a
range of 4-10 km. Both rystems were introduced in the early 1980s. Since then,
Kentron,  the ARMBCOR  eubsidiary  opeoialiaing  in mioeilr development and production,
reportedly ha8 made it8 anti-tank, rurface-to-air  mfreiles  and anti-ahip  missile
programmes a priority. The anti-ahig  missile project ia the large8t and moat
sophisticated  of the three. It would provide experience with an intermediate

/ . . .
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teohnology  towards dovelopnont  of long-range mirsiles. However,  the available
supporting evidenoe  of suah work is still baaosolusive.

67. Through its ofvilfan  rooket researoh  and military devslopments,  South Afriaa
has built up a thorough infrastruoture  for the design and production of small,
taot ioa l  mis s i l e s . It has also aooumulated msny of the skills and resouroes  needed
Lo undertake a long-range missile progrsmme, although i t  laoks aruoial  soientifia
and industrial exporienor essential  to domsstio  development and manufacture of
long-range missiles. At present suoh an undertaking would be possible only with
substantial foreign teohnioal assistance. (South Afrioa’s  previous
military-industrial and missile produotion experienoe  is emmined  at greater length
in appendix I.)

68, DMpite  the weaknesses of the rooket and missile industry, reports of ARMSCOR
and the 8ADF efforts to aoquire long-range missiles have oiroulated for over a
deoade, oulminating  in South Afrioa’s  snnounoement  that it had test-fired a
"booster toollot” on 5 July 1989. Most press reports and aoademio assessments of
South Afriaan J.nterrot in long-range misciles emphasise the poesibility  of
teahniaal  aolluboration  with Israel and/or Taiwan, Provinoe  of China,. The
possibility of an indigenous projoot led by ARMSCOR  oannot be eroluded, however,
until thorough offfoial  disolosure about the South Afrioan long-range rocket
programme is made.

69, Some of the earliest reports of louth Afrioan interest in long-range missiles
focused not on ballistio missiles but rather on oruise missiles. In 1971 the South
African Aeronautios  Researoh  Unit announoed that it was developing a vslveless
pulse-jet  engine.  91 Pulse jets, used to power the Oerman  V-l *tBusa  Bomb*’ of the
Second World War, are low-oost engines, espeoially simple to manufaoture. They are
poorly eufted to powering manned aircraft owing to their laok of flexible control
and very short servioe lives (only a few hours). These s&me characteristics make
thsm more suitable for unmennsd  cruise missiles, which fly predetermined flight
path8 and are only used onoer

70, Nothing more has been reported regarding the South African pulse-jet engine,
but reports of oruise missile projeats persist. South Afr'fcsn participation in
cruise missile projeots 14th Israel and Taiwan was the subjeot of unsubstantiated
reports in the early 1980s. a/ These reports seem to refer to procurement of
anti-ship missiles in South Afrioa and Taiwan, Provinae  af China,  virtually
identioal  in appearance to Israel’s Osbriel-II. One report referred to a cruise
missile with a range of 3,000 bn, although none of thsse countries tested a weepon
in that class during the decade. 51 As recently as 1986, the Chairman of ARMSCOR
stated that South Afrioa was developing  sn advanoed  gas-turbine engine, which he
called a tremendous technological breakthrough that could be used to propel
long-range cruise miosiles. a/
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71, !Che only other dirsot evidenoe  of long-range mfssilo development was the
establirhment of a new missile test range, In Waroh  1983 the QOvernment  axmouaoed
that the Saint Luois test range would be oloaed,  ostensibly beoause its proximity
to Momambique  made sec!ure testing of long-tango wrapoar  diffiault.  The Cabinet
subsequeatly approved oonstruotion of a new tort sit0 at Overberg, east of Cage
Town. Situated over the De Hoop Nature Reserve, the new range aroused publio
aontroversy and debate, leading to the appointment of the Hey ComLttee, whioh
oonoluded that the site was vital to the country’s iatororts. Construotion  Mb
instrumentalisation  for the new range wao estimated to oost R 238 million, with
oomplotfon soheduled  for 1990. Z/ ACOR also esteblished  a new oubsidiary
adjaoent  to the test range near the town of Houwhoek,  employing a otaff of 400
(75 per oent engineer@ Mb eoieatists)  to eupport missi le  tests.  R/ The
5 July 1989 rocket lauuah used the Overberg  rite.

72. Attention also has been drawn to a new airfield and facilities - Marion
Island - in the Aataratio  oonstruoted in the mid-1980s at a ooet of
#US S.8 million. Located 1,900 km south of Cap Town, the Marion Island base was
justified by the South Atriaan Department of Environmental Affairs es a oivilian
installation for meteorology, fisheries management and anergonoy ladings, Some
soholars have argued that the site is su i tab le  for  te s t ing  mis s i le s ,  inoluding
nuclear missiles, although there has been no Qdditfonal  svfdsnoe to support this
olsim, p/

73. While the intentions and test faoilities for a long-range mi@@ilS project msy
l siot in South Afrloa, domeotic  development  Md produotion of a missile requires a
large speotrum of teohnulogies and human skills. Few of these are known to be
present. South Afriaa  has little if any experienae  with teohnologies  suoh ~8
high-thrust engine8  and propellant fabrfoation, inertial gUidMO0  platforms for
ballistio  flight, an well as re-entry vehiales  ospable  of withstanding wry high
temperatures.

74, Overaoming  these teahaiaal  hurdles will most likely require oonsiderable
time. The suooersful development of an intermediate-range ballistPo missile (IRRM)
or SpSOe-1SUUOh  vehicle (SLV) is usually a lengthy proam@. Major missile and
rooket grogrammes typiaally  take 10 to 15 yeare to enter produotion. The
development of sophisticated weapons requires a knowledge gained from firot working
on smaller, less soghisticated  weapons. Countries receiving large-soale  technical
aooistanoe  oan, however, aaaelerste  or bypass some stages.

75. Ffnmaial  considerations are also important. Althougb long-range rookot  Md
miosile teahnology developed during the 1940s and 19508 remains entirely adequate
for most oountries developing their own systems today, the ooet of such teohnology
is not low. Full-soale  development of a ballistic missile ourrently  oosts about
the ssmo as development of a fighter aircraft. For the Padre, a modern short-range

/ . . .
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missi le,  FrMae is  investing some FF 14 bi l l ion ($US 2.3 bi l l ion).  u/ South
Africa would have to plan for similar invsstm@ats to oomglete a long-range missile
program0 of its ownI

76, Military co -operat ion  between South Afriaa and Israel OPO be traoed beak to
the 1950s. Originally oonfined  to small armsI seoond-hand weapons and militnzy
assistanoe, Israeli mm@ transfers grew s ign i f i cant ly  in the late 19700 as other
suppliers  - espeoially those in Western Europe - began to heed the 1963 and 1977
United Nation0 embargoes. As part of a large bilateral t r a d e  relationship, Israel
furniehed  South Africa with small naval vessels, air-to-air and anti-ship miesiles
and teohnioal assistanoe.  u/ The latter has beoome  inoreasingly important since
the early 19800. As ARMSCOP’s  industrial oagability  matured, South Africa
inoroasingly  sought not finishod  armaments, but aomponents  and teohniaal  vssietance
to faailitate itr own doabestio  military researoh  end development.

77. The 1980 United Nations study on Bouth  Afriaan nuolear aapability observed
that “South Afrioa’s  leaders now appear to be turning in part to ties with other
so-called ‘garrison Stator’ similarly suffering from vary ing  degrees of
internationnl  isolation~~  . The study notes that this relationship appeared to
extend into the nuolear r e a l m ,  and that South AfrPoa “oould  oovertly StOCkpilS
weapons and rely , muoh as Israel is thought . . . to have done, on unconfirmed . . .
rumours that it had those weapons in order to further ito purposes~t. I t  a l so
argued that South Afrioa might exacerbate the horisontal proliferation of nuclear
weapons by oo-operating with other States with similar smbitions. Xi/

78. Evidenoe for Israeli-South African co-operation on long-range missiles would
be consistent  with this  general  pattern.  The ev idence,  however,  s t i l l  remains
largely oiroumstantial. Reports of South AfriOM ao-operation with Israel in the
development  of missile teohnology oome from media souroes, often based on
unattiibuted  disolosures from “government offioials~@.

79. After 1985,  as  evidenoe emerged that  Israel  was d e v e l o p i n g  a n  improved
ballistio miosile generally known se the Jeriaho-II,  analysts fooused on the
pOS6ibility  that this teahnology oould be Supplied  to South Africa. One scholar
argued that Veports  that Israel has deployed 20 Jericho-II nuclear missiles in the
Negev Desert suggest that South Africa’s own Jericho missiles would be a suitable
delivery system for more lethal weapons”. Another regional specialist noted that
“there are unoonfirmed reports that Israel has provided South Africa with the
Jericho ballistio  missi le,  but there ir no verif iable evidence to substantiate this
claim. More likely, Irrael may be providing South Africa with assistance in
developing sophisticated missile oomgonentr  suoh as guidance systems”. U/

80. In JMUSry  1989,  the United States r e c e i v e d  what was deecribed as  a  re l iable
intelligenoe report that Israel was aiding South Africa's IRBM  programme. The
United States, through its Ambarsador to Israel, reportedly delivered a series of
of f i c ia l  protes t s . These were, however, rejected by the government of Israel. U/

/ *..
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81. In June 1089, United Stat.8 fntellfgonuo IOUIUOI  piaksd up ovidenae of au
immiaent  toot at Overberg. Satellite  photogtaphr  reporteiiJy showed a tort oite
identical to an Iorarli sits urod to lsunah  thm. dlhavit ogaae launch vehicle, a
modified version of the Jericho-II. J,W Unable to conceal the test, loutb African
authoritier  announced the auacorrful launah on 5 July, deroribing it ambiguouoly ac
a @@booster rocket” . The description probably referr to the deriga of the Shavit aa
a sgacr launch vehicle, although in this aasa it wao fired in a balliotic arc,
falling into the saa near the Prinae Edward Islando  rome 1,450 km to the mouth.
Some rsgortr claimed that the mirrilr war a amallor , modified vetrPon of the
Jericho-II ballietic mfoeile. Later derarigtionr rlro referred to the rocket aa
the Irah-3 or the Araiston.  .‘A/

82. Little data has been reloaned about the Irrraeli rockets. The ballistic
missile generally known as the Jeriaho-XI  (ito Ioraoli designation is unknown) has
been referred to eince 1985. It har been dercribed  ac a two-stage, solid-fuel
rocket with tn inertial guidance syotan. With a maximum payload of 1,000-l, 500 kg,
it almoet certainly can aarry a nuolrar weapon8 moot studlee and reports aaaume
that the Jericho-II io intended for this role. Although initial press reports
ruggerted it was deployed in the early-1980r, long-range testa appear to have
etarted in 1966. In the longeot  tort flight l o far, the Jericho-II  travelled
1,300 km on 14 September 1989. !fhe Jerlaho-II 161  widely reported to have a maximum
rsage of 1,450 km, 121

83. The Shavit epace launcher , a three-rtage development of the Jerioho-II, firot
flew on 19 September 1988, launching the Ofog-1 oatellito  into orbit. The 156 kg
eatellite was launched into a retrograde orbit (againat  the epin of the Earth and
requiring a more powerful rocket than for a normal launch with the planet’s epin)
at an altitude of 248 to 1,147 km. The Shavit has been analyued  at the Lawrence
Livormore  National Laboratory in Califoraia. Wing the knrown  orbital parametera  of
the oatellite releaeed during the Shavit’o  firct launch and orthodox aocumgtionc
about the rocket’e charaaterfetico,  it was aonaluded that the Ieraeli SLV could be
reconfigured as a balliotio  mireile oagable of delivering a 500 kg warhead to a
range of 7,500 km, which would make it an ICBM, a/ Whetber  the micefle launched
by South Africa was of aomparable  ei8e ia not known.

84. In October 1989, world attention wag once again drawn to South Africa’s
b a l l i s t i c  miesile progremme, The media reported what appeared to be a confirmation
by the United States Qovernment  that Ierael had furnished the Shavit rocket to
louth Africa. M/ mw, for o&ample,  reported that the deal
involved a swap - the rooket for uranium. United Stateo officiale cubsequently
p o i n t e d  out  tha t  the  e v i d e n c e  wao not  incontrover t ib le .  One  o f f i c ia l  caut ioned
that “we don’t have any evidence that it io a plain uranium-for-mieeileo deal.
Think of the relationohip a0 a whole eerier of deala@*.  2p/

85. The official South AfriOM  recponse  to the allegation@  wao limited to a
statement by the Yinieter  for Foreign Affairr  that The Mfnieter bears no knowledge
cf ruch co-operation*‘, while a Degartmenr of Deforrce  spokeoman  denied the report@,
raying that the aim of South AfriaM arma rerearch  wan to advance its own
technology. Ioraeli offioials  reoponded  in much etronger  term. The Defence
Mlnieter eaid that “Thie report ie totally untruer it is a completely unfounded
rtory. In simple uosda, ft ir simply almost  a lie - not almost, but a lie”. a/
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06. In thir aonnection,  Ioraeli o f f io ia l s  a l so  reaalled the  deolaration of  the
fsrseli Cabinet of 15 March 1987 that Israel  wculd not aoaalude  any new military
agreementa  with the white South African Qovernment. The declaration was understood
a t  t h e  time t o  exolude  previouely  aoaaluded  arrangementr. The United States
Aosirtant  Mcretary of State for African Affair8 stated that the long-range rocket
arrangement appeared to date from before the 1987 deolaration: “1 am aeeuming  that
any ao-operation on an intermediate-range ballietia missile oomeo under erioting
oontraatd’.  u/ Perhape the most important aoneequenae of the United States-Israel
aontroverry  har been the unwillingnoes of the former to licence a proposed tranefer
of a Cray-2 rupercomputer - suitable for derigning nuclear weapons or ballistic
mieeilee - to Irraeli’o  Teahnion  University. The aontroverey failed, however, to
alarify exaatly  what South Africa may have received from Israel. z;i/

57. The roaket  launahed  on 5 July 1959 almoot certainly wan baosd on foreign
teN!hno1ogy. Slowever,  little ie known about the weapon. While Iarael has the
know-how to have helped to develop such a rooket, the weapon’s  design is not
known. Soveral o ther  oountrier aleo poeeeee, and are known to have exported, such
toahnology. The extent to whiah  the rocket’@ oomponentc were of domortio origin ic
alro unknown ar ir South Afriaa’r  level of partiaipation in the rocket’s
produotioa. The weapon may have represented little more than a modified roaket
already in South Africa’r  inventory. No information exists on whether or not South
Africa goosesees further examples. Finally, assuming that the rocket was of
foreign derign and not a modification of an exieting  weapon, it is not known if
South Afriaa hae entered into a liaensing  or ao-produation agreement with the
weapon’s manufacturer to produce the weapon in its entirety or any number of
aritioal aomponents.

88. Aeruming  South Afriaa received only a single roakett with technical data and
plane, ARldSCOR hac an important model to guid* ita own mieoile reoearoh  and
drvelogment  work, earing the problems of full-ecale development significantly.
With a olear model of a oomplete miooile in hand, development  aould be ohortened  by
reveral year.. Development of domeetiaally manufaatured  long-range misoiles still
could be etpeoted to laot about 10 years, but many intermediate steps and false
patbe could be avoided. With detailed produation licencee, manufacturing
aseistanae and imports of major components, the proceee probably could be reduced
to five yosrs or leee, depending upon the degree of national commitmoat.

B .  -einoentFvea  uu

59. South African willingnose to accept the costs and challenges of building up
ito long-range mirsile or rocket aa+bilitieo will depend upon the goals motivating
the progrm0. These factors fal l  into three general  categorieer mil i tary
requirementr, aonmercial  and diplomatic incentives, and space  lsunch. Behind all
of these factor0 otand the need for symbol6 of power and the prestige of advanced
technology, intangible motives wlroee importance should never be undersetimated.

90. The role of specific motives can change over time. The importance of military
requirement0  for long-range balliotic  mieoilos,  for exemple,  might diminish and
yield to a greater emphasis on civilian apace launch capability, or commercial
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inaentiver oould jurtify aoaumulation of techniaal expertire later applied to
meeting military needr. The rituation ir clouded rinco some evidence can be found
for al l  three general  aategorier  of motive@  rimultaneourly. Yet there motive0 are
of overwhelming importance to tha future of the South Afriaan programne. Some
ariee from particular aomerne  of the white minority Qovernment in the mid-1980s
and may diminieh  a@ progress ir made toward majority rule. Other0 refleot
prioritier  found emong counttier in all region6  of the world and may lead future
South African majority-rule Qovernments to keep elementr of the long-range rooket
progrmo initiated  by the predeaesroro.

91. Civilian and military leaderr of the white minority Qovermnent  peraeived the
ability of the South Afriaan Air Porae (8AAy) to attack targeta far from South
African bordrrc  ae an important element of itr military power. But the Air Force
fleet of fighter airaraft la rhrinking  ao a reeult of itrr inability to purchase
additional airaraft abroad or manufacture them at home. While aacident  rateo in
normal peaoe-time  training have been reduced through rigorous training, they cannot
be eliminated. a/ Military intervention in neighbouring Stater dramatically
increares loerer. tdoreovor, aI other  aountrier  in the region etrrrngthen their  air
defonceo,  the ability of SW to aonduat long-rango  operations oucaeoofully
decliner further.

92. The declining relative strength  of SAM beaame increaringly  evident during
fighting in Angola in 1987-1988, in which SADF relied extenoively on their air arm
to support forcee on the ground. After suffering from SAAF air ouperiority in the
early 1980s, Angola built up its air defence system to include aome 140 modern
loviet tactical aircraft (MM-21,  MM-23 and Su-22). Thin forcre outnumbers the
SAAF inventory of about 80 advanaed fighterr  obtained from Wostern l ouraea
(Bucoaneer, Mirage-XII  and Mirage F-l). Angola integrate4 its fightero into aa air
defence ryrtem inaluding  domeas  of ground radara, 5 battalion8 of surface-to-air
miesilee with over 140 launch unite, over 300 anti-airaraft guns, many of than
radar-controlled. a/

93. Angola’6  integrated air defenre oystem greatly reduced BAAS freedom of action
in 1987-1988 compared to earlier South AftiCM  interventione.  Angola alaimed the
destruction of 40 8AAF aircraft during the 1987-1988 fighting. In a typical
incident, on 22 February 1988, Angola claimed to have chot down two South African
Mirage fightore in fighting near Cuito Cuanavale. South African Defence Forces
headquartero  admitted loring one of the irreplaceable fightere. a/ Other Mirage
fightero  were loot as well, Blower, more vulnerable aircraft such as SAAF’a large
inventory of Impala fighter/trainers had to be withdrawn from the fighting
altogether  after suffering unacceptable loraea.

94. As the regional dwinMCe  of 8Mp deolineo, South African offioialc  have begun
to empharime  the need for mirriler to maintain the country@6 military options. In
1985 the Chairman of ARMSCOR  ruggerted that the country would need ballistic
mirrilor with a range of 200 to 300 km to compensate for the approaching shortfall
of SAAF #trike airoraft. A year later he caid that after the Cheetah upgrade
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pro jeat for Mirage f ighterr, A8MSCOR'e  next major project would be miemilem able to
hit targetm  in neighbouring oowtriem, In 1988 the chief exeoutive of ASMSCOR told
M interviewer that "what  we need is medium-range  rockets and long-distance
artillery”. a/ Rir oonmnentm made no reference to weapons of mama destruction,
apparently advocating aonventionally  armed mimmilem while leaving other options
open.

95, Long-range mieeilee offer additional advantages over manned airoraft. By
lmnding 1,4SO km from its launch point, the rocket tested on 5 July 1989
demonstrated greater reaoh than mny 8AAy  mmnnsd  airaraft oxoopt for its five
remaining Rawker  Siddeley  Buccaneer bombers, whioh oan reach targets 1,550 km
away. a/ The Buccaneers are approaching the end of their service lives, however.
Onoe that happens, the SMF inventory of attack airoraft will coneiet of only
Mirage fighters with maximum combat radium of 900 km on attack mimeione  and opening
a plaae in ito force mtruature for miemil8m with long range.

2. c

96. In addition to producing ballietia  miemilem for their own user several
countries have trmneferred  mimmilee  abroad, either to support military or
diplomatic goals , or to earn foreign exahange, South Africa increasingly seeks
e r p o r t  markets  f o r  ASMSCOR. Its long-range rocket progrmnune may not be immune from
t h i s  premmure. Exports could help to mubmidime  South Africa’s investment or could
bm a separate goal of the progrmnune,

97, The South African long-range rocket progranmno  also may support mimilar
diplomatia  purposes by promoting bilateral relationm  with friendly Qovernmentm.
South Afriaan ao-opration  with Israel and Taiwan, Province of China, is generally
ammumed, emgeoially  with regard to conventional weapons and nuclear
teohnology.  2p/ louth Africa can also offer Israel a reliable partnership, greater
funding mnd remourcem for the programme, Md gnographiaal adVMtag86. The latter
could have special appeal to Israel , which lacks unremtricted teat areas and must
teat-fire its long-range mimmilem nnd rockets in an inefficient north-westerly
trajectory across the Mediterranean to minimime provocations to neighbouring
States. Use of South Africa’s Overberg  teat range could provide Israel with a
migaifiaantly  lemm restrictive teat environment.

98. The m-e type of rocket used to deliver warheads over great dimtarrcem can be
ured to launch remearch  payloadm and matellitem into apace. A space-launch vehicle
(SLV)  is, if anything, teohnioally simpler than an interoontinental  or
intermediate-range bal.‘imtic mimmils. The 8LV does not require a highly accurate
internal guidmnce package mince it can funotion with simpler gyros, accelerometers
and conmando  from be ground. In most oases an SLV does not require a
mophimtiaatod re-entry vehicle either. Finally, an SLV need not be am reliable mm
a ballimtic mieeile mince it can be launched on its own schedule under constant
eupervirion. Any country capmble of building a long-range ballietic  miemile is
almo capmble  of launching a space eat8llite. 3Q/

/ *..
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99. South African offioiale made no att8mpt to jumtify the 8 July 1989 tort flight
ao part of a SpaO8-1aWNh  prograImn8. Yet there is dimaummion  within South Afrioa
of upgrading the national space remearoh progranrnr  to include launah aativitiem,
The 'bOOSt8r  rooket” technology currently in pormemmion  could provide the bamim for
an effeotive SLV.

100.  South Afrioan participation in epacr rem8arah dater to the late 19506. The
tr8Ukhg station at Hartebeemhoek, built with l quigmnent and ammi8tmncm from Frawe,
ham supported matellitem and mpaae exploration by Brana and the United States.
The country also utilises the eatellit8 facilitiem of Intelmat, in whiah South
Afrioa owns etoak. This aotivity ham produoed  a cadre of skilled personnel and an
inaipient  "apace lobby",

101. In March 1958, the Winimter for Baonomio Affairm and T8chnology  announaed  that
the Council for Soientifio and Indumtrial Remearoh  (CSIR) had b8On conmnimrioned  to
undertake a feasibility study for a "totally South African" apace programno.  a/
Also partraipating were the Department of Trade Mb Industry, the Department of
Poets and Telecommunicationm, the Indumtrial Development Corporation, the South
Afrioan Rroadoamting Corporation, th8 Weather Bureau and the aouatry'm academia
apace reseat oh aonnnunity.

102. When the study finding6 were mad8 pub110  in S8pt8mb8r  1989, CSIR conoluded
that South AfriOM  induetry is oapmble of l upporting an advanord  apace progranxnr of
its own, but that it war too l xpenmivo to develop an indigenous launoh l ymtan at
present, empeoially  after aonmidering  the glut of 8xo8mm l st8llite-launching
oapmbility world wide. Instead the otudy urged greater investment in mpaae-related
activiti8m, empecially comnunioationm, data tranmmimmion,  navigation, weather
prediction and other civil applicationr.  a/ The mtudy effeotively halted aotion
towards development of an SLV,  but the option remains open mino8 the teohxology
bame is in place,

103. A epaae-launch capability almo aould be umed to military ends by orbiting
reconnaimmanoe Md iLt8llig8na8 oat8llit80. Although the complete inframtruoture
required to launch and maintain a dedicated military reOOMai66MOe image 6atellit8
may require an investment of several billion dollars, oountri86 im Buropm and the
Middle  East appear to be taking l tepm in this direction. U/ South Afrioa ham
reportedly shown interemt in deV8lOping a rpy eatellit8 of it6 ow& although there
is no clear evidence of large-moale investments yet. 341

F .  ~mmto~

104. The 5 July 1989  rocket teat heightened international aonoern that South Afrioa
is developing long-range ballietio mimmilee. The prompect  is alarming largely
because ballietio mimeilee,  more than any other delivery SySt8m~  are rinked, in the
opinion of casual obmerverm and military profemmionalm alike, witb weapons of mama
destruction. Yet alarm over the pommibility  of the white minority Qoverrmant
aoquiring  long-range ballimtio mimmilem should not obmoure  the faot that other
delivery v8hiol86  can be used with weapons of ma66 dertruation, Although mm8 of
theme alternative delivery 6y6t~6 SeeI6ingly are conmonplaoe and  mundane, they OM
bm just am deadly in many ciro~mtancmm.

/ ..*
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108. Derlpite  the eroding capabilitiem of SW, mtUta8d  aircraft will r8main the
prbary omndidate  for delivery of weapon0  of maw demtruotion in the foremeemble
future. u/ Bvrn if ballimtic  mimmil8m  can be acquired within 5 to 10 years, it
vi11 k longer  before enough mimmil8m  mnd op8rating  exp8rience  are accumulated to
rely up06 thmm. Corrempondirrgly,  even without ballimtio m1rm1186,  South Africa
will bo mble to deliver weapons of mame d86trUOtiOm  to targets throughout the
rmgion.

106. Indeed,  manned  airoraft haV8 oertain advaatagee that could  convince d8UfSiOn
maker8 to retain the#n a8 long-rUig8 d8liVOry l yrtanm even after long-range miemilmm
beoome ful ly  operational. Manned airoraft aan be recall8d in flight, redireuted
mnd or0 re-usable. Th8y al00 have greater tactical flexibility and oan oarry any
of a large variety of waaponr.

107. South Afriaa appear8 to be developing a new taotioal airaraft of its own
demigrr. The daSig6 CUrrOntlp  under d8velopnr8nt  reportedly will not involve major
teobnologiaal breakthroughs, but im tailored to South Afriaan mrlitary requirements
mnd ecolpomio  remtriotionm, relying extensively on existing Mirage-III technology.
Same 78 Imraeli engineera  previously involved in Imrael~m highly advanaed Lavi
fightOr project xre believed to be working on the South Afrioan  design. If pursued
to aanpl8tionr much an undertaking will l till coat several billion UnitOd  States
dollctm. The aircraft could fly in 8 to 10 years, permitting operational
aapmbility moon after the year 2000. Whether or not the development progrsmnre  will
oontinue ham not been made clear.

108. 088 of the  fhortaomingr of ma. ned a i rcra f t  is the ir  lfmit8d range .  Th i s  C M

be overaame through aerial refuirl?ing, a  aapability  tha t  South Afrioa  is
developing. M/ In the mid-195Om  SAM convert8d itm four Wench-mupplied
Boeing-707 tranmport  aircraft into aerial r8fu8lling  tamk8rr/8leotronia
1 xt.lliSOncO glatformm.  X1 Itm remaining five Buocaae8r banbmrm were aiready
8quipmd for  aerial refuell ing. The Cheetah aonvmroion  grosramr for the SAM's 42
Wirage-III  fighters is quipping theme aircraft for in-flight refuelling am well,
Wit3 aerial tOfUelling,  SW will be a imore fl86.iblo and vermatile  force, capable
of reaohing  targets am far am 2,000 Jun  away.
ballirtic mi86ilOU.

This ntay reduce interest in acquiring

109. Sane aMlyat6  vi8w South Africa*6 large-calibre artillery, for example, the
155.m8n  Q-5 towed and Q-6 self-propelled  howit68r6,  develowd in the 1970s am
potential  del ivery mymt8Inm for nUCl8mr weaponm. It ham hOen SUgg86t8d  that th8
1913 South Atlantic flash CmlW froal a teat detonation of a nuclear device suitable
for artillery delivery. No new evidence on this quomtion ham emerged mince it was
examined by the United Nations in 1953.

/ . . .
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110,  The quostioa of nualoat-oagablo  artillery, howo~or, ir largely roparato  from
that of long-range roakota. While  long-rang0  mirrilor are dorignod  to attaok
otrategio targatr hundredr  or thouoMdr  of kilomrtorr  away, the rango of artillery
is limited to the immediate battlefirld,  typioally  no more than 30 km, although
thir OM be raired with the usa of rooket-arriated projootilor  ruoh aI tbo 185 IIWI
shell devolopd by Spaoo  Roroaroh Ccwporation  of EelgLum and CMada  (SW) for South
Afriaa  to about 38 km. 381 Only unLr l peoial aonditioar  OM artillery l ubrtitute
for long-range ball irt ia  mirri lor,  while  the ball irt io mirrilo almort alwayr OM
eubstitute  for artillery,

0. ArmiqZll

111.  me arming of a long-rango  mirrilo iq a oomplioatod  quortioa dororvirrg rpooial
rarutiny. Although pera roportr of the S July 1989 rook& tort ofton rrforrod  to
a %uolear-oapabla”  or “nuoloar-tippod”  mireilo, long-rubgo  miaailoa O M  b amnod
with aonventional  or ohomioal  Md biologioal woapoar am ~011. M~ro~~or, the
early-gonoration nuoloar  devioor  that dan bm oroatod by a throrhold  auoloar-woapoa
Stat.  are unlikely  to bo ruitablo  for mirri& dolivory. Xirtorioal l 8porionoo ia
not a oloar guide either. While the five nuoloar-weapon  Stat00 doploy  over 29,000
nualoar  arm.6 mirriloe,  they ofton field idontioal  mirrilar ~itb ooavoatioaal
warheads and otore ohemiaal  warhradr  for l ano. Sinor South Afrioa har not tortrd
or deployed arm.6 long-raaga mirsiloe , the option@ prrsentod  horo aro nooorrarily
hypothetioal.

1. m

112. Moat  conventionally armed mirrilor doployod today are ryrtamr with rang08
under 500 km. A tow oaror l airt of longor-rango  miarihr  with oonvoatioaal
warheade,  but moat of there were dovoloped  in the 194Or  and 19500 kfore anal1
nuclear warhradr  beoamo available, Mom rooontly,  in tbo Iat0 198Or, l an0 Middle
Eartern  aowtrier  began t o  aoquiro  oonvoationally  amod long-rMge  mirri!,or.

113. At long rsnges moot miaOilO0  laok ruffioiont  aoouraoy to bo militarily
effective with oonvsutional warhaadr. Conventional  arming of a mirril.o  barod on
the 1,450 bn rangs raaket  torted on 5 July 1989 would be militarily *donatDloma,
exarpt  ar a temporary  l xpodiont. Only rhort-rang0  airrilor (with rmgmr uador
500 ~II,) QM br aaquirsd in guantitios of hundreds  or thousMdl, one-crgh  to produos
tremeadouo  deetruotion with aonventional  eaploeiver.

114. The impact of a conventional warhead can be iacroarod  with olurtor munitiona
of the rort that ARMSCOR  ourrontly ptoduoor for itm 4~0 kg aorial  alurtor bomb.
First tested in 1985, this woapon  roloarur  hundrodr of emall Mti-perronnel
munitiona  to b1Mk.t an area of roveral haataroa.  a/ Aaothar option 10 fuel-air
explorivor, whiah rely on the dotoaation of an sororol cloud over the target area
to achiovr tremordour  blart effoctm. ip/ Doubtr rmain  about whether fuel-air
l xplosivos aan be doliverod by high-aped  dolivory  vehiclor l uah aa ballirtic
misoilas. They may br more appropriate  for UIO with oruire miaeiloo.  A final
conventional option ir iadapendontly  guided rub-munitionr. There theoretically

/ a . .
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would l nabZ8 a sing10  missile to destroy tarqots like M l atiro tank oompany. Suoh
SD1 tsobnolo~r howevm,  probably  lies far beyond ths manufaoturinq oagability  of a
country  like South Afrioa.

115. Standing midway bstwosn oonvoatioa8l  and nuoloar woagons  in terms of
dsstruotivsnoss~ obsmiaal weapon@ (CW) are widely  thought to be teohnioally
fsasiblr  for most acuntrioo with M sstablishsd  ahsmionl  iaduetry.  Thor8  are major
unosrtsinti~s,  however,  about the abil i ty  of ball ist io missi les  to deliver CW
effeotivoly, espeoially  missiles with ranges over 500 h;n. Thsss  miseileo travel
through sgaoe and reaoh their targets  at groat vrloaity,  posing enormous
diffiaultiO8  for roloasing and disgorsing  f luid agents. Indosd,  while  ohsmiaal
warheads have bbn devsloped  for ballistio missiloe, there lo no ergerienae of
their use in war. 1l/ l!Vsn  in the Iran-Iraq war, where hundreds of ballistio
missi les  wore launahed,  ohsmioal  weapons were dsliverod  srolusivsly  by art i l lery
snd airoraft. la/

116. south Afrioa has been a party to the 1925 Qsneva Protoool on Chemioal  Weapons
sin00 1930, but like many other parties it rosorvos  the right to use ohrmiaal
weagonr against States not party to the Protoool Mb in retaliation  against
violators. There havs boon rmgorts of South AfriOM prOdUOtiOS  and use of ohsmioal
wsagonr 8 but most of them are too vague to be substanti4tod,  spsoifying  neither the
chemical agent  involved nor its sffeote, The l rooptions are C8 riot oontrol gae,
routinely used to enforce domostio  srourity,  and ohsmioal defoliants the uoe of
whioh  in Namibia, southern Angola, and possibly Mosmnbique  has been oonfirmed by
the Qovernmoot  of South Afrioa. ti/ Tbsro is no l vidonoo of South Afrioaa
produotion or deploynmnt  of lethal CW,  1BoludiBg  those agents best ouitsd for
mieeils  delivery suoh WI VX.

117. Having firsilo material and the ability to fabrioate nuclear weagons doss not
automatioally sgual  the  sbilit):  to manufaotura  nuolear warhoaati  for miss i le
dslivery. Designs  hiust bo gsrPacted,  greatly  reduood in sire and equipped with
opsoial  fu s ing  end m-entry  mmponmts. This is a aostly and time-aonsuming
prooeos  for any nuolsar Power. The first generation of United States nuclear
weagoosc for sxsmpler weighed 4,500 kg,  far too large for  missils  delivery.  This
figure must bs rsduosd  to approximately SOO-760 kg for delivery by long-range
mieeiles, ~nlss8  the threshold Btate is  propared  to build sstrsmely large
missilea.  491 Reduaing t h e  oiso o f  the nualoar dsvioe tondo t o  r e s u l t  i n  a  l e s s
robuet  design, .*ore  likely to malfunction. Consequently , its development requires
either  tost dstoaatiene  or sophisticated  oomputer  simulations.

118. Unlike a gravity bomb or a oruiso miosilo,  the nualear  weapon delivered by
bSlliStiC  mie8ilS requites T protective re-entry  vehicle to return through the
atmosphere  without being destroyed or saorifiaing  aouuraay, Dssigning  m-entry
vehicles is an art in and of itsolf, requiring advanced terting fsoilitiss. Ths

!

I
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shock and hoat of rs-ontry also roquiro advsnosd materials for hoat-shielding.
Finally, the missils-delivered  nuolear warhead rsquirss  aompliaated  Curing if it is
to  detOBat0 prediotahly.

119. It OM bo oonoludod  that on00 a oountry aoquiros  its first nuolsar weapon,
several years of l sponaivo work murt be oomplated to adapt that weapon for
long-range missile dollwry. The available l videnoo is not suffioiont to determine
what, if anything, South Afrioa is doing in thio regard. #hi10 South Afrioa is
widely understood  to be nuolsar-oapable Md probably has enough fissilr material
for a omall nwnbor  of nuolear wsagons, nothing is known about its ccrpabilitias
regarding the design of soghistiaated  nuolsar weapons or re-entry vehiolrs. fi/

120. Beoause of the gonoral iaaoouraoise of long-range ballistio miosilos, even
fusion nuolear wuapons  with explosive  yields in thr kiloton rango (suoh as thr bomb
dropped on Rirosblma,  with M explosive yield OqUiValMt to 13,000 tons of TXT) may
not be suffioiont to assure tha deotruation of a opeoifia target. To oompeasate
for limited misnilo  aoouraoy, it may be neosseary  to arm it with a thormonuolear  or
fusion woagon with l xplosivo yield in the megaton range (as muoh as the equivalent
of l,OOO,OOO tons of TUT or more). This was the experionae  in most of the
nuoloar-weapon Btatos - sopsoial~y  Franoo, the Soviet Urrion Md the Unit.6 States -
where long-range ballistio missiles were not developed until rrasonable  progreeo
had bO@B made witr thormonuoloar woagono to arm them. 161

121. Them is growing oonoorn  that some threshold nuoloar-weapon  Skates are
following a similar pattorn, f i r s t  devsloping f i s s ion  auoloar-weapon  oagab i l i ty ,
then long-range ballistio mirsiles  and finally thermonuolear  weapons. So far,
there is no l Vi@OBOO that loutb Afriaa hao tLkon  this final stop. Should suah
evidence emergo, it would offor the strongest aonfirmation  of South AfriOM intent
to develop "DUOlOar-tippOd  missiloO’~.

I2iAtiW.
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V. POSSIBLR  PRORPECTS AND THRIR I#pLICATIaSS FOR PEACL
IN TRR  RBQIQS

A .  Tbs ava

122. An Malyeir of South Africa’s chnnging dmeetic  and r8gional  poliaiee is of
fundmental  importance in dieaueeing tJb8  question of security in southern Africa.
An acourate  reading of the diroctione  and proep8cte of such changer is however not
easy owing to the faat that the trsneition proceee is bound to b8 gradual, un8v8nr
prolonged and subject to setbacks. In addition, given part history, such profound
oheegee will lik8ly be met by eceptiaiem Mb disbelief.

323.  Nev8rth81e88,  i f  it is the m rdgime that is fundem8ntally  the enemy of
poaoeful  co-operation in southern Africa, fed South Afriaa’e relisnae  on military
for08 Md powerr Md even nurtured the develo&ensnt of a nuclear option and a policy
of reliMc8 on intimidation Md destabilisation of it8 neighbours, then a OhMg8 in
such a righne end its replacement by a State in which power is more genuinely
shared also tiplies a changed strategic p8regcsctive. Such a poet-e dgime
will not neoeeearily  be a saintly Stat8 but it will have a diminieh8d  incentive Md
strategic rationale for nuclear weapons  Md will rely lees on brute strength or
toohnological leade to intimidate citieene and neighbours.

124. The current transition oonetitut88 a wat8rehed  for the country Md for
regional security. How there developments unfold will affect th8 Malyeie of South
Africa’s ourrent and future policies with respect to nuclear weapons or ballistic

.mieril8r. It is worth taking two ba88liB8  ecenarioe  to gut the ieeu88 starkly.

128, It is poeoible to tak8 a very peeeimietic view of Current developnente.
Whether  as a rO8Ult  of deliberate duplioity  or from the intrinsic and intracteble
difficultiee of marPaging a delioate  ChMge that requires confidence, magnMimity
and truet end the app8ae8ment of l %tr8m8 l l8mente on both ridtie of the Political
l peotrum, one could Posit M outoome that ir similar if not worse than that
exirting  before the ourrent steps towarde  chMg8.

126. In thie eoenario the negotiations for internal settlement aould be viewed ae a
*@front*’  or @*window-dressing’@ n8c8eeary  to show South Africa’s good intention6  and
to l lov down demands domeetiaally. ThiS could th8B be US80 t0 gab a let-Up iB
l nnctione, a return of Soutb Africa to international organieatione from which it
hnd b8en escluded, perhaP including the Board of Governors of IAEA, South Afrioa
would then oaek to bargain its nuclear prcgramne and adherence to the NPT for
guarnnteed access to technology.

127. This tactic would have a pay-off in other r8eP8cte too. By prolonging
~*negotiatione”, the GOV8rnim8nt  could hope to divide the blaak commnunity or to ehow
up lack of control of the AfricM National Congress (ANC) and incapacity of th8
moderates to de1 iver . Offerr  that reek to split this O-unity end to ao-opt the
%olour8de” would b8 d8SigB8d  to demonetrate internationally the intraneigence of
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the opposition and to discredit the golitioL1 option. It would bo follow&d by a
return to the 1Ziger mentality, to ‘*fortrem Sou.th Africa”, to international
defiance ud to a policy of regional aoeraion and intimidation.

128. In thir eosnsrio  etming either from deaegtion, deep antiety and
uawillingnoso  to aacogt fundmontsl  change, or from the intrinsia  diffiaulti@e of
negotiating a eettlement eatisfaatory  to the white minority, the current
diraursiono would lead to an impaocr resulting in regrerrion to the geot. Thin
would imply a renewed end probably iatenrified reliance on military form whether
to coorae the indigenous population or ito neighbour@. In tbie aonte8t reliance on
nualeer waaponr  - whether for intimidetion  or for aatuel UIBO - would probably
iaureaee, and ballistic mieeiles  would serve a funcation  of undersooting  South
Afriae’r teahaologiaaA  lead end ito long arm.

129. An alternative euenario,  baaed on current trend@, would lead to quite
different aonolusiouo. In this view, aurrent negotiations between the Govermnant
of South Africa and the ANC are a proceee  on whiah berriorr  ere dertroyed  and
aonfidenae built, while etepe ere taken that begin to eddreee the fundsmental
irruer in South Africa. Without expecting rither a rudden breakthrough or a
painless  transit ion, it would empheeiee  the momentum in favour of progrorcr  it
would point not to an irreversible prooece but to one that piaks  up rpeed ac
barriers are broken, It would look not to an overnight change or conversion by
South Africa but to e steady  ehift in itr policiee that take into amount the
tramformation  of itr regional and internal reletionr rtennning  from itr decirion to
move towards majority rule.

130. Thio interpretation of recent events would 608 m aa kaoming
intolerable domestically and internal repression as an unroalietio  option to k
uo8d indefinitely, featore thet aatelyoed South Afrioa’r white loader8 to
reooaoider their asoumptionr  . At the 8ame  time the regional environment io meen ao
generelly  improved, with the ecaorde in Namibie and Angola, including the departure
of Cuban forces, and the rpectre of the Soviet Union’6 aid to white South Africa’8
opponent8 being a much reduced poscibility.

131. Internationally the threat of ieolation end pressure hae been increared by the
end of the cold war. South Africa’s blatant racism stood out own more rtarkly
ageinrt a background of relaxation of toneion  in Eart/West  reletionr. With the
major Powerr  competing much less, the prospeat  of their co-operating on an ieeue
like South Africa’0 race policier conaomitantly  grew.

132. The adherents of thin interpretation, those who see a major change occurring,
103 the more conciliatory attitude on the part of South Africa er a rerult of itr
reading of all these eventa. Under thts view, South Africa chose to act now when
it rtill had leverage end options rather  than welt for these to evaporate. Ae the
move toward6 domestic reform heo started and the regional environment is leeo tense
and ths perception of external threet reduced, 00 the rationale for ell-purpore
relienae on the military ha,o correcpondingly  declined. Not only ic military force
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of doubtful general utility in en era of negotiation8 and iatornal  dialogue, but
the 8pooific  foaturor  o f m bolieved  to k part of South Afrioags motivation
for nuoloar  weapons are being dismantled or euperreded.

133. NOM of thir 18 to ruggert  that military force will oeara  to play an important
role in inter-Stat0  rolatXon8. In 80 far am South Afrioe would continue to face
t rad i t iona l  recurity  concorm, whether under a blaak or mixed-coalition Qoverament,
it 10 a roaronablo  hygothoris that it would deal with than with conventional
mi l i tary  force8, which could ba upgraded end oonrolidated en need8 dictated.

134. However, thir 18 very different from arguing thet the incontivor  for the
ecguirition of nualoar weapons end/or mi8oile8 (alwayr  far-fetched  and beced on
worat-oars  arrumptionr)  continue to esirt today. Those who adhoro to the view of
event8 rketahed in rcenerio two above, who 8ee major chenge8 tekinq  place, put the
angharir  on the p8ychological  barrier8 that heve boon broaahod and the new allmate
created. Indicative  of thin change 18 the rtatanont  by the BADE Chief of Staff
that hi8 country 18 moving eway from “confrontation” to “negotiation” rof looting a
"general move to give peaceful method8 a chenae”. 11

135. With the pairring of e, a rystem that 18 being  gradually dismantled,
the inoentivo  for acquiring nuclear weaprjnr  and their mean6  of dolivery ha8 been
oorrerpondingly reduced. At the 8eme time the aorta of contittring on euoh e Qourse
to the extent it ir made public, whioh 18 bound to happen 88 power changea and the
Qovermnt  ir reconrtituted,  have increared.

136. Thor. may already k a major diejunotion between the tochnolcgical  impulce  and
momentum that bar driven re8eerah, development end tooting and the politiaal
rationale  that first rtimulated end encouraged it, Drclrnatio  ohanger in the
political motive heve devalued it8 potential utility, decrearod it8 urgency and
even undarminad  it8 basic rationale. At the oamr time thr inertia of the paat MB
the preotical deadlinor on an ongoing progreme have aeon a continuation of the
teohnologiaal  ride of the progrsnrme, The gefite*  between the politico and the
technology of the nuclear prograrnne  thur may be poor.

137. In genorel, there doer not 8eem to be a bacic for increarod  interert by a
white minor’ity  Qovernment  in nuclear weapon8 and their moM8 of delivery any more
a8 a rerult of chen9e8 in domertic end  regional polltier. On the contrary, there
8eem8 to be a much reduced politicel/military incentive for there progrmmee es a
reoult of the fundamental tren8formetion  of the politiael Md 8trategia  lsndscape
that he8 been and 18 occurring, and in which neither of there progrmmnee  may have
much of a useful role to play.

138. On belMce, thir recond scenario of fundamental discontinuity with reepect  to
the part, appearr to be the more 8CCUrat0  888088m0nt of the current and prospective
s i tua t ion . NotwithrtMding  all the caveat8 that one CM muster againet MY
long-term optimiem or even of the irrever8ibility  of current developments, the
haeie for FundamesLal  change har been laid and this ha8 ttM8figUrOd  the regional
context.

/ ..*
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B. grade s

139. It is generally reaogaimed that moat of the reriour irruor affootiog  routhorn
Afric8’a  eeourity,  though not all, have rtemrd in lsrge part from the nature of
the m dgime in South Afrioa. Thr domertio  domination aad togror8ion of
the majority of the people on raairl grounds has hsd its foreign polioy anslogue~
reliant30  on  **alube and  aarroW@ t o  intimidate and d i v i d e  neighbour8. Thie regional
emphaoir on aottroion and threat has had at it@ rootr a bog doubt about tha
proegeats  for the long-run viability of the e ryrtem. I t  ~88 thir l inkage
between domestia dgime and strong-am taatiar  regionally that aharaatotimod  Scuth
Africa’s  re la t ions  wi th  itr nOighbour8  until the  tOaOnt part. In a vioiour airclo,
just a6 in terna l  coeraion reglaiaed oonIonauer QO did attempts to rhore up the
~ system by force further alienate aeighbourr  and other meaberr  of the
international community, thus adding to South Afriaa’r  men80  of irolation  and
estr8ngement.

140. The legacy of this experienae  ie a aenoe of vulnerebility  on the part of other
State6 in southern Afriaa owing to l seorure to a nrighbouring  ruporior military
Power . It has also fortered a deep dirtrurt  and raepticirnr  regarding South
Africa’u  tac t ic s  aa we l l  ae u l t imate  aimc. South Afrioa’r neighbourr  are thus not
disposed to viewing small ahaagee or step8 as eubetitutes for the fundamental
reforms  required to diemantle  the e ryrtem. Nor, until the groom8 of
reform is aomplete, are they inclined to prejudge the end rerult or reduae
preeeuree  (e.g. s a n c t i o n s ) .

141.  Aware o f  the diff icult ies  inherent in the transit ion proae8ar whioh ir neither
irreversible nor easy, they antioipate  a diffiault,  porribly lengthy period in
which several element8 will be competing, not all of them moderate or
constructive. The outaome of the proaese ir thue not 8a8urOd  and regrerrion caaaot
be discounted. In this context, it ie quite possible that the current mood in
regional relations could be rapidly dirpelled  by a reverrion to hardline tautice,
In such a case, the issue of South Afrioa’r aontinuing non-adhoreaoe  to the NPT and
reports of the developmerrt of ballirtic mirrile technology will appear more ominour
and plausible than would be the aace if a pooitive outcome of the aurrent
negotiations could be predicted with any oonfidence.

142, Totlay  as a reault of changer under way over the part few moatho, there i8 a
BBDBB of palpable movemelrt and opportunity, tinged with hope tuad trepidation.
There is e realisation that politics in the region are at a watershed,  that the
policy of reliance ~-JD superior forae oould be replaced by one bared on regional
CODBO116UB. In thio setting, the porribility of fully implementing gaet
Organisation of Africaa Unity (OAU) and Qeneral  Aerembly resolution8 OD the
denuclearisation of Africa, by the adherence of South Africa to the NPT, becomes a
live one.

143. In advance of that, there ir a clear need for South Africa to act with
dispatch to conclude oafeguards  agreement8  on all ito nuclear in8tallationc.  ID
the light of the experience of Chernobyl, the environmental implication6 of plant
accidents or f8ilUretI  can scarcely be con8idered  national ieeuesr at the leart they
are of regional, if not global concern, The lack of agreement with IAEA on all

/ .a.
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iartallrtionr  orartor oonaorn abeut the quality of maaagomoat, exportloo and
uorrtrol of the faeilitie8 and raireo oonoern  about regional recurity,  rhioh  may be
l nd8ngered fran aooidentr  rerulting  from poor plant msintenanae,  engia~ering  and 80
on* ?‘rorr the point of view of the f ronb~line  Water, thir $8 an ares where South
Afriaa’o good iatantlonr  oaw be tarted lmodLmt:e’ly  - before the final outoome of
t h e  prerent negotiati-no.

~44. Qiven a choice btweea  8 South Afrim without the m eyetern  and an
m South Afrioa that joino the IPT, the ~*errp8otive  of the front-line State8
i8 that wi#out m the euol,ear irrue will tab aarc of itrelf. There is a
recognition that with ahangeo in South Atria8  tha relf-infliotnd  mcaeo of
inreourity and belligoroaoe  will diwolve and with them ths ma: for keeping opuo a
nualoar  “option@@ and keeping PaCilitieO  Outride  of the IAEA 88fOgUarda  rryetem.

145. It ir premature to di8aU8U in dotlrJ.1 the prorgeate  for A nualear-weapon-fres
none in Africa except to note that wham tJouth ‘vfriair join8 the NPT, there will
remain few if any incentive8 for itr n~i@?murrJ  aot to follow ruit mpidly.  The
tormal ertabli8hment.  of a nuclear-weapon-free  cone would be moot compelling after a
rwift sdherion  to the NPT by South Afrios.

, 18 November 1989, pp. 1104 end 1105.

/ . . .
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VI. CowCLUsfows

146. As has been emphasized  from the outset of the present report, whatever
conclusions can be drawn from the technical/military capability side of the
analysis - and necessarily much of this is ambiguous given uncertainties and
secrecy - they must be balanced and tsmpsred both by the %ifficultiee  of inferring
intentions from capabilities (some of which are by nature dual-capable
technologies) and by the political context in which these assessments are made. In
this respect recent political evolution ia South and southern Africa has been such
as to create rather different considerations f-am those prevailing in the past.

147, Military considerations, despite their obvious importance, will not be the
principal element in future decisions and even they cannot be divorced from their
political context. The prime question in this connection will be the nature of the
future South African State and its relations with its.neighbours. It is difficult
to imagine scenarios where a post-m South Africa, whatever the nature of
its relation6 with its neighbours, puts a high priority on deVelOpiDg  nuclear
weapons and/or ballistic missiles.

148. South Africa'6 uhite minority Government can look forward to a difficult and
delicate transition period, but the outlines for a just and mutually acceptable
settlement are discernible and the prospect6 are better than they have ever been.
In this setting, missile technology intended for military application has very
limited practical diplomatic or military use* It would do nothing to relieve the
pressures making for compromise an% negotiation an% would serve only to aggravate:
relations with neighbours, the major Powers an% the West. Furthermore, South
Africa wants to avoid the imposition of new 8axWAon8 an% to en% current I
restrictioas on it8 access to international organisations, markets and techno&ies.

14g. The allocation of shrinking defence resources to such weapons would noi make
much sense either, although this need not imply a total cancellation of et&sting
programmes. The Deputy Defence Minister suggested in an international braefing
that **missile davelopment would continue and would probably be applied in/the
colrmunications field". l/ This would appear to be a plausible reflection of the
direction of policy in light of the foregoing analysis.

150. Thus, taken together, all these factors have a direct bearing on the context
and the substance of the issues addressed in the present report:

(a) South Africa has a long-range rocket progrMlne and fire% a rocket sane
1,400 kms into tbe Soutb Atlantic on 5 July 1989.

(b) The South African missile progra6mne relies on foreign technology from
various foreign sources. The only source of officially license% foreign missile
technology today is Israel. Much ad%itional technology is acquired clsndsetinelp
and illegally.

(cl The country cannot build its own long-range rockets without large-scale
foreign assistance. Tbe number of long-range rockets and the amount of relevent
technology it possesses is not known.

I l . .
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(d) With a otrong national commitment, South Africa poeoibly could build a
ballirtio  mirsilo forao within  10-15 yearrr with mvrorivr  foreign eaeiotaaae  thie
might bo roduaod to 6-10 years.

(0) Through the fororooablo future, however, the country will rely on manned
a i r o r a f t  for l o n g - r a n g e  a t t a c k , including porrible delivery of wespoar of maea
dertruatian. (Aerial rofuolliag  alro aan cubstituto  f o r  bsllietio miosileo
although  artJ llery oanaot. )

(f) Long-range mirrilrr aan be used to deliver conventional or ohemical  or
biologioal W66pO8M  e although their military effsativene~e in these case8 ie debated
and unaertaiu.

(g) If South Afrioa deploys long-range mirsiler, these  are most likely
intended to carry nuclear warhorde. South Africa could oncounter a long and
difficult dovelogmeat  effort in adapting nuclear weagonc  for long-range missile
delivery.

(h) South Africa'r long-range roaket  progranmne  can serve not only military
rolacr  it may rupport aonnneraial  or diplomatic! objectives or be part of the
national  epaas rerearah  progranmne. It may alro serve to launah military
reaonnairrencm eatellitee,

(i) Thor regional l eaurity environment har boaomo far lesr adverre for South
A f r i c a ,  reducing  a n y  inaoativoa i t  m a y  have h a d  i n  the gaot t o  oeek advanoed
mieaile or nuolear aapebilitier for military purporer.

(j) Current negotiations regardiag majority rule in South Africa may ahaage
many dimension@  of the definition of rwuritp in South Africa;

(i) They reduae the inlreative for a nualear  deterrent whether versus regional
Stator, for internal purporer  or for bargaining with the great Powerer

(ii) They give recurity  a more pOlitiCal, lorr military dimenoionJ

(iii) Similarly they ahange the pattern of rolationr  with neighbours from a
predomfasntly adverrrrisl  oao to one of potential co-operation.

(k) There changer provido  tbe opportunity for 8 foreign policy that
comglemontr daneetia  ahUbQWJ oao l tmple of thir would be adheeion  to the NPT  and
full-rcope rafequardr. Thir would greatly  inhibit the porrible acquieition  of
nuclear  warherdr  for mirrilo  &livery. At the aan time it would provide
reaoaurance  about the menegament, teahnlquer and rafoty of the civil grogrMme aa
well a0 l erve a0 an earnest  of poaoel:. A i&entionr, Thir kind of aeaurance  about
South Afrioa’r intentionr regarding itr nualoar progrmme (Pould  further enhance
confidence about the generel  and fundmnentrl  trend in South Africa,

!l) It hsr been ewpharined that the timing of l uch a move might be critical
and thcrt itr maximum imprat end diplornrtia  benefit for South Africa would be in the
near future .

/ .*.
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(m) South Africa in time could beomo  the regionel aontre  for teohnology and
research and benefit from its infrartruoturo and oxperth in nuclear enorgy am
well ar in proguleion  and mirrile toahologyl Thor0 are poaooful  egplicationr  for
these that might benefit from the l aonomier of raelo, In time, e South Africa
without abarthsid could rerume  ita plM0 in mejOt intOrnetiOne1  OrgMiMtiOnO Md
gooribly realaim ite seat on the Board of Qovrrnorm  of IABA.

(n) The hope for e truly denuclearised  continent could k rralimod and
rurgasoed  with regional ao-oprrstion  l rtablirhod in teohnology and l aioaao, In
that care past inveetmentr  would beer fruit regionally Md contribute towardr
mutual prosperity end peeceful rolat~onr,

(blB/0689/B/S)r  10 February  1990.
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APPENDS% I

A, QII

1, -toa

1. Soutb Afriasn  l fforte to saquire long-range  rockets are pert of e lsrger
national gragrtumw to procure modern weapons end advmced teahnologiaal
cepaJBi1it1.s. Under the prercure  of Soaurity  Council recolutiono 181 (1963) and
182 (1963) (7 August end 4 December 1983) calling for CL voluatsry embargo on
foreign military crsiotenoe to South Afriaa and the msndatory arm embargo
l etabliuhod by Seaurity Council rerolution 418 (1977) (4 November 1977), South
Afriaa grwtly rxgaxdrd i t s  militsry-relsted  industriee.  Ae n o t e d  grevAouslg,
nuclear-woepon  aepbility  was probably achieved by the early 1980s. Production and
moderniration  ob aonventional  weapoMr including aircraft artillery, armoured
vehicles, mirrilor  and naval veoselr her been, if anything, even more eucceeoful.
Devolopnrat  of long-rage  mirrilea aea only be underetool  in terms of this larqar
progr-r for mil i tary rolf-ouffioiency,

2, Imported teahnology continuee  to play an esecntiel role in many if not all of
there projaatr, mostly scguired dllegslly  or through clsndeetine official contactr
in violation of the United Netions  embargo, Similar proaeorres have been uoed to
aaquiro foreign toabology  for grojecto ranging from the Velindaba  uranium
enrichment faailities  to the G-S X58 nnn howitmr and blueprints for Type-209
rubmariner. Long-range rocket teahnology hem been acquired through comparable
meene . Belying oa alandertinely  acquired foreign tsahnology, e;uch  grojeate are
uniquely vulnerable to dirruption. It comer aa no eurprioe  that moat of South
Africa’6  military-relevant development  end menufacturing  projeate  are slwouded in
georeay  crrrd  that the information availsble  on sll such projects is limited.

3. South Africs’e mirsile capsbilities  have emerged out of a large
military-indurtrial  and advanced technology infrsstructure with an extensive
hiotory of developing equipment for the Government of South Africa, Thie
infrertructure  end the patternr  of it.8 experiences have eheped  the country’s
long-range rocket research in unique ways. While the phyoico of rocketry end the
engineering of technical solutions ensure that rocket progremmee  in all countrieo
&are many chsracteriotias, the unique gr-seeurse oonfronting  militatily relevant ’
l ndeavourr in South Africa have forood its long-range rocket aotivitfee  to follow
the tried mad proven South Africen formula for weapons development. Among the
distinguishing  characterirtics  of thio egproach ic the preference to rely alp much
aa porrible  on foreign technology (often acquired clandeetiaely),  modifying and
updating l sieting equipment  or deoigno to meet new needs, adapting dual-uoe
equipment for military agplications, conesrving  resources through incremental
developarent  Md a l ter ing  military reqUitment# ^.o coincide with the availability of
trchRol0gy. Thir pattern ir reallily meen in the country’e development of weapons
aa diverae 80 amoured  vahiclem,  artillery, air-to-air miesilee, the Cheetah
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fightar airarsft bared on the Dsrrault Mirage-III  and a rorier of attack
helicopters baood  on foreign-doriqnod  tramrgort and utility veroionm.

4. The two inrtitutionr that dominate the procurement of militsry equipneat in
South Africa are CSIP end ARMSCOR. With near monopolies  over edvMOOd  rormroh and
manufscturingr rerpeatively,  their rergonribilitior  are virtuelly aomprehenrive,
with the important esargt3m of nualrsr reeeetah, whioh ir the domsin  of the
independent Atomic Energy Board.

5, Roth CSIR and ARMSCOR can trsce their origin0 to lsrge-ocale  arms production
undertaken during the Seaond World War. In 1945, CSIP war formed to co-ordinate
the natioa’a major rerearah laborstorier Md development centrem. It8 mil i tsry
activitier were reparsted in 1954  through the erteblirhmont of the National
Inetitute  for Defence Research (RIDR),  which remains under overall  CSIR authority.
Thio body co-ardinater  militsry rocearah  emong l QeaialiWd independent
laboratories, the armed services and univereity  departments. Most of the rorearch
organimotiono  rrlevsnt  to long-range rocketry are within NIDR, elthough  rome are
loaated  elrewhere under the CSIR umbrella. A/

6. Military produation aentres eround ARXSCOR, the State-owned aorgoration thst
has come to cymbolire  South African teahnologiaal growees  end ite rosietanae  to the
United Nations arms embargo.

7. South Afriaa emerged from the Second World War with a l ignificant arm8
QrOdUtJtiOn  eOtabliOhIMnt~ Aa a member of the British Connronwoalth,  its military
factorire were devoted to licensed production of Rritirh-dreignod  l quimnt in
MppOrt Of the Allied war effort, After the war there faailitior were allowed to
atrophy and went through revere1 reorq8ni~ationr.
imgoeition  of the firrt United Nation.  embargo,

In 1964, the year following the
there government-owned orrlinanae

plants were placed under the control of the Armmeats Produation Bosrd.  The firrt
of 10 rubridisrier, Atlar Airarsft Corporation, we8 a100 l atabliehed that yesr, In
1968, the Development and Produotion Aat l etebliehed ARMSCOR ao the indepoadently
chartered produation arm of the Armamentr Board. Right years later, in 1976,
ARMSCOR took over the Armements  Board. It@ poeition war further strengthened by
the tranrfer  of rome research and development rergonsibilities  from the NIDR in
1978. 21

8, Today ARMSCOR ie largely autonomour , with a rest on the Dofenao Planning
Council, the body rhaired by the Winietor  of Defence , whiah co-ordinater  South
African nstional  recurity policy. Bngloyment reached a peak of 33,000 in 1984
before being trimmed to 23,000 in 1906. Annual turnover is not mado  public, but
the ARMSCOR ohief executive told intervieworo in 1988 thst it war roughly
R 3  b i l l ion  ($US 1 .26  b i l l ion) .  3/

/ . . .
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9. In addition to the rerearoh end developnmt faoilitieo of CSIR and NIDR,
ARM~COR ita oupgortrd by over 1,000 private sub-oontraotors,  including many of t;outh
Afriaa’e  largert manufacturing entergrirea. Private firme have a leading role in
acme matoro, eogeaially  military trucko , armoured vehicles  and naval  veefitel6.  The
tot&I emgloynrent  through armamentr  development  and produation totala at leaet
100,000. 91

I 10. It ie diffiault  to aeaertaia the total value of louth Afriaan military
produotion. The best indiaator  ir the Igoaial Dofonoe  Aaoount,  whiah includes most
south  Afriaan research  and Qevelogment  eguigrront  88 well a6 purahaeea from abroad.
For fisaal year 1990191 it amounte  to over 57 per cent af the defenae budget, or
R 5,746 million ($U8 2,210 million). 51 This figure doee not, however, include the
value of aZlll6i  8XgOrt6,

11. Bin00 the mid-196Oa, louth Africa her beon OOmpelled  by the tightening
international arms embargo to adjurt its military procurement etrategiee. The
axpaoeion of ARl48COR has made it gorsible  to replaae  moet direat import.8 of major
weapon eyetems with dcmestio groduotion. Before 1963, louth Africa purchaeed most
of its military equipment direatly  from the Uaitod Kingdom, Rritioh adhetenoe  t o
the voluntary embargo led Bouth Africa to rely more on arm6 and production licences
from Belgiwn, France and Italy. B/ 8ADF ctill had to import its moot advanard
weapon eyoteme  euah as sugerronia  aircraft , main battle Lanke and surface-to-air
missileeO

12. By the mid-19706, howover,  direat purohasee  of major weaponry were beaoming
more difficult to arranges In 1975, ?renah Prorident  Qisaard  d’Bstaing announced
that  France, then louth Afrioa’e mO8t important armo rugplier, no longer would
issue new sale6 agreementa for ‘*long-range or aerial arms@@,  although it continued
to honour otanding  agrOementlr  21 The imgorition of the maudstory  United N&ions
embargo in 1977 etaaerbated the grerruro on 8outb Afrlaa. Increasingly, Pretoria
cultivated alandeetine arrangementr  on the grey and blaak markets. In the late
19700 and esrly 19800, it had notable l uaae~ importing tanke,  emall arms and
ammunition from broker6  in North knerica, Castsrn and Wertern 8UrOpe. Iararl a l s o
emerged at thio time aa one of the few Qovornmonte  willing to lioense new ealeo of
arms and military technology.

13. Increasingly, however, direct arms tranrfero and co-production licencse were
replaced with tranefOra  of technOlOgy  and arrirrt6nce  for ARW8COR  projects. By
aaquiring  technology and arsirtanoe from rympathetio Governments,  from others with
loose esgort reetrictione for dual-use teahaology  and through illegal smuggling and
black market purchaeee,  South Africa was able to ruetain ita growing military-
induetrial  capabilitiee. The importance of clandestine  technology importe was
nuggested  by the Chairman of ARMBCOR  in a 1983 interview when he stated that South
Africa produced 74 per Cent  of it8 war material. When aeked if the remaining
26 per cent was acquired clandeotinely,  he ancwered yea. 81

/ . . .
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14. ARMBCOR  manufactures few major weapon system6 of its own design. The
except ions  include air-to-air  missi les ,  ar t i l l ery  and  ar t i l l ery  roaketo. A private
firm, Sandoak-Austral,  has manufactured a sucaessful eerie0 of light, wheeled
armoured vehicles of its own design. Moot of louth Afriaa’s arms produation,
however, oonaentrates on updating and modernising older, foreign-designed syeteme.
In some aaise8, suah as wheeled armour and heliaoptero,  thir has been aocomglished
by modifying the des igns  of  eyetome  manufactured local ly  under  lioenaes  issued
prior to the 1977 embargo. In a few cane8  it has been neoeesary  to modernise older
weapons in the armed foraes  inventories with new sub-systemo. 8XtUnplOm  Of thifi
include the Cheetah fighter, a modernisation of the Frenah Xirage-III fighter and
the Olifant main battle tank, a modernisation of the British Centurion tank.

4 .  Technoloaicel-finenPial

15. south African military procu*ement  today is limited primarily by two faators:
access to foreign technology and finances. Unlike most emerging military powers,
south Africa cannot specify military requirements and then pUrChaUe the appropriate
technology. Instead, the United Nations embargo makes it neaecoary  for Bouth
Afr i ca  t o  f o l l ow  a  course  o f  l e a s t  rssistance, dOVOlOping  those  mi l i tary- indus tr ia l
sectors where technology can be acquired. In the words of the ARM8COR’s  Chairman,
“armaments development is a question of developing what is available@*. a/ A
part icular  problem for  8outh Africa i s  i t s  inabi l i ty  to  purohaso foreign weapons
platforms. While ARMSCOR has demonstrated an impressive ability to modernise old
f ighter  a i rc ra f t , tanks and other platforms, there are limits to the modernisation
process . Updeting quickly reaahes  a point of marginal returns, after which the
inherent limits of a weapons platform configuration impose tremendous barriers to
improving performanae. Moreover, these  plat forms are being los t  cont inuously
through  a t t r i t i on  and  sge. D e s p i t e  i t s  a b i l i t y  t o  acquire m i l i t a r y  t e c h n o l o g y  and
a s s i s t a n c e , South Africa hae not been able to find a substitute for foreign sources
of major weapons,

16. This problem .‘? compounded by the financial burdens of its military
programme. South Afri,:an defence spending rose  from R 317 mil l ion in  f i saal  year
1971172 to  R 10,071 mi l l ion  ($US 3,874 mil l ion)  in  f i scal  year 1990191.  Budget
increases  were  necess i tated not  only  by the  process  of  modernimation going on
around thu world,  but also  by  the  costs  of  developing indigenous  military
industr ies  in  the  face  of  the  United Nation6 embargo, by the aoet of maintaining a
massive domestic security apparatus and by the cost of intervention in conflicts in
Angola and NeJnibia. Lo./ Dur ing  t h e s e  years  t h e  v a l u e  o f  t h e  rand d e p r e c i a t e d
considerably, which aggrsvated the  burdens of  import ing mil i tary  and
m i l i t a r y - r e l a t e d  t e c h n o l o g y ,  making  i t  d i f f i cu l t  t o  f i nance  new  weapon6
p r o j e c t s .  111

17. Pressures  mounted ia the  la te  1980s to  reduce mil i tary  outlays  fo l lowing the
withdrawal of South Aflican forces from Angola and Namibia, a0 well ar the erosion
of percept ions  of  the  aommunist threat to  which South African leaders  tradi t ional ly
pointed to justify the country’s military programmes. It/ Changes in the
internat ional  environment  prompted a  statament  by Pres ident  F. W. de Klork in
LIecamber  1989 that major defence reductions would be forthcoming. On
21 January 1990, it was announced that the Army would drop 11 major equipment

/ . . .
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project8 and otrotch out 49 otherr, The Air Force war to dieband  four equadrone,
meetly of obeoloecent  airaraft  such a8 the 3S-year-old  British Canberra bombrre,
The Navy would have tc discharge 2,000 eervicemea  and civilian employroe,  almoet
15 per arnt of ite pereonae1.

16. Uador the reduatioae ARMSCOR wee expected to cut its labour force by 2,100 .
about 10 per cent. The only major ARb¶SCOII projeot known to be affeated ie the
RN-2 Rooivalk attack ~~alicogter under development., by Atlas Aircraft, to BAAF
epeaificatioae. Under the budget reduatione, drselopment  of the helicopter will
continue, but it will not advanae  beyond the prototype etage unless a foreign
client can be found. ;U/ Changes in the etatue of other South African
military-induotrial grojeate have not been made publio.

19. Budgetary reduction8 will increaee ARM8COR’e  relianae  on arm8 sxgorte, Sin00
the late 19708, the Qovernment  of South Afriaa hae increasingly encouraged ite arm8
manufacturer8 to eoek export Outlete. The extreme eetareay of ARMSCOR’e  early yeare
bae yielded to a more open and b\*eiAeee-minded  approach, eegeaially  einoe 1982,
when ARXSCOR  displayed Borne of it6 products at an international arm8 exhibition at
Siraeue, Oreear. In 1983, it began to advertise selected produote  in the defenae
induetry pro88 a

20. Init ial ly,  in the 19708, South Afriaen arms tranefero aoneieted largely of
Soviet-etyle  weapon8 , moetly eeaond-hand or captured. Theee were eearetly
dietributed  to friendly ineurgenciee  for dierugtion of neighbouring l outhern
Afriasn 6tatoe. Cash sale8 baeed rxclu8fvely on eaonomia motives gradually became
larger. The eslee campaign has eeen export8  of military equipent  rice from ea
average of abut OUS  10 million annually in the early 19600 to roughly
#US 80 million in 1987. M/ ARMBCOR  claims to have found client8 in come
30 aountrire in Africa, Asia, Latin America and the Middle Beet. J.&I It her been
moat l uoaoeeful exporting leer techniaally  complex items ouch a8 light armoured
vehicles, artillery and ammunition. The Qovernment  of South Afrioa hae ehown that
it lo willing to liaenoe export0  of more eoghietiaated weaponry, inoluding
mieeilee, but the only known eale of mieeilee wae a transfer to Chile in 1981 of a
eeoond-hand Caotuo eurfaae-to-air miwile battory.  M/ Au financial pressure8
woretub ARMSCOP may begin to market its advanced mioeile eyoteme more aggreeeively,

21. Like moat countries other than the mejor Powers, South Africa’8 firet
exgeriencm with mieeilee or rockets ceme through the gurahaer of ehort-range
taatiaal eyeteme from the major Powerr, In 1956, United States AIM-QB  Sidewinder
air-to-air mieeilee were purchased  to arm F-86 labre fighter8  from Canada. The
puraham of French Deeeault Mirxgs-III fighters in 1963 similarly included a
aontrect for  Hatra 8.830 air-to-air  mireilee,  u/ Through thuee and later deal8
RADF  beaam femiliar  with the operation and maintenance of mieeile ordnance, with
th0 proaoee of promulgating military reguiremente  and epeaificatione, This
contributad to the ekille that later facilitated the development  of Q dotnoetic
mieeile induetry.
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22. The missile eeator of the defeaae  industry began to emerge in 1964 with the
eetabliehment of the Roaket  Reeearoh Iaetitute (RR11 under the auepicee of the
Univeroity of Pratoria and CSIR. RR1 wae built up with aeeietanae from oevoral
organieatioas in Oermany, including the Mae-Plaack Inetitute for Aeronomy,  the
Iaetitute for Stratoegheria Phyeice at Lindau-Hare  and the Berman Oberth  Society of
Bremsn. A teet range war ret up at Teumob in Namibia. J,&/ The early role of RR1
ha6 not been diealoeod, but the German  organieatione involved in it8 eetabliehment
were engaged largely in atmoegheria  reseatah with ouh-orbital sounding rooketa,
eugqeeting that  RR1 init ial ly  had the eame civi l ian tack. A. J. A. La Roux, then
CSIR Vise-Preeident (later Proeidont  of the Atomic Bnorqy  Board), stat.6 in an
interview that the new institute would give the country a “foothold in apace and
weather research”, but added more embiquouely that “the Bepublic  of South Africla
ha6 been forced by event8 in Africs to enter the mieeile field”. U/

23. In 1964, while South Afriaa  lacked the laboratoriee  and induetriee to develop
major mieeile syetems itself, en arrangement war aonoluded with the Qovermnont  of
Fraaae to develop a new medium-range ourfaae-to-air miueile eystem for SAD?. The
eyetem,  designaced  Cactue  in South Afrioa and marketed internationally by ?rance ag
Crotale, wae designed to South Afriaan  epeaifiaatione  with the participation of
South African engineer6 and ecientiete. Development war oonducted by the French
firma Hotahkioe-Brandt,  Watra and Thompson-CSF. The South African oontribution  to
reeearah  and development finanoing  ha8 been eetimated at 85 per sent. 2Q/ The
exietenae of the progranxne  wao only revealed in 1969 in M announcement to
Parliament by the Defence Minister, The firok coneigmnant of operational C,Wzue
mieeile batteries and radars were received in 1971, and at leaot 54 launch eyeteme
were delivered by France up to 1986. It hae been argued that South Africa helped
finsnae development of the Frenah Rord AS-20130 air-to-•urfaae mioeilre  Md other
eyetemo aaquired i n  t h e  196Oo .xnd 19708  au ~011.

24. Au the Cactus programne  entered it8 final tort etago in 1968, the Defonoe
Minieter announced plane to build a tort faailitp at Saint Lucia, at a coastal sita
240 mile8 north of Durban sad 90 milme from the border with Nomembique. Built with
the aeoietanae of unnamed Eurogean firma, the Saint Lucia teat range war for joint
use by CBIR, arms produation org~ieatione, the armod  foraoe aad civi l ian
reeearah. The establishment of a fully inetrumented teat range wae the firet hard
evidenae of South Africa’s intention to develop it8 own major mioeile eyotane,
Another important eupport facility wae the proguleion  divieion of NIDR sot up at
lomereet West in 1973 to develog  mierilt propellant8 Md l nginee. a/

25. In 1976, theee facilitiee were inteqrated  along with the former Elogtro, a
maker of optical component6 at fempton  Park, into a new ARMSCOR  euboidiary, Kentron,
headquartered at Pretoria. Au the guided mieeile divieion of ARMSCOlt,  Kentron’m
aativitieo inalude mioeile develogmerrt  and manufaaturo,  mierile aomponente,  firm
aontrol and guidance, tracking, and remote piloted vehiclea. Its staff of 1,600
are divided emong four short-rango  weapon  eyeteme, engineering and oub-eyet~g,  aad
operations support. 221 Little more ha8 bee I revealed about the highly eecretiw
aompany .
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2 .  won-r-

26. Only two mioeile 8yOteInO of South African deeign Md manufacture are known to
have been fully davelopedr the Valkiri multiple rocket launcher and the V3 Rukri
air-to-air mioeile. Although neither is a long-range syetem, they provide a useful
impreeeion  of South AfriCM oapabilitiee in the field of mieoile and rocketry
research.

37. The Valkiri is a 127 nun artillery rocket for arr,ry uee on the battlefield.
Capable of launching ealvoe of 24 roakets, each weighing 30 kg to a range of 22 km,
i t  was unveiled in 1960. Development started in 1977, reportedly after the South
AfricM Army wse impreused with Soviet-designed BM-21 rocket launcher6 captured the
previouo  year in Angola. 23/ The Valkiri rockets are baaed upon deeigne Md
epproaohee piOn8Wed during the Recond World War. Comparable weapon8 have been
developed sad manufactured by many countries duriag  the 1970~~ and 19808, including
Argentina, Eraxil,  Cseahoelovakiar  Ierael, the Democratic People’8 Republic of
Korea, Md by Taiwan, Province of China. Some author8 maintain that Aentron
probably received design a88ietMCe from an outside 6ource  - Israel xnd Taiwan,
provice  of China, have been suggested  in this oontext repeatedly. u/ Although the
poeeibility of foreign aeeistancv cannot be excluded, there are numeroue  precedent6
fnr countries with similar  or lee6 advanced military induetriee developing
comparsble weapon eyeteme  thameelvee. In 1980, Kentron wae awarded the national
prixe of the Assoaiated Saientific and Technical locietiee of South Africa for the
Valkiri development , which suggests that foreign contribution8 were minimal. a/

26, Compared to the etraigbtforward development  of the Valkiri rocket launcher,
development of the V3 Kukri air-to-air mioeile wa8 protraotad Md fruetrating.  A
prototype designed  air-to-air  miesile, reportedly namad Whiplash, wao test fired at
the Saint Luoia teat range au early au December 1968. a/ During the next few
yeare the Defence Minietry  repeatedly Mnounced the imninent unveiling of the new
mieeile~ The project appears to have been redirected during the 1970g to rely on
concept8  and sub-eyef-emu  patterned on the United States AIM-98 Sidewinder  migoilee
already with BMF MQ I more importantly, the French R-5SO  Magic acquired in 1972 to
arm Daeoault Mirage R-1 fightera.

29. WheD  the Kukri wa8  made public in 1982, dafenae  induotry  oboervero  noted itc
resemblxnce to the French R-550. Both are infra-red guided, ohort-range mieeilee,
shar ing  eimiler airfremes and  aerodynxmia  surfaaee, Like the R-560, the Kukri is
intended to arm Mirage fighters in SAAF. Although the firet operational veroion  of
the mieeiler  the V38, war elightly emaller  than the Prenah R-550, a newer V3C
vsreion  lo externally identiaal to the French miseile. Internally, however, the
south African mieeilee are entirely different.  221 The Rukri  alearly  is  inspired
by the French mioeile and intended to be fully aompatible with it, but the South
AfricM mie8ilo is a dietinct deeign,  dietinquiohed by unique flight gar8meter6,
target tracking ability end a unique helmet-mounted l iqhtinq eyetem enabling a
pilot to guide the mieeile eimply  by looking at a tsrget,  The etatue of the
programne  remain8 unclear, The Aukri doae not appear to be in large-ecale
production, although development of a more advanced third-generation version
aontinuee.

I / . . .
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30. Foreign criminal inveetigatione  in the later 1980s caet light on two other
South African mieeile projeatel a shoulder-fired ourface-to-air mieeil8 and M
anti-tank weapon, These project8 indicate that ARMSCOR continueo  to emphaeiee
small taatical mieeilee, and that it relies on claadeetine acquieition  of key
foreign technology to make progrree~

31. On 21 April 1989, three South AfricM diplomate were apprehended in Paric
while purchaeing components aAd a mod81 of the Blowpip8 shoulder-fired
eurfaae-to-air mieeile from members of the Ulster Reoietanoe,  a Northern Ireland
Proteetant paramilitary organisation. The Blowpipe items originally were stolen
from their manufacturer, Shorts of Belfaet. a/ South AfSiCM Preeident  Botha
later rent a Personal apology to British Prime Minieter  Margaret Thatcher, but not
before South Africa had reportedly recruited two British mieeile techniciM8  from
Shorts to work on M unspecified missile project. The men were experts on the
Blowpipe  Md engaged in dev8lopmsnt  of a more advanced veraion,  the Btaretreak. 291
This was the firet public evidence of South Africa’s intereat in manufacturing a
comparable eye tom. The inaident aleo showed that ARMSCOR aontinu88  to apply its
traditional agproach  of basing ite work on foreign deeigne.

32. A related affair oaaurred in November 1989, wh8D  two Am8ricMo and t&88 South
African8  were indicted in a United States federal court for conspiring  to ehip
38 gyro guidance unite to South Afriaa through M Ieraeli *@ehell~@  comp~y~  The
gyroor made by Northrop Corporation, reportedly were for diversion to a previously
undiecloeed anti-tank mieeile under development by ARMSCOR. 391 Again, South
Africa wae clend8etiDely acquiring a teahnology for which domestic devolopnent  w88
either unfeaeibls,  prohibit ively aoetly or time-coneuming.  The level  of teahnical
eophietioation involved la rev8alingr the gyros ueed in taatical m~eeilee ouch ae
anti-tank weapons usually are eignifiaantly leee eophieticated than the inertial
guidance Platforms required for long-range ballietic mioeileo.

33. The Valkiri, Kukri  and other undiealoeed  taatical mieeile proqrn!mnee  have
enabled South Africa to develop ito mieeile induotry, related faailitiee imd a
cadre of ekilled deeignsre  and produation mMaqer8. But this technical  baee is
probably not eufficient  to 8neble the country to develop long-range mieeilee
indigenouely . The double-baee prap8llant  enginee uerd by South Africa derive from
SO-year old WtChDOlOgy, poorly suited to large engine appliaatione.  =I None uee
fully inertial guidance platform6 required for long-range mieeilee Md rocket6  (the
Valkiri  is unguided, the Kukri relies on etrap-down accelerometers). MDiDtXDMC0,
count-down and launch procedures also differ dramatically.

3 .  -of -ta-

34. There have been indications that South Africa is trying to manufacture an
anti-ehip  mieaile. Tbie would be an important technical accomplieInnent.  With
range8 typically of 30 to 70 km, anti-ship mieeilee could be an intermediate
teChDiCe otep towards development  of genuine long-range missile production
capab i l i ty .

/ * . .
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3s. In 1980, the South African Navy revealed the exietence of a new anti-ship
mierile, the Skergioen,  arming its f leet  of 18rarli-deeigned  Minister Class fast
attack ehige. The Skergioen appears to be identical to the Ieraeli Airoraft
Iadurtriee  Gabriel-11 mirsile, weighing 630 kg, with a range of 36 km. I t  i s  no t
known whether the South African mieoilee are imported directly or manufactured to
l ome degree in South Afriaa, The authoritative Jane’x is  unoertain, noting that
“Launaherx are made in South Afriaa, and a number of aomgonents,  but the extent to
whiah the SAN (South Afriaan Navy) is independent of Israeli xourcex is not
known”.  ;12/ Considering the l imited quantity of Skerpioen/Qabriel-II  missi les  in
the South African Navy inventory - probably no more than 200 - indigenous
development  or OO-ptOdUatiOX would imp000  eerioue eoonomia penalties, possibly
tripling groauremeat aoetr over that of diretat importation. U/ Limited loaal
aroembly  in South Africa is more likely.

36. T h e r e  ham also been speaulation  in the pore regarding South African
produation of the French A/rOXpXtialO Exoaet anti-ship missile. In 1982, a few
months after the Falkland6 war, the exeautive manager of ARMSCOR announced that the
aomp ,y phnned to ptOdUa0 a miooilr  similar  to the Exocet.  M/ South Afriaan
officnalr were  at gains to deny rumour8 that the country had already acquired
actual Bxooet mieoileo, pooribly from Argentina. Other  xourcex indicated that
plane for various veraione of the mieeile had been acquired from an unnamed Asian
aountry, M/ The ieeue was muddled further by a biography of President P, W. Botha
published in 1964, which quoter the former Defence Minister saying that South
Afrioa helped finanae Frenoh development of the Exoaet in the 19606. M/ The
queetion  of a future South African anti-ship miaeile,  be it a French-designed
Lxoaet or  axother type, imported direatly  or indigenously manufactured, remaine
unanrwerable at this writing.

4 .  m

37. It aan be concluded that experience with ehort-range missiles has brought to
South Africa much of the infrartruature, skilla and rexouraex required for the
initiation aad conduct of a long-range r o c k e t  o r  mieeile programme, but there is
little evidenoe that South Afrioa is asgable  of fully developing euch a roaket or
missile without substantial foreign technical asoietance.

A/ These are lieted in XppendiX II.

ARMSCOR ix examined in several full-length studiee, including: Landren,
, pp. cit.1 and Jamee P. McWilliame, BRM8COR,,

mMarcbant,  London, Braaxey’x,  1989.

91 Kenneth  El. Timerman, **The South African Armament Industry1 ARWSCOR
Comes  of Age in Times of Turmoil”, PJLfnandArmamsnt,  Parici,  January 1986,
pe 44; I“Rnginee  Pr ior i ty  f o r  South  A f r i c a ” ,  Jags P Dm 2 April 1960.
In 1983, ARWSCOR’o  annual turnover wno reportedly around $1.5 bilifon.  African
Defenca” , Parie, November 1983, p. 51.
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41 In addition to ARMSCOB  employment of 23,000 - currently being reduoed  to
21,000 - the armaments produotion  and sub-contracting ia the South Afriaan private
ceator employ at leaot 80,000. See Miahael  Bruoeka, “South Afrioa”, in Braorka and
Thcnw Ohleon, ed., AtmePraduatiaain_the~bird London, Taylor and Franala,
1986, pw 197.

w Helmord-Roemer  Heitman, “South  Afriaa Plane  3.6% Cut”,
w, 24 Msrch  1990, pg 542.

61 Although Britain continued to license Borne sales of cub-eyetemr and
aomponents,  moat prominently grantinq E. licence in 1964 to Atlas Airoraft for
co-groduation of Rolls Royce Viper turbo-jet engines to power locally manufactured
Italian-&esignrd  ME-326 jet trainera. Sud Aviation of Franae aided in the design
and constru&ion  of Atlas Aircraft’s main plant at Kempton  Park. Intsrnational
m Raw (Geneva), December 1971, p. 548.

11 The dealsion, largely in reaction to criticism by OAU and the Non-Aligned
Movement, was announced on 9 August 1975. Edward A. Rolodmiej,  m

t e  fisvu,
Prinarton, New Jersey, Princeton University Press,  1987, p, 370,

81 D. Villiero and J. Villiers, pyll (Biography of P. W. Botha), Capetown,
Tafelberg, p. 294, cited in Landgren, Embarga, Q&md&Cit.,  Ra 18.

p/ a, January  1984 ,  p .  24 .

w m, Oxford; Oxford University Press for SIPRI, 1990,
p, 189, and previous editions. Theee figures include official defence budgets from
white papers on defence or South African prees reports and ertimster  of off-budget
defrnse  aaaountr . The 1990191  figure 16 from Iielmzd-RGmer  Heitman, “South Africa
Plane 3068 Cut”, lLMe ‘*B, 24 March 1990, p, 543.

u/ The impact of depreciation of the rand can be Been more clearly when
South Afrioan military epending  is prOaented  in constant 1988 United States
dollars, whiah reveal that @pending  reaahed a plateau at $US 2,970 to
$3,206 million from fiscal year 1980/81  to 1986/87,  before rising to $3,002 million
in 1989. See GIPRrBR&QQ,lI 1999, $#pa c&. , pa 194. The constant dollar eetimates
publirhed  by the United States Arms Control and Disarmament Agency are comparable
but more erratic, in 1 Trs
Washington,  D.C.a  United States Arms Control and Disarmament Agenay, Jun: 1989,
p. 60.

u/ The role of anti-communism is examined in Robert S. Jastsr, w
IAfrioae Adelphi  Paper No.

Institute for Strategic Studies,  19k0,  pp, 4  and 5.
159,  London,  Internat ional
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w “8. Africa Considers Major Force Cute”,  d’s BWeeklv,  London,
20 January 1990, p. 911 “Major Cuts Will 00 Ahead in 8. Africa”, &W’S Dm
f!mlLu, 3 January 1990, p* 1391 ~%iirauagen in Armee und ROstungsinduetrie
audafrikaa”, a 2 2  J a n u a r y  lQQO#  M i k e  Gains,  “ S o u t h
Afriaa Cute Hit New Belicopter”r Fliahte 6 February 1990, pp. 2 2
a n d  2 3 .

w Them figures are from the United States Arms Control and Disarmament
Agency publication, rea an8eTtansfers  l&8& u*r
p. 102. the publication preeents arms transfer values from United States
intelligenoe  aouraea, reduced in accuracy owing to rounding to the neareet
010 mil l ion.

as/ Tlmmerman, The South African Arms Industry”, u., p- 40 .

u/ s, London, 6 February 1981.

AZ/ Trade  wiwrd Wo&¶ I Cembr idge,
Maoaachuoette, MIT Prees for SIPRI,  1975, p. 94.

JP.01 Zdenek Cervenka and Barbara Rogers ,  B~uclear Gacret
mm, London, Julian Friedmann,
1978, p. 233.

u/ m, 12 December 1963r’  wTfmesr London, 28 October 1963; &&lamn
, New York, Praeger for 8IPRI 1976, pp. 142

and 143.

2w The eetimate is by Landgren, w DB, f o o t n o t e  4 ,  p. 1 0 7 .

211 “South Afr ica to  Bui ld  First Mieeile Base”,  vTimea, London,
10 October 1968t “8. Af r i can  Base  for  Miseilee’@, TheTimes,  London, 10 October 1968.

Ronald T. Pretty, “South African Rukri Air-to-Air Missile”, JBQe’s
& Revb, London,  vol .  4 ,  No.  6 ,  June 1983,  pp# 515 and 516;  Charles  Gilson,
“ARMSCOR!  EIurvtafnfng  South Africa’s G&nctioned Air Force”, Intetevie,  Geneva,
No, 11 (November) 1987, especially pp* 1161 and 1162.

2s Christopher F.  Foss,  ed. ,  -‘a &mgur  and ArtU&rv 1989-U, Coulsdon,
Surrey, Jane’s Information Group, 1989, pp. 704 and 705.

241 F o r e i g n  design  o f  t h e  Valkiti i s  s u g g e s t e d  b y  B r e o s k a ,  Buna Pro&&&~,
pp. cit., p .  2131  and  Landg ten , lllnhuJo.Dwntadr  Qt., p* 88.

2% “RSA  Cal l s  the  Tune with  i t s  own ‘Organ”’  m&m, June 1960,  p .  28:  and
“Fearsome Weapon Hits at the Heart cf SWAPO”, a, June 1982,  p .  8 .

261 Tne, 3  May 1369; IntarnationalUUupe,  P a r i s ,
18 December 1968.
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221 “South Afriaaa Missile on Show”, VIntstnatianal, 23 October 1982,
p. 11621 “V3B  Rukri”,  m,29 Deaember 1984, pa 1683) s
m, Paris, January 1983.

David Mckittrick and David Paekov,
The,

*%A in Ulster Arms-for-Secrete Deal”,
London, 24 April 1989, p. 11 Raymond Whitaker,  “Failed Deal is a

Testsment to the Tightening Arms Ban”, ma, 25 April 1989, p. 2;
Patrick Marnham, “Paris  Throws out Three South Afriaan Diplomats**,  m,
23 April 1989.

291 John Carlin and David Mckittrick, “Botha Apologlsee to UK Over Arms
Deal”, w, 4 May 1989, p. 1) Wakittriok, **Shorts  Missile Men Recruited
by 8A Embassy”, m, 1 Xay 1989, p. 1.

aI/ Nicki Weieeneee, “Bid to Sell Gryrosaopee to 8. Africa Cited”, Baston
a, 17 November 1989, p. 4. One of the Americans and the only South African
apprehended in the case subeeguently  pleaded guilty to the oharges. See “Gyroscope
Theft Plot Alleged”, s, 4 January 1990, p. 9.

al/ Double-base propellants, consisting mostly of a mixture of Nitroglycerin
and Nitrocellulose, powered virtually all the short-range rockets of the Second
World War. Their history is deeoribed  in Willy Lay, fl
Traw, revised edition, London, Chapman and Eall,  1957, pp. 171-196. Their
teahnioal gualitiee are outlined in Frsnoie A. Warren, w Prm,
London, Chapmfin  6 Hall, 1958, pp. 8, 9, 28-33 and 43-601 and Qeorge  P. cutton,
1, 3rd edition, New York, John Wiley, 1963, pp. 335-337,
352 and 353.

221 Bernard R. L. Blake, ed., Jrrps  6 w 1988-u(. , Coulsdon,
Surrey, Jane’s Information Group,  1988, p. 454.

3.31 Each of the 12 Minister Claee vessels oarriee up to 6 Skerpioen
miss i le s . Assuming the Navy poeeesses three reload rounds for eaoh on6 deployed
( the  orthodox count ing rule) , it should have approximately 162 on hand. A certain
number also are expended every year in operational tests, perhaps one missile
per ship.

341 Defenceana,  September 1982.

351 The  or ig ina l  r epor t  apPeared  in  s Paris ,  Ju ly  1983 .  A l s o  s e e
Defence Washington, 28 July’ 19831  and *‘Armsaor  Refuses
Conunents  on Exocet-Type Miss i le  Pkns”,  Afrierrn, Par i s ,  Septsmber  1 9 8 3 ,
p. 3 5 .

3.w Villiers a n d  V i l l i e r s ,  PEI.  no* ci&., p* 294.
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APPENDIX II

A.- A/

1.

1.

3.

4.

5.

6.

ve

Boaaonably  assured raeervee: 38S,700 tonnes milled yellow oake
(u308  1 l Currently active miner: Buftelefontein,  Freegold,
Bartabeerfontein,  Vall Reef8 and mallet mines,  total output in 1989 of
7,606 tonn.8.

Valindaba Pilot-Scale, operation einoe 1973-1974, uneafeguarded.

Valindaba Coamnercial-Wale,  operational sinae 1986, unsafeguarded.

Pelindaba, operational mince 1987, eafeguarded only when processing
rafeguarded (foreign-supplied) fuel.

Iof urrni\rm)

Valindaba Pilot-&ale plant, jet noarlo proae8er mahnum capaoity  50 kg
45 per cent-enriched U-235 annually, etart-up 1977, closed 1990.

Valiadaba  Conmeraial-Scale  plant, jet normle proae86, maximum capacity
50,000 kg 3.25 per sent-enriahod  U-235 annually, otart-up 1988,
umaf  eguarded.

Pelindaba, start-up 1981 to supply SAFARI-I reaator, apparently being
expanded to rupply Koeberg  raactore,  u a e a f e g u a r d e d .

.

SAFARI-I,  Pelindaba, highly-enriahed uraniuIJ, 20 megawatt, United States
supplied, start-up 1965, United States fue ?. supply etopped 1975-1976, now
fuelled from Valindaba-Pelindaba sources8 safeguarded.

UAFABI-II/Pelindaba-Zero, low enriahed  u r a n i u m ,  (1 megawatt, domest ical ly
cupplied, rtart-up 1967, deconmnireioned 1977, United States fuel supply,
safeguarded.
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7, Eowar

Koeberg I and II, low-enriahed uranium, 922 megawatt eaah,
French-supplied, start-up 1984 and 1985 respeativoly,  initial fuel supply
from Belgium, Prancer Germany  and Switrerlandr  now furled from Valindaba -
Commercial-Saale plant, safeguarded.

8. r e l a t e d  21

1, fi (CSI8), P r e t o r i a ,
eetablished 1945, total employment about 4,600 divided among 16 inatitutea
aad laboratoriee.

(a) National Institute for Defence Reeearoh (NIDR), Pretoria, entabltehed
1954, co-ordinates military reaearoh  Md development under C8IR
authority.

(b) CSIR-NIDR institutes relavaat  to miraile deve2ognroat  inahdet
National Institute for Aeronautics and Systems Technology  (NIABT)j
National Chemical Research Laboratory (NCRL))  National Bleatrical
Engineering Reeearah Institute (NEERI)#  National Reaearah  Iaatitute
for Wathamatical Sciences (NRIMS); National Meahaniaal Bngineering
Reeearah Institute (NWRRI):  National Phyeiaal  Reseatah  Laboratory
(NPRL) .

29 AnnMlente o f  Sauth UUUSCOR),  Pretoria, eatabliahed
1968, total employment about 23,000 divided among 10 l ubsidiarier, 1988
total  sales  approximately R 3 bi l l ion ($US  1.26 bi l l ion).  -CO%
eubeidiaries relevant to mieeile development  Md manufacture inaluder

(a) m, Pretoria, established 1978, total employment about 1,600,
260 engineers ,  manufaatures  Valkiri ar t i l l ery  rookete, V3 Kukri
air-to-air mieailee, may assemble Skerpioen  anti-rhip mireiles, kacwa
to be developing Mti-tMk and ourfaae-to-air mieeiles a8 well ar
long-range miseiles.

Kentron divisions inaluder

Facilities formerly associated with the Rocket Research Inrtitute
established by CSIR, in 1963-1964, Pretoria)

Saint Lucia test range, Natal coast, eetabliehed 1968, porribly no
longer  in  use ;

Somerset West facility, established 1973-1974 as the NIDR Propulsion
Division, specialising in rocket fuels, engines and warheadrt

Elaptro, Kempton Park, established 1974, total employment 400, about
12 per  cent  of turn-over  miesile-related,  spe~ialiwing in automatic
guidance components, optics and sighting eystema.

/ . . .
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( b )  m ( o r  Rotok), Houwhork,  South Cape, ectabliohed  1987, total
employment abut 400, may be a Kentron  division, supports missile
tertr and simulations at the Ovorberg  teet range.

(a) w toot tango, do Eoop,  South Cage, l otabliohed 1984,
operational 1989, a long-rawp  mirsilr and rocket test flight
faaility, may be a Kentron divioion,

(d) m, Cape Twn, Kranterop  and Somitrrrt  Weut,  eetabliehed 1962,
manufeaturer art i l lery 8nQ roaht gropellanto,  erplooives, rccket
engine  cabingo,  warhead component0 and fusee.

m (A/AC.llS/L.602)~  Leonard b. Speator,  m,
Ca!nbrfdge, Marraahuretto,  Ballingor,  1 9 8 8 ,  pp, 286-306.

11 Souroost l4iohrol  Brwwka, “South Afriaar Wading the Embargo”, in
Brroeka end Thomar Ohlloa,  edr., hrrm, P#, London) Taylor
a n d  Franair  got SIPRI, 1 9 8 6 ,  ahag. 101 Bigno Landgren,  BSmbPLQePIm:

, Oxford, Oxford Univereity Prers for SIPRI, 19891
James  P. XoWillliame,  BRbascoIl SouthAFriaa '*s, London, Bra8eey'  ar
19891  Kenneth 8. T-rman, Vho South Afriaan Armament Industry: ARMSCOR Comes of
Age”, WMd, Path,  January 1986~ Thomas  Conrad, 6t al., &&zm&&g

Philadelphia,  AmOriUM FriOndS  SOrViaO  COImIitteOr 1 9 6 2 ,  RR. 5 2 - 5 4  a n d  ;02-107.
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