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1. Inits resolution 44113 B of 15 December 1989, the CGeneral Assenbly called
upon the Secretary-General , with the assistance of a group of qualified experts, to
investigate recent reports that collaboration between Israel and South Africa had
resulted in the devel opment by South Africa of a nuclear-tipped mssile, bearing in~
m nd t:eir inplications for the inplenmentation of the policy of denuclearisation pf
Africa and for the security of African States and, in particular, the front-line/
and other neighbouring States; requested the Secretary-General to submt a report

on his investigation to the Assembly at its forty-fifth session; and also requested
himto report to it at its forty-fifth session on the mlitary assistance that

South Africa was receiving from |srael and any other sources in advanced missile
technology as well as the supporting technical facilities.

2. Pursuant to that resolution, the Secretary-General has the honour to transmit
herewith to the General Assenmbly the report on South Africa' s nuclear-tipped
ballistic missile capability.

o Rei ssued »oo technical reasons.
** In addition, two annexes prepared in connection with the report,
addressing technical aspects of nuclear weapons, fissile materials, mssiles and

space-launch vehicles, are available in the Reference Library of the Departnent for
Di sarmament Affairs.
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FOREWORDBY THESECRETARY -GENERAL

It has long been held that South Africa‘'s military posture, including its
plane to develop a nuclear-weapon capability, hae beea most directly related to the
preservation of the system of apartheld and a policy of intimidation of States
within the region. In addressing the question Of South Africam nuclear capability,
the General Aeeembly hae vigorouely condemned any overt or covert attempt by South
Afriaa to introduce nuclear weapons into the African contineat and has aalled upon
all States, corporations, institutions and individuals to terminate all forms of
military and nuclear collaboration with it.

At its forty-fourth session, the Aeeembly expressed concerm about reports that
collaboration between Israel and South Afriaa had resulted in the development by
South Africa of a nuclear-tipped missile and aalled upon me to investigate those
reports with the assistance of a group of qualified experts. The preseat document
is submitted in pursuance of that request.

The preparation of the present report has coincided with eritical and
potentially far-reaching developmeants within S8outh Afriaa. For the f£irst time, the
Govermment of South Africa has provided hope for real change in the unacceptable
social and political structures created in South African society. Indeed, it is
the considered view of the experts who have prepared the report that "the dramatic
changes in South Africa and its immediate subregion may have substantially
modified, if not altered, the context within which this and other earlier studies
were mede". This new development, in which the sustained struggle of the oppressed
majority together with effective military and trade embargoes have pleyed an
essential role, has significantly affected previous motivations of South Africa's
reliance on force and military might to preserve the gtatus @uo. The Governmeant of
South Africa har publicly declared its resolve to dismantle the apartheid system
with the final aim of achieving a totally new and jurt comstitutional dispeansation
that would assure equal rights and opportunities for all. For there reasoms, South
Africa may no longer wish to pursue vigorously its programmes Of nuclear-weapon
capability or ballistic missiles. Inetead, South Africa may wish to gear its
efforts towards the peaceful application of nuclear energy. | n this context, its
long-standing co-operation with Israel, particularly in the military field, may no
longer have the same significance and relevance as it had in the past.

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

A tangible proof of South Africa's determination te 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 its nuclear facilities
to international inspection. Recent statements concerning its intention to this
effect are most encouraging, but until they are implemented fully the concerns will

/.0.

: g B . — 1
Br-alicat 0l ondaBenl L ot b it B et e o WL TRy " AR T




Al45/571
Baglish
Page 6

not be completely put at rest. South Africa's accession to the Non-Proliferation
Treaty will not only strengthen confidence in the region, but would also remove one
of the main obotacleo for transforming the continent into a nuolear-weapon-free
s|0ne.

| wish t0 express my sincere eppreciation to the panel of experts who assisted
me in the preparation of the preseamt report and whose recommendations were
unanimous. | submit their report to the Gemeral Assembly for its consideration.
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LETTER OF TRANSMITTAL
10 September 1990
Sir,

The undersigned consultant experts, appointed by you to assist you in
investigating “recent reports that collaboration between Israel and South Africa
has resulted ir the development by South Afrioa of a nuclear-tipped missile", as
requested in paragraph 5 of resolution 447113 B of 15 December 1989, have the
honour to submit herewith a unanimously approved report.

In preparing this report, the consultaats, pursuant to paragraph 17 of the
same resolution, have also addressed the question of "the military assistance that
apartheid South Afrioa is receiving from Israel an¢ My other sources in advanced
missile technology as well as the supporting technical facilities".

The work was carried out from April to September 1990. During that time,
various coatacts and comsultations were carried out with the Chairman of the Group
of African States and representatives of the Organisation of Africam Unity (OAU)
and interested Africam delegations, both at Gemeva and Viemnaj officials of the
International Atomic Energy Agency (IAEA) amnd relevant member delegations of I1AEA,
includiag the representatives of thke three Depositary Govermments of the Treaty on
the Non-Proliferation of Nuclear Weapons; the Chairman of the Board of Governors of
IAEA; and representatives of interested member delegations of the Coanfereace On
Disarmament. In addition, a visit was carried out to the African region, during
which consultations were held with OAU officials at that Organisation's
headquarters Md with government representatives of the front-line amd other
interested States.

We wish to express our gratitude for the invaluable assistance that was
provided by the stagf of the Department for Disarmament Affairs throughout the
preparation of the report. We wish, in particular, to oonvey our appreciation to
Mr. Yasushi Akashi, Under-Secretary-General for Disarmament Affairs,

Mr. Prvoslav Davinio, Chief of the Monitoring, Analysis aad Studies Braanch, and t0
Mr. Ogunsola Ogumbanwo, Senior Political Affairs Offioer, who served as Secretary
of the Qroup.

Accept, Sir, the assurances of our highest consideration.

(8ignad) Shahram CHUBIN
(8ignad) Bhupendra JASANI

(8ignead) Aaron KARP

His Excellency

Mr. Javier Pérez de Cuéllar
Secretary-General of the United Nations
New York

/eoo
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|. INTRODUCTION

A. Mandate

1. On 15 December 1989, the Gemeral Assembly adopted resolution 447113 B in which
it, Anter alia, took note "with great concera of recent reports that collaboration
between Iserael and South Afrioa has resulted in the development by South Africa of
a nuoloar-tipped missile”. In this oonnrotion, the General Assembly requested the
Secretary-General to investigate those reports amd report to it at its forty-fifth
seeslon. The relevant paragraphs of the resolution read as follows:

“S. Calls ugon t h e Secretary-General,4th the assistance of a group ox
qualif ied experts, to investigate those reporcs, bearing in mind their
implications for the implementation of the policy of denuclearisation of
Afrioa and for the seourity of Africam States and, in particular, the
front-line and other neighbouring States;"

“17. Also requests the Becretary-General to report to the General
Assembly at its forty-fifth session on the military assistance that apactheid
South Africa is receiving from Israel and any other sources in advanced
missile technology as well as the supporting techanical 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
capabilities, Md drawing appropriate conclusions on that basis. Since the first
aspeot of this issue has been the subjeat of several reports of the
Secretary-General to the Gemeral Assembly, 1/ 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 questioms related to the South African missile
programme, particularly those pertaining to its long-range ballistic missile
capability. 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
uwpon Israeli technology or assistance7 Is South Africa capable of arming ballistic
missiles with nuclear weapons and other means of mass destruction?
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B. Sources of information

4. In view of the seecrecy surrounding the activities that are the subject of this
investigation, the intormatiom ON suoh matter8 is neither easy to obtain nor to
interpret unequivocally. For example, the relevant technologies tend to be of a
dual nature, as in the case with missiles that oould be easily adapted to launch
satellites. In addition, it is diffioult to obtain reliable information from
publia or open sources. The information that is available falls into tour
categories.

5. Flrat are offiaial South AfrioM disclosures, publia report8 and displays.
Officially released information tends to be thorough aad, on balance, reliable. 2/
Usually, however, detail8 about specific projects are made available only after
development Ib complete. The most important source of offioial data about South
African weapons are specifications for conventional weapon8 offered for sale on the
international arms market.

6. Second are foreign intelligenoe reports from satellite, electronic or
clandestine souroes. These are made available occasionally, as in the case of the
1977 Kalahari nuolear teat site, whiah was revealed by the Union of Soviet
Socialist Republics, or the 1979 South Atlantic £lash 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 investigations Or prosecutions tend to be the moot
thorough source on some specific projects. These are available only wnea an
individual or company has been investigated for illegally assisting a South African
military projeat. This was the case of a Canadian citisem aonvioted in the United
States in 1979 for his work on the Q-5 howitser. More recently there hae been a
comparable case involving the attempts of South Afyican agent8 to buy

surface-to-air missile plans stolea from the United Kingdom of Gresat Britain and
Northern Ireland.

8. Finally, press report8 are by far the most numerous sources. Investigative
journalism has repeatedly furnished the first evidence of South Africam military
projects, but press reports also need to be carefully scrutinised and confirmed
from other sources. In the absence of access to government intelligenoe
information, the present report necessarily had to rely on prose coverage. For
example, press report8 have been used a8 the leading source of information em South
Africa’s activities in long-range rockets. Nevertheless, limited confirmation of
reported data has been obtained from official S8outh African announcement8 and
foreign intelligence disclosures.

C. BScope of the report

9. In examining South Africa’8 nuclear and misseile programmes, the report
attempts to establish the facts about South Africa's capabilities Md, to the
extent possible, to determine its intentions. This necegsarily requires a focus on
the technical aspects of those programmes and on the ongoing investment in various
industries that might service them, However, an analysis of the technical

,.I.
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feasibility or capability cannot be divorced from, or seen in igclation from the
political context. Lately, this political cuntext hao become particularly relevant
in view of the dynamic changes now taking place at the international level, as well
as domestically within South Afriaa and regionally in southeta Africa.

10. The improvement in East/West relations hae reduced some Of the tensions in
several regional conflicts, including some ia southera Afriaa. The proepeat of
continued amd greater ao-operation betweea Eaet and West in resolviag regional
oonfliats is promiging. This and the possibility of oo-ordinating approaohse in
preventing future coanflicts will most certainly agfect the international climate of
the 1990s. The calculations of those States likely tOo find themselves the object
of international condemnation will be especially affected. Suoh States, including
South Africa, may face increasingly severe and effective international measures and
sanctions undertaken to foster desirasd changer. Givem the international
community's new resolve and increasingly offeative meams through which to implement
its policles, the offending States may find it in their interest6 to conform to
international opinion.

11. The political changes within South Africa itself, should they continue in this
present direction, might have far-cveaching implications for peace and security in
the region and beyond. The shifting pulitical environment of South Afriaa is thue
the Aistinguishing feature of the era and of necessity the present report has had
to consider its implication8 * «craditional security assessments and priorities of
States of the region. It is therefore very important to assess whether or not, and
if so, to what extent the dominant security rationales of the part several decades
have been transformed and overtaken.

12. To some extent the paae of military research and development and the political
and security considerations supposedly driving them forward may well find
themgelves already out of stag. The gap between these two may be narrowed as other
demands make themselves felt and other priorities assert themselves. This
disjunction between the changed political context, which alters the traditional
security rationale and makes desirabl.y and feasible region-wide co-operation on a
range of issues, and the momentum of research and development are issues to which
the report returns both implicitly and explicitly.

Hotes
1/ See, for instance, A/35/402 and Corr.l and A/39/470.

2/ The only major South African claim about its military-industrial
programmes Subsequently shown to be false was a statement in the 1973 Defence White
Piper that the French Daesault Mirage F-1 fighter plane was already in production
in South Af rica. In fact, only local assembly from knock-down kits was undertaken,
atarting a year later. Plane for co-production were dropped in 1977. See
8igne Landgren,

New York, Oxford University Press for SIPRI, 1989.

/oc.
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II. BOUTH AFRICA’S POLICIES AND REGIONAL SECURITY

A. Past sssessments

13. South Africa‘'s persistent policies of aparthedd, on the one hand, and
continuous threats to the security of neighbouring countries, on the other, have
been a source of serious concern of the United Nations over the years. In the
past, this concern also set the tone for the consideration of issues relating to
the political and strategic landscape of South Afrieca, in partioular, and the
African continent, in general. The internal changes that have occurred ia South
Africa since the beginning of 1990 and the extent to which they will continue are
bound to affect both the political atmosphere in the region and the security
perceptions of South Afrioa.

14. To appreciate the depth and significance of changer in southerm and South
Africa in recent montho as they affect the security environment, it is necessary to
compare them with the recent past. A study on South Africa‘'s plan and capability
in the nuclear field, 1/ which the Secretary-General submitted t0 the General
Aeeembiy in 1980, provides the most eloquent analysis of the situation baeed on
assumptions and a context that existed at the time.

1s. The study observed: 2/

«ss Any discussion of South Africa‘'s military and political posture . . . must
start from the special situation created by apartheid, not only in South
Africa itself but in the region as a whole. Traditional concepts of national
security interests, threat perceptions, and defence may apply only to a
limited extent in a situation where the military and defence policy of that
country is aimed chiefly at maintaining by any necessary means the domination

of the white minority. In fact. the grratest threat ta peace in the regiop
stems from a racigt rdégime's denial of oasic rights to the overwhelming

(emphagis added)

16. The study went on to note that South Africa’'s poliicy of seeking to gain the
co-operation of the more conservative black African States had given way to a
otrategy of **Fortress South Africa”. 3/ It recorded an increase in defence
spending, a build-up of conventional forces and noted that the objective of
training and acquisitions was to “carry out extensive military operatioas on Or
across its borders with conventional forces while at the same time suppr.yssing
internal uprising”. 47/

1.+ The study also noted that the military had become more influential in

decision-making and that there wac an “increasingly explicit and less ad hoc
outward extemsion of the South African strategic sone tO embrace events not simply
on that country’s owwn immediate borders but also in neighbouring countries". 5/

,000
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19. The otudy found that ouoh a unilateral definition of security interests and
attacks against neighbouring S8tates had been matched by the complete absence of
movement towards reform O power-gharing politically on the domestic front. In
addition, South Africa‘'s readiness t0 accept its international isolation coupled
with its temdency to look toward other "'garrison States’ similarly suffering from
varying degrees of international isolatiom”, further confirmed its strategy of
“Fortress South Africa". §/

19, Against this background, the study assessed the military and political
dimensions Of South Africa's nuclear weapons posture, taking as the fundamental

premise for that enalysis the faat that apartheid was the main determinant of South
Africa's security stand.

20. Among the possible incentives and elements of a rationale for South Africa to
embrace the nuclear-weapon option, the study cited: as a deterrent or intimidatory
ingstrument against neighbours; as an assertion of defiance and desperation
(presumably a last-resort device); and as a means of intimidating black South
Africans and lessening the risk of internal unrest while boosting the morale of the
beleaguered whites. The otudy also suggested that rather than deploy or openly

tee t nuclear weapons, South Africa might seek to follow and exploit a policy of
ambiguity of latent proliferation. 1/

B. Recent developments

21. The dramatic changeés within South Africa and its immediate subregion may have
substantially modified if not alterod the coatext within which this and other
earlier studies were made. Put differently: the incentives or rationales for
South Africa's development of a nuclear weapon and the development of a ballistic
missile capability for military purposes may have been dramatically reduced.

22, In 1988 one expert referred to nuolear weapons as South Africa’s **ace in the
hole". 8/ Yet that same instrument, from the vantage-point of a new decade,
appears much leas relevant. The same expert writing in 1988 considered the
possible military utility of nuclear weapons for South Africa. After noting
various possible uses of nuolear weapons by South Africa in general - (a) to deter
and punish regional adversaries; (b) to deal with internal revolt; and (c) to deal
with a combination of internal revolt and external invasion (possibly by a Power
foreign to the continent) - he considered as unlikely the use of tactical nuclear
weapons t0 break up demonstrations and/or as shots fired "across the bow" to warn
off external Powers. He concluded, however, that the retention of nuclear weapogns
as a "last resort" device " |
which he otherwige saw as @*largely irrelevant” in the near and medium term. 9/

’

23. This is not to eay that the apartheid régime of South Africa may not still *
wish to take advantage of the potential (or continuing) political value of
possessing a stroag nuclear-weapone option. The possible considerations include:
(a) as a bargaining chip to be used yig-A-vig Western States for diplomatic
leverage, for example, a8 a guid pro quo for access to technology ia exchange for
renunciation of the options (b) as an insurance policy against the possibility of a
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reversal in the process toward liberalisation and power-sharing; (c) as a
bargaining card in domestic negotiation6 within the new South Africa; and (4) au an
option against an uncertain future. Whether there would be any particular

incentive or motive for developing a long-range meams of delivery in South Africa’s
strategic situation is alco a matter for debate. The question, however, is whether
the maintenance Of this option is of high priority in the light of the political
price attaahed to it - regionally and internationally.

24. ‘The pertinent question for the present report is the degree to whieh South
Africa romaine the same régime and the extent to which it continues to define
security primarily by refereance to military power and to see its regional
environment as hostile and itself as embattled and alone.

2s. While apartheid hao not yet been totally dismantled, initial eteps toward
meaningful reform and power-sharing have been taken. There are reasonable signs
that this process may coatinue, however, unevenly. In parallel with this, the
seeds oOf regional reconciliation are being sown. On the reasoning of the 1980
study quoted above, these domestic transformations muet at some point affect the
security policy of South Afriaa, making it a more conventional 8tate with a more
“rational" cost-aalaulus and demeanor, amd with a different assessmeat c¢f ite
priorities.

26. As two experts on military policy have observed: *“judgements of irterest and
value (are) esseatially political rather than strategic ... (and) are afftected and
shaped by political processes both operating within the governmental structure and
impacting on it from the outside”. 10/

27. South Africa‘'s domestic changes will alter its regional policies and
perspectives with a consequent re-definition of its strategic priorities. It is
this changed regional context, in comjunection with a major transformation ia South

Africa's domestic politics and society, that significantly transforms the
assessment Of that State’s incentives for acquiring nuclear-capable missiles.

Notes

1/ Study on South Africa's plan and capability in the nuclear field (United
Nations publication, Sales No. E.81.1,10),

2/ Ibid., para. 54.

3/  1Ibid.., pars. 56.

4/ 1bid., pare, 57

5/ 1bid., paras. 55 and 59.
6/ Ihid., paras. 59-61.
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1/ 1bid., parse. 64-67,
8/ Robert Jaster, in Henry Biemen and William Flots (eds.), Arms and the

African: Military Influences on Africa’'s Iaternatiopnal Relatlomg, New Haven, Yale,
1985, p. 182,

2/  Robert Jaster, The Defence o f
undér Bresmurx®, o n : MacMillan, for the International Institute for Strategic
Studies, 1988, pp. 170 and 171.

107 Alexander L. George and Richard Smoke, Daterrence in American Foreign
Palicy: Theory and Practice, New York, Columbia University Press, 1974, p. 557.
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111. SOUTR AFRICA'S NUCLEAR CAPABILITY

A. Background

28. Wth 4ts long experience and technical sophistication, South Africa's nuclear
programme places the country among those om the tog of the list of nuclear
threghold States. South Africa is also one of a small number of threshold
countries Who are not party to the Treaty on the Non-Prolifrretioa of Nuoloar
Weapons (rsrolution 2737 (XXII), annex). Consequently, much Of its nuclear
research is not covered by the safeguards and inspections of the International
Atomio Energy Agency (IAEA), Owing in large part to the aparthaid policies of the
white minority Governmeat and repeated military interveations into noighbouring
States, South Africa's nuclear programme has been the cause of special
international attention and condemnation.

29. International concern regarding South Africam nuclear inteatioms turned into
outright alarm following two inmciZemts in the late 19708. In August 1977, Soviet
intelligence satellites revealed the existeace of what appeared to be an
underground nuclear-weapons-test site in the Kalahari Desert. Then on

22 September 1979 a United States reconnaissance satellite recorded flashes
indicative of a nuclear explosion in the South Atlantie, in the area of South

Af rica and Antarctica. The event has been described variously as a possible
auclear test by South Afrioa, by another country or as an unexplained "soo event"
such as a small meteor collision with a satellite. )/

30. Despite uncertainty, the two events helped galvanise the determination Of the
United Nations to take forthright actien. The study prepared by the
Secretary-General of the United Nations in 1980 concluded that: 2/

"it cannot be doubted that, had it decided to do so, South Africa by mid-1979
could have produced sufficient weapon-grade uranium for at least a few nuclear
weapons . ... There ig N0 reason to doubt the broadly accepted oonolusion that
South Africa is capable of comstructing a first generation fission weapon Of
moderately sophisticated design."

Two subsequent United Nations reports supported the conalurionr that South Africa
continued to receive foreign nuclear techmology and to expand its supplies Of
fissile materials, increasing its nuclear-weaponms potential. 3/

31, Rising international concera with South Africa’s aparthedd policies in
general, and 4ite nuclear programO in partiaular, led to continuously stronger
pressure. In 1977 South Africa lost ite rest on the IABA Board of Governors. In
1979 itse credentials were rejected by the IAEA General Conference and, since then,
South Africa has not participated in IABA deliberations. Also since 1979 the
United Nations Disarmament Commigsion has kept the questiom of South Africa‘s

nuclear capability on its agenda, assuring that the issue receives prominent
attention. 4/
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32, The African Group of States and the Western States have held somewnhat
different views conceraing mainly the questiom of absolute aertainty of South
Africa’s nualear-weapon capability and the degree to whigh it should be singled out
for greater condemnation than other NPT hold-outo. Nevertheleco, Western
Governments, too, have rerponded unilaterally to growing concera, by severing their
relationohipo with South Afriea in the auweclear field. The United Statec, after
having halted sales of nuclear fuel in 1975, terminated all nuclear commerce with
South Afrioa in 1980. After internal controvereier over implementation of this
policy, the United S8tates Congress passed a stromger nuclear embargo in 1986. In
the mid-19808 nuclear embargoes were also agreed by the Conunonwealth nations (with
the exception of the United Kingdom) and the European Community. In July 198§
France, previously South Afriea‘'s leading nuclear supplier, announced that it would
not approve new nuclear agreements. Thie left Ierael as South Africa’s most
important remaining source of nuclear technology and assistance. 5§/

33. Purthermore, since 1987 the IAEA General Conference has considered a
resolution to suspend South Africa‘'s memberehip in the organisation. Al though
largely a symbolic step, suspension would be significant since this is the last
major international orgeamnisation to which South Africa belongs. 8/

34. In view of the statemeat of 21 September 1987 by the South African Prime
Minister announcing that his government "hopes that it wfll soon be able to sign
the NPT and has decided to open discussions with others to this end", 1/ the IAEA
General Conferenoe agreed to defer consideration of suspeasion in order to give the
South African initiative a chance. Some obeervere interpreted the statement as a
possibly insincere manoeuvre to preserve South Africa’s IAEA membership, but the
announcement also aroused hope that South Africa would seoa abandon the secrecy and
ambiguity that have ourrounded its nuclear programme for some 20 years, ending the
doubts that fuelled suspicion of military inteations.

B, fouth Africa‘'s nuclear infrastructure

35. At the core of South African nuclear capabilities is a diversified and
technologically sophisticated nuclear establishment operated by the South African
Atomic Energy Corporation (AEC). AEC was established in 1949 to capitalize on
expertige acquired through nmuclear co-operation with the United Kingdom and the
United states in exchange for sales of natural uranium. 8/ The nuclear programme
accelerated in the mid-19608 ae AEC began to plan for a aomplete nuclear fuel
cycle, fully under national control and mostly free of international safeguards and
inspections. This goal was largely accomplished by the late 1980s.

36. B8outh Africa’s first research reactor, the 20 megawatt SAFARI-I, was purchased
from the United States and went into operation in 1966. This safeguarded reactor
ig fuelled with roughly 14 kg of 45 per cent highly enriched uranium (U-235)
annually. Since the United states stopped sales of enriched uranium to South
Africa in 1975, domestic enrichment has been developed. A second research reactor,
the domestically designed SAFARI-II, went into operation in 1967 but was
decommissioned in the mid-19706 after the United 8tates etopped furnishing nuclear
fuel. South Africa also has two 922-megawatt power generation reactor@, the
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French-supplied Koeberg-I and II, fuelled with 3.25 per cemt enriched uranium.
These fully cafeguarded reaatora went into operation in 1984 and 1985,
respectively, initially with Fremch fuel. South Africa is currently sbifting to
domestic sources for fuel.

37. At the Valindaba research part outside Pretoria AEC has eetabliehed two
uranium enrichment facilities. These use a jet nossle enrichment procoss,
apparently developed in the early 19708 with assistance from German sources. Both
use uranium hesxafloride gas maaufaatured at Valindaba. Neither ix under
international safeguards.

38. The first of these plants, the Valindaba Pilot-Scale earichment faci.ity,
produoeo 45 per cent enriched U-235 ostensibly to fuel the SAFARI-I reactor. Its
output, however, estimated at a maximum of approximately 80 kg annually since
1980-1981, is considerably in sxcess of the 14 kg required by SAFARI-I. The excess
output from the Valindaba Pilot-Saale facility lies at the centre of debates over
South Africa’s nuclear capability, since thie 45 per cent enriched matrrial can be
used directly to manufacture nualear weapons. On 1 February 1990, AEC ennounced
that it was closing this plant for economic reasons. The implications of ‘his
aloeing are discussed below.

39. AEC alco operator the Valindaba Commercial-Scale enrichment plaat. Although
this facility is much larger, capable Of generating up to 50,000 kg »f

3.25 per cent enriched uranium annually, it hao been of less concerm. The enriched
L-235 it produces, primarily for use in the Koeberg power generation reactors, is
not sufficiently pure for use in nuclear weapongs. Some analysts mair.tatia, however,
that the jet nomsle enrichment process 1is readily adaptable to achieviag higher
degrees of enrichment without exteasive modification of facilities. 9/ If so, it
is feasible that even after aloeing the Valindaba Pilot-Scale facility, South
Africa may retain the potential to produce more weapon-grade uranium

40. Unlike some nuclear threehold countries, South Africa doer not appear to be
emphasising reprocessing of spent nuclear fuel to retrieve plutonium. A hot-cell
laboratory hae been eetabliehed at the National Nualear Reeeaaroh Centre at
Pelindaba, also near Pretoria, to examine spemt reactor fuel. 1@/ This facility
operates under safeguards only when processing foreign-supplied fuel purchased
under safeguarded agreemeunts&. There is no evideance to indicate that this
laboratory is being upgraded into a full-scale reprocessing facility.

C. New developments

1 . Meetings between South Africa and the International
Atomic Energy Agency

41. After South Africa’s statemeat in September 1967 that it hoped to siga the
NPT, diplomatic efforts centred on talks between South African officials and the
representatives of the three depository Government6 - the Soviet Union, the United
Kingdom and the United Btatee. The £irst round of discussions held at IAEA
headquarters at V'emna in August 1988 mostly exposed aifferences between the two
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sides. The South Africam delegation, led by the Foreign Minister and the Minister
of Mineral and Energy Affairs, seemed to be mostly interested in clarifying the
costs and benefits Of adherence, especially the responsibilities under the IAEA
safeguards agreement. 11/

42. There priorities refloat South Africa‘'s long-held anxieties about the NPT.
South Africa's main misgivings about the Treaty, us publicly stated, have strassed
not military or security factors but commercial aspects. At the General Assembly
on 20 May 1958, South Africa explained its fears that IAEA safeguards would be
extended to oover uranium mines aad ore-proaeooing millo, exposing South African
industrial techniques to commercial esplonage. In 1970 the Prime Minister told
Parliament that his Government wax willing t¢ accept safeguards if they did not
allow commercial espionage or hinder South African ecivilian nualear research. 12/
The discussions in 1988 showed that these considerations had not evaporated.

43. At the next round of talks, in December 1969 at Vieana, South African
priorities concentrated on the practical steps entailed in joining the NPT. Both
sides expressed satisfaction with the discussions. 13/ Although participants noted
that the South Africeam delegation seemed divided between NPT advocates and critics,
the mood remained optimistic. 14/ It wax also noted, however, that domeatic South
African disputes over the NPT might have to be resolved first, which sould further
delay the process. 15/

44. Nevertheless, in September 1990, at the thirty-fourth regular session of the
General Conference of IAEA, a written statement by South Africa's Minister for
Foreign Affairs war circulated 1/ that reaffirmed South Africa's iatentions
regarding the NPT and the scceptance of IAEA safeguards on its nuclear facilities.
The statement referred to the Government of South Africa‘'s intention "to accede tO
the Treaty in the context of am equal commitment by the other States in the
southern Af rican region** and to commence talks with IABA in the near future "on
concluding a comprehensive safeguards agreement on the country's nuclear
facilities”. At the closing session Of the Gemeral Conference, the IAEA
Director-General stated that the Agency's secretariat wax ready to start
negotiations with South Africa without delay.

2. Cloging of the Valindaba Pilot-Scale earichment facllity
and its implications for South Africa's nuclear-weapons
potential

45. Another important sign of possible progress towards South African acceptance
of the NPT is the closing of the Valindaba Pilot-8cale enrichment plant on

1 February 1990. This wae South Africa’s only facility known to be capable of
generating fissile material suitable for nuclear @ xploeivex. However, its closure
does nt eliminate concerms regarding 8S8outa African nuclear-weapono capability

al together, since significant quantitiee Of weapon-grade uranium may have beea
stockpiled. There is also the distant poeeibility that the Vvalindaba
Commercial-Scale facility, which is unsafeguarded, could be modified Or otherwige
employed to produce weapon-grade uranium. The possible re-opening Of the
Pilot-Saale plamt should not be excluded either.
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46. Now that it 4s reasonably certain that South Africa's supply of highly
enriched wranium has stopped growing, it is possivle to assess its nuclear-weapons
ceapability with greater aoauraay than before. 8Simnce 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 as was previously thought. This new,
reduced estimate reflects more accurate information about the Valindaba plant
operationa, recognises the use of some fissila material for reaator fuelling and
provides better information about the peesiile nuclear-weapons desigmna. Moreover,
gso long as the Valindaba Pilot-8cele plant remains closed and no alternative aourae
of highly enriched uranium is developed, South Africa ' a nuclear-weapons potential
will decrease over time.

47. Previous United Nations estimates Oof South Afriea's stockpile of fiasila
material aseumed that Valindaba had been produecing 50 kg of highly ® nriohed U-235
annually since 7.977, and that 15 to 25 kg was sufficient for a critical maaa. 11/
Carried through to January 1990, this would lead to the comclusiom that South
Africa has enough tissile material to manvfacture 26 to 43 nualear weapons, This
poasibly exaggerates South Africam oapabilitiea by overestimating production of
enriched uranium aand by underestimating both consumption of fuel by the SAFARI-I
reactor aad the quantity needed for a eritical mass in a weapon.

48. The Valindaba Pilot-Scale plant is generally understood to have started
enrichment operations in 1977, apparently for experimental test runs and
calibration. Although it was commissioned the following year, it did not achieve
maximum operating levels immediately. As late as 1950 Valindaba was unable to
provide the SAFARI-I reactor with a full loed of 14 kg of 45 per ceant eariched
U-235. The reactor often ran at a power level as low as 5 megawatts instead of its
deaigned 20 megawatts, apparently te conserve the last Of its fuel supplied by the
United States. 18/ Accumulation of surplus eanriched uranium probably began soon
thereafter. If Valindaba reached a peak ammual output of about 50 kg 46 per cent
enriched uranium, a surplus of as much 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 levels probably cannot be sustained ccntinuously, in which case
the surplus stockpile would accumulate more slowly. 19/

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

50. The number of nuclear weapons that can be fabricated from a quantity of
uranium depends upon its level of enrichment. A eoritical 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 about 55 kg, plus & 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. 2o/ Although
the sire of this critical mass could be reduced by enrichment to higher levels of
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purity, the number of critical masses that oould be produced would remain the
same. 21/ It shovld be noted that generally U-235 is not a preferred fissile
material for fission weapons.

81. With a maximum stockpile of 324 kg of 45 per ceat eariched U-235 and access to
beryllium metal, a total of approximately five or siz nuclear weapons oould be
assembled. \While undoubtedly quite alarming, thie is fewer than the 26 to 43
suggested previously. This total will decrease over time as the stockpile is drawn
down to fuel the SAFARI-I reactor. Itr annual requirement of 14 kg amounts (o
roughly one quarter of a critical mass per year. Thus South Africa’s nuclear
potential will diminish until SAFARI-1 is decommissioned or alternative supplies Of
fuel are found.

52. The relatively large amount of 45 per ceat enriched U-235 required to create a
nuclear weapon also suggests that South Afrioa, despite its intentions, may not
have been in a position technically to acquire a nuclear-weapons capability as
early as im 1980 or before, as had originally been assumed. It also suggests that
fissile material from Valindaba could not have been involved in the 1977 Kalahari
text site and 1979 South Atlantic flarh incidents. If these were South African
nuclear-text efforts, the fissile materials almost certainly came from another,
still unknown source.

53. While the Pilot-Scale plant wac closed on 1 February 1990, the Valindaba
Commercial-Scale uranium earichmeat plant has achieved full operation. It was
announced in April 1990 that the plant had provided fuel for one of the Koeberg
power-generation reactors. 22/ The 3.25 per cent-low-enriched uranium cannot be
used directly for nuclear weapons. There is grounds for concern, however, that the
same facility could be modified through the addition of more enrichment stages or
that it could be equipped for recycling low-eariched uranium to produce
weapon-grade material. These concerns are related to the fact that the facility is
not safeguarded,

54. South African uranium production peaked in 1980-1981 when it accounted for
14 per cent of the world total. Since thea there has been a marked deeline in the
country's uranium mining industry. Sanctions on trade with the white minority
Govermment and the general dcsline of the global nuclear power industry have
greatly reduced demand. Im 1989 Bouth Africa supplied only 8 per cent of total
world uranium supplies. The market situation is reflected in the closure in 1989
of 4 out of 11 remaining uranium mines operating in South Africa. 23/ Moreover,
following the Namibian independence in November 1989, South Africa lost control of
the highly profitable Roessing mine, which it developed in the mid-1970s8, producing
earnings of over U8 350 million annually by the mid-19808. 24/ The lost income
will make it harder for South Africa to finance its nuclear programme.

85, Although the United Nations embargo and international sanctions have virtually
eliminated South Africa‘'s ability to acquire major nuclear technologies, smaller
items 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 procedures, given information on detonators and explosives with possible
nuclear applications to citizens Of several nuclear threehold States, including
South Africa. 25/
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D. Agcession to the Treaty on.the Non-Proliferation.of Nuclear
Weapons and ite impact op South African nuclear capabilities

56. Of the several threshold nuclear States outride the NPT, South Africa has
emerged as the one most likely to accede to the Treaty. Meetings at IAEA at Vienna
and pertfculerly the closing of the Valindaba Pilot-Scale enrichment facility have
fostered expectations that South Africa may do this soon. The momentum towards NPT
accession also reflects the faet that South Africa har been uniguely subjected tO
United Nations aotion. Unlike any other State, it hao been viorourly condemned,
isolated from the international community and subject to rigorous trade sanctions
and arms embargoes, all with the express goal of bringing an end to ppartheid,
regional intervention and the pursuit of nuclear-weapon capabilities.

57. The balanoe of incentives that previously made nuclear oapability an alluring
option to some has changed dramatically since late 1988. Motives have always been
the weakest aspect of a possible South African nuclear-weapoan programme. Lacking
nearby adversaries capable of launching major conventional ettackr on their
territory, South African nuclear weapon advocates have had to justify the
nuclear-weapon option on a supposed need to deter global adversaries, especially
the Soviet Union. Such ergumente have never been convincing, however. Now that
the "communis t ideology”, which officials in South Africa used to cite as a throat
to the country’s survival, is no longer a major issue in East/West relations,
nuclear-weapon advocates are hard pressed to justify maintenance of nuclear
options. 26/

58. As the possiLle motives for nuclear options diminish, the costs Of maintaining
that option have risen, Internatiomel trade sanctions and changing market
conditions have undermined the policy of financing nuclear development through
uranium exports. The nuclear programme increasingly muet compete with other
priorities in the national budget. On the other band, this could change if South
Africa acceded to the NPT and the concomitant safeguards agreemeant. South African
uranium exports could be expected to rise under international rafeguardr. 21/
Acceptance of full-ecope eafeguarde would also ease expansion of South Africa's
civilian nuclear power generation reactorr by easing access to foreign technology,
under article IV of the NPT. South Africa would also have greater access to
international measures and programme to improve reactor refety.

59. Accession t0o the NPT by South Africa would also remove the single main
obstacle to the effective establishment of an African nuclear-weapon-free sone,
since no other African State har a comparable nuclear programme. It is widely
anticipated that South African accession to the NPT would create a favourable
condition for other regional hold-outs to sign as well. Their raaks include
Algeria, Angola, Djibouti, Mauritania, Mosambique, Niger, the United Republic of
Tanzania, 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 themselves, climinate fears of South Africa's nuclear
capability. The possibility will remain that unsafeguarded weapon-grade uranium
has been stockpiled secretly. South African leaders could also opt to withdraw

/...




. O S A A A s

A/45/571
English
Page 22

from the Treaty (under art. X) and immediately apply their large nuclear
infrartruoture to weapons tabricatioa. 28/

61. Long-term assurances Of peaceful iateatioms can only be provided through
domestic political transformation. Regional leaders have long maintained that it
is apartheid rule and the grave insecurity it generates for South Africa that most
gseverely aggravate regional instability. While the acceptance of the NPT will
significantly reduce regional temsioms, it is continued political change within
South Africa that will end fears of its nuclear capability most completely.
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IV, SOUTH AFRICA'S LONG-RANGE MISSILE PRO' RAMME

A. General observations

62. In recent years there has been an acceleration of the diffusion of modern
technology associated with warfare to various regions of the world. This is
especially the case with respect to nuolear and ballistic missile technology.
Depending on the source used, typical estimates will indicate 15 or more States
acquiring ballistic missile capability by the end of the decade, while 14 others
already have chemical weapons and 9 have a nuolear weapon capability. 1/ This
trend has global implications and is not unique to any particular region.

63. Ballistic missiles are seen primarily as nuolear weapon delivery vehicles.
generally speaking ballistic missiles ad such are not aoourate enough to justify
their cost carrying conventional warheads. There is thus a strong and oot
erroneous presumption that their acquisition by States that are known also to be
acquiring a nuolear weapon capability (and/or other mass deatruotion weapons) is
for the eventual linking of the two.

64. The impact of ballistic missiles on deterrence or existing balances is
dependent most of all on the context and on the military doctrine of the
possessor. Launchers if married to warheads of mass destruction (chemical warfare
or nuclear) could be intended by the aecquiring State au strategic weapons and for
deterrence. Such States may consider these weapons as a legitimate counter to an
adversary’s nuclear weapons and bee threats to use them in self-defence as
permissible. Certainly this will pose problems as to clarifying the precise
intended function of the new weapoms, 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 mass destruction, the
repugnant nature of the apartheid system has prompted a strong concern about the
effects the acquisition and development of such technology would have for the
security Of southern Afriea and em the prospects for the establishment of a
nuclear-weapon-free some in that region.

B. RBackground

66. South Africa has been developing rockets and missiles since the mid-1960s.
Most of these efforts have concentrated on several short-range, tactical missiles
for battlefield use. 2/ However, only two of the missile projects developed by the
Armaments Corporation of South Africa (ARMSBCOR), have entered production and serve
in the South Africam Defeace Forces (SADF): the 22-km-range Valkiri
surface-to-rurface artillery rooket, and the V3 Kukri air-to-air missile with a
range of 4-10 km. Both systems were introduced in the early 1980s. Since then,
Kentron, the ARMBCOR subsidiary specializing in missile development and production,
reportedly has made its anti-tank, surface-to-air missiles and amti-ship missile
programmes a priority. The anti-ship missile project is the 1argest and moat
sophisticated Of the three. It would provide experience with an intermediate
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technology towards developmeat of l|ong-range miesiles. However, the available
supporting evidemce of suah work is still {nconclusive.

67. Through its civilian rooket research and military developments, South Africa
has built up a thorough infrastructure for the design and production of small,
taotioal missiles. It has also aooumulated many of the skills and resources needed
to undertake a long-range missile programme, although it lacks aruoial scientific
and industrial experience essential to domestic development and manufacture of
long-range missiles. At present suoh an undertaking would be possible only with
substantial foreign techaical assistance. (South Afrieca's previous
military-industrial and missile produotion experience is examined at greater length
in appendix 1.)

C. Long-range missile manufacturing potential

68. Despite the weaknesses of the rooket and missile industry, reports of ARMSCOR
and the S8ADF efforts to acquire long-range missiles have oiroulated for over a
decade, culminating in South Africa's announcement that it had test-fired a
"booster rocket" on Y July 1989. Most press reports and aoademio assessments of
South African iaterest in long-range missiles emphasise the possibility of
technical colluboration with Israel and/or Taiwan, Province of China,. The
possibility of an indigenous project led by ARMBCOR oannot be eroluded, however,
until thorough official disolosure about the South Africam long-range rocket
programme is made.

1. ZIechnical capabilities

69, Some of the earliest reports of B8South African interest in long-range missiles
focused not on ballistie missiles but rather on oruise missiles. In 1971 the South
African Aeronautics Research Unit announced that it was developing a vslveless
pulse-jet engine. 3/ Pulse jets, used to power the German V-| "Buzs Bomb" of the
Second World War, are low-oost engines, espeoially simple to manufacture. They are
poorly suited to powering manned aircraft owing to their lack of flexible control
and very short service lives (only a few hours). These swme characteristics make
them more suitable for unmanned cruise missiles, which fly predetermined flight
paths and are only used once.

70. Nothing more has been reported regarding the South African pulse-jet engine,
but reports of ecruise missile projects persist. South African participation in
cruise missile projeots vith Israel and Taiwan was the subject of unsubstantiated
reports in the early 1980s. 4/ These reports seem to refer to procurement of
anti-ship missiles in South Africa and Taiwan, Provimce of China, virtually
identical in appearance to lIsrael’s Gabriel-II. One report referred to a cruise
missile with a range of 3,000 bn, although none of these countries tested a weapon
in that class during the decade. &/ As recently as 1986, the Chairman of ARMSCOR
stated that South Africa was developing an advanced gas-turbine engine, which he
called a tremendous technological breakthrough that could be used to propel
long-range cruise migsiles. §/
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71, The only other Adirect evidence of long-range miseile development was the
establishment of a new missile test range, |n March 1983 the Guverameat aannounced
that the Saint Luela test range would be eclosed, ostensibly because its proximity
to Mosambigque made secure testing of long-tango weapons difficult. The Cabinet
subsequently approved oonstruotion of a new tort site at Overberg, east of Cage
Town. Situated over the De BRoop Nature Reserve, the new range aroused publio
controversy and debate, leading to the appointment of the Hey Committee, whioh
oonoluded that the site was vital to the country’s iaterests. Coastruction and
instrumentalisation for the new range was estimated to oost R 238 million, with
completion scheduled for 1990. 7/ ARMSCOR also establighed a new subsidiary
adjacent to the test range near the town of Houwhoek, employing a staff of 400
(75 per cent engineers and scientists) to eupport missile tests. 8/ The

8 July 1989 rocket lauuah used the Overberg rite.

72. Attention also has been drawn to a new alrflield and facilities - Marion
Island - in the Antaretie oonstruoted in the mid-1980s at a cost of

$Us8 S.8 million. Located 1,900 km south of Cape Town, the Marion Island base was
justified by the South Africam Department of Environmental Affairs as a eivilian
installation for meteorology, fisheries management and emergency landings., Some
soholars have argued that the site is suitable for testing missiles, including
nuclear missiles, although there has been no e&dditional evidence to support this
claim, 9/

2. Iachnical hurdles

73. While the intentions and test facilitlies for a long-range miseile project mey
® siot in South Africa, domestic development and produotion of a missile requires a
large speotrum of technulogies and human skills. Few of these are known to be
present. South Africae has little i f any experience Wit h technologies suoh as
high-thrust eangines and propellant tabrication, inertial guidance platforms for
ballistic flight, an well as re-entry vehicles capable of withstanding wvery high
temperatures.

74, Overcoming these techaical hurdles will most likely require considerable

time. The suooersful development of an intermediate-range ballistiec missile (IRBM)
or space-launch vehicle (8LV) is usually a lengthy process. Major missile and
rocket programmes typically take 10 tOo 15 years to enter produotion. The
development of sophisticated weapons requires a knowledge gained from girst working
on smaller, less sophisticated weapons. Countries receiving large-scale technical
aggsistance oan, however, accelerate or bypass some stages.

3. Fioancial hurdles

75. Financlal considerations are also important. Althougb long-range rocket and
missile technology developed during the 1940s and 19508 remains entirely adequate
for most oountries developing their own systems today, the 0oet of such techmology
is not low. Full-scale development of a ballistic missile curreatly 00Sts about
the seme as development of a fighter aircraft. For the Padre, a modern short-range
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missile, Prance is investing some FF 14 billion (8U8 2.3 billion). 19/ South
Africa would have to plam for similar investments to oomglete a long-range missile
programme Of its own.

D. IThe role of Isxaal

76, Military co-operation between South Afrieca and Israel can be traoed beak to
the 1950s. Originally confined to small arms, seoond-hand weapons and militacy
assistanoe, lIsraeli arms transfers (grew significantly in the late 19700 as othea
suppliers - especially those in Western Europe - began to heed the 1963 and 1977
United Nations embargoes. As part of a large bilateral trade relationship, Israel
furnished South Africa with small naval vessels, air-to-air and anti-ship missiles
and technical assistance. ll/ The latter has become increasingly important since
the early 19800. As ARMSBCOR's industrial capability matured, South Africa
increasingly sought not f£inished armaments, but components and technical ussistance
to facilitate its own domestic military research end development.

77. ‘The 1980 United Nations study on 8outh Africam nuolear aapability observed
that “South Africa's leaders now appear to be turning in part to ties with other
so-called ‘garrison Btates' similarly suffering from varying degrees of
international isolation” . The study notes that this relationship appeared to
extend into the nuolear realm, and that South Africa "could oovertly stockpile
weapons and rely, mueh as Israel is thought . . . to have done, on unconfirmed . . .
rumours that it had those weapons in order to further its purposes". It also
argued that South Afrieca might exacerbate the horisontal proliferation of nuclear
weapons by oo-operating with other States with similar smbitions. 12/

78. Evidence for Israeli-South African co-operation on long-range missiles would
be consistent with this general pattern. The evidence, however, still remains
largely eirocumstantial. Reports of South Africam ao-operation with Israel in the
development of missile teohnology oome from media souroes, often based on
unatt.ibuted disolosures from “government officials”.

79. After 1985, as evidence emerged that Israel was developing an improved
ballistic missile generally known as the Jericho-II, analysts fooused on the
possibility that this teahnology oould be supplied to South Africa. One scholar
argued that “reports that Israel has deployed 20 Jericho-1l1 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 unconfirmed reports that Israel has provided South Africa with the
Jericho ballistic missile, but there i1s no verifiable evidence to substantiate this
claim. More likely, Israel may be providing South Africa with assistance in
developing sophisticated missile components suoh as guidance systems”. 13/

80. In January 1989, the United States received what was described as a reliable
intelligence report that Israel was aiding South Africa's IRBM programme. The

United States, through its Ambassador to Israel, reportedly delivered a series of
official protests. These were, however, rejected by the government of Israel. 14/
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81. In June 1989, United States intelligence souruves picked up evidence of an
imminent toot at Overberg. BSatellite photographs reportedly showed a test site
identical to an Israeli sits used tO launch the Shavit space launch vehicle, a
modified version of the Jericho-11. A8 Unable to conceal the test, 8outh African
authorities announced the successful lauach on 8 July, describing it ambiguously as
a @@booster rocket” . The description probably refers to the desiga of the Shavit as
a space launch vehicle, although in this case it was fired in a ballistiec arc,
falling into the sea near the Prince Edward lIslands some 1,450 km tO0 the south.
Some reports claimed that the missile war a smaller, modified version of the
Jericho-11 ballietic migsile. Later descriptions riro referred to the rocket as
the Irah-3 or the Araniston. 1§/

82. Little data has been reloaned about the Israesli rockets. The ballistic
missile generally known as the Jericho-IXI (its Israell designation is unknown) has
been referred to since 1985. It has been described as a two-stage, solid-fuel
rocket with ea inertial guidance system. With a maximum payload of 1,000-~1, 600 kg,
it almoet certainly can earry a nuolrar weapon; moot studies and reports assume
that the Jericho-11 48 intended for this role. Although initial press reports
suggested it was deployed in the early-1980s, long-range tests appear to have
etarted in 1966. 1a the longest test flight ¢ o far, the Jericho-II travelled

1,300 km on 14 September 1989. The Jericho-II is widely reported to have a maximum
range of 1,450 km. 12/

83. The Shavit space launcher, a three-stage development of the Jerioho-l1l1, irst
flew on 19 September 1988, launching the Ofeq-1 satellite into orbit. The 156 kg
satellite was launched into a retrograde orbit (against the spin of the Earth and
requiring a more powerful rocket than for a normal launch with the planet’s spin)
at an altitude of 248 to 1,147 km. The Shavit has been analysed at the Lawrence
Livermore National Laboratory in California. Using the kmown orbital parameters of
the satellite released during the Shavit's first launch and orthodox assumptions
about the rocket's characteristics, it was aonaluded that the Israeli 8LV could be
reconfigured as a ballistic missile capable of delivering a 800 kg warhead to a
range of 7,500 km, which would make it an ICBM. 18/ Whether the migsile launched
by South Africa waes of comparable gise is not known.

84. In October 1989, world attention was oamce again drawn tO South Africa's
ballistic missile programme. The media reported what appeared to be a confirmation
by the United States Govermment that Israel had furanished the Shavit rocket to
South Africa. 19/ The Washington Pogt., for egample, reported that the deal
involved a swap - the rocket for uranium. United States officials subsequently
pointed out that the evidence wao not incontrovertible. One official cautioned
that "we don’'t have any evidence that it 1e a plain uranium-for-mieeileo deal.
Think of the relationship as a whole eerier of deals". 20/

85. The official South African responge t0 the allegations was limited to a
statement by the Minister for Foreign Affesirs that "The Minister bears no knowledge
¢f such co-operation*’, while a Department Of Defence spokesman denied the reports,
raying that the aim of South Africen arms research was to advance its own
technology. 1Israeli officials responded in much stronger texms. The Defence
Minister gaid that "Thie report is totally untrue; it is a completely unfounded

story. In simple words, it is simply almost a lie - not almost, but a lie". 21/
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06. In this connection, Ieraeli offioials also recalled the declaration Of the
Israeli Cabinet of 15 March 1987 that Israel weculd NOt conclude any new military
agreements with the waite South African Govermment. The declaration was understood
at the time to exclude previously concluded sxrangements. The United States
Assistant Becretary Of State for African Affeirs stated that the long-range rocket
arrangement appeared to date from before the 1987 deolaration: "I am assuming that
any ao-operation on an intermediate-range ballietia missile comes under existing
contracts". 22/ Perhaps the most important consequence of the United States-Israel
controvergy har been the uawillingness of the former to licemse a proposed transfer
of a Cray-2 supercomputer - suitable for desigming nuclear weapons or ballistic
miseiles - to Israeli's Technion University. The aontroverey failed, however, to
clarify exactly what South Africa may have received from Israel. 23/

57. The rocket launched on 5 July 1959 almost certainly was baosd on foreign
technology. However, little is known about the weapon. While Iarael has the
know-how to have helped to develop such a rocket, the weapon's desigm is not

known. Several other countries also possess, and are known to have exported, such
technology. The extent tO which the rocket's oomponentc were of domestic origin is
alro unknown as is South Africa's level of participation in the rocket's
production. The weapon may have represented little more than a modified roaket
already in South Africa‘'s inventory. No information exists on whether or not South
Africa possesses further examples. Finally, assuming that the rocket was Of
foreign aesign and not a modification of an existing weapon, it is not known if
South Africa hae entered into a licemsing or ao-produation agreement with the
weapon‘'s manufacturer to produce the weapon in its entirety or any number of
aritioal aomponents.

88. Assuming South Africa received only a single rocket with technical data and
plane, ARMSCOR hag an important model to guide its own missile research and
development work, earing the problems of full-scale development significantly.
With a clear model of a complete migsile in hand, development could@ be shortened by
several years. Development of domeetiaally manufactured long-range missiles still
could be expected to laot about 10 years, but many intermediate steps and false
paths could be avoided. With detailed produation licences, manufacturing
assistance and imports of major components, the process probably could be reduced
to five years Or 1less, depending upon the degree of national commitmoat.

B . Matives and incentives for loug-range missile acquisition

59. South African willingness to accept the costs and challenges of building up
its long-range missile Oor rocket capabilities will depend upon the goals motivating
the programme. These factors fall into three general categories: military
requirements, commercial and diplomatic incentives, and space launch. Behind all
of these factors otand the need for symbols Of power and the prestige of advanced
technology, intangible motives whose importance should never be underestimated.

90. The role of specific motives can change over time. The importance of military

requirements for long-range balligtic misgiles, for example, might diminish and
yield to a greater emphasis on civilian space launch capability, or commercial
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incentives oould justify aoaumulation of technical expertise later applied to
meeting military needa. The situation is clouded since some evidence can be found
for all three general categories of motives simultaneously. Yet there motives are
of overwhelming importance to the future of the South African programme. Some
arise from particular concerms Of the white minority Goverameant in the mid-1980s
and may diminigh as progress is made toward majority rule. Others reflect
priorities found among counttier in all regions of the world and may lead future
South African majority-rule Goveraments to keep elements Of the long-range rocket
programme initiated by the predecessors.

1. Military requirements

91. Civilian and military leaders of the white minority Goveranment perceived the
ability of the South Africam Air Force (SBAAF) to attack targets far from South
African borders as an important element of its military power. But the Air Force
fleet of fighter airaraft is shrinking as a result of its inability to purchase
additional airaraft abroad or manufacture them at home. While accident rates in
normal peace-time training have been reduced through rigorous training, they cannot
be eliminated. 24/ Military intervention in neighbouring States dramatically
increases losses. Moreover, as other countries in the region streagthea their air
defences, the ability of SAAF to aonduat long-range operatioms oucaeoofully
decliner further.

92. The declining relative streagth Of SAAF beceame increasingly evident during
fighting in Angola in 1987-1988, in which S8ADF relied extemsively on their air arm
to support forces on the ground. After suffering from SAAF air superiority in the
early 19808, Angola built up its air defence system to include some 140 modern
Boviet tactical aircraft (MiG-21, MM-23 and Bu-22). This force outnumbers the
SAAF inventory of about 80 advanced fighters obtained from Wostern e oOuraea
(Buccanver, Mirage-III and Mirage F-I). Angola integrate4 its fighters into am air
defence system including dosens of ground radare, 5 battalion8 of surface-to-air
migeiles with over 140 launch unite, over 300 anti-airaraft guns, many of than
radar-controlled. 28/

93. Angola's integrated air defense system greatly reduced SAAF freedom of action
in 1987-1988 compared to earlier South African interventions. Angola claimed the
destruction of 40 S8AAF aircraft during the 1987-1988 fighting. In a typical
incident, on 22 February 1988, Angola claimed to have shot down two South African
Mirage tighters in fighting near Cuito Cuanavale. 8outh African Defence Forces
headquarters admitted losing one of the irreplaceable fighters. 26/ Other Mirage
fighters were loot as well, Blower, more vulnerable aircraft such as SBAAF's large
inventory of Impala fighter/trainers had to be withdrawn from the fighting
altogether after suffering unacceptable losses.

94. As the regional dominance Of SAAF declines, South African officials have begun
to emphasise the need for missiles to maintain the country's military options. |n
1985 the Chairman of ARMBCOR suggested that the country would need ballistic
missiles with a range of 200 to 300 km to compensate for the approaching shortfall
of SBAAF strike aircraft. A year later he said that after the Cheetah upgrade
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pro jeat for Mirage f ighters, ARMSCOR's next major project would be miemilem able to
hit targets in neighbouring countries. In 1988 the chief executive of ARMSCOR told
an interviewer that *what we need is medium-range rockets and long-distance
artillery”. 21/ His comments made no reference to weapons Of mass destruction,
apparently advocating coanvemtionally armed mimmilem while leaving other options
open.

95, Long-range missiles offer additional advantages over manned airoraft. By
landing 1,450 km from its launch point, the rocket tested on 5 July 1989
demonstrated greater reach than any SAAF manned aircraft except for its five
remaining Hawker 8iddeley Buccaneer bombers, which can reach targets 1,550 km
away. 287/ The Buccaneers are approaching the end of their service lives, however.
Once that happens, the SBAAF inventory of attack airoraft will consist of only
Mirage fighters with maximum combat radium of 900 km on attack missions and opening
a place in its force mtruature for missiles with long range.

2. Commexcial and diplomatic incentives

96. In addition to producing ballistic miemilem for their own use, several
countries have transferred missiles abroad, either to support military or
diplomatic goals, or to earn foreign exchange. South Africa increasingly seeks
erport markets for ABRMSCOR. Its long-range rocket progrmnune may not be immune from
this pressure. EXxports could help to subsidize South Africa’s investment or could
bm a separate goal of the programme.

97, The South African long-range rocket programme also may support similar
diplomatic purposes by promoting bilateral relations with friendly Goveraments.
South African co-operation with Israel and Taiwan, Province of China, is generally
ammumed, especially with regard to conventional weapons and nuclear

technology. 29/ South Africa can also offer Israel a reliable partnership, greater
funding and resources for the programme, amd gnographiaal advantages. The latter
could have special appeal to Israel, which lacks unrestricted teat areas and must
teat-fire its long-range mimmilem and rockets in an inefficient north-westerly
trajectory across the Mediterranean to minimige provocations to neighbouring
States. Use of South Africa’s Overberg teat range could provide Israel with a
significantly less restrictive teat environment.

3. Space-launch capability

98. The same type of rocket used to deliver warheads over great distances can be
used to launch research payloads and matellitem into apace. A space-launch vehicle
(8LV) is, if anything, teohnioally simpler than an intercontinental or
intermediate-range bal”istic missile. The 8LV does not require a highly accurate
internal guidance package mince it can funmctioa with simpler gyros, accelerometers
and commands from tae ground. In most o0ases an SLV does not require a
sophisticated re-entry wvehicie either. Finally, an SLV need not be am reliable as
a ballistic missile since it can be launched on its own schedule under constant
supervigion. Any country capable of building a long-range ballistic miemile is
also capable of launching a space satellite. 30/
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99. South African offioiale made no attempt tO jumtify the & July 1989 tort flight
as part of a space-launch programme. Yet there is discussion within South Afrioa
of upgrading the national space research programme to include launch activities.
The "booster rocket" technology currently in possession could provide the bamim for
an effective SLV.

100. South Afrioan participation in space research dater to the late 19506. The
tracking station at Hartebeeshoek, built with ® quigmnent and assistance from France,
ham supported satellites and space exploration by Framece and the United States.
The country also utilises the eatellit8 facilities of Intelmat, in whieh South
Afrioa owns stock. This aotivity ham produced a cadre of skilled personnel and an
incipient "apace lobby",

101. In March 1958, the Minister for Baonomio Affairm and Technology announced that
the Council for Scientific and Indumtrial Research (CSIR) had been commissioned 1O
undertake a feasibility study for a "totally South Africam" apace programme. 31/
Also partraipating were the Department of Trade aad Industry, the Department of
Poets and Telecommunications, the Indumtrial Development Corporation, the South
Afrioan Rroadoamting Corporation, the Weather Bureau and the country's academia
apace reseat oh community.

102. When the study findingé were mad8 publiec in September 1989, CSIR concluded
that South African industry is oapmble [ ® upporting an advanced apace programme oOf
its own, but that 4t war to0 ®  xpenmivo to develop an indigenous launch ® ymtan at
present, especially after considering the glut of excess @  st8llite-launching
oapmbility world wide. Instead the otudy urged greater investment in mpaae-related
activities, especially communications, data transmission, navigation, weather
prediction and other civil applications. 32/ The mtudy effectively halted action
towards development of an 8LV, but the option remains open siace the technology
bame is in place,

103. A epaae-launch capability almo aould be used to military eads by orbiting
reconnaimmanoe and irtelligence satellites. Although the complete infrastructure
required to launch and maintain a dedicated military reconnaissance image satellite
may require an investment of several billion dollars, countries in Europe and the
Middle East appear to be taking ® tepm in this direction. 23/ South Afrioa ham
reportedly shown interest in developing a rpy satellite of its own, although there
is mo clear evidence of large-moale investments yet. 34/

F . Militacy alterpnativeg to ballistic missiles

104. The 5 July 1989 rocket teat heightened international comcerm that South Afrioa
is developing long-range ballietio missiles. The prospect is alarming largely
because ballietio missiles, more tham any other delivery system, are .inked, in the
opinion of casual observers and military protessionals alike, witb weapons of mass
destruction. Yet alarm over the possibility of the white minority Goverament
aoquiring long-range ballimtio missiles should not obscure the faot that other
delivery vehicles can be used with weapons of mass destructiom. Although some of
theme alternative delivery systems seemingly are commomplace and mundane, they canm
be just am deadly in many circumstances.
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1. Manned aircraft

105. Despite the eroding capabilities Of SBAAF, manned aircraft will remain the
primary candidate for delivery of weapons of mass destruction in the foreseeable
future. 387 Bvea if ballistic missiles can be acquired within 5 to 10 years, it
will be longer before cnough missiles and operating experience are accumulated to
rely upon them. Correspondingly, evem without ballimtio missiles, South Africa
will bo able to deliver weapons of mass dQestructioan to targets throughout the
region.

106. Indeed, manned airoraft have certain advantages that could convince decision
maker8 to retain them a8 long-range delivery @ yrtanm even after long-range miemilmm
become fully operational. Manned airoraft can be recalled in flight, redirected
and sere re-usable. They also have greater tactical flexibility and oan carry any
of a large variety of weapons.,

107. South Africa appear8 to be developing a mew taotioal aircraft of itS own
design. The dAasign curreamtly under development reportedly will not involve major
technological breakthroughs, but is tailored to South Afriaan malitary requirements
and ecoamomic remtriotionm, relying extensively on existing Mirage-111 technology.
Some 75 Israeli eaglmeers previously involved in Israel's highly advanaed Lavi
tighter project are believed to be working on the 8S8outh Afriecan design. If pursued
to completion, much am undertaking will ® till coat several billion United States
doll=rs. The aircraft could fly in 8 to 10 years, permitting operational
capability moon after the year 2000, \Whether or not the development programme will
continue ham not beem made clear.

2. Aerial refuslling

108. One Of the shortcomings Of mo. ned aircraft is their limited range. This cw
be overcome through aerial refueiling, a capability that South Africa is
developing. 28/ In the mid-1980s SAAF converted its four French-supplied
Boeing-707 tramsport aircraft into aerial refuelling tankers/electronic

i itelligence platforms. 37/ Itm remaining £ive Buccaneer bomuers were aiready
equipped for aerial refuelling. The Cheetah converaion programme for the SAAF's 42
Mirage-IXIXI fighters is quipping those aircraft for in-flight refuelling am well,
With aerial refuelling, SW will be a more flexihle and versatile force, capable
of reaching targets am far as 2,000 km away. This may reduce interest in acquiring
ballistic missiles.

3. Artillery

109. some analysts view South Africa's large-calibre artillery, for example, the
185 asm Q-5 towed and Q-6 self-propelled howitsers, developed iN the 19708 am

potential delivery systems for nuclear weapoms. |t ham been suggested that the
1979 South Atlantic tlash came from a test detonation of a nuclear device suitable

for artillery delivery. No new evidence on this question ham emerged mince it was
examined by the United Nations in 1953.
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110. The question of nuclear-capable artillery, however, is largely separate from
that of long-range rockets. While long-range mirrilor are designed to attaok
strategic targets hundreds OI thousands of kilometers away, the range of artillery
is limited to the immediate battlefield, typically no more tham 30 km, although
thir can be raised with the use of rocket-assisted projectiles such as the 185 mm
shell develojed by Space Research Ceorporation of Belglum and Canada (S8RC) for South
Africa to about 38 km. 387 Only una.r ® peoial conditions oM artillery @ ubrtitute
for long-range ballirtia mirrilor, while the ballirtio missile almort always can
substitute for artillery,

G. Amming long-range missiles

111. The arming of a long-range missile i« a complicated question deserving special
rarutiny. Although press reports of the S July 1989 rocket tort often referred to
a "nuclear-capable" or “"auclear-tipped" missile, long-range missiles OM be armed
with conventional or chemical and biologioal weapons as well. Moreover, the
early-generation nuclear devices that dan be created by a threshold nuclear-weapon
State are unlikely tO be suitable for missi.e delivery. Historica® SO0IXONO4e
not a clear guide either. While the five anuclear-weapon 8States deploy over 29,000
nuclear armed missiles, they often field identical missiles with conveational
warheads and store chemical warheads x0J e ano. Since South Africa has not tested
or deployed armed long-range missiles, the options preseanted here are necessarily
hypothetical.

1. Conventional armament

112. Most conventionally armed mirrilor deployed today ace systems with ranges
under 500 km. Afewcases ©® 3o} ¢ oOf longer-rangemissiles \ith conventional
warheads, but most of there were developed in the 1940s and 1950s before small
nuclear warheads became available, More recently, in the late 19808, ¢ an0 Midadle
Eastern countries began t 0 acquire conventionally armed long-range missiles.

113. At long ranges moot missiles lack sufficient aoouraoy to be militarily
effective with oonvsutional warheads. Conventiomal arming of a missi)e based on
the 1,450 bn rangs rocket tested on 5 July 1989 would be militarily sensoless,
except as a temporary ® xpodiont. Only short-range missiles (With remges under
500 km) can be acquired in quantities of hundreds Or thousands, enough t0O produce
tremendous destruction with conveantional explosives.

114. The impact of a conventional warhead can be increased with cluster munitions
of the rort that ARMSCOR currently produces for its 4v0 kg aerial cluster bomb.
First tested im 1985, this weapon releasus hundreds of asmall anti-personnsl
munitione to blanket an area Of severai hectares. 39/ Another 0option is fuel-air
explosives, whiah rely on the detonation of &n aerosol cloud over the target area
to achieve tremerdous blast effects. 40/ Doubts remain about whether fuel-air

® xplosivos can be delivered by high-speed delivery vehicles ® Uah as ballistic
migeiles. They may be more appropriate for use with cruise missi‘es. A final
conventional option is independently guided sub-munitions. There theoretically
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would ® nabZ8 a single missile to destroy tarqots likcan @ atiro tank company. Suoh
SDI technology, however, probably lies far beyond ths manufacturing capability of a
country like South Afrioa.

2. Chemical weapons

115, Standing midway between conventional and nuclear weapons in terms of
destructiveness, obsmiaal weapons (CW) are widely thought to be techanically
feagible for most countries with an established chemicazl industry. There are major
uncertainties, however, about the ability of ballistio missiles to deliver Cw
effectively, especlally missiles with ranges over 500 k. These missiles travel
through space and reach their targets at groat veloeity, posing enormous
difficulties for releasing and dispersing fluid ageats. Indeed, while ohsmiaal
warheads have been developed for ballistio missiles, there ig N0 experience of
their use in war. 41/ Bvea in the Iran-lraq war, where hundreds of ballistio
missiles were launched, ohsmioal weapons were delivered srolusivsly by artillery
and aircratt. 42/

116. South Afrioa has beea a party to the 1925 Gemeva Protoool on Chemical \Weapons
since 1930, but 1ike many other parties it reserves the right to use ohrmiaal
weapons against States not party to the Protoool amd in retaliation against
violators. There havs been reports of South Africam production and use of ohsmioal
weapons, but most of them are too vague to be substantiated, specifying neither the
chemical agemt involved nor its effects. The ®  rooptions are C8§ riot oontrol gas,
routinely used to enforce domestic security, and ohsmioal defoliants the use of
which in Namibia, southern Angola, and possibly Mosambique has been confirmed by
the Goverament of S8outh Afrioa. 43/ There is no ® vidonoo of South African
produotion or deployment of lethal CW, including those agents best suited for
misgile delivery suoh as VX.

3. Huclear weaapons

117. Having fissile material and the ability to fabricate nuclear weapons doss not
automatically equal the ability to manufacture nuclear warheaas for missile
delivery. Designs rwust ve pertected, greatly reduced in sire and equipped with
special fusing aand m-entry componeats. This is a costly and time-aonsuming
process for any nuolsar Power. The first generation of United States nuclear
weapons. for e=zample, weighed 4,500 kg, far too large for missile delivery. This
figure must bs reduced to approximately 800-780 kg for delivery by long-range
missiles, unlese the threshold Btate iS prepared t0 build extremely large
missiles. 44/ Reducing the eise of the nuclear device temnds to result in a less
robust design, w.ore likely to malfunction. Consequently , its development requires
either test detonatione or sophisticated computer simulations.

118. Unlike a gravity bomb or a cruise missile, the nuclear weapon delivered by
ballistic missile requites ~ protective re-emntry vehicle to return through the

atmosphere without being destroyed or sacrificing accuracy. Designing m-entry
vehicles is an art in and of itself, requiring advanced testing facilities. The
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shock and heat oOf re-eatry also require advsnosd materials for heat-shielding.
Finally, the missile-delivered nuolear warhead requires complicated Curing if it is
to detonate predictably.

119. It oM be concluded that once a oountry acquires its first nuolsar weapon,
several years of @  sponaivo work murt be completed to adapt that weapon for
long-range missile delivery. The available ® videnoo is not suffioiont to determine
what, if anything, South Afrioa is doing in this regard. While South Afrioa is
widely understood to be nuolsar-oapable amd probably has enough fissile material
for a omall number of nuolear weapoms, nothing is known about its capabilities
regarding the design of sophisticated nuolsar weapons or re-entry vehicles. 45/

4. ZThermonuclear wWeapons

120. Because Of the gemeral iaaoouraoise of long-range ballistio missiles, even
fusion nuolear wuapons with explosive yields in thr Kiloton range (swch as thr bomb
dropped on Hiroskima, with am explosive yield equivaleat to 13,000 tons of TNT) may
not be suffioiont to assure the destruction of a specific target. To compensace
for limited missile accuracy, it may be necessary to arm it with a thermoauclear or
fusion weapon with @  xplosivo yield in the megaton range (as much as the equivalent
of 1,000,000 tons of TUT or more). This was the experience in most of the
nuoloar-weapon States - especialiy France, the Soviet Uanion and the United States -
where long-range ballistio missiles were not developed until reasonable progress
had beem made witi thermonuclear weapoans to arm them. 46/

121. There iS growing concera that some threshold nuclear-weapoa Skates are
following a similar patterm, first developing fission nuclear-weapom oagability,
then long-range ballistio misesiles and finally thermonuclear weapons. So far,
there is no ® TX=[&R that Soutb Afriaa hao tukea this final stop. Should suah
evidence emerge, it would offer the strongest confirmation of South African inteat
to develop "nuclear-tipped missiles".
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V. POSSIBLE PROSPECTS AND THEIR INPLICATIONS FOR PEACE
IN THE REGION

A . The asvolving regionnl snvironment: two sqenarios

122. An analysis of South Africa’s changing domestic and regional policles is of
fundamental importance in discussing the question Of security in 3outhera Africa.
An accurate reading of the directions and prospects of such changer is however not
easy owing to the faat that the tramsition process is bound to be gradual, unevea,
prolonged and subject to setbacks. In addition, given past history, such profound
changes Wwill 1ikely be met by eceptiaiem and disbelief.

323. Nevertheless, if it is the apartheid régime that is fundamentally the ecnemy of
poaceful co-operation in southern Africa, £fed South Africa's reliance on military
force and power, and even nurtured the development of a nuclear option and a policy
of reliamce on intimidation aad destabilisation of 1ts neighbours, then a change in
such a régime end its replacement by a State in which power is more genuinely
shared also implies a changed strategic perspective. Such a poet-apartheld régime
will not necessarily be a saintly Stat8 but it will have a diminished incentive and
strategic rationale for nuclear weapoas amd will rely lees on brute strength or
technological leads to intimidate citieene and neighbours.

124. The current transition constitutes a watershed for the country amd for
regional security. Bow there developments unfold will affect the Malyeie of South
Africa’s current and future policies with respect to nuclear weapons or ballistic
missiles. It is worth taking two baseline scenarios to gut the issues starkly.

1. Scenario onei more of the game

125, It 48 possible t0 take a very pessimistic view of Current developments.
Whether as a result of deliberate duplicity or from the intrinsic and imtractable
difficulties of managing a delicate change that requires confidence, magnanimity
and trust end the appeasement of ® %trSm8 ® I8mente on both sidvs Of the Political
® peotrum, one could Posit an outcome that is similar if not worse than that
existing before the current steps towards change.

126. In thie scenario the negotiations for internal settlement aould be viewed ae a
"front" Or "window-dressing” necessary to show South Africa’s good inteations and
to ® lov down demands domestically. This could them be used to gain a let-up in

® nnctione, a return of Soutb Africa to international organisations from which it
had been excluded, perhaps including the Board Of Governors of IAEA, South Africa
would then seek to bargain its nuclear programme and adherence to the NPT for
guaranteed access to technology.

127. This tactic would have a pay-off in other respects too. By prolonging
“negotiations", the Govermment could hope to divide the black community or to ehow
up lack of control of the Africam National Congress (ANC) and incapacity of the
moderates to del iver . Offers that seek to split this community end to ao-opt the
“coloureds” would be designed to demonetrate internationally the intransigence Of
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the opposition and to discredit the politieel option. It would be follow&d by a
return to the ldger mentality, to "fortress South Africa”, to international
defiance aud to a policy of regional eoereiom and intimidation.

128. In this scenario stemming cither from deception, deep anxiety and
unwillingness to accept fundamental change, or from the intrinsic difficulties of
negotiating a settlement satisfactory to the white minority, the current
discussions would lead to an impasse resulting in regression to the past. Thin
would imply a renewed end probably intemnsified reliance on military forece whether
to coerce the indigenous population or its neighbour@. In this context reliance on
nualeer waapons - whether for intimidation or for actual use - would probably
increase, and ballistic missiles would serve a function of underscoring South
Africa's technological lead end its long arm.

2. Scenario two: major change

129. An alternative scenario, based on current treads, would lead to quite
different aonolusiouo. In this view, current negotiations between the Government
of South Africa and the ANC are a process on whiah barriers are destroyed and
confidence built, while steps ere taken that begin to eddreee the fundameatal
iesues in South Africa. Without expecting either a sudden breakthrough or a
painless transition, it would emphasise the momentum in favour of progress; it
would point not to an irreversible process but to one that picks up speed as
barriers are broken, It would look not to am overnight change or conversion by
South Africa but to e steady ehift in its policies that take into account the
transformation of its regional amd internal reletionr stemmiag from 4its decision tO
move towards majority rule.

130. This interpretation of recent events would see apartheaid as becoming
intolerable domestically and internal repression as an unrealistic option to be
usad indefinitely, factors that catalysed South Africa's white leaders to
reconsider their assumptions . At the same time the regional environment is seen as
generally improved, with the ecaorde in Namibie and Angola, including the departure
of Cuban forces, and the spectre of the Soviet Union's aid to white South Africa's
opponents being a much reduced possibility.

131. Internationally the threat of isolatiom end pressure hae been increased by the
end of the cold war. South Africa’s blatant racism stood out even more starkly
against a background of relaxation of tension in East/West reletionr. \With the
major Powers competing much less, the prospect of their co-operating on an issue
like South Africa's race policies concomitantly grew.

132. The adherents of this interpretation, those who see a major change occurring,
sen the more conciliatory attitude on the part of South Africa as a result of its
reading of all these eveats. Under this view, South Africa chose to act now when
it still had leverage end options ratheir than welt for these to evaporate. As the
move towards domestic reform has started and the regional environment is less tense
and ths perception of external threet reduced, so the rationale for all-purpose
reliance on the military has correspondingly declined. Not only is military force
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of doubtful general utility in en era of negotiation8 and interaal dialogue, but
the specific features Of apartheid believed to be part of South Africa's motivation
for auclear weapoms are being dismantled or superseded.

133. None Of this is to suggest that military force will cease to play an important
role in inter-State relations. In 80 far as South Afrioe would continue to face
traditional security comcerms, whether under a blaak or mized-coalition Govermment,
it is a reasonable hypothesis that it would deal with than with conventional
military torces, which could be upgraded end oonrolidated as needs dictated.

134. However, this is very different from arguing thet the incentives for the
acquisition Of nuclear weapons end/or missiles (always far-fetched and based on
worst-case assumptions) continue to exist today. Those who adhere to the view of
event8 sketched in scemario two above, who see major changes taking place, put the
emphasis On the psychological barrier8 that have been breached and the new climate
created. Indicative of thin change is the statement by the SADF Chief of Staff
that hi8 country is moving away from “confrontation” to “negotiation” ref looting a
"general move to give peaceful method8 a chance". 1/

135. With the passing of apartheid, a system that is being gradually dismantled,
the incemtive for acquiring nuclear weaprms and their means of delivery ha8 been
correspondingly reduced. At the same time the costs of continaing Oon such e course
to the extent it is made public, which is bound to happen as power changes and the
Government is reconstituted, have increased.

136. There may already be a major disjunction between the technological impulse and
momentum that has driven research, development end testing and the political
rationale that first stimulated end encouraged it, Dramatic changes in the
political motive have devalued it8 potential utility, decreased it8 urgency and
even undermined it8 basic rationale. At the same time thr inertia of the past and
the preotical deadlines on an ongoing programme have seem a continuation of the
technological side of the programme. The "fit" between the politico and the
technology of the nuclear programme thur may be poor.

137. In general, there doer not seem t0 be a basis for increased interest by a
white minority Goveramemt in nuclear weapon8 and their means of delivery any more
a8 a result of changes in domestic end regional politiecs. On the contrary, there
seems t0 be a much reduced political/military incentive for taese programmes es a
result of the fundamental transformation of the politiacl and strategic landscape
that he8 been and 4is occurring, and in wvhieh neither of there programmes may have
much of a useful role to play.

138. On balance, this second scenario of fundamental discontinuity with respect to
the part, appearr to be the more accurate assessment of the current and prospective
situation. Notwithstanding all the caveat8 that one cm muster against any
long-term optimism or even of the irreversibility of current developments, the
basis for fundamer:al change har been laid and this ha8 transfigured the regional
context.
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139. It is generally recognised that most Of the serious issues affecting southern
Africa‘s security, though not all, have stemmed in large part from the nature of
the apartheid régime in South Africa. The domestic domination aad repression Of
the majority of the people on racial grounds has hed its foreign policy analoguet
reliance on "clubs and carrots” to intimidate and divide neighbours. Thie regional
emphagis on coercion and threat has had at its rootr a deep doubt about the
prospects for the long-run viability of the aparthaid system. |t was this linkage
between domestic régime and strong-am tactics regionally that characterised Scuth
Africa‘'s relations with its neighbours until the recent past. In a vioiour eircle,
just as internal coercion replaced consensus, so did attempts tO shore up the
apartheid system by force further alienate neighbours and other members Of the
international community, thus adding tO South Africa's sense of isolation and
estrangement.

140. The legacy of this experience ig a sense of vulnerability on the part of other
States in southern Africa owing 40 @ seorure {0 a neighbouring superior military
Power . It has also fostered a deep distrust and scepticism regarding South
Africa's tactics as well as ultimate aims. South Africa's neighbours are thus not
disposed to viewing small changes or steps as substitutes for the fundamental
reforms required to dismantle the aparthald ryrtem. Nor, until the process of
reform is aomplete, are they inclined to prejudge the eand result or reduce
pressures (e.g. sanctions).

141. Aware of the difficulties inherent in the transition process, which is neither
irreversible nor easy, they anticipate a difficult, possibly lengthy period in
which several element8 will be competing, not all of them moderate Or

constructive. The outaome of the process is thus not assured and regression cannot
be discounted. In this context, it 48 quite possible that the current mood in
regional relations could be rapidly dispelled by a reversion to hardline tactics.
In such a case, the issue of South Africa's continuing non-adherence t0 the NPT and
reports of the development Of ballistic missile technology will appear more ominous
and plausible than would be the case if a positive outcome of the curreat
negotiations could be predicted with any confidence.

142, Today as a reault of changer under way over the part few months, there is a
sense of palpable movemeat and opportunity, tinged with hope amd trepidation.
There is a realisation that politics in the region are at a watershed, that the
policy of reliance ea superior force could be replaced by one bared on regional
consensus. In this setting, the porribility of fully implementing past
Organisation of Africaa Unity (OAU) and Gemeral Assembly resolution8 om the

denuclearisation of Africa, by the adherence of South Africa te the NPT, becomes a
live one.

143. In advance of that, there is a clear need for South Africa to act with
dispatch to conclude safeguards agreements On all its nuclear installations. In

the light of the experience of Chernobyl, the environmental implication6 of plant
accidents or failures can scarcely be considered national issues; at the least they

are of regional, if not global concern, The lack of agreement with IAEA on all
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installations creates concera about the quality of management, expertise and
control Of the facilities and raises comcerm about regional security, which may be t
o E2HEYLN ONL fromaccidentsresultingtrompoor plantmaintenance sngineeringand so
on., Prom the point of view of the f romt-line States, this 1s an ares where South
Africa's good inteations oaw be tested immediately - before the £imal outoome Of
the present negotiati~as.

«44. Given a choice bLotween a South Afrien without the apartheid system and an
apartheidd South Africa that jodme the NPT, the perspective of the front-line Ststes
is that without aparthaid the nuclear issue will take care of itself. There is a
recognition that with changes in South Africa the self-inflicted scnsu Of
insecurity and belligerence Will disvolve and with them the nee’ for Xeeping opwn a
nuclear “option" and keeping facilities outside of the IAEA satequards system.

145. It is premature to discuss \n datail the prospects for A nuclear-weapon-free
none in Africa except to note that whes south «frics join8 the NPT, there will
remain few if any incentive8 for its amichbours aot to follow suit rapidly. The

tormal establishment of a nuclear-weapon-free =zome would be moot compelling after a
swvift adhesion to the NPT by South Africa.

lotea
1/ Jane's Defence Weakly, 18 November 1989, pp. 1104 end 1105.
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VI. CONCLUSIONS

146. As has been emphasized from the out set of the present report, what ever
conclusions can be drawn fromthe technical/mlitary capability side of the

anal ysis - and necessarily nuch of this is anbiguous given uncertainties and
secrecy - they nust be bal anced and tempered both by the aifficulties of inferring
intentions fromcapabilities (sonme of which are by nature dual - capabl e

t echnol ogi es) and by the political context in which these assessnments are made.|n
this respect recent political evolution im South and southern Africa has beeasuch
as to create rather different considerations £:om those prevailing in the past.

147. Mlitary considerations, despite their obvious inportance, 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 inmagine scenarios where a post-m Seuth Africa, whatever the nature of

itsrel ati on6 with its neighbours, puts a high priority on developing nucl ear
weapons and/or ballistic mssiles.

148. south Africa' 6 white mnority Government can | ook forward to a difficult and
delicate transition period, but the outlines for a just and mutual |y acceptable
settlement are discernible and the prospect6 are better than they have ever been

In this setting, mssile technology intended for military application has very
limted practical diplomatic or mlitary wee. It would do nothing to relieve the
pressures making for conpronise an% negotiation an% woul d serve only to aggravate
relations with neighbours, the major Powers an% the West. Furthernore, South
Africa wants to avoid the inposition of new samctions an% to en% current. -
restrictions On i t 8 access to i nternational organisations, narkets and technologies.

149. The al location of shrinking defence resources to such weapons woul d not nake
much sense either, although this need not inply a total cancellation of existing
programmes. The DeFuty Def ence M nister su%gested inan international briefing
that **mi ssile davel opment woul d continue and woul d probably be applied in’the
communications field'. 1/ This woul d appear to be a plausible reflection of the
direction of policy in 1ight 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 programme and fire% a rocket sane
1,400 xms into tbe South Atlantic on 5 July 1989.

~ (b) The South African mssile programme relies on foreign technology from
various foreign sources. The only source of officially license%foreign mssile

technol ogy today is Israel. Mich additional technol ogy is acquired clandestinely
andillegally.

~(c) The country cannot build its own |ong-range rocketswithout |arge-scale
foreign assistance. The nunber of |ong-range rocketsand the amount of relevent
technology it possesses is not known.
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(d) With a strong national commitment, South Africa possibly could build a
ballistic missile force within 10-15 years; with muassive foreign assistance thie
might be reduced to 5-10 years.

(e) Through the foreseeable future, however, the country will rely on manned
airoraft for long-range attack, including possible delivery of weapons of mass
destruction. (Aerial refuelliny also can substitute fOor ballistic missiles
although arti llery cannot. )

(f) Long-range missiles can be used to deliver conventional or chemical or
biological weapons, although their military effectivenewsa in these cases is debated
and uncertain.

(g) If South Africa deploys long-range missiles, these are most likely
intended to carry nuclear warheads. South Africa could encounter a long and
difficult development effort in adapting nuclear weapons for long-range missile
delivery.

(h) South Africa's long-range rocket programme can serve not only military
roless it may support commexcial Or diplomatic! objectives or be part of the
national space research programme. It may alro serve to launah military
reconnaissance satellites.

(1) The regional @  eaurity environment has become far less adverse for South
Africa, reducing any inceantives it may have had in the past to seek advanced
missile Oor nuclear capabilities for military purposes.

(3) Current negotiations regarding majority rule in South Africa may change
many dimensions of the definition of sacurity in South Africa;

(1) They reduce the incentive for a nuclear deterrent whether versus regional
States, for internal purposes or for bargaining with the great Powers;

(i1) They give security a more political, less military dimension;

(iii) Similarly they change the pattern of relations with neighbours from a
predominantly adversarial ome to one of potential co-operation.

(k) There changer provide tbe opportunity for a foreign policy that
complemeants domestic changes; one ® tmple of this would be adhesion to the NPT and
full-scope safeguards. This would greatly inhibit the possible acquisition of
nuclear warheads for missile delivery. At the same time it would provide
reassurance about the management, technigques and sefety of the civil programme as
well as o erve as an earnest of peacel . A iatentions. This kind of assurance adut
South Africa's intentioms regarding its nuclear programme could further enhance
confidence about the general and fundsmental trend in South Africa,

{1) It has been emphasimed that the timing of ® uch a move might be critical
and that its maximum impact end Aiplomatic benefit for South Africa would be in the
near future .
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(m) South Africa in time could become the regional centre for technology and
research and benefit from its infrastructure and expertise iNn nuclear energy as
well as in propulsion and missile technology. There arc peaceful applications for
these that might benefit from the ® aonomier Of scale. In time, a South Africa
without apartheid could resume its place in major international organisations and
possibly reclaim ite Scat on the Board of Govermors of IAEA,

(n) The hope for a truly denuclearised continent could be realised and

surpassed Wwith regional co-operation ® rtablirhod in technology and ® aioaao, In
that care past investments would beer fruit regionally aamd contribute towards

mutual prosperity end peaceful relations.

Notes

1/ BBC Summary of World Rroadcasts (ME/0688/B/5), 10 February 1990.
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APPENDIX |

Backgxround to South Afxican military-induatrial development
and gcurxent missile productrion capabilitieg

A. South African militaxy-industrial development
1. Reaponses to the United Nations arms embargo

1. Soutb African ® fforte to acquire long-ramge rockets are pert of a larger
national programme to procure modern weapons end advanced teahnologiaal
capabilities. Under the pressure Of Becurity Council resolutions 181 (1963) and
182 (1963) (7 August end 4 December 1983) calling for a voluatsry embargo on
foreign military assistance to South Africa and the msndatory arme embargo

® ctabliuhod by 8ecurity Council resolution 418 (1977) (4 November 1977), South
Africa greatly expanded its military-related industries. As noted previously,
nuclear-weapon capability wase probably achieved by the early 1980s. Production and
modernisation of coaventional weapons, including aircraft artillery, armoured
vehicles, missiles and naval vessels has been, if anything, even more successful.
Development of loag-range missiles can only be understood in terms of this larger
programme for military self-sufficiency.

2. Imported teahnology continues to play an essuatial role in many if not all of
these projects, mostly acquired illegally or through clandestine official contactr
in violation of the United Natioms embargo, Similar processes have been uged to
acquire foreign technology for projecte ranging from the Valindaba uranium
enrichment facilities to the G-5 185 mm howiteer and blueprints for Type-209
submarines. LoNng-range rocket teahnology hem been acquired through comparable
means. Belying on clandestiaely acquired foreign tsahnology, such projects are
uniquely vulnerable to disruption. It comer as no surprise that moat of South
Africa's military-relevant development end manufacturiag projects are shrouded in
gecrscy and that the information available on all such projects is limited.

3. South Africa's missile capabilities have emerged out of a large
military-industrial and advanced technology infrastructure with an extensive
history of developing equipment for the Government of South Africa, This
infrastructure end the patteras Of its experiences have shaped the country’s
long-range IOCket research in unique ways. While the physies Of rocketry end the
engineering of technical solutions ensure that rocket programmes in all countries
share many characteristics, the unique presaures confronting militarily relevant °
e EA o060 insouth Africa have orced its long-range rocket activities to follow
the tried amd proven South Africam formula for weapons development. Among the
dlstinguishing characteristics of this egproach ie the preference to rely as much
as possible on foreign technology (often acquired clandestinely), modifying and
updating @  sieting equipment or designe to meet new needs, adapting dual-uoe
equipment for military applications, conserving resources through incremental
development and altering military requirements o coincide with the availability of
technology. This pattern is readily seen in the country's development of weapons
as diverse as armoured vehicles. artillery, air-to-air missiles, the Cheetah
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fighter airarsft bared on the Dassault Mirage-III and a series of attack
helicopters based on foreign-designed tramsport and utility versions.

2. Military-industrial lnstitutions

4. The two institutions that dominate the procurement of militsry equipment in
South Africa are CSIP end ARMSCOR. W.ith near monopolies over advanced research and
manufacturing, respectively, their responsibilities are virtually comprehensive,
with the important exceptisn Of nuclear research, which is the domain of the
independent Atomic Energy Board.

8. Roth CSIR and ARMSCOR can trace their origins t0 large-scale arms production
undertaken during the Seaond World war. In 1948, CSIP war formed to co-ordinate
the nation's major research laborstorier Md development ceatres. 1t8 militsry
activitieas were separated in 1954 through the establishmeat of the National
Institute for Defence Research (NIDR). which remains under overall CSIR authority.
This body co-ordinates militsry research among ® Qeaialiwd independent
laboratories, the armed services and university departments. Most of the research
organisations relevant to long-range rocketry are within NIDR, although some are
located elsewhere under the CSIR umbrella. A/

6. Military production centres around ARMECOR, the State-owned aorgoration thst
has come to symbolise South African teahnologiaal prowess end Aite resistance 1O the
United Nations arms embargo.

7. South Africa emerged from the Second World War with a @ ignificant arms
production establighment. As a member of the British Commonwealth, its military
factorire were devoted to licensed production of British-designed ®  quimnt in
support OFf the Allied war effort, After the war these facilities were allowed to
atrophy and went through reverel reorganisations. In 1964, the year following the
imposition of the first United Natlioms embargo, there government-owned ordinance
plants were placed under the control of the Armaments Produation Board. The first
of 10 subsidiaries, Atlar Airarsft Corporation, was also ® atabliehed that year. In
1968, the Development and Produotion Act @ etebliched ARMSCOR as the Andependently
chartered production arm of the Armaments Board. Right years later, in 1976,
ARMSCOR took over the Armements Board. 1Its positiom war further strengthened by
the transfer of some research and development responsibilities from the NIDR in

1978. 27/

8. Today ARMSCOR is largely autonomour, with a seat on the Defeance Planning
Council, the body chaired by the Minister Of Defence, which co-ordinates South
African national security policy. Employment reached a peak of 33,000 in 1984
before being trimmed to 23,000 in 1906. Annual turnover is not made public, but
the ARMSCOR chief executive told interviewers in 1988 thst at war roughly

R 3 billion ($us 1.26 billion). 3/
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9. In addition to the research end development faoilitieo of CSIR amd NIDR,
ARMBCOR is supported by over 1000 private sub-comtractors, including many of &outh
Africa‘s largest manufacturing enterprises. Private firme have a leading role in
some sectors, especially military truoks, armoured vehicles and naval vessels. The
total employment through armaments development and produation totals at least
100,000. 4/

10. It is Aifticult to ascertain the total value of Ilouth Afriaan military
production. The best indicator is the Special Defence Account, whiah includes most
South African research and development equipment as well as purchases from abroad.
For fiscal year 1990191 it amounts to over 87 per cent of the defence budget, or

R 5,746 million ($U8 2,210 million). & This figure does not, however, include the
value of armg exports.

3. Grawing rellance on clandestinaly acquired technology

11. Since the mid-1960s, louth Africa her beena compelled by the tightening
international arms embargo to adjust its military procurement strategies. The
expansion of ARMSBCOR has made it poseible to replace moet direct import.8 of major
veapon systems with domestiec groduotion. Before 1963, louth Africa purchassd most
of its military equipment directly from the United Kingdom, British adherence to
the voluntary embargo led S8outh Africa to rely more on arme and production licences
from Belgium, France and lItaly. 8/ SADF gtill had to import its moot advanced
weapon systems cuah eas supersonic aircraft, main battle Lanks and surface-to-air
missiles.

12. By the mid-1970s, however, direct purchases of major weaponry Were becoming
more difficult to arrange. In 1975, French President Giscard 4'Estaing announced
that France, then louth Africa's most important arms supplier, no longer would
issue new sales agreements for ‘*long-range or aerial arms", although it continued
to honour standing agreements. 1/ The imposition of the maadatory United Nutions
embargo in 1977 exacerbated the pressure on 8South Afrlaa. Increasingly, Pretoria
cultivated alandeetine arrangemeats on the grey and blaak markets. In the late
19700 and early 1980s, it had notable 8 uccess importing tanks, small arms and
ammunition from brokers ian North America, Eastern and Western Europe. Israel also
emerged at thio time as one of the few Goverammeate willing to license new sales of
arms and military technology.

13. Increasingly, however, direct arms transfers and co-production licences were
replaced with transfers of techmology and assistance for ARMBCOR projects. By
acquiring technology and assistance from sympathetic Govermmeats, from others with
loose export restrictions for dual-use techmology and through illegal smuggling and
black market purchases, South Africa was able to sustain its growing military-
industrial capabilities. The importance of clandestine technology imports was
suggested by the Chairman of ARMBCOR in a 1983 interview when he stated that South
Africa produced 74 per ceat Of it8 war material. When asked if the remaining

26 per cent was acquired clandestinely, he answered yea. 8/
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14. ARMBCOR manufactures few major weapon system6 of its own design. The
exceptions include air-to-air missiles, artillery and artillery rockets. A private
firm, Sandock-Austral, has manufactured a successful series of light, wheeled
armoured vehicles of its own design. Moot of South Africa's arms production,
however, oonaentrates on updating and modernising older, foreign-designed systems.
In some ceses, suah as wheeled armour and helicopters, this has been accomplished
by modifying the designs of systems manufactured locally under licences issued
prior to the 1977 embargo. In a few cases it has been necessary to modernise older
weapons in the armed forces inventories with new sub-systems. Examples Of this
include the Cheetah fighter, a modernisation of the Frenah Mirage-III fighter and
the Olifant main battle tank, a modernisation of the British Centurion tank.

4 . Technological and finapgoial barriers to Jonovation

15. south African military procuvement today is limited primarily by two factors:
access to foreign technology and finances. Unlike most emerging military powers,
south Africa cannot specify military requirements and then purchase the appropriate
technology. Instead, the United Nations embargo makes it necessary for South
Africa to follow a course of least rasistance, developing those military-industrial
sectors where technology can be acquired. In the words of the ARMSCOR'es Chairman,
“armaments development is a question of developing what is available@*. 9/ A
particular problem for 8outh Africa is its inability to purohaso foreign weapons
platforms. While ARMBCOR has demonstrated an impressive ability to modernise old
fighter aircraft, tanks and other platforms, there are limits to the modernisation
process. Updating quickly reaches a point of marginal returns, after which the
inherent limits of a weapons platform configuration impose tremendous barriers to
improving performance. Moreover, these platforms are being lost continuously
through attrition and age. Despite its ability to acquire military technology and
assistance, South Africa hae not been able to find a substitute for foreign sources
of major weapons,

16. This problem ?s compounded by the financial burdens of its military
programme. South Afri:an defence spending rose from R 317 million in fisaal year
1971172 to R 10,071 million ($Us 3,874 million) in fiscal year 1990/91, Budget
increases were necessitated not only by the process of moderanisation going on
around the world, but also by the costs of developing indigenous military
industries in the face of the United Nations embargo, by the aoet of maintaining a
massive domestic security apparatus and by the cost of intervention in conflicts in
Angola and Namibia. 10/ During these years the value of the rand depreciated
considerably, which aggravated the burdens of importing military and
military-related technology, making it difficult to finance new weapons

projects. 11/

17, Pressures mounted iw the late 19808 to reduce military outlays following the
withdrawal of South African forces from Angola and Namibia, as well as the erosion
of perceptions of the communist threat to which South African leaders traditionally
pointed to justify the country’s military programmes. 12/ Changes in the
international environment prompted a statement by President F. W. de Klerk in
December 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 stretch out 49 others. The Air Force war t0 disband four squadrons,
mostly of obsolescent aircraft such as the 35-year-old British Canberra bombers.
The Navy would have tc discharge 2,000 servicemean and civilian employees, almost
25 per cent Of ite personnel,

16. Under the reductions ARMSCOR wee expected to cut its labour force by 2,100 .
about 10 per ceat. The only major ARMSCOR project known to be affected is the
XH-2 Rooivalk attack welicopter under development., by Atlas Aircraft, to SAAF
specifications. Under the budget reduatione, daevelopment of the helicopter will
continue, but it will not wadvance beyond the prototype stage unleas a foreign
client can be found. 33/ Changes in the etatue of other South African
military-induotrial projects have not been made publigc.

19. Budgetary reduction8 will increase ARMSCOR's reliance on arms exports. Since
the late 19708, the Govermment of South Afriaa hae increasingly encouraged its arms
manufacturer8 to seekx export outlets. The extreme secrecy of ARMBCOR's carly years
bae yielded to a more open and bvsei.sss-minded approach, especially since 1982,
when ARMBCOR displayed some of itse products at an international arms exhibition at
piraeus, Greece. In 1983, it began to advertise selected products in the defence
induetry press .

20. Initially, in the 19708, South African arms transfers consisted largely of
Soviet-style weapons, moetly eeaond-hand or captured. These were secretly
distributed to friendly insurgencies for dierugtion of neighbouring ® outhern
African States. Cash sale8 based exclusively on ecomomiec motives gradually became
larger. The sales campaign has seen exports of military equipmeat rige from an
average of about $U8 10 million annually in the early 19808 to roughly

gus 80 million in 1987. 14/ ARMBCOR claims to have found client8 in come

30 countries in Africa, Asia, Latin America and the Middle Beet. 18/ It her been
most @ uoaoeeful exporting leer techaically complex items such as light armoured
vehicles, artillery and ammunition. The Govermment of South Africa hae showa that
it 48 willing to 1icense exports of more sophisticated weaponry, including
missiles, but the only known sale of missiles wae a transfer to Chile in 1981 of a
eeoond-hand Caotuo eurfaae-to-air miesile battery. 16/ As financial pressures
worsen, ARMBCOR may begin to market its advanced missile systems more aggressively.

B. Current migsile-manufacturing capabilities
1. Origins of the mirsile industry

21. Like most countries other than the major Powers, South Africa‘'s first
experience with missiles or rockets came through the purchase of ehort-range
tactical systems from the major Powers. In 1956, United States AIM-9B Sidewinder
air-to-air missiles were purchased to arm F-86 Sabre fighters fromm Canada. The
purchase of French Dassault Mirage-III fighters in 1963 similarly included a
contract for Matra R.B830 air-to-air missiles. 17/ Through these and later deal8
SADF became famlliar with the operation and maintenance of migsile ordnance, With
the process of promulgating military reguirements and specifications. This
contributed to the skills that later facilitated the development of & domestic
migsile industry.
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22. The missile gsector of the defence industry begam to emerge in 1964 with the
eetabliehment of the Rocket Research lactitute (RRI) under the auspices of the
University of Pretoria and CSIR., BRRI was built up with assistance from several
organieatioas in Germany, including the Max-Planck Ianstitute for Aeromomy, the
laetitute for Stratospheric Physics at Lindau-Hars and the Berman Oberth Society of
Bremen. A test range war ret up at Tsumeb in Namibia. A8/ The early role of RRI
has not been diealoeod, but the German organisations involved in its establighment
were engaged largely in atmospheric research with ouh-orbital sounding rockets,
suggesting that RRI initially had the same civilian task. A. J. A. Le Roux, then
CSIR Vice-President (later President of the Atomic Bmergy Board), stated in an
interview that the new institute would give the country a *“foothold in space and
weather research”, but added more ambiguously that “the Republic Of South Africa
has been forced by events in Africa to enter the mieeile field”. 19/

23. In 1964, while South Africa lacked the laboratories and industries t0 develop
major mieeile systems itself, en arrangement war concluded with the Goverament Of
France t0 develop a new medium-range ourfaae-to-air missile system for SAD?. The
system, designaced Cactus in South Africa and marketed internationally by France as
Crotale, wae designed to South African specifications with the participation of
South African engineer6 and scientists. Development war conducted by the French
firms Hotchkiss-Brandt, Matra and Thompson-C8F. The South African coatribution tO
research and development financing has been estimated at 85 per ceat. 20/ The
existence of the programme wao only revealed in 1969 in am announcement 10O
Parliament by the Defence Minister, The first consigament of operational Cactus
mieeile batteries and radars were received in 1971, and at leaot 54 launch systems
were delivered by France up to 1985. It has been argued that South Africa helped
finance development of the Preach Nord AS-20130 air-to-eurfaae missiles and other
systems acquired in the 19608 and 1970s as well.

24. As the Cactus programme entered its final tort stage in 1968, the Defence
Minister announced plane to bulld a tort faailitp at Saint Lucia, at a coastal site
240 miles north of Durban sad 90 miles from the border with Mosembigque. Built with
the assistance of unnamed Buropeaa firma, the Saint Lucia test range war for joint
use by CSIR, arms produation organisations, the armed forces and civilian

reeearah. The establishment of a fully instrumented teat range was the first hard
evidence of South Africa’s intention to develop its own major missile systems.
Another important support facility was the propulsion division of NIDR sot up at
Somarset West in 1973 to develop missil: propellants and @  nginee. 21/

25. In 1976, these facilities were inteqrated along with the former Elogtro, a
maker of optical component6 at Kemptom Park, into a new ARMSCOR subsidiary, Kentron,
headquartered at Pretoria. As the guided mieeile division of ARMSCOR, Kentron's
activities inalude missile development and manufacture, migsile components, fire
aontrol and guidance, tracking, and remote piloted vehiclea. Its staff of 1,600
are divided among four short-range weapon systems, engineering and sub-gystems, and
operations support. 22/ Little more has bee ) revesaled about the highly secretive
aompany .
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2 . Concentration on short-range, battlefield systems

26. Only two mioeile systems of South African design and manufacture are known to
have been fully developeds the Valkiri multiple rocket launcher and the V3 Rukri
air-to-air mioeile. Although neither is a long-range system, they provide a useful
impression of South African capabilities in the field of missile and rocketry
research.

37. The Valkiri is a 127 nun artillery rocket for army use on the battlefield.
Capable of launching ealvoe of 24 rockets, each weighing 30 kg to a range of 22 km,
it was unveiled in 1980. Development started in 1977, reportedly after the South
African Army was impressed with Soviet-designed BM-21 rocket launcher6 captured the
previous year in Angola. 23/ The Valkiri rockets are baaed upon designs Ml
approaches pioneered during the S8econd World War. Comparable weapons have been
developed amd manufactured by many countries duriang the 19708 and 1980s, including
Argentina, Brasil, Csechoslovakia, Israel, the Democratic People’'s Republic of
Korea, and by Taiwan, Province of China. Some author8 maintain that Keatron
probably received design assistance from an outside source - Israel and Taiwan,
Provice of China, have been suggested in this oontext repeatedly. 24/ Although the
possibility of foreign assistance cannot be excluded, there are numerous precedent6
for countries with similar or less advanced military industries developing
comparable Weapon systems thameelvee. In 1980, Keatron wae awarded the national
prige Oof the Associated Scientific and Technical Societies of South Africa for the
Valkiri development, which suggests that foreign contribution8 were minimal. 2§/

28, Compared to the stralghtforward development of the Val kiri rocket |auncher,
development of the V3 Kukri air-to-air mioeile was protraotad and frustrating. A
prototype desigmed air-to-air missile, reportedly named Whiplash, was test fired at
the Saint Luoia teat range as early as December 1968. 26/ During the next few
years the Defence Ministry repeatedly announced the imminent unveiling of the new
missile. The project appears to have been redirected during the 19708 to rely on
concepts and sub-systems patterned on the United States AIM-98 Sidewinder missiles
already with SAAF and, more importantly, the French R-550 Magic acquired in 1972 to
arm Daeoault Mirage R-1 fighters.

29. When the Kukri was made public in 1982, detence industry observers noted its
resemblance to the French R-550. Both are infra-red guided, ohort-range missiles,
sharing similar airframes and aerodynamic surfaces. Like the R-560, the Kukri is
intended to arm Mirage fighters in SAAF. Although the first operational version of
the missile, the v3B, war elightly smaller than the Freach R-550, a newer v3C
version is externally identical to the French missile. Internally, however, the
south African miesiles are entirely different. 21/ The Rukri clearly is inspired
by the French mioeile and intended to be fully aompatible with it, but the South
African missile ig a distinct design, distinguished by unique flight parsmeters,
target tracking ability end a unique helmet-mounted @  ighting system enabling a
pilot to guide the missile simply by looking at a target. The etatue of the
programme remains unclear. The Kukri doae not appear to be in large-scale
production, although development of a more advanced third-generation version
continues.
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30. Foreign criminal investigations i n the later 19808 cast light on two other
South African mieeile projectst a shoulder-fired ourface-to-air miesile and an
anti-tank weapon, These project8 indicate that ARMSCOR continues to emphasise
small taatical mieeilee, and that it relies on clandestine acquisition of key
foreign technology to make progress.

31. On 21 April 1989, three South African diplomate were apprehended in Paris
while purchasing components and a mod81l of the Blowpipe shoulder-fired
eurfaae-to-air mieeile from members of the Ulster Resistance, a Northern Ireland
Proteetant paramilitary organisation. The Blowpipe items originally were stolen
from their manufacturer, Shorts of Belfaet. 28/ South Africen President Botha
later rent a Personal apology to British Prime Minister Margaret Thatcher, but not
before South Africa had reportedly recruited two British mieeile technicians from
Shorts to work on an unspecified missile project. The men were experts on the
Blowpipe and engaged in development of a more advanced version, the Starstreak. 29/
This was the first public evidence of South Africa’s interest in manufacturing a
comparable eye tem. The incident also showed that ARMSCOR coatinues to apply its
traditional approach of basing ite work on foreign designms.

32. A related affair oaaurred in November 1989, whem twO Americans and three South
Africans were indicted i n a United States federal court for conspiring to ship

38 gyro guidance unite to South Africa through an Israeli "shell" company. The
gyros, made by Northrop Corporation, reportedly were for diversion to a previously
undiecloeed anti-tank mieeile under development by ARMSCOR. 30/ Again, South
Africa was clandestinely acquiring a techmology for which domestic deveolopment was
either unfeasible, prohibitively aoetly or time-consuming. The level of techmical
sophistication involved is revealing; the gyros ueed in taatical miesiles ouch ae
anti-tank weapons usually are eignifiaantly less eophieticated than the inertial
guidance Platforms required for long-range ballistic missiles.

33. The Valkiri, Kukri and other undisclosed taatical mieeile programmes have
enabled South Africa to develop its mieeile industry, related faailitiee and a
cadre of skilled designers and produation mansgers. But this technical base is
probably not sutficient to enable the country to develop long-range mieeilee
indigenously. The double-baee propellant engines us-d by South Africa derive from
SO-year old technology, poorly suited to large engine applications. 31/ None use
fully inertial guidance platforms required for long-range mieeilee and rockets (the
Valkiri is unguided, the Kukri relies on etrap-down accelerometers). Maintenance,
count-down and launch procedures also differ dramatically.

3 . 7be guestion of intermediate missile technologies

34. There have been indications that South Africa is trying to manufacture an
antl-ship missile. This would be an important technical accomplishment. \With
ranges typically of 30 to 70 km, anti-ship mieeilee could be an intermediate
technical otep towards dsvelopment of genuine long-range missile production
capability.
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36. In 1980, the South African Navy revealed the existeance of a new anti-ship
migsile, the EBkerpioen, arming its fleet of Israeli-desigmned Minister Class fast
attack ehips. The Skerpioem appears to be identical to the Israeli Alrcraft
Industries Gabriel-11 missile, weighing 520 kg, with a range of 36 km. It is not
known whether the South African missiles are imported directly or manufactured to
e ome degree in South Africa, The authoritative Jane's iS uncertain, noting that
“"Launchers are made in South Afriaa, and a number of csompoments, but the extent to
which the SAN (South Afriaan Navy) is independent of Israeli sources is not
known"., 32/ Considering the limited quantity of Skerpioen/Gabriel-II missiles in
the South African Navy inventory = probably no more than 200 - indigenous
development Or co-production would impose serious eoonomia penalties, possibly
tripling procuremeat aoetr over that of direet importation. 33/ Limited loaal
assembly in South Africa is more likely.

36. There has also been speculation in the press regarding South African
produation of the French Aérospatiale Exocet anti-ship missile. In 1982, a few
monthg after the Falkland6 war, the executive manager of ARMSCOR announced that the
comp: 'y planned to produce a migsile similar to the Exocet. 34/ South Afriaan
officnalr were at pains to deny rumour8 that the country had already acquired
actual Bzxocet missiles, possibly from Argentina. Other sources indicated that
plane for various versioms of the mieeile had been acquired from an unnamed Asian
country. 35/ The issue 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 £inance Freamch development of the Exoaet I the 1960s. 36/ The
question of a future South African anti-ship missile, be it a French-designed
Exocet or amother type, imported direectly or indigenously manufactured, remains
unanswerable at this writing.

4 . Implications for long-range missile production capabilities

37. It can be concluded that experience with ehort-range missiles has brought to
South Africa much of the infrastructure, sekills and resources required for the
initiation aad conduct of a long-range rocket or missile programme, but there is
little evidence that South Afrioa is capable of fully developing such a rocket Or
missile without substantial foreign technical assistance.

Notes
1/ These are 1listed in appendix |II.

2/ ARMSCOR is examined in several full-length studies, including: IL.andren,

Embargo Digimplemented, op. cit.; and James P. McWilliams, ARMSCOR. South Africa's
Azms Merchant, London, Brassey's, 1989,

3/ FKenneth R. Timmerman, "The South African Armament Industry: ARWSCOR
Comes Of Age in Times of Turmoil”, pafense and Armament, Paris, January 1986,

p. 44; "Engines Priority for South Africa”, Jang 8 Dafence Weekldx;, «*»ril 1960.
In 1983, ARMSCOR'e annual turnover was reportedly around $1.5 billion. African

Defence", Paris, November 1983, p. 51.
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47 In addition to ARMBCOR employment of 23,000 - currently being reduced to
1986, p. 197.

8/ Although Britain continued to license some sales Of sub-systems and
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APPENDIX ||

South African nuclear and missile-related facilities

Nucleax faclilities 1/

Uxanium gupplies and mines
Reasonably assured reserves:s 385,700 tonnes milled yellow oake
(U30g). Currently active miner: Buftelafontein, Freegold,

Hartebeesfontein, VVall Reefs and mallet mines, total output in 1989 of
7,606 tonnes.

Uranium hexafloride (UF6) conversion

Valindaba Pilot-Scale, operation since 1973-1974, uneafeguarded.
Valindaba Commercial-Scale, operational simce 1986, unsafeguarded.
Metallurgical hot-gell complex

Pelindaba, operational since 1987, safeguarded only when processing
rafeguarded (foreign-supplied) fuel.

Enrichment (of uranium hexafloride)

Valindaba Pilot-&ale plant, jet nossle process, maximum capacity 50 kg
45 per cent-enriched U-235 annually, etart-up 1977, closed 1990.

Valindaba Commercial-S8cale plant, jet nossle process, maximum capacity
50,000 kg 3.25 per ceant-eariched U-235 annually, otart-up 1988,
unsafeguarded.

Eusl rod fabrication

Pelindaba, start-up 1981 to supply SAFARI-I reaator, apparently being
expanded to rupply Koeberg raactore, uaeafeguarded.

Research reactors

SAPARI-I, Pelindaba, highly-enriahed uranium, 20 megawatt, United States
supplied, start-up 1965, United States fuel supply etopped 1975-1976, now
fuelled from Valindaba-Pelindaba sources, safeguarded.

SAFARI-I1/Pelindaba-Zero, |lOw eariched uranium, <1 megawatt, domestically

cupplied, rtart-up 1967, decommissioned 1977, United States fuel supply,
safeguarded.

/.'!
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Bower reactors

Koeberg | and Il, low-enriahed uranium, 922 megawatt each,
French-supplied, start-up 1984 and 1985 respectively, initial fuel supply

from Belgium, France, Germany and Switserlaad, now fueled from Valindaba -
Commercial-Saale plant, sateguarded.

B. Misglle r ¢ | a t e d 2/

1.

2.

(C8IR), Pretoria,
eetablished 1945, total employment about 4,600 divided among 16 inatitutea
and laboratoriee.

(a) National Institute for Defence Reeearoh (NIDR), Pretoria, established
1954, co-ordinates military research amd development under CS8IR
authority.

(b) CSIR-NIDR institutes relevant t0 migssile developmeat include:
National Institute for Aeronautics and Systems Technology (NIAST);
National Chemical Research Laboratory (NCRL)s National Bleatrical
Engineering Reeearah Institute (NEBRI); National Research Ingtitute
for Wathamatical Sciences (NRIM8); National Mechanical Engineerlng

Reeearah Institute (NMERI):s National Phyeical Research Laboratory
(NPRL) .

o f South Africa (ARMSCOR), Pretcria, establighed
1968, total employment about 23,000 divided among 10 @  ubsidiarier, 1988

total sales approximately R 3 billion ($u8 1.26 billion). ARMSCOR
eubeidiaries relevant to missile development end manufacture inaluder

(a) Eemtrom. Pretoria, established 1978, total employment about 1,600,
260 engineers, maaufactures Valkiri artillery rockets, V3 Kukri
air-to-air missiles, may assemble S8kerpioem anti-rhip missiles, kncwn

to be developing anti-tank and ourfaae-to-air missiles as well as
long-range missiles.

Kentron divisions inaluder

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

Saint Lucia test range, Natal coast, eetablieched 1968, possibly no
longer in use;

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

Elaptro, Kempton Park, established 1974, total employment 400, about
12 per cent of turn-over missile-related, spezialising in automatic
guidance components, optics and sighting systems.
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(b) Houwteg (or Hotek), Houwhoek, South Cape, established 1987, total
employment about 400, may be a Keatrom division, supports m ssil e
teste and simulations at the Overberg test range.

(2) Quarberg toot range, do Hoop, South Cage, ® otabliohed 1984,

operational 1989, a long-range missile and rocket test flight
facility, may be a Kentron division.

(d) Somchem, Cape Town, Kranterop and Somerset West, eatablished 1962,
manufactures artillery and rocket propellants, explosives, rccket
engine casings, warhead componentO and fuses.
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