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PREFACE

The aim of the Yearbook is to produce a factual and balanced account
of a controversial subject—the arms race and attempts to stop it—as it
appears to an international staff working on neutral soil.

The authors are conscious of the problem of avoiding biases. Much of
the material comes perforce from United States publications, notably Con-
gressional records and technical journals. The Soviet Union and China pub-
lish little or nothing on these subjects. The smaller countries, including
those in the West, are not nearly as free with information as the United
States. No judgement is implied, therefore, in the almost exclusive use of
United States examples, nor was United States material, or other material,
used uncritically. Suggestions, corrections, comments and criticisms would
be welcome.

The material was sent to the printer at the end of July this year. The
main sections were brought up to date in September 1970.

All members of the staff had some hand in the preparation of the Year-
book. There was a considerable interchange of material and comments: for
example, Milton Leitenberg provided reference material for a number of sec-
tions other than those for which he was particularly responsible. The work
was directed and the Yearbook was edited by Frank Blackaby, assisted by
Rosemary Proctor.

Below is a list of those reponsible for the main sections:

Chapter 1.
World military expenditure Ron Huisken
Frank Blackaby
The arms trade Eva Géransson
Chapter 2.
The main arms race: SALT Robert Neild
Milton Leitenberg
European security Hans von Schreeb
Frank Blackaby
Chapter 3.
The militarization of the deep ocean Sven Hirdman
The sea-bed treaty Jozef Goldblat
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Chapter 4.
The CBW debate and other disarmament
measures

Reference material:
World military expenditure; military grant aid

US estimates of Soviet expenditure on military
research

World stocks of fighting vessels

Arms trade in major weapons; arms trade register

Some Soviet missiles: US views; world stockpile of
nuclear material

Nuclear weapons testing programmes

Past proposals for disarmament and arms regulation
in Europe

Chronology of major disarmament efforts, Septem-
ber 1969 to September 1970

List of states which have signed or ratified arms
regulation treaties; list of United Nations resolutions
on disarmament and conflicts

Jozef Goldblat

Ron Huisken

Randall Forsberg

Ron Huisken
Frank Blackaby

Eva Goransson
Signe Landgren

Robert Neild
Milton Leitenberg

Milton Leitenberg

Prvoslav Davinic

Jozef Goldblat

Mirkku Vuorenkoski

The special article on the Treaty for the Prohibition of Nuclear Weapons
in Latin America (Treaty of Tlatelolco) was written by Dr Alfonso Garcia
Robles, Chairman of the Preparatory Commission which drafted the treaty.
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ABBREVIATIONS AND CONVENTIONS

For definitions of some of the weapon terms, see the Glossary, page 486.

These abbreviations are used generally throughout the book.

Abbreviations

Anti-ballistic missile

Advanced manned strategic aircraft
Advanced sea-based deterrent
Anti-submarine warfare

Anti-submarine warfare environmental prediction system

Ballistic missile ship

Chemical and biological warfare

Circular probable error

Counter-insurgency

Conference of the Committee on Disarmament
Cable-operated underwater recovery vehicle
Deep ocean technology

Deep ocean survey vehicle

Deep submergence rescue vehicle

Deep submergence systems project

Deep submergence search vehicle
Eighteen-Nation Disarmament Conference
Fractional orbital bombardment system
International Atomic Energy Agency
Intercontinental ballistic missile

Initial operating capacity
Intermediate-range ballistic missile
Magnetic anomaly detector

Military Assistance Program

Multiple individually-targetable re-entry vehicle
Medium-range ballistic missile

Multiple re-entry vehicle

Manned underwater station

North Atlantic Treaty Organization
Non-Proliferation Treaty

Research and development

Strategic Arms Limitation Talks

AMSA
ASBD
ASW
ASWEPS
BMS
CBW
CEP
COIN
CCD
CURV
DOT
DOSV
DSRV
DSSP
DSSV
ENDC
FOBS
IAEA

10C
IRBM
MAD

MIRV
MRBM
MRV
MUS
NATO
NPT
R&D
SALT

X1



Abbreviations and conventions

Submarine-launched ballistic missile SLBM
Short take-off and landing STOL
Undersea long-range missile system ULMS
World War I WWwIl
World War II WWII
Country terminology

For the convenience of the reader, we have on occasion used the geograph-
ical rather than the formal official version for certain countries.
For example:

German Democratic Republic East Germany
Federal Republic of Germany West Germany
Democratic Republic of Viet-Nam North Viet-Nam
Republic of Viet-Nam South Viet-Nam
Democratic People’s Republic of Korea North Korea
Republic of Korea South Korea
Republic of China Taiwan
Conventions

Some conventions used with particular tables only are given together with
those tables.

Data not available .. 0L,
Nil, or less than half final digit shown —
Million mnp. or m,
Billion (a thousand million) bn.

Kiloton kt.

Megaton mt.

Ton t.

Fiscal year FY

Nautical mile nm. or n. mi.
Conversions

1 kilometer = 0.62 mile

1 meter =39.37 inches

1 foot=30.480 centimeters

1 nautical mile =6 076.115 feet or 1 852 meters
1 ton=2 000 pounds or 0.907 metric tons

1 kiloton =1 000 tons

1 megaton=1 000 000 tons

1 knot = 1 nautical mile per hour
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Introduction, summary and guide

Une traduction de lintroduction en francais se trouve a la page 489.
Die deutsche Ubersetzung dieser Einleitung ist auf Seite 500 zu finden.
IepeBox IpequCIIOBHA Ha PYCCKHMIl S3BIK HAXOOHTCS HA CTpAHMOE 511.

La introduccién espaiiol se encuentra en la pagina 522.

There is an index at the back of the book

This is the second edition of the SIPRI Yearbook. The purpose remains the
same: to provide a synoptic view of world armaments and military expendi-
ture, and of the progress made, if any, in limiting or reducing them. The
underlying values also remain the same: the belief that the world is devoting
an excessive quantity of resources to preparations for mutual slaughter, and
that this quantity could, with advantage, be reduced. This does not imply
any simpliste view that armaments are the sole, or even the main, cause of
war: it does imply a belief that the competition to acquire arms and develop
new weapons is an exacerbating factor in international relations, creating
suspicion and tension, threats and counter-threats.

The book begins with an examination of trends in world military expendi-
ture. It then discusses the arms trade with third world countries—which is
the main route for the spread of conventional sophisticated weapons round
the world. It then concentrates on four fields: the nuclear arms race and the
strategic arms limitation talks; the levels of troops and weapons in Europe,
and the possible talks on arms limitations and force reductions which might
accompany moves towards a European Security Conference; the militariza-
tion of the deep ocean and the denuclearization of the sea-bed; and the cur-
rent discussions on the prohibition of chemical and biological warfare. In the
chapter on the deep ocean and elsewhere, the book attempts to bring together
material on weapons and military developments with discussions of disarma-
ment proposals. These two subjects—weapons analysis and disarmament
analysis—tend generally to be treated in separate publications; they should
be treated as part of the same story.

There is one general caveat made last year which must be repeated this
year. The vast bulk of material on weapons development is American. There
is virtually nothing about it in the open literature in the Soviet Union. This
may give the impression that the United States alone is advancing new wea-

XV



Introduction

pons technology—which is, of course, false. It is just that the United States
is in the forefront of this technology, and that it publishes material about it.
This makes it inevitable that US developments are given most attention.
It is a fair assumption that other nations are moving in the same direction.

World military expenditure

World military expenditure, in real terms (that is, after removing the effect
of inflation) did not rise in 1969. This followed three years in which it had
gone up by 30 per cent. In 1970 it seems certain it will fall, perhaps by about
2 per cent. Military expenditure is budgeted to come down significantly in
the United States, and to rise very little in the Soviet Union. In 1968 and
1969 the world was devoting about 7 per cent of its output to military uses.
This year the figure should come down slightly.

In the United States, spending on Viet-Nam accounts for most of the rise
and fall. The question was raised last year whether, as military spending in
Viet-Nam went down, other spending on strategic forces or research and
development would go up to take its place. So far, this has not happened.
There are, however, a large number of new military projects in early devel-
opment stages, and the second half of the reduction in spending in Viet-Nam
is still to come. Other NATO countries have shown no rise in military spend-
ing for some years. The Soviet Union’s military expenditure rose more than
35 per cent from 1965 to 1969—faster than that of the United States, in real
terms. Other Warsaw Pact countries’ expenditure—according to their budget
figures—rose even faster.

Military spending in the underdeveloped countries is a very small part of
the world’s total. It has, however, been rising faster than in the developed
countries. This is entirely due to the very rapid increase in spending in the
Middle East. If this is excluded, the rates of rise in the two areas, developed
and underdeveloped, become about the same.

Arms trade with underdeveloped countries

Identified deliveries of major weapons —ships, aircraft, tanks and missiles—
to underdeveloped countries in 1969 totalled some $1 1/2 billion (at 1968
prices). This was below the figure for the peak year 1967; it was the third
highest in the post-war period.

The underlying trend in these arms supplies is still probably upwards.
United States policy under the “Nixon doctrine” pronounced at Guam
—that in most cases a threatened nation should itself assume the primary

XVI1



Introduction

responsibility for its defence—is likely to require an increase in military
supplies to client states. In 1969, US arms supplies to Far Eastern coun-
tries—particularly Taiwan and South Korea—were higher than in any year
since the mid-fifties. Supplies from the Soviet Union in 1969 were probably
lower than in the two previous years. The bulk of the re-equipment of the
UAR forces was over before the beginning of the year and supplies of anti-
aircraft missiles to North Viet-Nam have fallen. India was the other big recipi-
ent of Soviet arms supplies in 1969. Other Soviet supplies have been going
to South Yemen, Pakistan, Sudan, Mauritania, Nigeria and Libya.

Britain in 1969 delivered a good deal of military equipment to the oil-rich
Middle East countries; there and elsewhere it is successfully selling refur-
bished Hawker Hunters. It has also received substantial orders from the
naval build-up in Latin America. French major weapons sales fell in 1969,
because of its embargo on arms to Israel; but sales seem likely to recover
this year. Substantial new orders have been received from North Africa
(Libya, Algeria), Latin America, and Greece.

The Middle East still takes the largest share of third world imports of
major weapons. These are not simply supplies to belligerents in the Arab-
Israeli war: Saudi Arabia, Iran and the Persian Gulf states have been pur-
chasing substantially. Supplies to Far Eastern countries were very high last
year. Latin American countries are continuing to turn to Europe rather than
the United States for their purchases of sophisticated weapons: they made
large orders for naval vessels, particularly submarines, last year.

Background to the strategic arms
limitation talks

The chapter presents a comparison of the nuclear weapons with which the
USA and USSR confront each other. It avoids the classification “strategic”
and “tactical”, and gives estimates of all nuclear weapons, facing either East
or West, distinguishing them according to whether they can hit any part of
the main opponent’s country, the fringes of that country, or the territory of
allies only.

The United States in the fifties and early sixties moved ahead very fast
with nuclear weapons. As from around 1966 the Soviet Union began to
catch up in land-based intercontinental missiles: but it still has far fewer
bombers, and it is only just beginning to deploy Polaris-type ballistic-missile
submarines. The Soviet missile much in the news—designated the SS-9 in
the West—has been coming in at the rate of about 50 a year since 1964.
There is some uncertainty about how many new sites for it are being started
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now. A detailed analysis and reconstruction of US estimates of the number
of SS-9s is given.

The USA is pushing ahead very fast with installing multiple warheads for
missiles and developing new stand-off missiles for bombers—a programme
which is designed to give it some 10 000 warheads on long-range weapons
alone by 1975. It is also pressing ahead with a new long-range bomber and
with the early stages of a new ballistic-missile submarine. The Soviet forward
plans are not known. One of the motive forces behind the forward plans on
both sides is the fear—certainly professed on the US side and probably
entertained on the Soviet side as well—that the potential enemy is trying for
a first-strike capability. This fear seems fanciful.

The balance of terror is not delicate: quite substantial changes in the
numbers of warheads on one side or the other would not effectively alter the
power balance. There is consequently a wide range of possible agreements
on numbers on either side which would leave both sides with a second-strike
capability, and neither side with a first-strike capability—which is the appar-
ent condition of stability.

European security and disarmament

It is possible that, in some form, some dialogue might begin between NATO
and Warsaw Pact powers on some form of disarmament or arms regulation
in Europe. (This chapter is only concerned with the disarmament aspect of
European security questions.) There has been a certain convergence of
NATO and Warsaw Pact proposals.

If such a dialogue does take place, it seems probable that it would start
with troops and weapons in the Central Region—that is, West Germany and
Benelux on the one hand, and East Germany, Poland, Czechoslovakia and
perhaps Hungary on the other. There is no obvious stopping-place between
discussions of forces in these areas, and discussions of all troops and wea-
pons of all NATO and Warsaw Pact powers wherever deployed.

The chapter discusses at length the estimates of the forces on either side,
and their assessment. The prevalent military view expressed in the West is
that NATO conventional forces are much inferior, and that if the Warsaw
Pact launched a conventional attack, it could be held for at most ten days.
This view has been questioned: and the chapter sets out the various argu-
ments—about counting divisions or counting the numbers of troops, about
reinforcement possibilities, about the significance of the Warsaw Pact superi-
ority in tanks, about the relative merits of the different air forces in
Europe, and so on.

Because of their belief in their conventional inferiority, the NATO powers
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have indicated that if there were a conventional war, they would at some
point be prepared for the “sample” first use of a nuclear weapon. The chap-
ter gives a summary of NATOQ’s current policy about the use of nuclear
weapons, and sets out some of the criticisms of it.

Various points arise from this discussion of weapons and troops, as back-
ground to any disarmament discussions. Because an offensive force needs a
marked degree of superiority over a defensive force if it is to have a chance
of success, an agreement on exact parity of forces is not necessary for se-
curity. There are a large number of past plans for force reductions which
might be re-examined, mainly proposals from the Soviet Union or other
East European countries, which were rejected by the Western powers when
they were insisting on the reunification of Germany as a precondition of any
agreement. There are a number of ancillary proposals also—for exainple, for
ground observation posts or for limitations on manoeuvres—which could be
disinterred. Further, it should be possible at least to reduce the enormous
number of nuclear weapons held in Europe, particularly on the Western
side.

The militarization of the deep ocean:
the sea-bed freaty

This chapter presents a juxtaposition of material on armaments and disarma-
ment. The deep ocean was chosen for two reasons: first, this is an area
where military technology is expanding rapidly, and secondly, there is a draft
treaty being considered which bans weapons of mass destruction from the
sea-bed.

The chapter begins with a discussion of the factors leading to the militari-
zation of the deep ocean—in particular the advantages the ocean provides
for concealment: it considers the disadvantages too, such as the problem
of communications. It then looks in particular at anti-submarine warfare: the
means of detection, the weapons systems used in the detection process, and
the means of attack.

The next section deals with the new technologies and the new develop-
ments on the ocean floor. On new technologies, it concludes that the techno-
logy already exists for operations on the continental shelf, and that opera-
tions down to a depth of 20 000 feet—comprising virtually the whole of the
ocean—will be possible by the year 2 000.

Advanced undersea mobile systems are being developed very rapidly.
Free-swimming submersibles already operate at depths of 7 000 feet; and the
next generation of military submarines, if they are developed, are likely to be
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able to do the same, and may be serviced entirely from undersea installa-
tions. Bottom installations at the moment consist mainly of anti-submarine
detection systems: later manned underwater stations may become opera-
tional. Fixed missile installations on the sea bottom were not seriously con-
templated, even before the sea-bed became a disarmament issue in 1967.

The sea-bed is the subject of a draft treaty and the chapter contains a
comprehensive account of the negotiations on the treaty up to September
1970. There was originally a Soviet proposal for a comprehensive treaty,
prohibiting the use of the sea-bed for all military purposes. The United
States counter-proposed a treaty for preventing the use of this environment
for the emplacement of weapons of mass destruction. Following major con-
cessions by the Soviet Union, a joint treaty was tabled which was basically
the United States proposal, limited to weapons of mass destruction. The
changes made to the draft treaty between the first and fourth versions have
not changed its essence.

The significance of the draft treaty is low. It amounts to the banning of
something which does not exist and which even without the treaty was not
likely to develop. In its present form it will not do much to limit the military
uses of the sea-bed, still less those of the deep ocean. The treaty assumes
that the sea-bed is an area which can be dealt with separately from the rest
of the deep ocean: this is not so.

Chemical and biological warfare

In 1969 and 1970 the debate on chemical and biological warfare has been
more active than at any time since World War II. The chapter discusses
first the pressure to bring about universal adherence to the 1925 Geneva
Protocol. This was mainly directed towards the United States, the only big
power not yet party to the Protocol.

On 25 November 1969 the President of the United States said he would
submit the Protocol to the Senate. In the same statement he renounced the
use of lethal biological agents, and said that biological research in this field
would be confined to defensive measures and that existing stocks of bacterio-
logical weapons would be disposed of. It was later made clear that this
renunciation embraced toxins. The President also renounced the first use of
lethal and incapacitating chemical weapons: but it was made clear that this
did not include harassing chemicals, such as tear gas or anti-plant agents.
The Protocol was submitted to the Senate for ratification on 19 August 1970.
The chapter sets out the arguments on either side on whether tear gas and
anti-plant chemicals are banned by international law.
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Both the Geneva Disarmament Conference and the United Nations ex-
tensively discussed whether chemical and biological weapons should be
treated separately or jointly. The chapter gives a comprehensive account of
the arguments presented on either side. It summarizes the discussion on the
British draft convention on biological weapons, and the nine Socialist coun-
tries” draft convention prohibiting both chemical and biological weapons.

The chapter concludes that the prospects of agreeing on a convention pro-
hibiting the production and stockpiling of both chemical and biological
weapons are not good: the United States has declared that to insist on a
single agreement covering both biological and chemical weapons would be
to accept that there would be no concrete advance for a long period of time.
On the other hand, a treaty banning biological weapons only would not have
much more value than a unilateral renunciation, if this were forthcom-
ing from all the major powers.

Another possibility is a treaty which would ban biological weapons and
provide for a cut-off of production and non-transfer between countries of
at least the most lethal chemical agents, suitable only for use in war. This
would be an intermediate step towards a total prohibition.

Other disarmament measures

No noticeable advances were made on other disarmament fronts. The Non-
Proliferation Treaty came into force on 5 March 1970. However, a number
of states with advanced nuclear technology—Israel, South Africa, India,
Pakistan, Brazil and Argentina—have not signed the treaty. For other
states, the problem now is to work out control procedures to prevent the
diversion of fissile material from civil to military uses. At the latest by March
1972, two years after the coming into force of the treaty, the first safeguards
agreements must be ready for application. An IAEA committee has drawn
up a model agreement of this kind.

Little progress was made towards the cessation of underground nuclear
testing. The General Assembly requested the Secretary-General to enquire
of member nations whether they were willing to co-operate in the exchange
of seismic data, and if so to report what equipment they had; the object was
to facilitate agreement on the verification of a comprehensive test-ban treaty.
At the UN’s request, the Geneva Disarmament Conference agreed to con-
sider the military aspects of radiological and laser technology. Finally, the
UN General Assembly declared the decade of the 1970s a Disarmament
Decade, and efforts are being made to elaborate a long-term disarmament
programme.
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Special article

There is a special article on the Latin American nuclear-free zone. This is
the first and only such zone in populated territories of the world. The
article describes the negotiations which set up the treaty, and the nature and
functions of the body which supervises it. The article was written by Dr
Alfonso Garcia Robles, who was the Chairman of the Preparatory Com-
mission which drafted the treaty.

Reference material

There is a full set of military expenditure figures for a run of twenty years,
at current and constant prices. In addition, this year estimates are given of
the value of Western powers’ military grant aid. For some purposes, it is
more sensible to look at the total amount devoted to military purposes in
recipient countries—whether from the country’s own resources or from grant
aid. The grant aid series makes this possible.

Recently, official US estimates have been published of the upward trend
in Soviet military research and development expenditure. A short section
examines the US material which attempts to quantify this expenditure, and
concludes that it is iinpossible to make good estimates either of the level
or the trend from published Soviet data.

The Yearbook presents estimates of the world’s stock of fighting vessels,
for five years—1950, 1955, 1960, 1965, and 1968. It is the first of a series
of world weapon stock tables. The tables show the fall in the number of
major vessels and the rise in the number of minor ones. A valuation system
is used to make a single estimate for the main countries and areas and for the
world as a whole. The calculation suggests that the world’s stock of fighting
vessels is rising at a rate of about 5-6 per cent a year at constant prices. This
rate of rise is about the same for the developed and for the underdeveloped
countries. However, in the underdeveloped countries it is mainly an increase
in numbers: in the developed countries it is due, not to an increase in num-
bers, but to product improvement. The comparison suggests that NATO’s
stock of fighting vessels is about twice as great as that of the Warsaw Pact. If
the value of naval bases were added into the calculation, the difference be-
tween the two blocs would be greater.

The estimates of the value of the arms trade in major weapons with third
world countries are brought up-to-date for 1969: and there is an Arms Trade
Register of all major identified transactions with third world countries for
1969, with a provisional register for the first half of 1970.
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As background to SALT, the Yearbook gives a detailed analysis of United
States official statements about deployment of the Soviet missile designated
SS-9 and the Soviet Polaris-type submarine. It provides a brief on world
stocks of nuclear weapons which indicates the vast amount of lethal power,
equivalent probably to some 15 tons of TNT for every person in the world,
now stocked in the arsenals of the two great powers. The figures for nuclear-
weapons tests are brought up-to-date: 1970 shows every sign of being a very
high year, with a large number of United States tests. Nine or ten United
States underground tests have vented—that is, released radioactive material
to the atmosphere—in the last eighteen months. France has conducted a
series of atmospheric tests.

As background material to possible discussions of European disarmament,
there is a full account of past proposals for disarmament in Europe—pro-
posals for force reductions or disengagement, for measures to prevent sur-
prise attack, and for the development of nuclear-free zones. This history
shows how past proposals tended to founder because of their intricate rela-
tionship to the problem of the reunification of Germany.

Background material is presented to the sea-bed treaty—including a table
showing the extent of selected countries claims for territorial waters; and to
the discussions of disarmament in the field of chemical and biological war-
fare. There is a chronology of major disarmament efforts during the last
twelve months. Lists of signatories of the treaties concerning disarmament
are brought up-to-date to the end of August 1970. There are lists, with sum-
maries, of United Nations resolutions on disarmament and conflicts.
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Part I. Account of 1969/70



Chapter 1. World military expenditure
and the arms trade’

Part 1. World military expenditure, 1969/70

1969 was a year of rather more rapid price inflation than usual in Western
countries. The discussion of changes in military expenditure in money
terms, therefore, is not very meaningful—particularly when comparisons
are being made with changes in previous years. All the changes and trends
described below, therefore, are in real terms—that is, the price element has
been taken out—unless otherwise stated.

World military expenditure, in real terms, stopped rising in 1969. This fol-
lowed three years in which it has gone up by 30 per cent.2 In 1970 it
seems certain that it will fall, perhaps by about 2 per cent. Military expend-
iture is budgeted to come down significantly this year in the United States,

* The longer-term twenty-year trends in both military expenditure and the arms trade
were discussed in the SIPRI Yearbook 1968/69. This material is not repeated here.
? Another set of figures for world military expenditure is compiled by the United
States Arms Control and Disarmament Agency, (World Military Expenditures, 1969).
This shows the same general pattern for world expenditure—a sharp rise from 1965 to
1968, and then a flattening out. However, the ACDA estimate of the size of the rise
from 1965 to 1968 is lower. This is almost entirely because it has a much lower
figure for the increase in Warsaw Pact expenditure. Some of this difference is due to
a bigger price correction: but most of it shows up in the current price figures as well as
in the constant price figures. The SIPRI current price figures are taken from the state
budgets of the countries concerned: the ACDA figures therefore seem to imply that,
in ACDA’s view, the published budgets overstate the rise in Warsaw Pact expenditure.

Per cent change in the volume of military
expenditure, at constant prices

World 1965-68 1968-69
SIPRI +30 +0.2
ACDA +20 +0.5

NATO
SIPRI +30 -50
ACDA +29 -2.0

Warsaw Pact
SIPRI +30 +6.6
ACDA + 7 —

Others
SIPRI +24 + 73
ACDA +19 +12.0

2
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Table 1.1. Long and short term trends in the volume of world military expenditure

Based on constant price figures

Average per cent change per year Size of military
expenditure

Long- in 1969

term Year-to-year changes Budgeted US § bn,

trend® change  current prices and

1949-69 1965-66 1966-67 1967-68 1968-69 in 1970 exchange-rates

USA + 70 +192 +154 + 25 - 6.1 - 175 79.8
Other NATO + 49 +09 +44 -30 -04 + 13 25.3
Total NATO + 65 +14.1 +127 +12 - 48 - 55 105.1
USSR + 4.1 + 47 + 80 +155 + 59 + 09 42.1°
Other Warsaw .

Pact + 7.5 + 72 + 74 +185 +11.2 [+7.8] 7.0°
Total Warsaw

Pact +42 + 50 + 179 +15.9 + 6.6 [+1.8] 49.2°
Other European + 5.0 + 3.1 - 03 + 34 + 1.0 .. 2.6
Middle East +13.2  +125 +273 +17.7 +18.9 [18.9] 3.4
South Asia +49 + 19 -119 + 36 — 04 .o 2.0
Far East (excl.

China) + 172 + 43 + 70 +138 +16.7 .. 4.6
Oceania + 72 +189 +182 + 7.5 + 1.2 .. 14
Africa + 9.6 + 59 [+ 67 [+ 42] [+ 50] oo 1,2
Central America + 3.1 + 49 +10.5 + 1.1 [+ 2.1] . 0.5
South America + 28 - 0.8 +10.8 - 40 [+ 3.4] .. 2.2
World? + 57 +104 +107 + 641 + 0.2 .- 180.1

Source: The reference section, p. 266. Bracketed figures are estimates.

¢ 1957-69 for “Other Warsaw Pact” and Far East, excluding China; 1949-68 for Central and
South America.

® At Benoit-Lubell estimated defence purchasing-power-parity exchange-rates. See reference sec-
tion, p. 263.

¢ 1962-69.

2 Including an estimate for China of $7.8 bn in 1969.

and to rise very little in the Soviet Union. The movement in these two
countries virtually determines the movement for the world as a whole
(table 1.1).

In 1968 and 1969, the world was devoting about 7 per cent of its product
to military expenditure. This year the figure should come down, to around
6 1/, per cent. This is still equivalent to the total income of the poorer half
of the world’s population.

United States

United States military expenditure rose, in real terms, some 40 per cent
between 1965 and 1968: it then fell a little in 1969, and is likely to fall
rather more sharply in 1970. How far does the course of the Viet-Nam War
explain its movement? The answer is that most of it is explained in this way.

There is no unambiguous definition of “the cost of the Viet-Nam War”.
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operating costs in the theatre plus necessary support costs such as transporta-
tion, supply, equipment maintenance, training and medical services. For
example, all aircraft operating costs are included in these full costs—this
includes fuel, parts consumption, depot maintenance, base operations, and
other items.

The incremental cost is the additional cost of the war over and above
what would be spent in peacetime for the base-line units involved. It is not,
therefore, a hard-and-fast concept, since there is no knowing precisely what
“base-line” forces would have been in the absence of the Viet-Nam War.
The following example, given by the Secretary of Defense in testimony to
Congress,* illustrates the difference between full costs and incremental costs:

Take the 3d Marine Division which we moved out of Vietnam and placed
back in Okinawa. Okinawa was the original basing point for the 3d Marine
Division that went into Vietnam. The costs of this unit were considered a part
of the full cost of the war when it was in Vietnam. We moved the 3d Marines
back to Okinawa where they were prior to the war; and even though we re-
deployed them, we do not get the full savings because we still have the expense
of maintaining the 3d Division in Okinawa. We do, however, realize some sav-
ings, and an obvious one would be the ammunition which they were using in
Vietnam.

Now we are going to realize the full saving from the 5th Marine Division
which we are inactivating, but we do not get as great a saving from the 3d divi-
sion that we are redeploying, but retaining in the base line force.

To take another example, it is estimated that: “Air Force aircraft used a
certain amount of aircraft fuel in the theater. The baseline units involved
would have consumed about 37% of that amount in normal peacetime
operations. Therefore, the incremental war costs for fuel are equal to 63 % of
the full costs. This represents the cost of (a) the extra hours flown by
baseline units, above what they would fly in peacetime, and (b) all the
hours flown by non-baseline units, which would not be in the force in peace-
time.”8 ‘

Table 1.2 shows both sets of figures for Viet-Nam set against total
United States military expenditure; and it gives the figures both in current
and constant prices. For most purposes, the constant price figures are the
more sensible ones to use.

The main points are these:

1. On either basis—taking Viet-Nam incremental or full costs—the Viet-

¢ Department of Defense Appropriations for 1971. Hearings before a Subcommittee
of the Committee on Appropriations, House of Representatives, 91st Congress, 2nd
session. Part 1. Washington, 1970, page 412.

5 Ibid. page 461-62,
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Table 1.2. The Viet-Nam War® and United States military outlays®
US & bn, fiscal years ending in June of the year given

1965 1966 1967 1968 1969 1970¢  1971%.€

Constant (1961) prices”

Total military outlays 42.9 49.3 59.5 66.2 65.4 60.1 547
Viet-Nam full costs 0.1 53 17.8 22.7 24.1 18.3 [11.5]
Other military outlays 42.8 44.0 41.7 43.5 413 41.8 [43.2]
Total military outlays 42.9 49.3 59.5 66.2 65.4 60.1 54.7
Viet-Nam incremental costs 0.1 4.0 13.3 17.0 18.1 13.7 [ 8.6]
Other military outlays 42.8 453 46.2 49.2 47.3 464  [46.1]
Current prices
Total military outlays 46.2 54.4 67.5 774 78.0 76.3 71.1
Viet-Nam full costs 0.1 58 20.1 26.5 28.8 23.2 [15.0]
Other military outlays 46.1 48.6 47.4 50.9 49.2 53.1 [56.1)
Total military outlays 46.2 54.4 67.5 774 78.0 76.3 71.1
Viet-Nam incremental costs 0.1 4.3 15.1 19.9 21.6 174 [11.2]
Other military outlays 46.1 50.1 52.4 57.5 56.4 589  [59.9]

Source: The Budget of the United States Government, FY 1967 to 1969; and Statement by Secre-
‘tary of Defense on the FY 1971 Defense Program and Budget.

¢ Includes “special expenditure” in other South-East Asian countries.

b These are actual or estimated expenditure figures, not appropriations or obligational authority.
The figures include expenditure incurred by the Department of Defence only; it excludes military
assistance, military expenditure by the Atomic Energy Commission, and certain other defence-
related activities, which are included in the general reference tables (p. 266). The inclusion of
these would not alter the general relationship of spending in Viet-Nam to other spending.

¢ Estimates. 4 Budget forecast, subject to revision.

€ The Viet-Nam costs in 1971 are unofficial forecasts. f Deflated by the defence price index.

Nam War explains most of the movement in United States military expend-
iture since 1965,

2. Taking Viet-Nam full costs, other military expenditure, in real terms,
changed very little over the six years shown, and is budgeted to be about
the same in FY 1971 as it was in FY 1965.

3. Taking Viet-Nam incremental costs, other military expenditure rose
some 15 per cent between 1965 and 1968: and is budgeted to fall some
6 per cent from 1968 to 1971—so that in that year it would be, on this
basis of calculation, some 8 per cent higher, in real terms, than it was in
1965.

Last year the question was raised in the SIPRI Yearbook 1968/69
whether, as military spending in Viet-Nam came down, other military spend-
ing would rise to take its place: it seemed, on the basis of the budget left by
the previous administration, that this might happen. So far it has not hap-
pened, on either basis of calculating Viet-Nam expenditure: the pressures for
economies in military spending have been sufficiently strong to prevent it.

The expenditures which might have been expected to rise were those on
the strategic forces and on research and development. The 1971 budget for
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Table 1.3. Trends in the volume of United States military expenditure
Index numbers of volume,® FY 1965= 100, fiscal years

1971 Value in 1971
1965 1968 forecast current $ mn

Strategic forces 100.0 104.9 101.5 7947
General purpose forces 100.0 160.5 114.1 24 731
Intelligence and

communications 100.0 116.5 100.0 5238
Airlift and sealift 100.0 129.6 101.6 1481
Research and development 100.0 86.3 96.2 5402
All other® 100.0 1525 147.4 28 141
Total 100.0 139.2 1194 72941

Source: Department of Defense Appropriations for 1971. Hearings of the Committee on Appropria-
tions, House of Representatives, 91st Congress, 2nd session. Part 1, p. 485.

% All figures were divided through by the defence-price index: a forecast of this was made for 1971.
b Guard and reserve forces, central supply and maintenance, training, medical and other general
personnel activities, administration, support of other nations.

strategic forces is lower, in real terms, than that for 1968. Expenditure on
research and development is expected to go up from the 1968 figures—but
still to be lower than it was in 1965 (table 1.3).

The second half of the reduction in military spending in Viet-Nam is still
to come, of course. A large number of major new weapon systems are wait-
ing in the wings—further extensions of the anti-ballistic missile system
(page 50), a new bomber (page 50), the undersea long-range missile sys-
tem (page 131). It is still an open question, whether or not military spending
in the United States will in fact fall to the full extent of the reduction in
spending in Viet-Nam.

Tables 1.4 to 1.9 and accompanying charts showing regional and country
trends in the volume of military expenditure are given on pages 28-35.

Other NATO countries

Military expenditure in NATO countries apart from the United States has
been falling since 1967 (table 1.1). The 1968 estimates have been revised
downwards for a number of countries, so that it now appears that there was
a 3 per cent fall in that year. There was a further small fall in 1969. The
budgets for the year had suggested that there would be a rise: but, partly
because of underspending and partly because of an inflation which was more
rapid than expected, there was a small fall instead.

These are the main individual country points:

1. Of the major “other NATO” powers, Canada and the UK have cut
defence spending most since 1967—Canada by 9 !/, per cent and the UK
by 8 per cent.
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2. French military spending, which had been on a fairly marked upward
trend in the five years up to 1967 (with a 13 per cent rise) stopped rising
in that year and has since been held at the 1967 level.

3. West German military spending fell sharply in 1968: it rose in 1969
and the budget provides for a further increase in 1970. If the rise mate-
rializes, it would bring the figures back to the 1966 level.

4. Norway is one of the few NATO countries which has been steadily
increasing its military spending: expenditure in 1970 is expected to be some
30 per cent higher than in 1965.

5. Denmark budgeted for a large increase in military spending in 1969, of
over 10 per cent. In the event—according to NATO expenditure figures—
there was a small fall.

6. Portugal’s military spending, after increasing very rapidly from 1965
to 1968, dropped sharply last year: the budget provides for a further drop
this year.

7. Greece’s military spending rose over 80 per cent in the last four years,
from 1965 to 1969.

The budgets for the next financial year—when adjusted to the calendar
year and corrected for the probable rise in prices—suggest a small rise in
“other NATO’s” military spending in 1970. However, in the light of past
experience, it is unlikely that this rise will in fact materialize.

Warsaw Pact countries

The level of Warsaw Pact military expenditure, in comparison with that of
other countries, is a much disputed point: the question is discussed in the
reference section, page 263. Here the comment is not about the level but
about the trend in expenditure; the trend shown by the official budget figures
is usually accepted by most commentators.®

There is, however, the problem of price correction, to make the figures
comparable with the “real terms” series shown for other countries. Other
countries’ figures are corrected for the rise in prices with the consumer price
index. Only four of the seven Warsaw Pact countries have a price index of
this kind: and these indicators show very little movement. There is no con-
sumer price index for the Soviet Union. Consequently the changes “in
real terms” for Warsaw Pact countries are virtually the same as the changes
in current prices. It is possible that the increases are overstated in this way:
but in the absence of more information there is no way of knowing whether

¢ The ACDA figures are an exception: see footnote 2, page 2.
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this is so or not. There is little choice but to accept the figures set out in
table 1.5 as the best estimates that can be made on present information.

In the first two years of substantial United States engagement in the
Viet-Nam War—in 1966 and 1967—Warsaw Pact spending was rising more
slowly than that of NATO, and Soviet spending was rising more slowly than
that of the United States. In the next two years NATO spending began to
rise more slowly, and then fell: Warsaw Pact expenditure continued to rise.
Over the whole period, therefore, from 1965 to 1969, Soviet military ex-
penditure rose faster than United States expenditure—by 38 per cent as
against 32 per cent: and total Warsaw Pact expenditure rose much faster
than total NATO expenditure—by 40 per cent as against 24 per cent.

Soviet military spending is budgeted to level off this year, with only 1 per
cent rise. Military spending in other Warsaw Pact countries, however, is due
to increase a further 8 per cent—making in all an increase of over 60
per cent in the last five years for Warsaw Pact countries other than the
Soviet Union. It is not clear why there was this formidable rate of rise. It is
possible that in some of the countries increased payments have been nego-
tiated for the stationing costs of Soviet troops; and it is possible also that the
cost of supplies of Soviet weapons has risen. The Soviet Union, like the
United States, is quite possibly putting pressure on its partners to take a
larger share of the burden of military spending. There is no evidence of any
substantial rise in the numbers in the armed forces in these countries. Fur-
ther, the total size of “other Warsaw Pact” military budgets is still less than
half that of the total of “other NATO” military budgets (see pages 29 and
30).

Other developed cecuntries

All seven of the countries in the “other European™ group showed very little
change in their military spending, in real terms, in 1969: this is in line with
their long-term trend of only a gradual rise. 1970 is not likely to show
much change either. The Swedish budget suggests that there will be a 21/,
per cent fall in Swedish military spending, in real terms, this year—and Swe-
den represents rather more than a third of the total.

In Australia and New Zealand, military spending levelled off in 1969,
after a number of years in which it had been going up fast. Here again,
there does not seem likely to be much further rise in 1970. The Australian
budget provides for a 2 per cent increase, in real terms. In Japan, on the
other hand, military spending is moving up quite sharply—by 8 per cent in
1969—and with a budgeted rise of 14 per cent this year. Japanese military
spending is still very low in relation to the country’s wealth, with only 1
per cent of the national product going to military uses.
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show a mixture of rises and falls—with fairly rapid rises in Argentina,
Colombia and Mexico, and falls elsewhere (table 1.3).

This disparate experience, as between Middle East and Far East countries
and the rest of the developing world, shows up also in the analysis of the
shares of gross national product devoted to military expenditure in the de-
veloping countries as against the developed. Chart 1.3 presents a frequency
distribution of the proportions of national product given to military ex-
penditure in the two groups of countries: it shows, for example, that 3
per cent of the developed countries devoted between 0 and 1 per cent of their
national product to the military: 12 per cent devoted between 1 and 2 per
cent, and so on.

For developed countries, the largest single category consists of those
which devote 3—4 per cent of their national product to military wuses: and
there is no country which devotes over 10 per cent. For developing countries,
the distribution is different. Here the largest single category consists of those
countries which devote only 1-2 per cent of their product to the military.
On the other hand, 14 per cent of the total number of countries give over
10 per cent of their gross product to military uses.

Part I1. The third world: the trade in major weapons

The value estimates in this section are derived in the way described in the
reference section, page 331. They should be treated as indicating orders of
magnitude, not as precise figures.

Intreduction

The value of major weapons supplied to third world countries amounted to
$1.5 billion in 1969.” This is lower than the peak year, 1967, when they
amounted to $1.8 billion.

However, year-to-year movements are erratic: and the trend, as measured
by a five-year moving average (chart 1.4), is upwards. The fall between
1967 and 1969 is due to the reduction in Soviet supplies to the Middle East
and North Viet-Nam. The re-equipment of the Arab armies after the Six-
Day War is almost complete. Since the United States halted the bombing of

7 Major weapons include aircraft, ships, missiles and tanks. They do not include small
arms. A more detailed comment on the trends in major weapons supplies, and on the
sources and methods used in arriving at these figures, can be found in the SIPRI
Yearbook 1968/69. The figures have been extensively revised this year, but the
conclusions concerning long-term trends are not substantially altered.
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identified with that side and vitally concerned with its success or failure.
This occurs in two quite different ways. In one case, as in South East Asia,
participation in the conflict is intended. President Nixon’s policy of Viet-
namization is an explicit attempt to substitute the supply of weapons for the
more unpleasant and politically unpopular task of supplying troops. In this
situation, the supply of weapons is a consequence of identification with one
party to a conflict. In other cases, this identification may be a consequence
of supplying weapons for political gain. Once a supplying country has be-
come identified with one side in a conflict, then it may become necessary
to supply manpower as well as weapons to ensure that its side does not
lose. Such a defeat might involve the loss of all the political capital gained
through supplying weapons. In the Middle East, for instance, the Soviet
Union has become identified with the Arab cause. Another defeat on the
1967 scale would be bad for Soviet standing in Arab eyes. In 1969, there
was a large increase in the numbers of Soviet personnel serving in Egypt.
The supply of weapons is leading on to the supply of men.

The supplying countries

Despite the growth of defence industries in a number of smaller countries,
the export of major weapons to the developing world is still dominated by four
countries. In 1969, the United States, the Soviet Union, Britain and France
accounted for 95 per cent of major weapons supplies to third world coun-
tries.

The United States

The United States is responsible for the largest share of these exports, sup-
plying nearly half the total in 1969. This represents a substantial increase on
1968. Major weapons exports from the United States have nearly doubled.
The areas primarily responsible for this increase are the Middle East and the
Far East.

In the Middle East, the United States has become the primary supplier to
Israel after the French embargo. US major weapons supplies to Israel in
1969 amounted to $110 million. The United States has also increased arms
supplies to Jordan, after indications that Jordan might turn to the Soviet
Union if its demands could not be met from the West.

In the Far East, the increase in the supply of weapons to local forces is
quite clearly related to the Viet-Nam War. First, equipment which was origi-
nally promised to Thailand and South Korea in order to help persuade
these countries to participate in the Viet-Nam War has been provided. In
1969, Thailand received Hawk missiles and South Korea received 50 Phan-
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tom aircraft. Secondly, in accordance with the Nixon Doctrine, equipment
has been provided in the hope that local forces can carry on the Viet-Nam
War, and permit US troops to withdraw. In President Nixon’s words, “we
shall look to the nation directly threatened to assume the primary responsi-
bility of providing the manpower for its defence”.® This involves placing
“more emphasis on furnishing our allies with appropriate military and eco-
nomic assistance”.? In 1969, arms supplies to the Far East reached their
highest level since 1960. For FY 1971, the US Air Force plans to purchase
more aircraft for the Military Assistance Programme than for its own needs;
of 390 planned purchases, only 177 are intended for use by US forces.

There is considerable Congressional opposition to the programmes of
military aid, credit and sales. This is linked to the general criticism of US
overseas commitments.' There were several important cuts in the budget for
FY 1970. Congress refused to pass a $54.5 million appropriation to supply
Phantom fighters to Taiwan. A provision in the defence budget to enable
Northrop to develop an improved version of the F-5, especially designed to
meet the needs of South East Asian forces, was cut from $62 million to
$28 million. There has also been a tendency to use the Military Sales Bill
as a vehicle for influencing policy. House amendments to an extension of
the Military Sales Bill in March 1970 encouraged the President to seek ways
to control the international trade in arms, cautioned the President against
the sale of arms to military governments that deny “social progress” or
“fundamental rights” to their people, and called for negotiations with the
Soviet Union on a Middle East arms limitation. Senate amendments, in June
1970, went even further and included a provision that no further funds
should be authorized for the United States or any third country to fight in
Cambodia after 1 July 1970.

The transfer of surplus US weapons has become an increasingly important
way for the administration to evade Congressional limitations. The sale or
gift of such weapons is not subject to Congressional authorization. The De-
partment of Defense merely reports annually to Congress. In 1969, for
instance, Taiwan received surplus arms worth $157 million.2* These included
20 F-104 Starfighters and 35 F-100 Super Sabres. Greece received nearly
$26 million in surplus arms, in addition to the $37.5 million authorized by
Congress. This included five F-104 Starfighters.

® United States Foreign Policy for the 1970s. A New Strategy for Peace. A Report by
President Richard Nixon to the Congress, February 18, 1970.

® Statement by Secretary of Defense Laird, in Department of Defense Appropriations
for 1971. Hearings before a subcommittee of the Committee on Appropriations, House
of Representatives, 91st Congress, 2nd session. Part 1. Washington, 1970.

1 The background to this debate can be found in the SIPRI Yearbook 1968/69.
I These surplus military items are valued at their “utility value”, which is 30 per cent
of their acquisition cost and often lower than their market value.
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The Soviet Union

The Soviet Union is the second largest supplier of major weapons, account-
ing for roughly 20 per cent of the total. Soviet supplies of major weapons
have fallen by half since 1967, when they were higher than those from the
United States. This was due to a fall in supplies to the Middle East and
North Viet-Nam.

In the Middle East, the Soviet Union has completed the extensive re-
equipment programme following the Six-Day War in 1967. Nevertheless,
supplies of major weapons to the UAR are still higher than they were before
1967: an estimated $140 million in major weapons were supplied during
1969. A further increase is expected in 1970. So far the UAR has received
the new SA-3 missiles, with associated radar and other ground equipment,
and more sophisticated versions of the MiG-21. These weapons were accom-
panied by a large number of Soviet personnel. Apart from the UAR, only
South Yemen, in the Middle East, received major weapons from the Soviet
Union. The fear of dependence on the Soviet Union may be another explana-
tion for the fall in Soviet supplies to the area. This dissatisfaction has been
made explicit in Algeria, where ties with France are being rebuilt. In Iraq
there has been no evidence of major weapons imports from the Soviet Union
since 1967. Since the end of the Yemen War, the Yemen republican regime
has been making overtures to Western countries for aid.

An interesting feature of Soviet major weapons exports is the concentra-
tion on a few countries. India and the UAR together accounted for over 90
percent of total Soviet supplies during 1969. India now gets the bulk of its
weapons from the Soviet Union. Other countries which received major weap-
ons from the Soviet Union during 1969 were South Yemen, Pakistan, Sudan,
Mauritania and Nigeria.

Other supplying countries

British exports of major weapons show a continuation of the upward trend
started in 1965. Large shipments have gone to the oil-rich countries of the
Arabian Peninsula. In 1969, Kuwait and Saudi Arabia received Lightning
fighters, ordered in 1965 and 1966. The increase in British arms exports is
also partly a consequence of the British decision to withdraw forces from
east of the Suez Canal by 1971. Many small countries which previously
relied on the UK for their external defence are now establishing armed
forces. Singapore, for instance, will be taking over the Bloodhound missiles,
presently being operated by the RAF.

The sale of refurbished Hawker Hunters, as they are phased out of the
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RAF and other European air forces, is also proving to be a lucrative busi-
ness. Chile, Singapore, Jordan, Abu Dhabi and Qatar are all purchasing
these types, often in preparation for the purchase of more sophisticated
planes.

British naval exports have always been an important component of British
arms supplies, and these show no signs of diminishing. On the contrary,
British shipyards are making gains from the naval build-up in South
America.

French major weapons supplies showed a decline in 1969. This is due to
the embargo on arms to Israel. Before 1967, Israel was France's most
important third world customer. France, however, will soon be able to
compensate for the embargo. There has been a determined expansion of
markets, particularly in the Mediterranean area. In 1969 and 1970, Mirage
orders were received from Libya and Spain. Greece recently purchased
missile-equipped gunboats from France. French relations with North African
countries have also improved. Algeria, previously dependent on the Soviet
Union for arms, has purchased a large number of Magisters and is receiving
French assistance in setting up a school for pilots. Tunisia is also receiving
French military assistance. A Moroccan air force mission recently visited
Paris. There are indications that this might involve a purchase of Mirages,
in addition to the Magisters received in 1968.

France has also been making inroads in the South American market. In
addition to the sale of Mirages to Peru and of tanks to Argentina and Peru,
France has recently concluded a deal for Mirages with Brazil.

Recipient countries

South America

Major weapons imports to South America have shown a steadily rising
trend for some years, although they are still not as high as they were during
the years 1955 to 1961. Most of the increase consists of sophisticated weap-
ons from Europe: combat aircraft and naval vessels. The US share of exports
to Latin America rose from one-sixth in 1968 to one-third in 1969. It
consists mainly of equipment suitable for counter-insurgency and transport
aircraft. In 1969, for instance, Brazil and Argentina together ordered or re-
ceived 40 helicopters, almost exclusively from the United States.

The US policy of encouraging the purchase of counter-insurgency equip-
ment and discouraging the purchase of more sophisticated weapons led
Latin American countries to seek other sources of supply. Argentina, for
instance, has launched the Europa plan, a plan to build up her domestic
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defence industry with assistance from Europe. Reluctant to accept these
European intrusions into the Latin American market, the United States has
been drawn into the competition to supply sophisticated weapons.

THE QUEST FOR SUPERSONIC FIGHTERS!?

In 1965, Argentina ordered 50 A-4 Skyhawks to be delivered in two batches.
The second batch was held up due to shortages of this type of plane in
Viet-Nam, and was finally released in the spring of 1970. In the autumn of
1969, Argentina made a detailed evaluation of the British Harrier for use
on its newly acquired aircraft carrier. But in May 1970, Argentina was
reported to have purchased 16 more Skyhawks for this purpose. In 1967,
both Peru and Brazil opened negotiations with France for the purchase of
the Mirage. Peru ordered the Mirage in October 1967. Brazil, after several
months of vacillation, did not place an order. Following the Peruvian order,
the United States reversed its earlier decision not to supply supersonic fight-
ers before 1970 and offered the F-5 to Argentina, Brazil, Chile, Peru and
Venezuela. None of these countries has purchased the plane.

Brazilian interest in supersonic fighters was believed to have faded and
early in 1969, Brazil purchased 15 Skyhawks. In January 1970, however,
BAC confirmed that Brazil had shown an interest in the Lightning: a $40
million deal was reported to be imminent. On 15 May 1970, a deal was
concluded in Paris for the supply to Brazil of 12 Mirage III fighters and four
Mirage trainers.

THE NAVAL BUILD-UP

A new feature of the South American arms race is the purchase of naval
vessels. In 1968, Argentina purchased the ex-Dutch aircraft carrier, Karel
Doorman, now re-named 25 de Mayo. This was followed in early 1969 by
orders for two advanced guided-missile destroyers from Britain worth $72
million. The second of these will be assembled in Argentina. Argentina also
ordered two submarines from West Germany. These will also be assembled
in Argentina, thus circumventing the prohibition on the export of sub-
marines heavier than 450 tons from West Germany, without the prior ap-
proval of the Western European Union. Brazil is to receive two “Oberon”
class submarines from Britain and minesweepers from West Germany. Brazil
is also negotiating with a British firm, Vosper, for six guided-missile de-
stroyers, but problems have arisen over delivery dates and the order may go
to West Germany.

2 The background to this story can be found in SIPRI Yearbook 1968/69 pages
58-60.
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In November, 1969, a deal was concluded between Chile and Britain
worth $58 million. The deal includes two “Oberon” class submarines and
two “Leander” class frigates.

Central America

Major weapons imports have been falling steadily since the early 1960s, the
period of the Cuban arms build-up. In 1969, major weapons imports to
Central America were lower than in any year since 1950. The six F-51
Mustangs delivered to El Salvador, in 1968, were lost in the so-called Foot-
ball War with Honduras. But they were all replaced within a month. Both
Soviet and Western sources mention Soviet military aid to Cuba in 1969.
A new arms deal is believed to have been discussed during Marshal
Grechko’s visit to Cuba in November 1969.

The Middle East

Although major weapons imports have fallen since the peak year, 1967, the
Middle East still accounts for the largest share of third world imports. The
arms race between the UAR and Israel still dominates the Middle East.
These two countries accounted for one-half of the total imports to the
Middle East. Nevertheless, this is not the only arms race in the Middle
East. Build-ups are also taking place in the Arabian Peninsula and in North
Africa.

ISRAEL

As a result of the French embargo on arms to Israel, the United States has
become the main supplier of weapons to Israel. At a press conference
in July 1969, President Pompidou indicated that he might be prepared to
allow a return to the selective embargo, which had been in operation before
January 1969.13 Throughout 1969 France continued to supply spare Mirage
parts to Israel. These, however, were halted after Israeli sailors smuggled six
gunboats out of Cherbourg on Christmas Day, 1969. By May 1970 Israel
had received most of the 70 A-4 Skyhawk fighters and three trainers ordered
in two batches from the USA in 1966 and 1968. Forty of the 50 F-4
Phantom fighters and six reconnaissance aircraft ordered in December 1968
had also arrived. For these Phantoms Israel is paying $300 million. Israel
is also pressing Washington to release another 100 Shybhawks and 25 Phan-
toms. The last ten of the Phantoms have been slightly delayed due to the
installation of an optical gunsight fire-control system for interception follow-
ing the recent inflow of Soviet weapons to the UAR. For commando opera-

13 For background on the French embargo, see SIPRI Yearbook 1968/69.
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tions, like the capture of the Egyptian air defence radar unit in December
1969, Israel is now using the Sikorsky CH-53 heavy-lift helicopter. This
helicopter has previously only been sold to two other countries outside the
USA: West Germany and Austria, A report in 4! Ahram, the Egyptian semi-
official daily, that Israel had been promised 130 of these helicopters, was
denied by the US Department of State, which confirmed that seven had been
delivered.

THE UNITED ARAB REPUBLIC

During 1969 and 1970, Soviet supplies to the UAR have been concentrated
on improving its air-defence system. An agreement for 200 MiG-21s was
signed early in 1969, no doubt partly as a response to the US decision to
supply Phantoms to Israel in December 1968. Deliveries of these planes have
continued in 1970. In the spring, it was reported that they included 150
MiG-21Js, the radar-equipped all-weather version for night interception.
Some 70 MiG-21s of the Egyptian Air Force were reported to have been
modified in 1970 for strike duties. About 20 Sukhoi Su-7 fighters were
delivered in 1969 and an additional 16 in 1970. The UAR is also reported
to have acquired a number of Tu-16 bombers. This is, however, difficult to
ascertain, as Tu-16s are apparently flown on Soviet reconnaissance missions
in the Mediterranean. Some Soviet sources suggest that the Soviet Union is
unwilling to supply offensive aircraft to the UAR Air Force.

About 200 pilots who had been training in the Soviet Union returned to
the UAR in the autumn of 1969. President Nasser explained in an interview
in Cairo in February 1970 that, although accelerated pilot-training courses
for Egyptian pilots had been set up, the UAR still had a long way to go to
catch up with Israel. The Israelis, he said, have three pilots per aircraft,
enabling each aircraft to undertake nine sorties a day. The number of
Egyptian pilots does not enable Egypt to undertake more than three sorties
in a day.

The Israeli air offensive against the UAR SA-2 surface-to-air batteries in
the autumn of 1969 is reported to have led to the destruction of 70 per cent
of these sites. When replacements started to arrive early in 1970 they in-
cluded SA-3 missiles, a more advanced version with the capability to inter-
cept low-flying aircraft. The SA-3 missiles have been accompanied by ad-
vanced radar and other ground equipment and by Soviet technicians who
install the missiles and teach the Egyptians to operate them.

JORDAN

The possibility that Jordan might acquire Soviet weapons speeded up the
delivery of British and US weapons to Jordan. Jordan has now received 21
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Hawker Hunters and 100 Centurions from the UK. Four more Hawker
Hunters are expected, The United States has supplied 18 of the promised
36 F-104 Starfighters. A Tass report, that an arms deal had been signed
between the Soviet Union and Jordan on 21 January 1969, may be one
reason why the United States agreed to supply Hawk anti-aircraft missiles to
Jordan in the spring of 1970. In fact, an arms deal with the Soviet Union
for the supply of anti-aircraft guns, light machine guns and rifles was also
reported in January 1970.

SYRIA

While Jordan has played the Soviet card to increase arms supplies from the
West, Syria appears to have played the Chinese card to increase arms sup-
plies from the Soviet Union. Syrian dissatisfaction with Soviet military aid
was reflected by the sudden cancellation of a visit to the Soviet Union by the
Syrian President. A military mission headed by the chief of staff Major
General Mustafa Talas arrived instead in Peking on 15 May 1969 and Syria
was promised Chinese weapons worth $15 million. In July, President Atassi
went to Moscow where he was promised $200 million in military aid re-
payable over ten years at a low rate of interest. Late in 1969, Syria was
reported to be receiving MiGs and other heavy weapons and was said,
in 1970, to have been promised SA-3 missiles.

THE ARABIAN PENINSULA

The countries on the Arabian Peninsula and Iran have all, in recent years,
used their oil revenues to build up their armed forces. Kuwait and Saudi
Arabia have provided loans for Jordanian purchases of arms; they have both
taken delivery in 1968-1969 of British Lightning fighters. The delivery of
Phantoms to Iran has also been completed.

Not having been able to reach an agreement on a federation, the small
states are now building up their forces in anticipation of a British withdrawal
and the expected ensuing internal and external disputes and search for
leadership. Both Abu Dhabi and Qatar have ordered Hunters from Britain
and Qatar is also purchasing the Tigercat surface-to-air missile.

North Africa

The striking feature of major weapons imports to North Africa is the in-
cease in French supplies. The announcement in January 1970 that Libya
was to buy 110 Mirages was perhaps the most dramatic arms-trade event of
the year. Before the Libyan coup in September 1969, Libya relied mainly on
Britain and the United States for arms. In 1968, Libya ordered 18 F-5s from
the United States. Ten were received before the coup. In April 1968 a con-
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tract was signed with BAC for the supply of a complete air-defence system
including Rapier and Thunderbird surface-to-air missiles and radar. The con-
tract was worth more than $300 million. Libya also ordered various ships
from the UK, including three patrol boats equipped with French SS.12 mis-
siles and a frigate. In April 1969 a contract was signed for about $100 mil-
lion worth of Chieftain tanks and Abbott self-propelled 105 mm guns. After
the coup, the new Libyan regime began to reconsider its ties with the West.
The withdrawal of US and British troops from their bases in Libya was
negotiated for March and June 1970. The BAC air defence package was
cancelled in December 1969, after Libya had ceased paying instalments.
It is not clear what has happened to the orders for Chieftain tanks and
Abbott guns. Deliveries of Soviet tanks and other military equipment were
made in July 1970; this makes deliveries of British equipment less likely.

The French deal includes 110 Mirages and 20 Magister trainers. It is re-
ported to be part of a wider commercial deal. It is worth approximately
$150 million and deliveries will take place between 1970 and 1974. At the
time the deal was signed, Libya had only nine trained pilots. Two hundred
pilots and six hundred technicians will be required to fly the new planes.

In July 1969, Algeria, previously dependent on the Soviet Union for arms,
signed an agreement with France for the purchase of 28 Fouga Magisters.
These planes were repurchased by Sud-Aviation from the West German
Luftwatfe and refurbished. The French are also providing assistance for a
flying school at Bou Sfer, the sole French base retained under the 1962
Evian agreement. The school will also be used by personnel from Libya,
Tunisia, and Morocco. Algeria is getting more directly involved in the
Middle East War: aircraft from the UAR are being stationed on its soil.
Egyptian SA-2 missiles have been transferred to Algeria to protect these air
bases.

South Africa

Since the British embargo of 1964, South Africa has relied on France and
Italy for weapons. During 1969, South Africa received from France Puma
and Alouette helicopters, C-160 Transall transports and the first of three
“Daphne” class submarines. On 2 May 1969, the South African Defence
Minister, Mr. Botha, announced that an all-weather surface-to-air weapon
system was under development by French companies for the South African
Government. The system is known as Cactus in South Africa and Crotale in
France. Matra is responsible for the development and manufacture of the
missile, while Compagnie Electronique Thompson Houston-Hotchkiss
Brandt is responsible for the ground equipment., The French Government
has helped finance the project. The missile can be transported on South
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Africa’s C-130 Hercules and C-160 Transall transports. The initial deliveries
are expected in early 1971. The first export offers for this system come from
Lebanon. The deal with Lebanon has been subject to criticism in South Af-
rica, where there is some sympathy for Israel.

South Africa is also continuing to build up its own defence industry. The
production of the Italian MB.326 Impala armed trainer is the biggest
project currently being undertaken. There have been minor evasions
of the embargo in both the United States and Britain. According to figures
provided by the Department of Defense, the United States sold $35.5 million
worth of military equipment to South Africa during fiscal years 1962-1968
and $3.1 million during fiscal year 1969. In 1969, Britain sold South Africa
three HS-125 VIP transports, but the British claim that they are for civil
purposes only. New sales by Britain are expected since the new Conservative
government came to power in June 1970,

Sub-Saharan Africa

Major weapons imports into the whole of the rest of Sub-Saharan Africa
were equivalent to only 60 per cent of the major weapons imports received
by South Africa alone. This section deals only with a few selected countries.

TANZANIA AND ZAMBIA

Both Tanzania and Zambia are now arming because they fear clashes with
their southern neighbours. Tanzania is terminating its five-year agreement
with Canada, under which Canada has supplied instructors to the Tanzanian
armed forces. The agreement extended to December 1969. President Nyerere
said in a radio interview in October 1969 that in future Tanzania would
rely on Chinese instructors. Both Tanzania and Zambia feel the need for
an air-defence system to prevent Portuguese and Rhodesian air incursions.
Zambia has been negotiating with BAC for the purchase of Rapier surface-
to-air missiles. It is uncertain whether the deal has been finally concluded,
the main obstacle being finance. In January 1969, the Zambian Government
gave the UK a statutory year’s notice of the cancellation of the British Joint
Services Training Agreement. The task of training the Zambian Air Force
has been taken over by Italy. This is part of a package deal between Italy
and Zambia which includes the construction of a new jet base at a cost of
$11.2 million, the purchase by Zambia of five Agusta-Bell Iroquois helicop-
ters and an unspecified number of MB.326 trainers.

NIGERIA

Arms supplies to Nigeria and Biafra were reported throughout the war from
a multitude of sources. It is difficult to establish the facts.
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For most of the war Biafra depended on private sources of supply. Some
were based on private initiatives like that of the Swedish Count von Rosen
who, together with four other Swedish pilots, was flying for the Biafran Air
Force in MFI-9Bs. These small trainers were transported from Sweden, or
possibly from West Germany where they are being produced under licence,
to Biafra, having first been equipped in France with rockets for ground-
attack operations. Nineteen of these planes were supplied to Biafra. Other
supplies came from commercial arms dealers operating from Portugal. An
example of the prices which had to be paid for these weapons is the purchase
of two Douglas C-47s which were initially sold by the West German Luft-
waffe to a charter company in Luxembourg, for $5 000 each. When they
finally reached Biafra, equipped with bomb racks and extra fuel tanks, they
cost $45 000 each. From mid-1968 Biafra was purchasing arms from Gabon,
originally bought from the French Government and resold at cost. The sup-
ply of these French weapons reached a peak at the end of 1968 and then fell.
In June 1969, at the time of Count von Rosen’s expedition, French arms
supplies were reported to have been resumed. However, in November 1969,
President Pompidou called for a cooling of relations with Biafra. Restrictions
were imposed on private and unofficial supplies. When Biafran resistance
crumbled in January 1970, six NA T-6 trainers and 18 of the MFI-9 Mili-
Trainers were reported to be on hand. Of the two Gloster Meteors pur-
chased, one was lost in an accident on the way to Biafra and the other re-
mained in Guinea Bissau, where it was being repaired.

Nigeria depended on the Soviet Union and the UAR for its air equipment
and on Britain for its ground equipment. By January 1970, 30 MiG-17s
were reported to be on hand. In June 1969, two MiG-19s were identified.
They were believed to have come from East Germany. Some months later
most of the Egyptian MiG pilots were said to have been replaced by East
Germans. The arrival, in June 1969, of Su-7 fighters was reported and
cannot be entirely ruled out, although this is a very advanced fighter. An
analysis of Nigeria’s trade figures shows an increase of British arms supplies
from £80 000 in 1966 to £2.8 million in 1968. The British Foreign Secre-
tary, Mr Stewart, stated in the House of Commons on 17 November 1969
that the increase in British supplies was due to the expansion of the Nigerian
Army (which increased from 10 000 men in early 1967 to 120 000 in Janu-
ary 1970). During the course of the war, British arms supplies remained (ac-
cording to Mr Stewart) at the level of 15 per cent of Nigeria’s total arms
imports. Nigeria also had resort to private arms suppliers. DC-3s were
bought from Sabena airlines in Belgium. Nigeria also converted some of the
Nigerian Airways’ DC-3s for bombing and transport missions earlier in the
war.
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SUDAN

Sudan has been offered arms by the Soviet Union on several occasions
since 1956. A major deal was finally concluded in 1967. Deliveries have
now begun and include T-55 tanks, MiG-21s and the heavy An-12
transport aircraft.

The Indian sub-continent

Major weapons supplies to the Indian sub-continent fell slightly in 1969 but
this does not indicate a reversal of the long-term upward trend. India now
receives most of her weapons from the Soviet Union. In 1969 these included
a large number of naval vessels, including two of the four “F” class sub-
marines on order and Su-7 interceptors. A second batch of 100 Su-7s was
ordered in 1969.

India is also attempting to expand her domestic defence industry. In addi-
tion to the MiG-21s and air-to-air missiles now being produced in India,
the Soviet Union agreed in 1969 to licence the production of MiG-21Ms,
believed to be a STOL version. An agreement has also been concluded with
France for the production of air-to-surface and surface-to-surface missiles.

Despite Indian protests, the Soviet Union signed an arms agreement with
Pakistan in July 1968. Deliveries in 1969 included a number of tanks and
spare parts for the planes received from China during the years 1965-1966.

The Far East
There has been a dramatic increase in arms supplies to the Far East. These
come primarily from the United States.

TAIWAN AND SOUTH KOREA
Taiwan and South Korea account together for more than 80 per cent of
the arms imports to the Far East in 1969, There has been a massive inflow
of very sophisticated equipment to both of these countries. South Korea has
received the Phantoms promised in February 1968. Taiwan had also re-
quested the Phantom but this was vetoed by Congress. However, during
1969, Taiwan received $157 million worth of arms from US surplus stocks.
The supplies to Taiwan included four 20-year old destroyers, 35 F-100
Super Sabre fighters, 20 F-104 Starfighters, more than 30 C-119 Packet
transports, about 50 medium tanks, 120 howitzers and thousands of M-14
rifles. Taiwan also received 70 Northrop F-5 fighters.

CAMBODIA

Before the overthrow of Prince Sihanouk in March 1970 Cambodia was
receiving arms and military aid from France, the Soviet Union and China.
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Shortly after the coup a deal was concluded with South Viet-Nam for the
transfer of arms. In the middle of April a general appeal for arms aid was
issued by the new government and less than a week later a personal appeal
was made to President Nixon. The USA expressed its readiness to supply
1500 AK-47 automatic rifles at once and 4 000 to 5 000 more within two or
three weeks. These arms were from China and had been captured in Viet-
Nam. In May a Department of State official said that a large number of
M-2 carbines had been sent to Cambodia. The Lon Nol regime was promised
further US military aid after the US withdrawal on 30 June.

THAILAND AND LAOS

Both Thailand and Laos have requested more US aid. They are at present
receiving aircraft and other equipment for counter-insurgency. Thailand has
received Hawk missiles, in return for increased participation in the Viet-Nam
War.

MALAYSIA AND SINGAPORE

Both Malaysia and Singapore are arming to compensate for the British
withdrawal from east of Suez. Both are receiving assistance from Australia.
Malaysia’s quest for fighters ended temporarily with the Australian promise
of ten Sabre fighters on a grant basis. Singapore has purchased Hunters and
the BACI167 ground attack aircraft, and the Bloodhound surface-to-air
missile system now being operated there by the RAF.

VIET-NAM

President Nixon’s policy of “Vietnamization” has had :a considerable im-
pact on the level of arms supplies to South Viet-Nam. Secretary of Defense
Laird requested an additional $156 million, over and above the $1 087 mil-
lion already obligated for FY 1969 and FY 1970, to enable the South Viet-
namese forces to take over the functions of the withdrawing US troops.
Large transfers of weapons, especially counter-insurgency equipment, took
place in 1969. These include deliveries of Cessna A-37 ground attack planes,
300 helicopters and several hundred patrol boats.

Agreements were signed in November 1968 and October 1969 between
North Viet-Nam and the Soviet Union for the supply of arms, ammunition
and other supplies and materials “needed for strengthening the defence
capacity of the Democratic Republic of Viet-Nam”.* Very little else is
known about North Vietnamese arms imports in 1969. According to official
US sources, Soviet military aid has dropped considerably in recent months

% Tass, 15 October 1969 (quoted in New York Times, 16 October 1969).

26



Third world: the trade in major weapons

and is now approximately half the peak level of $500 million in 1967. The
decline is attributed to the fact that, since the end of the bombing, North
Viet-Nam no longer needs expensive anti-aircraft missiles, radar, and anti-
aircraft guns.

There were reports that China had increased the supply of weapons to
North Viet-Nam, following the US invasion of Cambodia.

Europe
GREECE

The United States selective embargo on Greece appears to affect only the
supply of F-5 fighters. Sixteen of the 56 aircraft ordered in 1964 are still
being withheld. However, the remaining 40 were released in 1969 together
with five Starfighters. The United States also agreed to renew a loan of six
warships.

Other NATO allies are proving even more loyal. France is supplying ship-
to-ship missiles and fast gunboats. Negotiations were started for the purchase
of the Mirage, but no order has yet been given. (Negotiations may have
been aimed at putting pressure on the United States to lift the embargo.)
From West Germany, Greece has received under the Military Assistance
Programme 40 Noratlas transports. Greece has also ordered four West
German submarines. Since these weigh 1 000 tons, their delivery is subject
to the approval of the Western European Union. Criticism of the sale has
been voiced by some members of the WEU.

PORTUGAL

West Germany and France were responsible for the bulk of Portuguese
major weapons imports in 1969. France is aiding the Portuguese war effort
by the supply of large numbers of helicopters. After criticism of the proposed
sale of 20 ex-Luftwaffe Dornier Do-27 light transports to Nigeria, these were
diverted to Portugal. Together with a number of corvettes purchased from
West Germany, they might also prove useful in Africa.
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Table 1.4. NATO: Long and short term trends in the volume of military expenditure

Based on constant price figures

Average per cent change per year

Size of military

expenditure
Long- in 1969
term Year-to-year changes Budgeted US 8 bn,
trend change current prices and
1949-69 1965-66 196667 1967-68 1968—-69 in 1970  exchange-rates
USA + 70 +192 +154 + 25 - 6.1 - 15 79.8
Canada +60 +26 + 76 —58 -~ 36 [— 25] 1.8
Belgium + 5.1 + 09 + 51 + 57 + 14 - 0.6
Denmark +57 -14 +05 +69 -—-04 + 56 0.3
France +46 + 28 + 53 -o01 - 038 —_ 5.7
Germany, West + 5.6 — 1.8 + 4.1 -113 + 43 + 50 5.6
Greece + 64 + 88 +286 +167 +12.1 — 0.4
Italy + 48 + 8.1 -23 +19 -09 -10 2.3
Luxembourg + 4.3 — ~22.3 —-14.3 +16.7 — 0.008
Netherlands + 48 —-26 +11.1 -—-14 + 48 + 72 1.0
Norway + 58 —-05 +32 + 58 +106 + 65 0.4
Portugal + 7.6 + 49 +229 + 23 —14.5 — 43 0.3
Turkey +49 -32 +03 + 78 + 64 .. 0.6
UK +16 —-10 +30 —-29 -48 + 08 5.5

Source: The reference section, p. 266.

2 1953-69.

Table 1.5. Warsaw Pact: Long and short term trends in the volume of military

expenditure
Based on constant price figures
Size of military
Average per cent per year expenditure
in 1969
Long- US § bn,
term Year-to-year changes Budgeted current prices and
trend change exchange-rates
1957-69% 1965-66 1966-67 1967-68 196869 in 1970 & ©
Albania? .o — 55 —_ +11.6  +37.7 . 0.01 0.03
Bulgaria + 55 + 37 +103 — +14.4 . 0.3 0.1
Czechoslovakia + 3.5 + 54 +11.9 + 5.8 + 7.5 + 7.1 1.6 1.0
Germany, East +13.3 +179 + 9.1 +61.0 + 95 + 6.2 1.9 1.5
Hungary +120 - 04 + 62 +184 +228 . 0.5 0.3
Poland + 85 + 54 + 37 + 88 + 8.1 +10.0 2.0 1.3
Romania + 44 + 58 + 4.1 + 38 +235 + 93 0.7 0.4
USSR + 4.1 + 4.7 + 80 +155 + 59 + 09 421 19.7

Source: The reference section, p. 268.

% USSR 1949-69 (1957-69, 5.2 per cent); Bast Germany 1958—69.
b Benoit-Lubell exchange-rates.
¢ ‘Non-commercial’ rates, except for the USSR, for which there is only a basic rate, See UN
Statistical Yearbook 1969, p. 568.

Albania is included, as it was in the Warsaw Pact during most of this period.
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Table 1.8. Africa: Long and short term trends in the volume of military expenditure®

Based on constant price figures

Average per cent change per year Size of military
expenditure

Long- Short- in 1969

term term Year-to-year-changes Budgeted US & mn,

trend trend 3 change current prices and

1949-69 1965-69 1965-66 1966-67 1967-68 1968-69 in 1970  exchange-rates

North Africa
Algeria + 27  + 06 + 23 — — ) —] 99.2
Morocco +11.9°  +13.0F + 04 + 72 +34.0 [ . 148.2™
Libya +14.1° 4142 + 54 4206 + 7.6 +242 +11.3 40.0
Tunisia +12.6%  + 57 +149 — 73  +220 - 40 20.0

Sub-Saharan Africa
South Africa  -+1047 + 23 +91 —-02 -16 - 13 . 353.3™
Congo, Kinshasa +12.1% - 27 +39.4 —14.5 —18.9 — 6.3 1] 121.1*
Nigeria +20.0° 4141 - 28 +501 + 1.8 . . 91.0™
Sudan +1577 4200  +416 + 1.9  +20.8 . 55.3m
Ethiopia + 697 — 05 +90 +26 —38 — 87 .. 37.5
Ghana +11.6"  +11.5 - 77 +303 +104 +166 48.2
S. Rhodesia . + 845 — 76 +199 +149 21.2"
Zambia .- + 28% 4270 - 31 -—116 .- . 19.6™
Kenya + 7.6  +11.0 +256 +248 + 28 — 55 . 16.2
Ivory Coast . +114 - 09 +243 . . . 16.7"
Cameroon +33° + 23 +25 — 08 — . .. 16.2*
Madagascar .- + 808 + 44 + 14 .- . .. 12.27
Tanzania +33.00  +120 +138 +162 + 70 +109 . 12.3

Source: See the reference section, page 276.

% Figures are given only for those countries whose military expenditure in 1969 exceeded $10 million (at current
gricm and exchange-rates).

1963-69. € 1961-68. R 1957-69. k 1965-68. " 1967.
€ 1958-68. 7 1949-68. ! 1960-69. ! 1964-67. % 1960-67.
2 1956-69. 7 1960-69. 7 1962-69. ™ 1968,

Table 1.9. Latin America: Long and short-term trends in the volume of military
expenditure®

Based on constant price figures

Average per cent change per year Size of military
expenditure

Long- in 1969

term Year-to-year changes Budgeted US & mn,

trend change current prices and

1949-69 1965-66 1966-67 1967-68 1968-69 in 1970  exchange-rates

South America

Brazil + 34° -163 +40.6 —12.1 .. .. 1099.5°
Arpgentina - 11 +12.6 —20.6 + 56 +18.1 .- 435.1
Venezuela + 86 + 5.8 +10.8 - 13 - 13 .. 197.5
Peru + 60 + 34 +285 — — 8.6 .- 149.0
Columbia + 8.5 — + 32 + 1.7 +17.8 .. 162.2
Chile + 3.0 + 4.1 +10.1 + 12 - 55 .. 110.7
Central America

Mexico + 54 + 3.9 +166 + 4.0 + 8.8 .. 204.8

Source: The reference section, page 278.

¢ Figures are given only for countries whose military expenditure in 1969 exceeded $100 million
(at current prices and exchange-rates). Cuba is not included because reliable figures are not avail-
able for most of the period. b 1949-1968. ¢ 1968.
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Chapter 2. The main arms race: SALT and
European security

Introduction

This chapter analyses the present state of the arms race between the United
States and the Soviet Union and between their alliances in Europe. Two-
thirds of the world’s military spending is concentrated here. “SALT” (the
Strategic Arms Limitation Talks) and “European security”, the two current
approaches to check the arms race, are then considered.

SALT and European security are analysed in the same chapter since the
problems they deal with are intertwined. They may be separately negotiable
but they cannot be neatly isolated. There is one spectrum of weapons,
ranging from long-range missiles with nuclear warheads to rifles firing con-
ventional bullets. It is usually not possible to see the implications of changes
in policy with respect to one part of the spectrum without looking at the
whole: and many weapons, for example aircraft, can be used for many
different purposes. Similarly, it is misleading to call some nuclear weapons
strategic and others tactical, as if the nature of the weapon dictated the
nature of its use and as if these terms now had any clear meaning. The
word strategic, which used to mean the art by which a general so moved his
forces as to impose upon the enemy the place, time and conditions of fight-
ing preferred by himself,! came to be used, rather euphemistically, in the
Second World War to describe bombing designed to disorganize the enemy’s
internal economy and to destroy morale: that is, bombing directed against
civilians. Nowadays even this meaning is stretched. For example, in official
Western analyses of the “strategic balance” and in many background articles
on SALT, the term strategic weapons is used to mean ICBMs (intercon-
tinental ballistic missiles) and other weapons, such as long-range bombers
and SLBMs (submarine-launched ballistic missiles), with which the Soviet
Union and the United States can threaten onme another without using the
territory of their allies. A definition of this kind can easily lead to the view
that the thousands of nuclear weapons in Europe are all “tactical”, whatever

1 Both the Concise Oxford Dictionary and Webster's New World Dictionary give
definitions along these lines.
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that may mean, and to the implication that the destruction of Europe is a
“tactical” matter. Part of the difficulty stems from applying the terms stra-
tegic and tactical to weapons rather than to the policies of their users.

In order to avoid troubles of this kind, the words strategic and tactical
will be avoided here so far as possible.

The analysis is complicated by the fact that in an arms race biased
perceptions are inevitable, as they are in any conflict or political problem.
That is, the different parties will see the situation in different terms, coloured
by fear, by self-justification and by other factors. These biases may be con-
scious at the stage where people who are interested—politicians, the military,
scientists, industrialists and journalists—are composing the arguments and
selecting the evidence they will use in the advocacy of a particular policy.
But commonly they will be unconscious, They will occur because people
select and read into information—or the absence of information—what fits
their preconceptions. Those preconceptions will be formed by the interests
and values of the group to which the individual belongs. Frequent repetition
and lack of contrary views within the group will give those preconceptions
a strong hold on people’s minds.

In each nation the groups who govern policy are likely, on average, to
have a hostile perception of the other nation or nations engaged in an arms
race. But within each nation there are likely to be different groups with
different views. Thus, to use the popular American terms, the “hawks” in
any nation will tend to attribute aggressive intentions to the other side and
will typically exaggerate the number and capabilities of its forces and weap-
ons. They will put an adverse interpretation on a particular weapons
decision by the other side, and will argue from this that they should be given
more forces and weapons. On the other hand, the “doves” will attribute
relatively peaceful intentions to the other side and will play down the num-
bers and capabilities of its forces. Both views may be far removed from the
truth; and the truth may not lie at the mid-point between them. This is a
basic example. Biases will often be more complex.

It is important to try to detect and correct these biases. They are a major
obstacle to negotiation and to a realistic assessment of the situation.

The problem is compounded by the fact that all the published information
about levels of forces and weapons comes from one side only—the West.
It has been impossible to find such information from Soviet or East Euro-
pean sources.

No attempt is made to analyse aspects of the competition between the two
super powers other than the arms race, for example, political and economic
competition. Nor are the economic and social forces that influence the arms
race within each country analysed here.
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Part I. The Strategic Arms Limitation Talks

Square-bracketed references, thus [1] refer to the list of sources on page 89.

Nuclear arms race

Several points about the information need to be noted. First, reliability:

As a result of the development of reconnaissance satellites, Western esti-
mates of actual numbers of Soviet launchers deployed are now probably
rather reliable. For example, the cameras carried in reconnaissance satellites
are reported to be capable of a resolution of less than 1 foot. [1]

Estimates of how many missile silos are under construction or how many
submarines have been launched and are in the water, based on satellite re-
connaissance, are likely to be quite reliable. They will indicate how many
launchers will be operational within a year or two. Longer-term projections
are unlikely to be at all reliable. The Soviet Union, unlike the United States,
does not publish its plans; and its plans anyway are likely to be dependent
on the outcome of SALT. In the absence of information, policy-makers may
make projections, i.e., they may assume that the Soviet Union will continue
to deploy a new weapon at, say, the same rate in the future as in the past.
The word “projection” then means assumption, no more.

The fact that the size of the nuclear forces is examined here does not
mean that small, or even large, changes in the balance between the different
sides should be regarded as important. An appraisal is given on page 55.

Secondly, measurement. There are several ways of trying to assess stocks
of nuclear weapons. For example, one might be interested in total world-
wide destruction, including radioactive fallout and its effects. In the debates
on nuclear deterrence, which are the heart of the arms race, the aim usually
is to estimate the damage you could inflict on your enemy in a second strike,
i.e., your assured destruction capability. In the United States this is “cal-
culated” in terms of the proportion of the population and industrial capacity
of the other side that could be killed or destroyed by direct effects of a
second strike with nuclear weapons. The secondary effects through radio-
active fallout and economic and social dislocation are ignored.

Even then vast destruction is provided for. “Our calculations indicate that
the U.S. strategic forces programmed over the next few years, even against
the highest Soviet threat projected in the NIE [National Intelligence Esti-
mate], would be able to destroy in a second strike more than two-fifths of
the Soviet population and about three-quarters of their industrial capa-
city.” [2] Nothing is known of Soviet calculations of this kind.

To arrive at these estimates of capacity to inflict death or damage in a
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second strike, it is necessary to take into account many variables: total
pumbers of delivery vehicles, numbers of warheads, their megatonnage, the
proportion normally out of range or unservicable, response time, vulnerabil-
ity, reliability, accuracy, ability to penetrate defences and so on. And it is
necessary to make assumptions about many of these variables for your
opponent’s force in order to calculate how many of your weapons he might
destroy in a first strike; the probability of human failures and disorders ought
to be taken into account too. The combining of unbalanced assumptions for
these variables in so-called “worst-case analysis” has been one of the ways in
which successive steps in the arms race have been justified. Indeed, that is
how the official United States calculations of assured destruction capability
have been made. [3] Knowledge about many of the variables in these cal-
culations, and of the relationships by which they are linked together into an
overall picture, is so theoretical and sketchy that the scope for error is very
great. Nobody can know at all precisely what a nuclear exchange would
be like.

The aim here is to get a general indication of what is happening in the
arms race. For this purpose a few indicators can be used, each subject to
qualification,

Megatonnage

When there were only fission bombs, the quantity of enriched uranium and
plutonium was a fair, though not a precise, indicator of the explosive power
of the bombs a nation could produce. The destructive potential depended on
warhead size, on the nature of the target and the method of delivery. But
with fusion bombs, which are operational or under development in all five
nuclear powers, there is no longer any precise relationship. Fissile material
is used only as a trigger for fusion bombs. They can be made of almost any
size, simply by varying the quantity of the other, relatively cheap, ingre-
dients. During the 1960s private estimates of the explosive power of the
world’s stock of nuclear weapons have ranged from the equivalent of 30
thousand million tons to 300 thousand million tons of TNT. The higher
figures appear to be based on rather extreme assumptions about the kinds
of warheads into which the fissile material was manufactured. The lower
figure dates back to the early 1960s.

Since the early to mid-1960s the explosive power of the total stock of
warheads may have been coming down. With multiple warheads and with
higher accuracies generally, small warheads will do more damage than
their large precursors would have done with poorer accuracies. The informa-
tion available on stocks of fissile material and megatonnage is set out in the
reference material, page 376.
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Accuracies

Accuracies have increased extremely rapidly since ballistic missiles were
introduced. In 1944 the German V2 had an accuracy of about 4 miles
over a range of 200 miles. Ten years later US ICBM accuracies were
estimated at 5 miles over a range of 5000 miles, a twenty-fold improve-
ment in the ratio. [4] Since then, US test accuracies over a 5 000 mile range
appear to have come down to less than a mile and similar accuracies tend
nowadays to be attributed, rightly or wrongly, to Soviet missiles, now or in
the near future. Accuracies continue to increase. The significance of this
is that the ability to destroy a hardened missile silo with a given warhead is
extremely sensitive to the distance of its explosion from the silo: the proba-
bility of destroying a Minuteman silo (built to withstand a pressure up to
300 pounds per square inch) with a warhead of 200 kilotons is normally
given in US sources as 12 per cent with a CEP of half a mile and 40 per
cent if the CEP could be reduced to a quarter mile. With a 5-megaton
warhead the corresponding figures are 68 per cent and 99 per cent. The
CEP measures the accuracy of the missile: it is the radius of a circle within
which the missile has a 50 per cent probability of landing.

Number of delivery vehicles

The number of delivery vehicles—missiles, aircraft, artillery pieces and so on
—is another indicator of nuclear forces. It too is imperfect. Many delivery
vehicles, notably aircraft, can also deliver conventional weapons or perform
other functions, for example reconnaissance, and they may be able to deliver
several warheads at once or in quick succession. All delivery vehicles can
vary greatly in vulnerability, accuracy, reliability, penetration aids and so on.
Overall the total number of nuclear delivery vehicles appears still to be
rising.

Number of warheads

The number of warheads is increasingly important as multiple warheads are
introduced on long-range missiles, and as more and smaller air-to-ground
missiles of higher accuracy are installed in aircraft. The military attractions
of multiple warheads are two: they will tend to do more damage than large
single warheads because of the better target coverage they will achieve, and
the chances of penetrating ABM defences will be greater than with single
warheads. MRVs (multiple re-entry vehicles) which scatter in a fixed pattern
are the simplest type of multiple warhead. MIRVs (multiple independently-
targeted re-entry vehicles) which can be individually guided at separate
targets are more sophisticated. MRV's have been deployed in some types of
US missiles since 1966 and the first MIRVs became operational on US mis-
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Table 2.1. US estimates of Soviet ICBMs operational

Number Increase
Mid-1966 250
Mid-1967 570 320
1 Sept. 1968 900 330
1 Sept. 1969 1060 160
Projection
Mid-1970 =1250 =200

Source: Department of Defense Appropriations for 1971. Hearings before a Subcommittee of the
Committee on Appropriations. House of Representatives, 91st Congress, 2nd session. Part 1.
‘Washington, 1970, p. 35 and 102-3.

rapid rate.” [S] The rate of increase for 1969 and the estimated increase to
mid-1970, given in the United States “posture statement” presenting the de-
fence budget for the fiscal year 1971, is considerably less than that for the
two preceding years, but it is still substantial. The numbers given there are
shown in table 2.1.

The growth of numbers of SLBMs in the US Polaris class submarines and
in the equivalent Soviet class, designated the Y-class submarines in the West,
is shown in chart 2.2. Polaris started to come into service slowly at the
beginning of the 1960s and then with a rush in the mid-1960s.2 By 1967
there were 41 submarines, carrying 656 missiles. The A-3 missile was fitted
to the last 23 boats and five early boats were refitted with it too.? All or
many of these A-3 missiles carry three MRV warheads. If, as has been
reported [6, 7], all 28 boats carry these multiple-warhead missiles, while the
13 others carry the single-warhead missile, the total warheads in all the 41
Polaris submarines is 1552,

The available evidence on the Soviet Y-class submarine is set out in the
reference section, page 142. From the time of launching it can take a year
or two for new submarines like this to be fitted out, to complete trials,
to be shaken down and finally to go on station. US and British experience
shows this.

The evidence suggests that more than ten Y-class submarines have been
launched, but that few are yet operational. Conflicting statements have been
made about the number operational. On April 20, Mr Laird, in an alarming
speech, indicated a figure of ten or more. But a few days later a United
States Department of Defense spokesman indicated that one Y-class sub-
marine might be on regular station in the Atlantic.

For these reasons only a dotted line has been used for Y-class SLBMs in
chart 2.2.

3 For a detailed description of submarine-launched ballistic missiles, see SIPRI Year-
book 1968/69, pages 96-111.
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In Western appraisals the Y-class submarine is usually credited with
a missile launched from below the surface with a range of 1 500 nautical
miles, tests of which had been observed. Recently, it has been reported in
the United States that tests had been observed of a submarine-launched
missile with a range of 3 000 miles. [8] The sequence, but not the timing,
is the same as that followed with Polaris: the Polaris Al and A2 had ranges
of 1200 and 1 500 nautical miles; the A3 had a range of 2 500 nautical
miles. But whereas the Polaris A3 carried three MRV warheads, the Soviet
Y-class missiles are not believed to do so. The difference in warhead num-
bers shown in the lower part of chart 2.2 is therefore vast.

In addition to the missiles carried by the Y-class submarines, the Soviet
Union is estimated to have 45 surface-launched ballistic missiles of older
types carried by nuclear-powered submarines. These and other earlier Soviet
missiles carried on submarines, which are relatively vulnerable and are be-
lieved by Western authorities to be aimed at Eurasia or at ships, are dealt
with in the reference material, page 368.

In long-range bombers, the United States has a roughly three-fold superi-
ority in numbers and also has bombers of much greater range and payload
than the Soviet Union. Some of the United States bombers are assigned to
Viet-Nam. On the Soviet side it is doubtful if many, or possibly any, of their
bombers are assigned to long-range nuclear attack against land targets, There
are many reports of their being assigned to maritime reconnaissance and to
anti-submarine and anti-carrier roles. [9]

The United States has a big lead if these three groups of nuclear weap-
ons—ICBMs, SLBMs and long-range bombers—are taken together. The
Soviet Union has just caught up and is moving slightly ahead in numbers of
ICBMs; it is still far behind in SLBMs and in long-range bombers.

In assessments of the nuclear position, attention is often confined to these
three groups of weapons, ICBMs, SLBMs and long-range bombers belonging
to the Soviet Union and the United States, and they are described as
“strategic weapons™. This is not surprising. These are the only weapons that
could hit the United States, the country from which all the information
originates; and they are weapons in which big new developments take place.

But the exclusion of all the other weapons means both that the total
size of today’s nuclear arsenals is understated and that the sense of a close
or precarious balance may be enhanced.

An attempt has therefore been made to indicate on a wider basis the
number of nuclear weapons belonging to each of the five nuclear powers.
The figures are a summary of the information it has been possible to find
in published sources. They are presented in table 2.2.

The table shows, by broad types, the number of nuclear-weapon delivery
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vehicles belonging to each nuclear power that might hit the territory of its
potential enemies. Nuclear weapons designed to destroy other weapons, e.g.,
anti-aircraft, ABM, or anti-submarine weapons, are excluded. The entries
for the United States include aircraft, short-range missiles, or other weapons
manned by its NATO allies which could deliver warheads maintained under
United States control.

As between the two main alliances, the weapons are graded in the columns
of the table according to the parts of potential enemy territory they can hit—
the opposing super power, the edges of its territory only, or its allies.

The figures are subject to considerable qualification:

The estimates all come from Western sources. The basic source that has
been used where possible is the United States defence posture statement in
which the main estimates are for September 1969. In places, estimates have
been made from various published figures. A larger study covering a number
of years is in preparation.

The total number of weapons in service is generally shown. At any time,
some will be on alert, some will be in reserve, some will be unservicable
and so on. With missile-firing submarines, a considerable proportion will not
be “on station”, in a position to attack the enemy. They will be travelling
to or from their bases, or at them.

What is usually shown are numbers of missiles based on land or at sea,
and numbers of aircraft. The aircraft may often carry more than one bomb
or air-to-ground missile; some Western missiles already have multiple war-
heads; some aircraft might fly several sorties in a short time.

The aim has been to include all types of weapons which have been de-
signed or adapted to carry nuclear warheads against the territory of an
opponent, even if it is known that some of them may at the moment be
performing some other task. Assymetrical assessments are often made by
deducting from your own side weapons, for example, aircraft, that are as-
signed to other tasks for the moment, while failing, through bias or lack of
information, to make a similar adjustment to the figures for the other side.
The fact that the weapons system could readily be used to deliver nuclear
weapons against you is significant: indeed, it is what leads to the inclusion
of them when counting the other side’s weapons. As already noted, United
States and, to a greater extent, Soviet long-range bombers appear partly to
be assigned to other tasks. Shorter-range aircraft may perform various roles,
but it is known that large numbers of them in Europe, especially on the
Western side, are designed for attack and can carry nuclear weapons.

As between the Soviet Union and the United States and their respective
allies, the situation is geographically assymetrical. The Soviet Union is ad-
jacent to its Warsaw Pact allies and not far from NATO territory, whereas
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Table 2.2. Western estimates of nuclear weapons, September 1969
Western

Capable of hitting:
all or most  limited parts other Warsaw
Nation and weapon Number of USSR of USSR Pact countries
USA
ICBM 1054 X X
Long-range bombers 581 X X
Polaris SLBM 656 X X
Carrier-based aircraft® low hundreds/ X X
1 thousand”
Cruise missile launchers on land? less than 100 X X
Short-range missiles® 1 thousand some X
or more
Medium and short-range 1 thousand/ X X
aircraft® 2 thousand”
United Kingdom
Polaris SLBM? 64 x x
Longish-range V-bombers® 80 X X
Medium and short-range
aircraft® 240 x
France
Medium-range Mirage
bombers? 62 X X
Carrier-based and other less than 100 X x
aircraft’
China.

A “limited number of TU-16" medium-range bombers. Enough U2 for only a few dozen
weapons of any type.

the United States is far away from both its NATO allies and from the Soviet
Union and other Warsaw Pact allies. For this and other reasons, the Soviet
Union is vulnerable to attack by many more weapons than the United States.
The Soviet population is not as highly concentrated in big cities as is the
US population.

As shown in table 2.2, the weapons which might hit the United States
include over 1 000 ICBMs and those submarine-launched missiles carried by
the several Y-class submarines that are believed to be already operational.
There are then up to 150 long-range bombers, as well as the surface-
launched ballistic missiles of short range on submarines, and the several
hundred cruise missiles on submarines and warships. It is believed that
many of this latter group are targeted elsewhere.

On the other side, the Soviet Union is vulnerable to the following United
States weapons: over 1000 ICBMs, 656 submarine-launched missiles from
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Soviet
Capable of hitting:
all or most  limited parts other NATO
Nation and weapon Number of USA of USA countries
USSR
ICBM 1100 X X
Long-range bombers 150 X x
“Y-class” SLBM 64 X x
Earlier SLBM® 115 x X
Cruise missiles on submarines® 270 ? X
Cruise missile launchers about
on ships® 60 ? x
Medium-range missiles 700 X
Short-range missiles unknown X
Medium-range aircraft 700 X
Short-range aircraft unknown? X

Sources: Fiscal Year 1971 Defense Program and Budget. Statement by Secretary of Defense
Melvin R. Laird before a Joint Session of the Senate Armed Services and Appropriations Com-
mittees. 20 February 1970,

% SIPRI work sheets.

b Jane’s Fighting Ships, 1969-70. London: Sampson Low, Marsten, and 1970, p. 316. Daily
Telegraph, 8 May 1970.

¢ International Air Forces and Military Aircraft Directory. Aviation Advisory Services, May
1969, p. 60.

International Air Forces and Military Aircraft Directory. Aviation Advisory Services, January

1969, pp. 40—43; February 1969, pp. 44-46. Aviation Week & Space Technology 80 (1), 16 March
1964,

¢ See the reference section, p. 152.

! The high figure is the number in different parts of the world that are physically capable of deliv-
ering nuclear weapons; the low figure is the estimated number that may be assigned to this role.
¢ The Soviet Union and its Warsaw Pact allies are believed to have more than a thousand light
bombers and ground attack aircraft but there is no sure evidence that these carry nuclear weapons.

Polaris submarines, all or most with MRV warheads, and up to 580 long-
range bombers. There are about 1 000 carrier-based planes that are phys-
ically capable of delivering nuclear weapons and about 4 000 shorter-range
land-based aircraft with this capability. But the available published informa-
tion suggests that only a fraction of these are assigned to delivery of nuclear
weapons. The figures at the lower end of the ranges given in table 2.2
are rough estimates of what is fairly readily available for attack on the target
areas shown. Finally, the fringes of the Soviet Union might be hit by some of
the United States short-range missiles based in Europe.

Exchanges of nuclear weapons between the Soviet Union and the United
States might take place at short range in Asia as well as in Europe. United
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States aircraft based on land and on carriers in Asia are quite close to Soviet
territory in Asia. On the other side, the rather barren target of Alaska, as
well as US bases in Asia, presumably are vulnerable to any weapons of
appropriate range stationed at the extremities of Soviet Asia. But these must
be second-order problems.

The Soviet Union is vulnerable to Britain’s 64 Polaris missiles, each with
three MRV warheads, and to its bombers, land-based and carrier-based, as
well as to perhaps 100 or so French aircraft, land-based and carrier-based.

Many of the shorter-range weapons can hit only the fringes of the Soviet
Union, and the older Soviet submarine-launched missiles could hit only the
coastal fringes of the United States. In both countries these are some of the
most highly populated and highly industrialized areas.

The number of nuclear weapons that could hit the European allies of the
two big powers is very large but hard to assess at all precisely. Some
Western SLBMs or ICBMs may be targeted at Warsaw Pact allies. Some
Soviet SLBMs are believed to be assigned to targets in Eurasia. Apart from
that, the numbers attributed to the Soviet Union are 750 medium-range
missiles, an unknown number of small missiles and a relatively small num-
ber of short-range aircraft carrying nuclear weapons. The Soviet air force in
Europe is believed to include many interceptors and, compared with the
West, few attack .aircraft which could have a nuclear role. On the Western
side, there is a variety of missiles deployed in Europe. The total probably
exceeds a thousand. And there are so-called “tactical” attack aircraft num-
bering one or two thousand.

The total number of United States nuclear warheads in Western Europe
was stated by Mr. Clifford in 1968 to be 7 200. [10] This appears to include
artillery warheads, spares, re-load bombs for second sorties and so on. ‘

Finally China, which is set out separately in table 2.2, has a nuclear
force which is still infinitesimal compared with that of the larger nuclear
powers. According to the US authorities, China has a number of bombers
acquired from the Soviet Union many years ago and enough U2%¥ for “a
few dozen weapons of any type”. [11]

There are a number of qualitative differences in the nuclear armouries.
Some have been noted. Generally speaking, the United States appears to be
the pace-setter in the large-scale incorporation of new technologies into its
armoury.

In whatever way the nuclear situation is examined, the inescapable feature
is what enormous quantities of weapons have been amassed. The increase
continues.

¢ See page 78.
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United States trends

Broadly speaking, the United States is rapidly introducing multiple warheads
and, less rapidly, the ABM: while not now deploying more long-range de-
livery vehicles, it is going ahead strongly with the development of new types.
The Secretary of Defense has declared his belief that the United States
should go ahead and procure them unless SALT produces results soon. The
defence budget was presented as a budget of moderation pending the out-
come of SALT. Later it was reported that Mr Laird, after giving a NATO
meeting an alarming account of the Soviet nuclear programme, had said that:
“Unless progress develops in the strategic arms limitation talks in the next
12 to 18 months, the Administration will have to consider expansion and
acceleration of its nuclear arms program.” [8]

The changes already under way are the introduction of three indepen-
dently targeted MIRV warheads on the Minuteman missiles, now planned
for most but not all of these land-based missiles, and secondly, the refitting
of the thirty-one submarines now carrying Polaris A3 missiles with Poseidon
missiles. These are larger and more accurate and each carries ten MIRV
warheads. Thus, each of these thirty-one submarines will be able to deliver
160 independently-targeted warheads. The first Poseidon missiles are ex-
pected to become operational in January 1971. There are plans—though
there seems to be some uncertainty about their date of implementation—to
convert the remaining ten nuclear submarines, which now carry Polaris A2
missiles with single warheads, to the A3 with three MRV warheads.

The introduction of MIRV has been going ahead unexpectedly fast. It
had been expected that the testing of multiple-warhead systems for the Po-
seidon and Minuteman IIT missiles would be completed in June 1970 and
that operational deployment would follow. [12] On March 10 the Secretary
of the Air Force, Mr Seamans, told a Congressional committee that they
would start “fielding the Minuteman III in June”. On 19 June 1970, it was
announced by the US Air Force that: “We can now say that the Strategic
Air Command has assumed responsibility for the first flight of these mis-
siles. ... The first flight consists of ten missiles and one launch control
facility.” [13]

The United States is also going ahead with the development and procure-
ment of a new air-to-ground missile designated SRAM, carried by long-range
bombers. It carries a nuclear warhead and it is reported that each long-
range bomber (B-52) will carry twenty of them and that the B-1 is being
designed so that it could carry twenty-four if it carried nothing else. [14~15]
Further ahead there is SCAD, a “decoy” with a nuclear warhead. As with
MIRV warheads on missiles, there is a move to far more warheads per
delivery vehicle, each probably smaller in yield but with improved penetra-
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Table 2.3. Number of warheads on US missiles and bombers

a) Missiles Now With MIRV
Minuteman I 1x1or2mt
II 1X2 mt
I 3x200 kt
Polaris A2 I1x1 mt
A3 (MRV) 3x0.3/0.5 mt
Poseidon 10 x 50 kt
b) Bombers Now With SRAM
2-4 bombs X 1to 24 mt 4 bombs X 1+ mt
+ 2 Hounddog X 4 mt + 20 SRAM x 200 kt

For comparison:

Hiroshima 1x14 kt
Nagasaki 1x21 kt

Sources: Lapp, Ralph E. Kill and Overkill. New York, 1962. Lapp, Ralph E. Nuclear Weapons:
Past and Present. Bulletin of the Atomic Scientists 26 (6): 103-106, June 1970. Brown, D. A.
SRAM Production Expected in Mid-1970. Aviation Week & Space Technology 91 (22): 47-48,
December 1969. Stone, Jeremy. Containing the Arms Race, Some Specific Proposals. Cam-
bridge, Massachusetts, 1966, page 7. See also, SIPRI Yearbook 1968/69, pages 102-3.

tion and probably improved accuracy too. The changes in number of war-
heads per missile and bomber resulting from all this, and the reported sizes
of those warheads, is shown in table 2.3.

In 1969 the administration announced its intention to go ahead with the
ABM in the “Safeguard” version, slightly different from the previous ad-
ministration’s Sentinel version. In the face of remarkable opposition, the ad-
ministration asked for and got the approval of the Senate by one vote to
start work at two defensive missile sites out of the twelve eventually planned.
Early in 1970 the administration asked for funds with which to start work
on a third site, the cost being $920 million in the year beginning 1 July
1970. [16] Congressional approval was again obtained. [70]

The administration is also going ahead with development of two new ma-
jor delivery systems, the B-1 manned bomber (also designated AMSA—ad-
vanced manned strategic aircraft) and the ULMS, a new missile submarine
with greatly increased range and other innovations.

Before the present administration decided to go ahead with it, the pro-
posal for a new manned bomber had been advocated by the Air Force and
rejected by previous administrations over a long period of years. The posture
statement indicated that $64 million carried over from earlier years, plus a
further $100 million from the new budget, would be spent on engineering
development of the B-1. [11] In early June 1970, contracts for the design,
development and test-flying of five prototypes were announced at a total
cost of about $2 billion. [17] Congressional approval of future funding for
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Table 2.4. Projections of numbers of US and Soviet nuclear warheads in long-range
delivery systems

Author When ICBM SLBM Bombers Total
USA
Senate Foreign Relations After MIRV 3000 5120 646 8 766
Committee staff, 1969%
York, Aug. 1969° After MIRV about over about nearly
3000 5000 500 9 000

Rathjens and Kistiakovsky, After MIRV 3000 5120 2144 10 264
Jan. 1970°

Institute for Strategic By 1975 over over over about
Studies, early 1970% 2 000 5 400 3 500 11 000
Lapp, early 1970 1975 2000 5440 2160 9 600
USSR
Senate Foreign Relations After MIRV 4 500 500 150 5150
Committee, March 1969%
York, Aug. 19692 After MIRV 4 500 500 150 5150
Rathjens and Kistiakovsky, After MIRV 4050 1645 600 6295
Jan. 1970°
Institute for Strategic By 1975 Increase by “similar percentage” as USA®
Studies, early 1970
Lapp, early 1970¢ 1975 .. . X 3 500/5 500
Sources:

¢ Strategic and Foreign Policy Implications of ABM Systems. Hearings before the Subcommittee
on International Organization and Disarmament Affairs of the Committee on Foreign Relations.
Part I. US Senate, 91st Congress, 2nd session. March 1969, pp. 300-301.

b Scientific American 221 (2): 18-20, August 1969.

¢ Scientific American 222 (1): 20, January 1970.

4 Strategic Survey 1970. London: Institute for Strategic Studies, 1970. The Strategic Survey puts
the present number of Soviet warheads at 1880, including 450 in bombers, and says: “The Soviet
Union ... could presumably increase its numerical strength by some similar percentage [as the
USA).” The figure implied is just below 4 900 Soviet warheads by 1975.

¢ Lapp, Ralph E. ABM, MIRV and SALT. Address to the American Physical Society, 28 April
1970. (manuscript).

these contracts will be required. The posture statement said that no produc-
tion decision need be made at this stage. Nevertheless, the project is now
alive. It has been reported in the acrospace press that the Air Force “hopes
to order at least 250 operational aircraft” and to attain an “initial opera-
tional capability with the advanced bomber in 1978”. [18]

The new submarine, which would take longer to develop and come into
operation than the bomber, is described on page 131.

Another development of importance in the pipeline is the development of
terminal-guidance systems whereby individual warheads could be steered
onto their targets. In this context, reference is often made to the techniques
of “map-matching” whereby a sensor in the nose of the warhead would
scan the ground; the image it obtained would be compared automatically
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with a map of the target area previously obtained by satellite or aerial
reconnaissance, and a steering system would be linked up. Terminal guid-
ance, if introduced, will produce further increases in accuracy.

Of these developments the one with the most obvious effect on destructive
power will be the deployment of multiple warheads. Five published Western
projections of the resulting total number of United States warheads on
ICBMs, SLMBs and long-range bombers are shown in table 2.4. The figures
indicate that the United States is likely to have about 10 000 warheads on
long-range delivery vehicles by 1975. The earlier projections for the United
States assume that all Minuteman missiles will in the end be MIRV’d; the
later ones assume that by 1975 only half, or a few more than half, will be
MIRV’d. That seems consistent with present plans, but they could change.
The later estimates for the United States show much higher figures for the
number of warheads per bomber than the earlier ones. They make provision
for the introduction of the new air-to-ground missiles.

Soviet trends

There are great difficulties in saying anything about Soviet trends in nuclear
weapons procurement and the future Soviet nuclear armoury. Because of the
lack of Soviet information on these subjects, it is necessary to use US in-
formation. This information has often been presented in, or around, political
debates the object of which is to get public and Congressional approval of
US nuclear weapons programmes. In such a context the likelihood of bias
in the information and its presentation is bound to be high. Over the past
two years, during which the ABM and other programmes have been pushed
through against strong opposition, it is clear that Mr Laird and his spokes-
men at the Department of Defense have been presenting a more alarming
view than is held by the experts in the “intelligence community”. The central
proposition put forward by the administration and, in most acute form, by
Mr Laird, has been that the increase in total Soviet missile strength, com-
bined with the continued increase within that total in the numbers and
qualities of the large Soviet missile designated SS-9, constitute a potential
threat to the United States deterrent, meaning that the Soviets might be
developing a “first-strike capability”. Thus in early 1969, Mr Laird, re-
ferring to the SS-9, gave his view in the most direct terms: “Well, we were
and still are going for a second strike capability, as you know. With the
large tonnage the Soviets have they are going for our missiles and they are
going for a first strike capability. There is no question about that.” [19]

Defence against such a first-strike capability is the first of the three objec-
tives claimed by the present administration for the ABM. [20]
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Many people have challenged the proposition that any Soviet leader could
conceivably believe that in launching a first strike he could destroy so many
of the nuclear delivery vehicles and warheads of the United States and its
allies, including those on submarines, in bombers and in Europe, that the
Soviet Union would not suffer intolerable damage in a retaliatory strike; and
some have challenged, though perhaps with less emphasis—relatively few ex-
perts like to challenge the premises of the arms race—the idea that he could
see any political advantage in doing so.

What concerns us here, however, is what new evidence, if any, has been
adduced about Soviet trends.

The key paragraph in this year’s posture statement says that the experts
believe that it is impossible to offer a view of future Soviet ICBM numbers
or possibly of numbers of any Soviet missiles. The words are rather ambig-
uous. The view offgred instead is a personal one by Mr Laird, consisting of
the assumption that the Soviets will continue to increase their ICBM strength
at the same average rate as over the past several years. The fact that the
rate of increase has slowed down in the past two years is ignored, so that
the projection implies a renewed acceleration. The passage reads as follows:

It it estimated that the number of operational ICBMs will continue to increase
through mid-1971. Beyond mid-1971 the projections become less firm. The 1969
projection was that the Soviet ICBM forces would continue to grow, but at a
considerably slower rate than previously, leveling off by mid-1974. This year,
there is no agreed figure within the intelligence community for the upper level
of the range of estimates. The intelligence community believes that it is im-
possible to estimate, with any high confidence, or to make projections of Soviet
force level objectives at this time. I would note that if Soviet deployment con-
tinues at the average rate of the past several years, the figure of 2 500 launchers
that I referred to last spring could be attained by the mid-1970s. However, I am
not offering that figure as a forecast, but rather as a possibility which I, as
Secretary of Defense, must take into account in planning. [11]

He also states that the projections of Soviet “ICBM and SLBM strengths
for mid-1970 and mid-1971” have had to be revised upwards in each of the
past five years as new information on Soviet missile deployment came in.
This presumably refers to the combined total of ICBMs and SLBMs and
chiefly reflects under-estimation of ICBM numbers: the figure for Y-class
submarines operational is still so low at mid-1970 that it seems unlikely
that it has been revised upwards five times.

All the five authors who made projections for the United States shown in
table 2.4 made projections for, or some remarks about, the Soviet Union.
But these cannot be based on evidence. It looks as if most of the authors
assumed that the Soviet Union would build up its land-based missile force
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a little further and would add three MIRV warheads to each by 1975. But
each author may have been influenced by his predecessor so that he may
have been inadvertently perpetuating a kind of conventional fiction.

In short, it is impossible to say what policy as regards the acquisition
of strategic weapons the Soviet Union will follow. In any case, its policy is
likely to be influenced by the outcome of SALT.

As regards immediate trends, with respect to which there can be evidence
of work started, there is estimated to be quite a number of Y-class sub-
marines in the pipeline: about ten or so launched and perhaps about the
same number laid down (see reference material, page 371). At a news
conference, Mr Laird has recently stated that new starts of ICBM silos are
continuing, but he gave no numbers. [21]

As regards the SS-9 missile, which has figured so prominently in the ABM
and other US nuclear-weapon debates over the past two years, the ad-
ministration has claimed that if 500 SS-9 missiles with three independently-
targeted warheads—MIRV—were deployed (the USA reckons the SS-9 to
be capable of carrying one 25-megaton warhead or three 5-megaton war-
heads) this would constitute a “first strike” threat to the 1 000 Minuteman
ICBMs in the United States. It is a truism that if this, or any missile, had a
sufficiently good combination of yield (i.e., explosive power), accuracy, re-
liability, and other attributes, 500 of them with three warheads each could
be expected to hit a high proportion of 1 000 fixed targets. As noted below,
the development of MIRVs and increasing accuracies means that both sides
are likely simultaneously to see first-strike capabilities on the other side—
and on their own side if they look at the problem symmetrically—as regards
land-based missiles and other immobile weapons whose location is accurately
known.

The point about the SS-9 is that the possibility of developing a first-
strike capability soon, and the express desire to achieve it, have been at-
tributed to the Soviet Union. The available evidence on the SS-9 is examined
in some detail in the reference material, page 358. The rate at which the
US authorities apparently estimate that the SS-9 has been deployed is shown
in table 2.5. The evidence seems less alarming from the standpoint of the
United States than some of the statements made about it. The SS-9 has been
coming into operation slowly since 1966; it does not yet have MRVs, let
alone MIRVs, fitted to it, though some testing has taken place. It is esti-
mated that 220 were operational early in 1970; 60 were under construction, .
implying no quick increase or decrease in the rate of completions. It is
not known at what rate new missile silos have been started since the summer
of 1969. According to some US reports there was a pause between late 1969
and the summer of 1970. (See page 361.) Since the Soviet authorities re-
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Table 2.5. US estimates of numbers of SS-9 missiles

Spotted (= started)

Cumulative Operational Under
total at end (=completed) construction
During year  year at end year at end year

1964 42 42 0 42

1965 66 108 0 108

1966 54 162

1967 30 192

1968 36 228

1969 54 282 222 60

April 1970 more than 280

Average per year

1964-69 47

Source: See the reference section, p. 363.

mained silent, the nature and significance of this reported pause is a matter
of guesswork,

Appraisal
The general picture is this:

The United States went ahead very fast in developing vast numbers of long-
range nuclear weapons in the early 1960s.

The Soviet Union began, with a large delay, to catch up. It also began to
deploy an ABM system, but apparently stopped.

The United States held its numbers of long-range launchers constant but
made many qualitative improvements. It has begun rapidly to introduce
multiple warheads and has started on an ABM of its own.

The Soviet Union, apparently behind in multiple warheads, is still going
ahead introducing more launchers. It has overtaken the United States in the
number of land-based launchers; it is beginning to produce Polaris-type sub-
marines at something like the rate that the United States achieved about ten
years ago. The United States in the end produced forty-one.

The United States is proceeding with the development of new delivery
systems, notably the new submarine (ULMS) and new long-range bomber
(B-1) and the Secretary of Defense has declared his view that it will be
necessary to go ahead with these if SALT does not produce results fairly
soon.

On the United States side, the view presented in justification of the new
weapons programmes, notably the ABM on which the debate has been
focussed, is that they are needed in order to prevent the Soviet Union from

8 See SIPRI Yearbook 196869, pages 3942,
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achieving a “first-strike” capability or strategic superiority in some other
sense.

The introduction by one country of MIRV warheads will always tend to
appear as a potential first-strike capability to the land-based missiles of an
adversary if number and types of launchers are at all equal, because of the
disproportion between launching points and targets that can be attacked:
a missile coming from one silo on the other side can aim separate warheads
at several of your missile silos. If, as tends to happen, it is assumed that
all or most of the warheads will hit the target—probably a most unrealistic
assumption—that means all your missiles are at risk.

Thus on one side the United States administration reads the intention to
produce a first strike into the combination of accuracy, yield and numbers
which it fears the Soviet SS-9 force may acquire in the future if it is fitted
with MIRV warheads and if the number of missiles continues to be in-
creased. On the other side, comparable people in the Soviet Union seem
bound to make a similar interpretation of the vast numbers of MIRV war-
heads which they know are being installed in the United States and of the
further increases in accuracy through terminal-guidance systems, known to
be under development. It is true that, on 29 December 1969, President
Nixon said that “there is no current United States program” to develop
a “hard-target” MIRV capability, meaning an ability to knock out missile
silos. This was a statement reportedly intended to reassure the Soviet author-
ities. It came after General Ryan, Chief of Staff of the United States Air
Force, had told a Congressional committee in October that: “We have a
program we are pushing to increase the yield of our warheads and decrease
the circular error probable so that we have what we call a hard-target killer,
which we do not have in the inventory at the present time.” [22]

It is difficult to assume that many Soviet experts will be influenced by US
statements of innocent intention, and will not proceed by extrapolating
trends in weapons and assuming bad intentions. That is the practice which
leads the United States authorities to their propositions about first-strike
threats.

Soviet fears might be enhanced by the fact that the United States is putting
a very large number of its MIRV warheads on submarines where they are
hidden and invulnerable. The Soviet Union, by contrast, still has most of its
missiles on land, where they are vulnerable. It is perhaps not surprising that
it is putting a major effort now into the development of its Y-class sub-
marines, similar to the US Polaris. It has been suggested by various experts
in the West [23, 24, 25] that with the development of the MIRV and in-
creased accuracies, immobile missiles have become so vulnerable that they
should be scrapped, reliance in future being placed on submarine missiles
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only. Certainly the arms race seems to be moving increasingly under water.
(See chapter 3.)

During the ABM and other debates in the United States the spectre of a
“first-strike” threat was conjured up and often disputed in technical terms.
However, some highly respectable people, including those who previously
had been within or close to the strategic community, have questioned the
premises of this kind of analysis. Probably the most important was Mr
McGeorge Bundy who, in an article on the background to SALT, said:

There is an enormous gulf between what political leaders really think about
nuclear weapons and what is assumed in complex calculations of relative “advan-
tage” in simulated strategic warfare. Think-tank analysts can set levels of “ac-
ceptable” damage well up in the tens of millions of lives. They can assume that
the loss of dozens of great cities is somehow a real choice for sane men. They
are in an unreal world. In the real world of real political leaders—whether here
or in the Soviet Union—a decision that would bring even one hydrogen bomb on
one city of one’s own country would be recognized in advance as a catastrophic
blunder; ten bombs on ten cities would be a disaster beyond history; and a
hundred bombs on a hundred cities are unthinkable. Yet this unthinkable level of
human incineration is the least that could be expected by either side in response to
any first strike in the next ten years, no matter what happens to weapons systems
in the meantime. Even the worst case hypothesized in the ABM debate leaves at
least this much room for reply. In sane politics, therefore, there is no level of
superiority which will make a strategic first strike between the two great states
anything but an act of utter folly. [26] (Italics in original.)

The fact of the matter is that even if the whole Minuteman force were
wiped out at a stroke—which is not now technically credible—there would
remain huge United States and allied nuclear forces capable of delivering
tens of thousands of warheads. (See tables 2.2 and 2.4.) Almost all these
warheads are bigger, sometimes many times bigger, than the single warhead
that fell on Hiroshima. The idea that Minuteman might in some sense
become technically vulnerable does not mean that there is any political
reality in such a threat.

It is curious that the prospect that China may in a few years possess a
few ICBMs seems to alarm the politicans.

If at the SALT talks the Soviet Union and the United States had to reach
a close balance of all the weapons they possess, the prospects for the talks
would be poor. The variety of weapons, the number of variables influencing
their performance and the differences in geographic, political and military
conditions are such that the precise definition and measurement of balance
would be impossible and the scope for argument great.

If the aim for the time being is that both sides should have an assured
second-strike capability, then there is a wide range of numbers that would
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fit that requirement. The overkill on both sides is so vast that substantial
imbalances measured by this or that dimension—numbers of delivery vehi-
cles, numbers of warheads and so on—are not significant. The balance of
terror is not delicate.

SALT

The origins of SALT were described last year.® The proposal for a verified
freeze on “strategic” nuclear offensive and defensive missiles was first made
in 1964 by President Johnson. The Soviet Union, which then had far fewer
long-range missiles, rejected the proposal saying that it did not entail any
disarmament. In 1967 the United States renewed the proposal in rather more
open terms and President Kosygin in March agreed to bilateral discussions
on “means of limiting the arms race in offensive and defensive missiles”.
After long delays before one side replied to the proposals of the other, it was
eventually agreed that talks should start on 17 November 1969 in Helsinki.

The SALT talks are the means by which the super powers are expected
to fulfil their treaty obligation under Article VI to the Non-Proliferation
Treaty “to pursue negotiations in good faith on effective measures relating
to cessation of the nuclear arms race at an early date and to nuclear disarma-
ment. ...”" Progress or lack of it at the SALT talks may determine the
success or failure of the Non-Proliferation Treaty.

The talks were opened in Helsinki on 17 November 1969. The two sides
then met two or three times a week, in working sessions, each session
lasting usually about an hour and a half. Allowing for consecutive transla-
tion, this must mean about three quarters of an hour of effective working
time at each session. This round of meetings ended on 22 December when it
was announced that negotiations would be resumed in Vienna on 16 April
1970 and a communiqué was issued which included the statement:

The preliminary exchange of views which took place concerning the limitation
of strategic arms was useful to both sides. As a result of that exchange, each side
is better able to understand the views of the other side with respect to the
problems under consideration. An understanding was reached on the general
range of questions which will be the subject of further US-Soviet exchanges. [27]

Negotiations were resumed in Vienna on 16 April. The sessions con-
tinued to be infrequent and short. It has been reported that there have also
been informal chats between experts at a lower level. The negotiations within

¢ SIPRI Yearbook 1968/69, pages 188-192.

7 For the complete text of the Non-Proliferation Treaty, see the SIPRI Yearbook
1968/69, pages 349-54.
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national capitals between the various factions and departments of govern-
ment may be more important than the exchanges of messages in Vienna.

The Vienna round of negotiations ended on 14 August. Thirty-two
meetings had been held in four months. A joint communiqué issued at the
end of the talks said:

In the course of the negotiations a wide range of questions dealing with the
problem of limiting strategic offensive and defensive armaments was thoroughly
considered. The exchange was useful for both sides and made it possible to
increase the degree of mutual understanding on a number of aspects of the
matters discussed.

Both Delegations expressed their determination to pursue the negotiations with
the aim of limiting strategic armaments. Agreement was reached that negotiations
between the US and the USSR Delegations will be resumed on November 2,
1970, in Helsinki, Finland.8

The United States Government placed great emphasis on the flexibility of
its preparations for the negotiations, avoiding prior commitment to particular
positions, and relying instead on the preparation of “building blocks™ so
that the United States could react flexibly to positions taken by the Soviet
Union. It seems also to have meant that decision of the issues disputed be-
tween different factions within the government could, up to a point, be
postponed. The approach was described at some length in the President’s
message on foreign policy for the 1970s. [20] Emphasis was also placed on
verification,

As the talks were approached and then joined, two of the main issues in
the background were “linkage” and the possibility of a moratorium em-
bracing MIRV. The two issues are related.

Since the early days of the administration there have been indications that
the United States President believed in linkage, meaning that to go slowly in
its approach to the SALT talks would be a way of persuading the Soviet
Union to help the United States towards satisfactory settlements in the
Middle East and Viet-Nam. Whatever the philosophy behind this idea, it
must have rested, at least implicitly, on the assumption that the Soviet
Union could exert influence in these areas and on the assumption that
they wanted a halt to the arms race more than the United States did.

On the Soviet side there were quite strong reactions to the theory of
linkage after it was first propounded in early 1969:

A “theory” alleging that the USSR is interested more than the USA in
putting an end to the uncontrolled arms race and, so, certain concessions could
be wrested from it in other spheres, too, is being spread. The idea here is rather
transparent: on the one hand, to interfere with the Soviet Union’s struggle against

8 ACDA press release, 14 August 1970.
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the arms race (the aim of this version is to make every constructive step of Soviet
diplomacy out as a manifestation of “weakness”) and, on the other, to cool the
Americans’ aspiration to talks and agreement and to urge them to advance
demands and go in for a diplomatic haggle that will prevent all progress. [28]

As regards a moratorium, there was substantial political pressure in the
United States before the talks started that the government should go quickly
for a stop to testing and deployment of MIRVs before testing of them had
been completed. Abstention from testing would then be a sufficient means
of monitoring non-deployment; on-site inspection would not be needed.

On 9 April the US Senate, by seventy-two votes to six, passed a resolution
urging that the President “should propose to the Soviet Government an
immediate suspension by the United States and the Soviet Union of the
further deployment of all offensive and defensive strategic weapons systems,
subject to national verification or other measures of observation and inspec-
tion as may be appropriate.” [29] At almost the same time, the national
advisory committee to ACDA, under the charimanship of Mr McCloy,
recommended, with only one out of fourteen members dissenting, that the
administration propose a moratorium on deployment of strategic weapons
and an immediate suspension of testing of multiple warheads. [30] The ad-
ministration opposed a moratorium and appears not to have proposed one
in Vienna. As noted earlier, the US Air Force, rather than slowing down the
testing and installation of MIRVs in order to await results from SALT,
has pushed ahead with unexpected speed and in June deployed the first
group of Minuteman IIT missiles with MIRV warheads. It tends to be as-
sumed that this is a point of no return: that on-site inspection is unaccept-
able and that non-deployment of MIRV cannot be verified without it. It is
certainly doubtful whether on-site inspection of missiles would be acceptable
to either side. A partial technical solution which would reduce the intrusive-
ness of inspection has been suggested—the use of a neutron-detecting ap-
paratus that could be applied to a missile covered in a shroud so that the
number of warheads could be known without more being seen. [31] But the
real obstacle is probably political.

It is possible that continuing visible testing is required and that even now
a moratorium would be effective. In June 1970 a Pentagon official told a
Congressional committee that the United States administration would be
ready to reverse its decisions to deploy ABM defences and MIRV warheads,
if an agreement to this effect were reached at SALT. He declined to say
whether on-site inspection would be required to check on MIRV deploy-
ment. [32]

The Soviet Union does not appear to have made public its views on a
moratorium but various articles appeared early in 1970 saying that the
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United States decision to go ahead with MIRV deployment, to proceed to the
second stage of the ABM and to develop other new weapons “seriously
threatened” the SALT talks. [33, 34, 35] Earlier background articles had
welcomed the talks and, while declaring the Soviet Union had consistently
sought disarmament, had analysed the US background in terms of an evolv-
ing balance between military circles and their critics, or those who sought
military superiority and those who saw the futility of such an endeavour.
The March articles spoke of attempts by the United States to negotiate
from strength. In mid-April Party Secretary Brezhnev, in a foreign policy
speech, stated that the Soviet Union would have to answer any “attempts
by anyone to ensure military superiority over the USSR” with “a proper in-
crease in military might, guaranteeing our defence”, but that if the United
States wanted agreement and overcame its militarists, the prospects were
good. The Soviet Union would “do its utmost to make these talks useful”.
He said he wished particularly to emphasize this because “American circles
that are interested in the arms race” had become particularly active and were
“resorting to slanderous assertions to the effect that the Soviet Union
allegedly was going to build up the production of armaments in any case”.
“This,” he continued, “is an old subterfuge of the militarists who have
always tried to intimidate the public in order to get bigger appropriations for
war preparations.” [36]

So as the second round of talks started, people on each side were seeing,
or claiming to see, threats from the other side.

Attitudes of other countries

At the UN General Assembly in the autumn of 1969 a draft resolution
was put forward by twelve powers on the initiative of Mexico. The operative
paragraph read: “Appeals to the Governments of the USSR and the US of
America to agree, as an urgent preliminary measure, on a moratorium of
further testing and deployment of new offensive and defensive strategic
nuclear-weapon systems.” [37]

Both the United States and the Soviet Union, supported by some of their
closer allies, objected to this interference in the Helsinki negotiations and
proposed an amendment which removed all reference to a moratorium. The
amended version, supported by all four nuclear powers which are members
of the United Nations, was voted down 50-40 with 16 abstentions. The
original was adopted 67-0 with 40 abstentions, including those of the four
UN nuclear powers. This provides some indication of the attitude of the non-
nuclear countries.

The attitudes of the three nuclear countries not present at Helsinki is
indicated by the following statements.
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Under the heading “Intensified US-Soviet collaboration against China”,
the Peking Review of 14 November 1969 said:

This is a big plot. It shows that the United States and the Soviet Union are
contending with each other, each seeking to maintain its own nuclear superiority
by restricting the other, while at the same time both are colluding with each
other in a futile effort to further develop their nuclear military alliance so as to
maintain their nuclear monopoly, which has gone bankrupt, and continue to
carry out their nuclear threat aganist the people of the world. It is also a new
move by the United States and the Soviet Union to step up their joint opposition
to China. ... Following the conclusion of the “partial nuclear test ban treaty”
and the “nuclear non-proliferation treaty,” the U.S.—Soviet talks on so-called
“strategic arms limitation” are aimed at further developing their nuclear military
alliance. They vainly hope to maintain their nuclear monopoly and carry out
nuclear blackmail and nuclear threats against the Chinese people and the people
of the world. Nixon blatantly told a press conference on March 14 this year that
U.S.—Soviet nuclear talks were designed to jointly cope with what he called the
“potential Chinese Communist threat”. Rogers also said on October 25 that it
would be to the “advantage” of both the United States and the Soviet Union if
an agreement was reached on “strategic arms limitation”. He openly stated that
“if we can work out something that is constructive from the standpoint of the
two superpowers then we can deal with China’s problem later on”. These ravings
by Nixon and Rogers have exposed the criminal designs of U.S. imperialism and
social-imperialism in conducting the nuclear talks. [38]

After a meeting of the Council of Ministers on 19 November 1969 the
spokesman of the French Government, Monsieur Léo Hamon, made the
following statement:

La France considére avec intérét et sympathie les conversations américano—
soviétiques d’Helsinki qui porte sur la réduction des armements de ces deux pays
et non sur la réduction des armements des autres: il souhaite que ces conversa-
tions aient une issue favorable.

During a debate in the House of Commons on 4 and 5 March 1970 on a
motion to approve the Statement on the Defence Estimates, 1969, the De-
fence Secretary, Mr Healey, said:

I believe that every country in the world has a direct and powerful interest
in the success of these talks between the super-Powers. If they were to fail, it
would be a sombre outlook for mankind, because to the risks presented by the
new possibilities which weapons technology creates, we must add the fact that the
economic costs of the new technological weapons options might produce changes
in the pattern of military spending by the super-Powers which could dislocate the
alliances to which they now belong.

The possible approaches that might be adopted at SALT—set out in order
of importance—are:
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1. Simply to exchange views about current and future developments and
about strategic concepts in the arms race without seeking to reach agree-
ment on any limitations. It is unclear whether such a procedure would slow
down or speed up the arms race. As each side through discussion came to see
the strengths and weaknesses of the other side more clearly the result might
go in either direction or nowhere.

2. To agree to limit on each side the total number of offensive delivery
vehicles within some broad category: all long-range vehicles, all vehicles
capable of hitting one another’s territory, or some other broad definition.
If the total of delivery vehicles only is limited, one element in the arms
race will be checked, but unless further steps are taken at the same time or
soon afterwards the arms race will go on in other forms: substitution within
the fixed total of one type of vehicle for another (e.g., submarine-launched
missiles instead of land-based missiles or bombers) or new generations of a
given type of vehicle in place of old ones (e.g., the new US submarine and
bomber now under development); the introduction of multiple warheads;
improvements in accuracy; and so on.

3. Abolition or limitation of ABM (or other defences) in order to avoid
or reduce an offence: defence race.

4. To agree not to introduce specific technical improvements. The most
important immediate step would be to agree to ban MIRVs. But to proceed
by stopping particular technical advances always leaves the opportunity
for each side to divert resources into alternative lines of advance.

5. To agree not only on the number but also on the characteristics of
each side’s deterrent force, thus stopping technical advance by freezing
designs.

6. To agree to stop tests of all nuclear warheads and of new weapons
(e.g., MIRVs) and to cut research and development expenditure.

7. To reduce numbers of nuclear weapons. Combined with a freeze on
characteristics, this would produce a “minimum deterrent”. This idea has a
long and respectable history. It would be the right prelude to the eventual
abolition of nuclear weapons by all nations in a wider forum.

The latter proposals will be more difficult to agree upon, for a mixture
of political and technical reasons, than the former.

There have been many newspaper reports, all US or Western, about what
has been happening at the talks. These suggest that talks have largely been
devoted to a freeze on numbers of launchers and ABMs (2 and 3 above),
and that they have gone beyond (1) above.

Any agreement on these lines would be a major achievement. It would be
the first direct agreement by the two nuclear powers to check the deploy-
ment of nuclear weapons. But unless steps are soon taken to stop research
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and development and to stop the deployment of technical improvements and
new weapons, the arms race will go on. Its dynamo will not have been
stopped.

The fate of the Partial Test Ban Treaty is a reminder that disarmament
efforts can peter out if a single treaty is hailed as a triumph and not
followed up. Nuclear testing was only diverted underground where it has
continued unabated. A limited first step can be very important—if it is
followed by more steps.

Part 2. European security and force reductions in Europe
Introduction

It is now possible—it would be going too far to say probable—that serious
negotiations about reducing—or freezing—levels of forces or weapons in
Europe might begin in the next year or two. There is some slight movement
in that direction. It seems more possible now than it did a year ago that a
European Security Conference will in fact be held. The main items proposed
for its agenda are, it is true, not disarmament questions: however, the pos-
sibility is mooted that the Conference might set up a separate body which
would consider force reductions. If the SALT talks are successful, the pres-
sure for doing something about forces in Europe may increase.

This section begins by outlining briefly the recent moves made towards
calling a European Security Conference; it is not, however, concerned with
the wider political questions which might be raised at such a conference,
but with disarmament. It then discusses the level of conventional forces in
Europe, and the various problems of definition and capability which would
arise in discussions of disarmament or arms regulation for that area. (The
nuclear weapons in Europe are considered on page 46.) Finally, the section
briefly reviews some of the proposals for arms regulation and disarmament
in Europe made in the past, putting special emphasis on those which may
still be relevant now. A full description of these proposals is given in the
reference material, page 388.

European Security Conference and recent NATO propesals

In the early 1960s, when the Warsaw Pact countries were advocating a
European Security Conference, they usually coupled this with suggestions for
measures of European force reduction or other forms of disarmament at the
same time. (See pages 388 to 401.) The Western powers were then un-
responsive. Since around 1967, there has been to some extent a reversal of
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roles. In recent Warsaw Pact Security Conference proposals, there has not
been much mention of troop reductions. On the other hand, the NATO
powers have begun to express their interest in this. The longer history of
these various moves is given in the reference section on page 388: here only
the recent threads are picked up.

On the Warsaw Pact side, the Political Consultative Committee of the
Pact, meeting at Budapest on 17 March 1969, issued a “Message from War-
saw Pact states to all European countries”, which proposed “a meeting at the
earliest possible date of all interested European states for the purpose of
establishing, by mutual agreement, both the procedure for convening the
conference and the questions on the Agenda”. [39]

This was followed in May by a Finnish initiative in a note addressed to
all European states as well as the USA and Canada in which it offered its
capital city as a suitable place for a security conference and a possible
preliminary round of talks. Thirty-five invitations have been issued: and
virtually all countries invited have responded positively, either in writing or
orally, though many had qualifications or reservations.

The next move on the Warsaw Pact side came at the Foreign Minister’s
conference of Warsaw Pact states in Prague at the end of October 1969.
The conference welcomed the initiative of the Finnish Government, and
proposed that the following questions be included on the agenda of such a
conference:

1. The ensuring of European security and renunciation of the use of force
or threat of its use in the mutual relations among states in Europe;

2. Expansion of trade, economic, scientific and technical relations on the
principle of equal rights aimed at the development of political co-operation
among European states. [40]

Early in 1970 the Soviet Government directly and explicitly confirmed
that it had a favourable attitude towards United States and Canadian par-
ticipation in a European Security Conference.

Meanwhile, NATO nations, no doubt partly because they were aware of
the pressure in the United States for reducing the number of US troops
in Europe, have been proposing a consideration of mutual force reductions.
At their meeting in Reykjavik in June 1968, NATO country ministers had
before them a report which included, amongst other items, an analysis of
the possibility of balanced force reductions as between East and West. They
agreed “that it was desirable that a process leading to mutual force reduc-
tions should be initiated. To that end they decided to make all necessary
preparations for discussions on this subject with the Soviet Union and other
countries of Eastern Europe and they call on them to join in this search
for progress towards peace.”[41]
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At a Washington meeting in April 1969, NATO ministers referred to the
Warsaw Pact proposal for a European Security Conference. They said:

The Allies propose, while remaining in close consultation, to explore with the
Soviet Union and the other countries of Eastern Europe which concrete issues best
lend themselves to fruitful negotiation and an early resolution. Consequently, they
instructed the Council to draft a list of these issues and to study how a useful
process of negotiation could best be initiated, in due course, and to draw up a
report for the next meeting of Ministers. It is clear that any negotiations must
be well prepared in advance, and that all Governments whose participation would
be necessary to achieve a political settlement in Europe should take part. [42]

Further references to the Warsaw Pact proposal were made at a NATO
meeting in December 1969; arms control and disarmament, Germany and
Berlin, and economic, technical and cultural exchanges were suggested as
possible subjects lending themselves to discussions or negotiations. The com-
muniqué also said that progress in the bilateral and multilateral negotiations
which had already begun—referring in particular to West German negotia-
tions with the Soviet Union and Poland—*“would help to ensure the success
of any eventual conference”. [43]

Then in May 1970, NATO ministers meeting in Rome set out their
views in more detail. Their communiqué states:

In so far as progress is recorded as a result of these talks and in the on-going
talks—in particular on Germany and Berlin—the Allied Governments state that
they would be ready to enter into multilateral contacts with all interested govern-
ments. One of the main purposes of such contacts would be to explore when it
will be possible to convene a conference, or a series of conferences on European
security and co-operation. The establishment of a permanent body could be
envisaged as one means, among others, of embarking upon multilateral negotia-
tions in due course.

Among the subjects to be explored, affecting security and co-operation in
Europe, are included in particular:

(a) the principles which should govern relations between states, including the
renunciation of force;

(b) the development of international relations with a view to contributing to the
freer movement of people, ideas and information and to developing co-operation
in the cultural, economic, technical and scientific fields as well as in the field
of human environment.

In addition, Ministers representing countries participating in NATO’s inte-
grated defence programme? attach particular importance to further exploration
with other interested parties of the possibility of mutual and balanced force
reductions and have therefore issued a declaration on this subject. [44]

The two main items proposed by the NATO ministers are closely similar
to the two items proposed in the Warsaw Pact Prague communiqué of Oc-

® That is, excluding France.
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tober 1969 (page 65) with the addition of the word “cuitural” in the second
item.

The declaration on mutual force reductions, made at the same time at the
NATO meeting in May 1970, includes the following passage:

Ministers invite interested states to hold exploratory talks on mutual and
balanced force reductions in Europe, with special reference to the Central Region.
They agree that in such talks the Allies would put forward the following con-
siderations:

(a) Mutunal force reductions should be compatible with the vital security in-
terests of the Alliance and should not operate to the military disadvantage of
either side having regard for the differences arising from geographical and other
considerations.

(b) Reductions should be on a basis of reciprocity, and phased and balanced
as to their scope and timing.

(c) Reductions should include stationed and indigenous forces and their weap-
ons systems in the area concerned.

(d) There must be adequate verification and controls to ensure the observance
of agreements on mutual and balanced force reductions. [44]

The Warsaw Pact powers responded in a memorandum, following a con-
ference of the Foreign Ministers of Warsaw Treaty member-states on
21 and 22 June 1970. They suggested including in the agenda the question
of creating, at the all-Furopean conference, a body on questions of security
and co-operation in Europe. The memorandum said:

The governments which adopted the present memorandum believe that a study
of the question of reducing foreign armed forces on the territory of European
states would serve the interests of a detente and security in EBurope. In order to
create in the shortest possible period of time the most favourable conditions for
the discussion of appropriate questions at the all-European conference and in the
interests of the productivity of studying the question concerning the reduction of
foreign armed forces, this question could be discussed in' the body which it is
proposed to set up at the all-European conference or in some other manner
acceptable to interested states. [45]

The memorandum also said that questions of the environment (pollu-
tion, etc.) could be discussed under the second item of the agenda, which
could also be expanded to include the development of cultural ties. Thus
they now suggest the following questions for consideration by an all-European
conference:

On ensuring European security and the renunciation of the use of force or the
threat to use it in relations between states in Burope; on the expansion of trade,
economic, scientific-technical and cultural ties on an equitable basis, directed at
the development of political co-operation between European states; on the crea-
tion at the all-Buropean conference of a body on questions of security and co-
operation in Europe. [45]
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There is, then, a certain area of agreement between the NATO and
Warsaw Pact proposals. However, whereas the NATO memorandum refers
to the necessity for reduction to include both stationed and indigenous for-
ces, the Warsaw Pact memorandum refers only to the reduction of foreign
armed forces. Whether this difference is big enough to prevent any talks
beginning remains to be seen.

The forces in Europe

Introduction

Most presentations of the military situation in Europe are in Western litera-
ture, and they are mainly background material to the question: what would
happen if there were a Warsaw Pact attack? How long would the con-
ventional forces be able to defend themselves? The question here is rather
different: what possible reductions, withdrawals, disengagements or methods
of control might be acceptable to both sides—so that neither side felt sig-
nificantly less secure than it does now? The difference in the question leads
to a difference in the material presented.

First, what is the area which might be covered? It seems likely that any
negotiations would concentrate, at least to start with, on troops and weapons
in the Central Region—which is here taken to be West Germany and Bene--
lux on the Western side and Poland, Czechoslovakia and East Germany on
the Eastern side. The NATO powers, in their May 1970 declaration, sug-
gested that any talks should have “special reference to the Central Region™.
The Warsaw Pact powers, in their June memorandum, referred to “a study
of the question of reducing foreign armed forces on the territory of European
states”—and most of these forces are in fact in the Central Region countries.

This does not mean, of course, that negotiators would only look at the
figures of forces in the Central Region: they would consider them against
the background of the total force levels of NATO and Warsaw Pact coun-
tries both in Europe and in the rest of the world. In particular, they would
take into account forces and weapons in France on the one hand, and in the
European part of the USSR on the other. In the figures which follow, it is
indicated which group of countries is included.

To what extent is it possible to envisage agreements, or negotiations, about
limiting, or reducing, the total number of weapons and troops engaged in the
whole European confrontation—that is, troops in the Northern and Southern
Regions, in France and in the Soviet Union itself? There is a difficulty here.
It is hard to envisage any negotiations about proposals which might limit
the right of the Soviet Union to move troops where it wished within its
own territory, and which did not at the same time limit the right of the
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United States in the same way, It does not therefore seem useful to consider
any approach which would involve setting some kind of limit to the number
of troops which were deployed in the Western part of the Soviet Union only.
There seems to be no obvious stopping-place between negotiations about the
Central Region only, and negotiations about the total world-wide forces
deployed by the NATO and Warsaw Pact powers. Since these countries
account for the vast bulk of world military expenditure, disarmament nego-
tiations on such a scale would be a major step forward; but it is perhaps
unlikely that either side is ready to contemplate so big a step as yet.

This section therefore is mainly concerned with background material to a
discussion of the Central Region: this includes, of course, material on troops
and weapons outside the region as well.

Another general problem is that there is no single figure for the number
of troops in a country or region: the number is a function of time—not
only because of the possibility of reinforcements from outside, but also be-
cause of the possibility of mobilization of reserves within the country. Com-
parisons will vary, therefore, according to whether they are peacetime fig-
ures, or figures after a short alert period—say three to four days, or after
a month.

Naval forces are not included. It is most unlikely that they would in fact
be included in any discussions of forces in Central Europe—and it would be
rather difficult sensibly to allocate portions of the fleets on either side to the
Central Region specifically.

The basic material on the conventional balance in Europe is presented in
the form of two tables, one (table 2.6) giving troops and weapons on either
side, and one (table 2.7) giving a comparison of men, firepower and mobility
in a US and Soviet division. Extensive comments are then offered on the
items and figures. The purpose of the tables is not to provide a single assess-
ment, but rather to provide some figures as a basis for the discussion of the
many different assessments that have been made, and to illustrate the dif-
ferent views which are likely to be taken if discussions do begin. The assess-
ment can differ a good deal according to whether one takes divisions or
manpower, according to the importance accorded to various weapons, and
SO on.

The balance of nuclear weapons in Europe is not discussed. The quantities
on both sides are great (page 46—7). Some preponderance on one side or the
other—even if it could be established—would not be particularly meaning-
ful. With nuclear weapons, even a decisive superiority of numbers does not
ensure victory, as it has with other weapons, but merely mutual destruc-
tion—and there are no degrees of importance in the matter of suicide. Fur-
ther, for nuclear weapons to be used in Europe, they do not have to be in
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Table 2.6. NATO and Warsaw Pact forces in Europe (excluding naval forces)

NATO Warsaw Pact
Northern & Northern &
Central Southern Central Southern
Category Nation Region Region Total Nation Region® Region? Total
. Divisions® available USA 5 5 USSR in other Pact
1/2 week after order countries 28 4 32
for mobilization® Other NATO 25 33 58 Other Warsaw Pact 34 27 61
France 5 5 USSR in European USSR 11 3 14
Total 35 33 68 Total 73 34 107
. Divisions? available USA 7 7 USSR in other Pact 28 4 32
1 month after order countries
for mobilization Other NATO 30 34 64 Other Warsaw Pact 34 27 61
France 5 5 USSR in European USSR 56 10 66
Total 42 34 76 Total 118 41 159
. Manpower (in thousands) USA 600 525 200 USSR 600 100 700
combat and direct-support Other NATO 925 Other Warsaw Pact 325 275 600
troops available in France 100 100
peacetime Total 700 525 1225 Total 925 375 1300
. Tanks (medium/heavy USA 1200 1200 USSR in other Pact 6 950 1 000 7950
battle tanks) available countries
1/2 week after order Other NATO 4 500 1 800 6 300 Other Warsaw Pact 7 500 6 000 13 500
for mobilization France 1500 1500 USSR in European USSR 2 650 700 3350
Total 7 200 1 800 9 000 Total 17 100 7700 24 800
. Tanks (medium/heavy USA 1 850 1850 USSR in other Pact 6 950 1 000 7950
battle tanks) available countries
1 month after order Other NATO 5500 2 000 7 500 Other Warsaw Pact 7 500 6 000 13 500
for mobilization France 1 500 1 500 USSR in European USSR 12900 2250 15150
Total 8 850 2 000 10 850 Total 27 350 9 250 36 600
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6. Tactical aircraft in operational
service in peacetime
light bombers
fighter/ground attack
interceptors

reconnaissance

Total

50
1150
450
400

2050

550
300

125

975

50
1700
750

525

3025

USSR
Other Warsaw Pact
USSR
Other Warsaw Pact
USSR
Other Warsaw Pact
USSR
Other Warsaw Pact

Total

220
40
820
465
885
1115
220
30

3795

60
105
110
295
565

40
10

1185

280

925
575
1180
1 680
260
40

4 980

Source: The main source was the Institute for Strategic Studies publication The Military Balance 1969—-1970, but some changes were made in the figures.
2 Hungary is assigned to the Southern Region.

Division equivalents.

¢ The shortest possible warning time is assumed to be half a week with methods of intelligence. (An attacking side would of course have longer than this.) The divisions
concerned would not be ready in the mobilization area and would not necessarily be at 100 per cent manpower strength.
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Europe. Whether one side has more nuclear warheads than the other in
Europe, therefore, is not material to any assessment.

Divisions to be included

The figures in table 2.6 show, for the Northern and Central Regions taken
together, and half a week after mobilization, 73 Warsaw Pact divisions, as
against 35 NATO divisions. The two regions are taken together because
there is no good way of allocating the Soviet divisions in the USSR between
the Central and Northern Region. A number of possible variants on these
figures can be presented:

Numbers of divisions

NATO Warsaw Pact
Northern and Central Regions
(including USSR and France)
“M” day® 29 65
Add those mobilized in 1/2 week 6 8
Total after 1/2 week 35 73
of which
Central Region only
(excluding USSR and France)b 27 62
of which )
“Foreign”® 10 28
Percentage of divisions in Central
Region which are foreign: 37 45

% Mobilization day.

b That is, troops in Benelux and West Germany on the Western side, and troops in East Germany,
Poland and Czechoslovakia on the Eastern side.

¢ US, British and French troops stationed in West Germany and Soviet troops stationed in East
Germany, Poland and Czechoslovakia.

Not all authorities give exactly the same figures; most, however, present
estimates which are fairly close to these figures.

The comparison of divisions available after one month shows a rather
greater Warsaw Pact predominance than the comparison of divisions after
half a week. The problem of reinforcements is two-fold: the problem of
mobilization and the problem of transportation. Any discussions of troops in
the Central Region, and the withdrawal of standing forces, would have to
include consideration of the possibilities of mobilization and reinforcement.
The figures given here are for undisturbed mobilization. A new set of
considerations would come into play if the question were about the possibil-
ities of reinforcement after a conflict had begun.
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The general view presented, in most sources, is that the Warsaw Pact
could reinforce the Central Region more quickly and more massively than
NATO.

There has been constant complaint on the NATO side, especially from US
spokesmen, about European NATO’s narrow mobilization base. McNamara,
for example, comments: “The greatest deficiency in the European NATO
forces, however, is the lack of an adequate mobilization base.” [3] Clark
Clifford repeated this view a year later: “Moreover, much greater attention
should be given by our NATO partners to their mobilization capabili-
ties.” [2] Estimates about reinforcements on the NATO side vary, partly
probably because of differing definitions. The Institute for Strategic Studies,
in the section on forces in the NATO European area, says: “A further 14
division forces could be brought forward if time allowed.” [46] Another
source suggests, for Central Europe, “6 post-mobilization-day divisions
either ear-marked for assignment or likely to be assigned shortly after mobil-
ization”. [47] In table 2.6, six divisions have been put in as mobilizable
within half a week: seven divisions have been put in as possible further
reinforcements for the Northern and Central Regions within one month, with
one additional division for the Southern Region.

There is no great problem of transport for the reinforcing divisions al-
ready in Europe or Britain, at least to Central Europe. There are obviously
more questions about reinforcements from the United States—questions both
about the number of troops available and about the time it would take them
to get to Europe. First, for the past three years the extent of United States
involvement in Viet-Nam has set a fairly close limit to the number of troops
likely to be available for reinforcing Europe. Secondly, there are very dif-
ferent estimates of the time that would be needed. McNamara is on record
as saying: “The United States can more than double its combat-ready divi-
sions in Central Europe within several weeks of mobilization” [48], which
would imply an additional five divisions. On the other hand, the Economist
has commented: “The Americans would take 30 days to get their two ‘rotat-
ing brigades’ back from the United States. How much longer would it take
them to fly over the two divisions whose equipment is held in store in
Germany?” [49] The two divisions ear-marked for reinforcing the US
Seventh Army, whose equipment is in store in West Germany, have been put
in the table as possible United States reinforcements to Europe within a
month.

It is difficult to say whether more divisions could be brought over within
a month, if they were available. The United States is building up its airlift
and sealift forces; successive secretaries of defence have complained about
their inadequacy. Airlift capabilities should have improved a good deal by
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1972: by then some eighty of the C5A—“Galaxy”—transport planes should
be in service.1?

On the Warsaw Pact side, the general view in most Western sources is
that the Soviet Union could mobilize a very substantial number of divisions
within a month—of the order of 40. (These are the divisions classed as
being in the category “combat-ready degree 2”. Combat-ready degree 1
divisions are those immediately available. Combat-ready degree 3 are cadre
divisions, which would probably take longer than a month to mobilize.)
Estimates of mobilization rates, of course, have a much higher margin of
error than estimates of forces in being.

There are, however, quite big differences in the estimates of the time it
would actually take to mobilize these 40 combat-ready degree 2 divisions.
Some authorities suggest it could be done “in a few days”, [50] or “at short
notice”. [51] Others consider that it would need “several weeks of mobiliza-
tion”. [52] However, it is possible that it would be the problem of transport
rather than the problem of mobilization which would limit the Soviet Union’s
ability to reinforce the Central Region. It is true that the Soviet Union has
the advantage of being able to reinforce the Central Region by land. How-
ever, a number of authors suggest that the roads and railways through Po-
land would not allow a reinforcement rate of more than 30 to 40 divisions
a month [53]-—though again there are those who suggest the possibility of
a higher figure. [54] The authorities suggesting a peacetime capability
of only 30 to 40 a month base their views on the assessment of road and
rail facilities made some time ago; these facilities have probably improved
since then, and the table shows 45 divisions as possible reinforcements of
the Northern and Central Regions.

Manpower

The figures for divisions, however, need a good deal of qualification. There
are a number of units not organized into divisions—independent brigades,
territorial forces, and so on.'* Then, divisions differ considerably among
themselves. Their combat value depends on many factors; some of those
which can be quantified are described below.

One of the most important differences is in the number of men per divi-
sion. As table 2.7 shows, a US armoured division has nearly twice as many
men as a Soviet tank division. There are differences not only between blocs

1 The CSA can carry 56 700 kg for 8 000 miles, or twice that payload over shorter
ranges. It can carry 700 troops. So far, (July 1970) some 12 to 14 of these planes
have ‘been delivered: there are some structural problems with cracks in the metal of
the wings.

1 1t is for this reason that most authors count the forces in terms of divisions
equivalents—as is done in table 2.6.
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but also within NATO as well; and the comparisons should if possible in-
clude not just the division forces but also the non-divisional combat and
combat-support troops. One such comparison is given by former Assist-
ant Secretary of Defense Alain C. Enthoven: “The average NATO division
force in the Center Region has about 23 600 men (actual peacetime
strength), compared to about 13 500 for the average Pact division. The
average US division force has about 40 000 men.” [55]

A comparison in numbers of men shows a very different ratio between
NATO and Warsaw Pact forces from a comparison in numbers of divisions.
Here again, there is not just one single agreed estimate: two others are given
below, to compare with the one set out in the main table. They are all
mobilization-day estimates:

Manpower (in thousands)

NATO Warsaw Pact

1. Institute for Strategic Studies:

combat and direct support troops

available in peacetime

Northern and Central Regions® 700 925

Southern Region 525 375

Total 1225 1300
2. McNamara: troops deployed in all

regions of Continental Europe® 900 960
3. Enthoven: troops deployed in the

Central Region only®

Manpower in divisions 389 368

Manpower in division forces 677 619

Sources: Institute for Strategic Studies. Military Balance 1969-1970.
McNamara: Reference [3].
Enthoven: Reference [55].
% France has been added to the ISS figures.
b The definition of the area covered is not clear in the source.
¢ France is included; troops in EBuropean USSR are excluded. Enthoven also has lower figures
than other sources for the number of Soviet and Warsaw Pact divisions in the Central Region.

The low manpower strength of the Warsaw Pact divisions compared with
the NATO divisions is mainly accounted for by the relatively small number
of support units. This means that the combat staying power of a Warsaw
Pact division is probably on average lower than that of a NATO division
and the Warsaw Pact division would have to be relieved sooner. (The point
is discussed further in the assessment, page 81.)

There do not appear to be any published estimates which convert the
figures for reinforcements into numbers of men. There are, however, figures
for the total world-wide strength of the two alliances: in some situations
these could be relevant. In total, NATO has more men under arms than the
Warsaw Pact. Total NATO forces in all theatres, excluding navies and air
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Table 2.7. US and Soviet divisions: men, firepower, mobility®

Us USSR UsS USSR

armoured tank mechanized motorized
Weapons division division division rifle division
Men 16 000 9 000 16 000 10 500
Firepower
Tanks, reconnaissance 40 20 38 20
Tanks, battle 324 310° 162 186°
Anti-tank weapons® 49 20 67 75
Field artillery pieces and mortars 129 80 129 120
Rocket launchers 9 20 9 20
Tactical-missile launchers 4 3 4 3
Anti-aircraft weapons 100 60 100 60
Mobility
Armoured personnel carriers 750 300° 800 400-500°
Bridge, 50-60 tons 160 m 120 m 160 m 120 m
Helicopters 97 3 97 3
Fixed-wing aircraft 4 — 4 —

Sources: The main sources were Friedrich Wiener. Die Armeen der NATO-Staaten. 2nd edition.
Vienna, 1968, and Die Armeen der Warschauer-Pakt-Staaten. 4th edition. Vienna, 1969.
% Some numbers are approximate.
® 31 per tank division.
¢ Light one-man weapons are not counted.
12-13-man carriers are being changed to 8-man carriers.

forces, are of the order of 3.5 million, excluding France, and 3.9 million
including France. Total Warsaw Pact forces are put at 2.8 million.

Tanks

Manpower is one important factor in assessments of division strength; an-
other is firepower. The main weapon for direct fire in the ground forces
is the tank.

There is no dispute in the West about the fact that the Warsaw Pact
powers are superior in the number of tanks. There is some variation in the
estimates of the degree of superiority. The figure for the number of Warsaw
Pact tanks in table 2.6 is somewhat higher than that given by the Institute
for Strategic Studies. Table 2.6’s figures are derived from using the estimate
of complements in table 2.7, showing the firepower for Warsaw Pact
divisions, and multiplying them by the number of divisions. There is no
published evidence to suggest that Soviet or other Warsaw Pact divisions have
less than their full complement of tanks.

The ratio of NATO to Warsaw Pact tanks in the Central and Northern
Regions implied by the figures is 42: 100 three to four days after mobiliza-
tion. Enthoven—whose estimate of Warsaw Pact divisions is lower than the
one on which these figures are based—gives a NATO: Warsaw Pact tank
ratio of 55: 100.
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“The significance of this superiority is debated. Enthoven is doubtful about
the decisiveness of the Warsaw Pact’s superiority in tanks. He says:

It is not clear that this numerical superiority in Pact tanks is a decisive advan-
tage. It reflects Soviet tradition, which stresses tanks heavily. NATO armies have
deliberately chosen to place less emphasis on tanks than do the Soviets. We
could increase the emphasis on tanks if we thought the total effectiveness of our
forces would be increased thereby. In any case, NATO tanks are better, espe-
cially the M-60, the Leopard and the Chieftain, which are more accurate at long
range than the principal Warsaw Pact tanks, the T-54 and T-55. Also, since
NATO would be on the defense along most of the front, its 50 per cent advan-
tage in infantry anti-tank weapons would be important.

Studies show that the NATOQ tanks and anti-tank weapons have a high kill
potential against the Pact tank force. Although we cannot draw the conclusion
that we would necessarily defeat the enemy tank force, we clearly are not in a
hopeless situation, especially when one considers the additional large tank kill
potential of our tactical aircraft. [55]

Enthoven’s view has been criticized on a number of counts. First, it might
not be so easy to “change the mix of weapons”. The number of tanks in
a US armoured division is closely similar to the number of tanks in a USSR
tank division—the Warsaw Pact superiority does not lie in the number of
tanks per division, but in the number of divisions. Secondly, on the quality
of tanks, the Soviet Union is now introducing a new tank, the T-62, into
its units. Thirdly, on anti-tank weapons, Enthoven himself comments: “Most
of our anti-tank weapons would be spread more or less evenly across the
front, while the enemy can concentrate his armor in a few places.” [55]

The more generally held military view on the NATO side is probably that
expressed by the former British Defence Minister, Healey, who said:

... [T]he Warsaw Pact has advantages in two particular respects so great as to
render doubtful any prospect NATO might have of putting up a successful
conventional defense for more than a few days. These advantages are numbers
of tanks and surprise. Strength of armor is likely to be decisive in any operations
in Central Europe, especially in the open country of North Germany. The
Warsaw Pact countries outnumber NATO in tanks by more than two to one in
peacetime and by more than two-and-a-half to one after mobilization. [56]

Other weapons
There is a similar debate about the comparison of the two blocs in other
land weapon systems as well. The main proponent of NATO superiority—
here as elsewhere—is Enthoven, who says:

In nearly every other area of land forces capability (that is, other than tanks)
the NATO forces hold the advantage in immediately available forces. ... NATO

has about 30 per cent more APCs [armoured personnel carriers] than the Pact.
The number of artillery and mortar tubes is about equal on both sides. However,
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because of more effective ammunition, the greater accuracy of certain weapons,
and greater ammunition-expenditure rates because of greater logistic capability,
NATO’s firepower is superior to that of the Pact. Since NATO forces have
considerably more men engaged in logistics tasks in and behind the division, and
more transport vehicles per combat vehicle, NATO’s ability to supply ammuni-
tion and fuel and to keep tanks operating should be greater. The Soviets appar-
ently plan on lower artillery ammunition rates than NATO does. [55]

These points are also criticized. For instance, it is pointed out that the
Warsaw Pact has begun to introduce 8-men armoured personnel carriers in
place. of its existing stock of 12-13-men carriers. Enthoven’s comparison
of the number of artillery and mortar tubes seems surprising, in the light
of the estimates shown in table 2.7 of the firepower in US and Soviet
divisions. The US Secretary of Defense Laird has called attention to the
increase in the conventional firepower of Soviet ground forces since mid-
1968 (which is Enthoven’s date): “Recent changes have resulted in a sub-
stantial increase in the number of artillery tubes available to the Soviet
ground forces.” [57]

On engineers, Enthoven claims that NATO has “a substantially greater
engineer capability, as measured by the number of men in engineer units”.
[55] It is counter-argued that “all arms of the Soviet Army in Eastern
Europe ... get far more intensive river-crossing training than do NATO
forces. Soviet transport vehicles require less engineer forces for mobility
tasks and support.” [55]

Aircraft

The Warsaw Pact also has superiority in the number of aircraft immediately
avajlable—in the Central Region—though regional figures are not very
meaningful for aircraft. The mix of planes is different on the two sides. The
Warsaw Pact has a much higher proportion of interceptors: NATO a much
higher proportion of ground-attack fighters (table 2.6).

Reinforcements could alter the picture. Enthoven gives the world-wide
NATO and Warsaw Pact forces of tactical aircraft as 11 500 and 9 200
respectively. (The planes on United States aircraft carriers are not included
in these figures.) This raises the question whether the two sides have the
airfields and base facilities to accommodate them. There is some divergence
of views in published sources about numbers of airfields. General Sir John
Hackett is on record as saying: “It is notable that in the Soviet Zone of
Germany, Czechoslovakia and Poland there are over 220 airfields suitable
for high performance aircraft with 140 lesser ones. NATO’s designated air-
fields number no more than one-third of this.” [47] On the other hand
Wiener, writing in 1968, said that NATO in Europe had more than 220
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airfields in 1965. [S8] On both sides, the reinforcement possibilities are
limited by the necessity of keeping the aircraft dispersed.

There is considerable argument about the quality of the tactical air forces
on either side. In his defence statement in 1968, McNamara set out the
figures on the basis of which he claimed superiority for NATO. The figures
he gives are in fact for all regions; but the conclusion is specifically about
Central Europe:

In the case of air forces, our relative capability is far greater than a simple
comparison of numbers would indicate. By almost every measure—range, pay-
load, ordnance effectiveness, loiter time, crew training—NATO (especially US)

air forces are better than the Pact’s for non-nuclear war, as shown in the table
below.

Selected characteristics of air forces—all regions

Primary Mission Capability NATO Warsaw Pact
Interceptors (high speed/low payload) 9% 34%
Multipurpose (high speed/high payload) 31 8

Attack (low speed/high payload) 24 20
Reconnaissance | 7 2

Low Performance (low speed/low payload) 29 36

Total 100 % 100 9%
Payload Index 100 35

Index of Typical Loiter Time 100 20-40

Index of Crew Training 100 55

As a result of these advantages, which continue to move in our favor every
day, we estimate that the NATO M-Day air forces deployed in Central. Burope
would have significantly more offensive capability than the Pact forces. [3]

These claimed advantages are set out in more detail by Enthoven, who
says:

A key question is how effective the Soviet interceptors would be in stopping
NATO fighter bombers. We do not know precisely, but one thing is clear: with
its high percentage of multi-purpose aircraft, NATO has more flexibility than the
Pact countries. NATO can use its aircraft partly for offensive attacks and partly
for protection against Pact interceptors, as the situation requires. Considering
the limitations of the Pact forces’ ability to patrol the front lines, many NATO
aircraft should be able to penetrate Pact defenses and attack Pact troops. .
All these factors change the conclusions derived from simple counting of aircraft.
The NATO air forces have much greater tactical airpower than the Pact air
forces. [55]

These conclusions have been criticized on various grounds. One is that
the NATO strike and attack aircraft in the Central Region which are cur-
rently limited to a nuclear role have not been deducted. Secondly, the loiter
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time comparison is questioned: “The loiter time comparison appears to have
little relevance because Pact forces can be expected to take advantage of
their numerical superiority offensively rather than defensively.” [55] Thirdly,
it is argued that a great number of the Warsaw Pact interceptors have a dual
role—that they are also suited for performance as fighter-bombers and
the pilots probably get training in this as well. [59]

Other qualitative factors

Some quantities can be given for the comparisons of divisions, such as men,
firepower and mobility, and for comparisons of air forces—though these
qualifications do not necessarily lead to agreed assessments. There are, in
addition, large numbers of other factors less susceptible of quantification
which go into the assessment of the balance between NATO and the Warsaw
Pact.

The calculation of the East—West military balance in Europe is extremely com-
plex, with many unknowns and some unknowables, particularly in the dynamics
of combat operations. The analysis is plagued by incommensurables, the “un-
quantifiable”, and manifold uncertainties. How does one analyze the interaction
of the air battle with the ground engagement? How valuable are indices of
comparative firepower—given entirely different tactics and organization between
Western and Eastern armies? What about the intangibles of leadership, morale—
and luck? The attacker—we always assume it is “they”, and they doubtless
assume it is “we”—has the considerable advantage of surprise; but conventional
military wisdom calls for a numerical superiority of three to one, that is, a much
greater ratio of force-to-space, for a successful attack. Most importantly, the
nuclear weapons available to both sides add the major uncertainty; even if not
used, the possibility that a defender might initiate the use of nuclear weapons
inhibits an attacker from massing his forces. And so on. [60]

Other qualitative factors which are unpredictable and difficult to measure
are geographical advantages, intelligence, training levels and even weather
conditions. One particular point which has been raised in the West in recent
years is the reliability of some Warsaw Pact forces in certain conflict situa-
tions. For instance, McNamara has said: “Moreover, we are no longer con-
vinced that the East European forces, which constitute more than half of the
Warsaw Pact’s combat-ready strength in Central Europe, would be fully ef-
fective in an unprovoked attack on NATO.” [48]

Another consideration is the awkwardness of the routes of logistical sup-
port for NATO forces, now that France has withdrawn from the integrated
defence system of NATO. Before the withdrawal of France, the major lines
of supply were from the rear. Now, lacking the strategic depth that France
previously provided, supplies must come through North German ports, Bel-
gium or the Netherlands: in some cases the lines of communication are

80



Security and force reductions in Europe

nearer to the border than the bases of the troops being supplied. The lines
of communications through France would probably be restored if war broke
out: but it is not possible for planners to be certain of this.

Assessment

The purpose here is not to present one more evaluation of the total picture,
but to look at the main arguments about the balance and to present the
important conflicting assessments—since all this material is relevant to dis-
cussions of disengagement or force reduction.

A large number of authors preface their assessments by commenting on
the difficulties. The quantitative data assembled here are only part of the
picture, of course: table 2.7 shows figures for the firepower of US divi-
sions—other divisions on the NATO side have different mixes of weapons.
In addition there are all the relatively imponderable qualitative factors. None
the less assessments have to be made: and most of the authors who stress
the difficulties do in fact end up by making some kind of judgement.'?

One major question is, of course, whether or not it is acceptable to begin
with a basic comparison of NATO and Warsaw Pact divisions. There are
those who find it “not unfair . .. to regard them as roughly equal in combat
effectiveness” [49] or say that “in firepower and overall combat effective-
ness the opposing divisions are roughly equal”. [61] They point to the
closely similar firepower of a US armoured division and a Soviet tank divi-
sion.

However, others consider it more sensible to begin any basic comparison
with the numbers of troops rather than the numbers of divisions. Both
McNamara and Enthoven take this view. McNamara commented: “While
manpower comparisons alone are not conclusive measures of military
strength, I believe they are reasonable first approximations of relative ground
force capabilities.” [3] Enthoven comments: “A soldier, unlike a division, is
a relatively equivalent unit on both sides, if he is similarly trained and
equipped.” [55] The point has already been made (page 75) that the main
effect of the different divisional manpower strengths is in the division’s
staying-power.

Another general consideration is the size of the military budgets of the
two alliances. It is true that they can only be used for making “order of
magnitude” comparisons. However, it is difficult to avoid the conclusion
that, in total, NATO powers are devoting more resources to military ex-

2 The problem of coming to a judgement in a situation where there are “imponder-
ables” is by now a familiar problem both in systems analysis and cost-benefit analysis.
The view is becoming more widely held that, since any judgement implies that the
person judging must have assigned some values to the various “imponderables™, it is
better if these values are made explicit, however rough and ready they may be.
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penditure than Warsaw Pact powers—this is, after taking into account dif-
ferences in military pay, etc. Even the Western authorities who make the
most extensive upward adjustments to the Soviet military expenditure figure
usually leave the adjusted Soviet figure slightly below that of the United
States. And there is little doubt that other Warsaw Pact powers are devoting
fewer resources to military uses than other NATO powers. Using estimated
defence purchasing-power exchange-rates, other Warsaw Pact military ex-
penditure in 1969 was little more than one-third of that of other NATO. It
is most unlikely that any plausible upward adjustment for exclusions could
remove a difference as big as this. This is, of course, a comparison of world-
wide military expenditure, and not just of expenditure in Central Europe:
but it has its relevance.

However, the predominant consensus view among the authorities in the
West is that the Warsaw Pact powers have a conventional superiority in
Europe: the discussion tends to be in terms of how long NATO troops
could successfully put up resistance, with conventional weapons, to a War-
saw Pact attack. The figure commonly given is a few days. General Hackett
has said: “Staff colleges are permitted to teach (and Rhine Army to plan and
exercise) on the assumption that a conventional phase might last for as long
as a week or 10 days.” [47] He then went on to raise the question whether
the time might not be shorter. Brigadier Hunt agrees with the former British
Defence Minister:

Mr Denis Healey has said that it is doubtful whether NATO could put up a
successful conventional defence for more than a few days. Few commanders
would disagree with him. He also said that NATO could not forgo reliance on
nuclear escalation in the event of large-scale attack, without an increase in
European military budgets at present beyond practical possibility. It is difficult to
disagree with this proposition as well. ... There is no depth in its defence. West
Germany is a narrow strip of territory and to fight for long might mean falling
back to the Rhine. [62]

Healey has also commented:

Attempts have recently been made to argue that this bleak picture is over-
pessimistic and fails to take into account qualitative factors. ... No one would
deny the need to take qualitative factors into account, but we are still a long
way from deciding which factors are relevant and what value should be attached
to them. [56]

The dessenting opinions—that NATQO and Warsaw Pact forces are not far
from parity—are mainly, but not entirely, American. The McNamara view
was that NATO conventional forces would be capable of dealing with the
most likely kind of conflict—one arising from miscalculation:
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The most likely kind of conflict in NATO Europe is one arising from miscal-
culation during a period of tension, rather than a deliberately pre-planned Soviet
attack. In this kind of crisis, the Soviets would not necessarily have the initiative
in mobilizing and deploying troops. Even though the Pact forces could mobilize
somewhat faster than NATO, they would not achieve a decisive advantage.
Furthermore, NATO has an air advantage. It would thus appear that the balance
of forces would, over time, be sufficient to cope with the situation and hopefully
lead to a de-escalation of the crisis. Nevertheless, we are urging our allies to
improve their reserves and thus our confidence of being able to match a Pact
build-up. [3]

The Enthoven view, summing-up, is: “In sum, NATO’s conventional
forces are not grossly inferior to those of the Pact.” [55]
Finally, Alastair Buchan has commented:

Even if one can assume a Soviet superiority in ground forces of over three to
one for an attack on Western Europe (about 75 divisions as against some 22
NATO divisions) it is by no means certain that a superiority of this magnitude
would be sufficient to overcome well established forces fighting over terrain with
which they were familiar, even without using tactical nuclear weapons. In the
Second World War commanders like Montgomery and Rommel preferred a su-
periority of four to one to be certain of success. [52]

NATO and nuclear weapons

The NATO official view that it is inferior in conventional weapons is an
important factor in any discussions of force reduction or other forms of
disarmament; for one thing, it determines NATOQ’s attitude to the use of
nuclear weapons.

NATO?’s official strategic concept since 1967 has been described as one of
“flexible response”. This was described in the communiqué of the meeting
of ministers which adopted it as follows:

The revised strategic concept ... which adapts NATO’s strategy to current
political, military and technological developments, is based upon a flexible and

balanced range of appropriate responses, conventional and nuclear, to all levels
of aggression or threats of aggression. [63]

This is further described by the Netherlands Minister of Defence as
follows:
The flexible response strategy implies no hard and fast choice of one or more
unalterable methods of response but the keeping open of as many options as
possible. The enemy must be left in no doubt that, if he commits aggression,

resistance can and will be offered, but for the rest he must remain completely in
the dark about the nature and extent of that resistance. [64]

The conditions under which NATO might resort to nuclear weapons, and
the form in which it might do so, have been clarified to some extent in
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recent months. Over the two years since December 1967, NATO’s Nuclear
Planning Group has been working on the matter, and in January of this year
the NATO Council approved two policy documents containing general guide-
lines for nuclear consultation policy and for the possible tactical use of
nuclear weapons in defence of the treaty area. These documents have not
been published: but their general tenor has been indicated by Healey, the
former British Defence Minister:

We have been trying to develop a strategy—and we have finally succeeded in the
last year or so—which makes it possible for NATO to deal with any small-scale
incursion or accidental conflict over the Iron Curtain without using nuclear weap-
ons at all, but which, in the case of a deliberate major conventional attack—
which, as I say, is very unlikely but still not impossible—would be able to hold
the attack for long enough for the NATO Governments to agree on using nuclear
weapons. ... The real point of the initial use of nuclear weapons is to persuade
the other side that if they have miscalculated and assumed that nuclear weapons
won’t be used, they are wrong. In order to persuade them of that, you have got
to use them not just in a demonstrative sense. .. . It’s really more of a sample use.
You've got to show them that you are prepared to use them seriously and affect
the course of the battle. ... On the other hand you’ve got to use them in such a
way that the enemy has an opportunity to think again. ... The new guide-lines
are really designed to try to trace a number of possible uses of nuclear weap-
ons . .. which would perform this double function of demonstrating our readiness
to escalate if the enemy doesn’t stop, but also to demonstrate our ability to stop
escalating if the enemy decides after all to call the whole thing off. The guide-
lines so far concern the initial use of tactical nuclear weapons against a large-
scale invasion. ... The next question we have to consider is: supposing our
initial use of nuclear weapons doesn’t deter the Russians from continuing, what
is the follow-on use which makes sense? [65]

The credibility of this strategic concept has been disputed. Lord Mount-
batten of Burma has said: “During my six years on the NATO Military
Committee I never missed an opportunity of saying, loud and clear, that the
actual use of tactical nuclear weapons could only end in escalation to total
global nuclear destruction and that, for that reason, no one in their senses
would contemplate their use.” [66] Sir John Hackett has commented: “In
North Western Europe nuclear weapons are virtually unusable, and whatever
is said officially this is almost certainly recognized on both sides.” [67]

There are also a number of US authors who cast doubts—for example,
F. S. Wyle, a former Deputy Assistant Secretary of Defense for Policy Plan-
ning:

Nuclear weapons are no substitute for conventional forces. There is no inherent
advantage to either side, whether attacking or defending, in the use of nuclear
weaponry if the other side has nuclear weapons as well. In the tactical or
battlefield area, the logic of nuclear weaponry has become very much the same as
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in the strategic or long-range area. ... To suggest therefore that a US force
reduction in peacetime can be offset with increased peacetime political reliance
on nuclear weapons (a “lowered nuclear threshold”) is not realistic. Nuclear
weapons do not balance ground forces—only ground forces do that. [68]

However, NATQ’s official view, in any discussion that might begin on
forces and weapons in Europe, would presumably still be that it needs to be
prepared in certain circumstances to use nuclear weapons first.

Different views are expressed in the West about the Warsaw Pact attitude
toward Pact use of nuclear weapons. Denis Healey commented: “I don’t
think it would, in fact, make sense for NATO to aim at an all-out con-
ventional defence against an all-out Warsaw Pact conventional attack, be-
cause all Soviet exercises and training assume the use of nuclear weap-
ons from the word ‘go’, so that an all-out conventional attack is very unlikely.
If ever we did face an all-out attack, the other side would use nuclear
weapons to begin with: there’s a great deal of evidence for that, both in the
exercises they do and in their strategic journals.” [65] On the other hand,
some authors have in fact found evidence that a Soviet strategic doctrine
for conventional war in Europe is being developed: “An indication ... is
found in the Warsaw Pact maneuvres that took place the last week in Oc-
tober 1965. The war game began with a surprise attack by the West deep
into Thuringia, a part of East Germany, employing conventional tank forces,
artillery and air support. By the third day, the Warsaw Pact forces had
repelled the attack and launched a counter-offensive—all with conventional
weapons. At this point the Western ‘enemy’ began to use nuclear weapons,
that were responded to by ‘mighty atomic counter attacks’. The scenario
used for these maneuvres would indicate that, on the military side, the Soviet
military plans envision employing a conventional defence, at least ini-
tially.” [60]

A statement by Marshal Grechko, Minister of Defence of the USSR,
would seem to indicate this also. He said, in November 1969:

Much attention is being paid to the rational combination of nuclear-missile weap-
ons and the perfection of conventional, classical weapons, to the ability of detach-
ments and units to carry out military operations both with and without the use of
nuclear weapons. Such an approach to the problem guarantees a high level of the

military versatility of our troops and their constant readiness for operating in
different situations. [5]

Implications for discussion on disarmament

There would obviously not be much prospect of any reduction of forces
in Europe if there were a high state of tension between the two blocs. This
has not been so for a long time now: and it is probably true on both
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sides that the belief that the other side intends to attack is waning. This
diminishing belief in the other side’s aggressive intentions is important
for any successful negotiations.

The very large quantity of resources devoted to military uses in Europe
(the tables in the previous section show totals of 2 1/, million men, 35 000
tanks and 8 000 planes in peacetime) can be explained by the fact that over
a long period in the past a number of Western leaders genuinely feared that
the Soviet Union intended to launch an attack on Western Europe; and
Soviet leaders genuinely feared that the Western powers intended to launch
an attack to reunify Germany. These fears have been dying for some time:
but the forces remain.

One of the difficulties that bedeviled the previous discussions of disarma-
ment and force reductions in the late fifties and early sixties has now been
removed. (An account of the negotiations in this period is given in the
reference section, page 388.) Then, the Western powers were constantly
linking the discussion of force reductions with the problem of German
reunification; they did not recognize the border between East and West
Germany as the dividing line for the consideration of force reductions on
either side. This source of disagreement has gone. It is very possible, there-
fore, that the Western powers might find that some of the proposals put
forward by the Soviet Union in the fifties are now acceptable to them.

The problem of parity

With the European conventional confrontation, as with the confrontation
with nuclear weapons, negotiations would be very difficult if they depended
on a precise agreement on parity between the two sides. There are wide
divergencies in the assessment made by different authorities on the Western
side: the divergencies between the assessments made by authorities on oppo-
site sides would probably be at least as great. It is an interesting exercise to
attempt to look at NATO strength through Warsaw Pact eyes, and make out
a “worst case” analysis from the Warsaw Pact point of view. The emphasis
would undoubtedly be different: quite possibly the comparisons of expendi-
ture—showing a much larger total for NATO than for Warsaw Pact powers
—would be emphasized. A Warsaw Pact comparison might bring in items
which are not normally brought into the Western comparison at all—such as
the comparison of fleets in the Mediterranean.

Fortunately an agreement on “parity” is not a sine qua non for successful
negotiations on disarmament. Any agreement need only be concerned to
preserve the defensive capability of the parties concerned. It does not need
to preserve their offensive capability. It is generally accepted that fewer
forces are needed for the defence than the offence—though the ratio given
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varies. Three to one is the commonly accepted figure (page 80). Liddell
Hart, explicitly discussing Central Europe, suggested a ratio for secure
defence on the NATO side of 2: 3.

Although on the Eastern Front the Germans often defeated set-piece offensives
on sectors where the Russians had concentrated a 7 to 1 superiority of forces,
the Russians usually succeeded in finding penetrable stretches somewhere on the
front when their overall superiority had risen to about 3 to 1.

With the NATO forces it would be unwise to reckon that they could hold
their own with as low a ratio as that on which the Germans managed to do so—
in view of the NATO mixture of nationalities, different training systems, and
other handicaps. But if their forces had a ratio of 2 to 3 that should be a safe
insurance against a sudden attack, provided that they attain adequate mobility
and flexibility. [69]

Past proposals

There have been a very large number of proposals for various kinds of
disarmament or arms regulation in Europe. A full account of them is given
on pages 388 to 424, under three headings: proposals for disengagement and
force reductions in Europe; proposals for nuclear-free zones and the freezing
of nuclear weapons; and proposals for inspection against surprise attack.
Under all three headings there are proposals which could usefully be re-
examined.

There are a number of past proposals—mainly Soviet proposals—either
suggesting ceilings on the number of foreign troops in the Central Region,
or proposing percentage reductions in the total number of troops or the total
number of foreign troops (page 388 to 401), which might now be re-
examined by both sides. Since these proposals covered a much larger area
in Eastern bloc countries than in Western bloc countries, they allowed to
some extent for greater possibilities of reinforcement on the Eastern side.

The NATO powers have proposed reductions in the numbers of troops,
both “stationed” and indigenous. Presumably the European powers are
anxious that the gains from military expenditure reductions should be evenly
spread. However, West Germany makes a substantial contribution to the cost
of the British and US troops on its territory, and is likely to be under
pressure to increase it: West Germany therefore would also stand to gain
economically if foreign troops were withdrawn. The Warsaw Pact proposal
for the agenda is limited to the reduction in the numbers of foreign troops.
The difference between the two approaches should not be insurmountable. It
is probably realistic on both sides to consider troop reductions rather than
complete withdrawals, at this stage.

The “Open Skies” proposals are probably of no relevance today, because
of the advances made with satellite reconnaissance. The proposals for
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ground observation posts are, however, still relevant, and it is certainly
worth re-examining the details of the Soviet proposal of 12 December 1958
(page 420), and the results of the “First Look™ exercise in inspection and
observation in the UK.*® There are, in addition, other measures of a similar
nature: the notification of manoeuvres, the exchange of observers on
manoeuvres, and the agreement not to conduct manoeuvres within a certain
distance of the borders on either side.

It ought to be possible to negotiate some agreement at least to reduce the
number of nuclear weapons in Central Europe. The Western powers may be
unwilling—given their present attitude to the use of nuclear weapons {page
83)—to agree to a nuclear-free zone or to any “no-first-use” clause, since
(credibly or not) they envisage first use under certain conditions. But there
seems no reason why this necessitates having the nuclear weapons actually
in Western Europe itself. Healey has commented: “. .. I also believe that the
credibility of the threat to retaliate with nuclear weapons against an over-
whelming aggressive invasion is increased with the presence of nuclear weap-
ons on the spot.” [56] This is debatable—and indeed at the same time
Healey pointed out: “In order to use nuclear weapons in Central Europe,
you don’t actually have to have nuclear weapons in Central Europe.” [56]
Certainly on the Western side, the number of nuclear warheads (for which
the last publicly provided figure is 7 000) seems extremely high. Perhaps the
rationale of having such a large number is that it improves their credibility
as a deterrent: with such a large number about, it is hard to believe that one
would not be used if serious hostilities broke out. This is not a very stable
foundation for long-term European security arrangements. The nuclear
weapons in Europe should at least be included on the agenda of any discus-
sions about the level of forces and armaments in Europe.

Whereas there are known to be this very large number of tactical nuclear
weapons actually located in West Germany, it is uncertain whether there are
many, or any, actually located in East Germany, Poland or Czechoslovakia.
This means that any reduction in the number of tactical nuclear weapons on
the NATO side would to some extent be a unilateral act. The NATO
powers would presumably try to get something in exchange, therefore, and
might ask for a reduction in the numbers of heavy tanks on the Warsaw
Pact side. It may be that this kind of thinking is behind some of the recent
rather oblique references to “asymmetric reductions” which have been made
on the NATO side.*

3 SIPRI Yearbook 1968 [69, pages 170-71.

1 “Tt may well be that the balance of security can best be preserved by force reduc-
tions or limitations which in themselves do not appear balanced or symmetrical.” Ivor
Richards, “A European Defense Policy”, Survival, March 1970.
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Chapter 3. The militarization of the deep ocean:
the sea-bed treaty

Introduction

This chapter attempts a juxtaposition of material on armaments and on
disarmament. Normally, the two questions are not discussed together: one
set of publications is devoted to questions of military technology, and a quite
different set to questions of disarmament. It seemed right, in a yearbook of
this kind, to attempt to bring the two together: to take an area in which a
disarmament move is being made-—in this case the sea-bed—and to look at
the provisions of the draft treaty prohibiting the emplacement of mass
destruction weapons on the sea-bed and in its subsoil, now before the
General Assembly, against the background of the military developments in
the same field.

There is a further reason for considering the military technology of the
deep ocean and the ocean floor.! The waters under 2 000 feet comprise an
immense volume of space which has hitherto been relatively little exploited
for military purposes. It is one of the frontiers of military technology. The
research and development effort devoted to making its exploitation possible
has been increasing very fast in recent years.

There are three reasons for not limiting the treatment to the military uses
of the sea-bed only—which is what the present disarmament negotiations
are about. First, many of the developments on the sea-bed are part and
parcel of the broader issue of submarine warfare. Second, it is important in
looking at partial disarmament measures to examine whether they will
really fulfill their purposes or whether they may be circumvented by military
developments: so it is important to see how many of the operations which
could be conducted from the sea-bed could also be conducted as well, or
better, from the deep ocean. Finally, the technology is in many respects
the same for a military use of the sea-bed or of the deep ocean in general.?

1 The “deep ocean” is in this context defined as the sea-bed and its subsoil outside
territorial waters—including the continental shelf area-—and the water masses above the
sea-bed below the maximum operating depth of present submarines (probably about
2 000 feet).

2 The military technology behind the Polaris submarines was discussed in the SIPRI
Yearbook 1968/69, pp. 96-111.
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The aim is not to depict the power balance in the deep ocean between the
two super powers or between any other nations.® Rather, it is to show to
what extent the deep ocean has been militarized already, and what are the
likely further trends of development. The deep ocean programme of the
United States is in this context used as the main example for two reasons.
First, the United States is the nation most advanced in the military uses of
the deep ocean, and there is an abundance of material available about its
activities. Second, it is postulated that whatever the United States can do, the
other super power, the Soviet Union, may also be able to do now, or in due
course; for some of the developments this applies to a lesser extent to other
advanced countries as well.

The chapter is divided into three parts. Part I discusses present and future
military uses of the deep ocean and the ocean floor. It begins with a general
discussion of the factors that are causing the military move under water.
This is followed by a short background section on the characteristics of
the deep ocean environment and a comprehensive section on anti-submarine
warfare weapons and tactics. The remaining sections deal with the new de-
velopments: the new technology being developed for underwater operations;
the development of advanced undersea mobile systems, nuclear and non-
nuclear; existing and proposed future military uses of the ocean floor. Part
II is an account of the sea-bed disarmament debate and an analysis of the
text of the draft treaty as tabled in the Geneva Disarmament Conference
in September 1970. Part III, finally, summarizes the conclusions that emerge
from a comparative study of the military developments in the deep ocean
and the provisions of the draft sea-bed treaty. Square-bracketed references,
thus [1] refer to the list of sources on page 179.

Part I. The militarization of the deep ocean
A. The move vnderwater

The world seems to be on the verge of a large-scale military development of
the deep ocean including the ocean floor, Underwater military systems have,
it is true, been in existence for decades. But the conventional, that is, diesel-
powered, submarines of World Wars I and II were never independent of the
ocean surface. They needed to surface in order to take in oxygen for their
batteries as well as for communication purposes.

The nuclear submarines of the last decade have, on the other hand, been

3 Some aspects of the power balance in the ocean are discussed in the chapter on the
strategic background to SALT, p. 38, and in the survey of world fighting vessels in the
reference section, p. 307.

93



The militarization of the deep ocean

independent of the surface. They do not need oxygen for their propulsion
mechanism and they can receive communications by trailing antennae sub-
merged several tens of feet below the surface. Their hulls have so far, how-
ever, not been able to withstand the pressures below a depth of 2 000-3 000
feet; their normal operating depth is considerably less than 1 000 feet.

New marine technology is now reducing these and other limitations on
operations in the deep ocean. This involves extending the capability of man
to work as a diver down to 1 000 feet, which includes the whole continental-
shelf area; building deep submergence vehicles that soon can go down to
20 000 feet; using new long-endurance power sources under the sea; devel-
opment of manned underwater stations and their installation at depths of
6 000 feet; deployment of submarine-detection systems on the ocean floor,
etc. But whereas technology is, undoubtedly, the short-term factor that
determines the speed and extent of underwater military development, it is
not the prime mover. That force must be sought elsewhere, in the strategic
competition between the super powers, the United States and the Soviet
Union. They are the only ones who, rightly or wrongly, feel that they have
the world-wide interests to motivate such operations far from their own
territories, and the resources—economic and technological—to bear the
high costs of further developments. This does not, however, exclude the fact
that a country like France is also very advanced in undersea operations.

The prime motive of the super powers for moving into the deep ocean is
probably to secure as nearly as possible 100 per cent invulnerability for
their strategic deterrence forces. The reasoning is that only thereby will they
be able to keep their “second strike” or “assured destruction” capability
secure under all sorts of more or less likely circumstances.

The case made for underwater
nuclear-missile systems

The case for underwater nuclear-missile systems has often been stated in the
negative, as a case against the present dominant deterrent, land-based mis-
siles. This case can be summarized thus. Land-based missiles (Minuteman,
SS-9, etc.) can be detected by satellite reconnaissance and other means. At
the same time the accuracy of attacking missiles is advancing fast and is
coming down to a fraction of a mile measured in CEP. In addition, MIRV
systems are being developed with the consequence that there will be a dis-
proportion between the number of attacking warheads and the number of
landbased missiles in silos. As a result the latter become increasingly vulner-
able. The increases in the efficacy of attack appear in general to be out-
running the developments in defence. The hardening of missile silos and the
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introduction of ABM cannot be counted upon to improve defence in the
same proportion.

These are the arguments presented. How far they are justified is another
matter. They imply that there is a significant risk that at some point one of
the two super powers might attempt a first strike against the land-based
missiles of the other. It can be argued that this is a rather fanciful assump-
tion, and indeed that this process of seeing remote and extremely unlikely
threats as real and immediate is one of the strong forces behind the techno-
logical arms race. (For a further discussion of this matter see chapter 2,
page 38.)

The basing of nuclear-missile systems on surface ships may make them
less vulnerable than land-based systems.* Despite their advantage in mobil-
ity, surface ships too suffer some disadvantages from a military point of
view. They are visible in the electromagnetic spectrum, for instance
from aircraft and satellites and by radar; they are vulnerable to attack
from ship-to-ship missiles, from submarines and from aircraft; they are
exposed to environmental restrictions in the form of wind and rough seas;
their speed of transit in water is limited. While some of these limitations
may be overcome in the future by the development of new types of surface
systems, such as small, very fast surface-effect vehicles (similar to the hover-
craft) and very large floating stable platforms,® the risk of detection will
always remain high for surface systems. The opposite is true for an under-
water mobile system and herein lies its decisive advantage as a nearly invul-
nerable deterrent force.

The specific advantages of undersea weapons systems have been stated
several times:

The absorption of water with respect to light, high-energy particles, electro-
magnetic radiation, heat and other known forms of energy is such that, except
for acoustic radiation, none of the mechanisms postulated has a detection range
potential which is significant when compared with the vast areas available in the
ocean. The ultimate test in this regard is the ability of the submersible to blend
with and be masked by the environment. At near zero speed this ought to be
quite attainable. The hotel load for life support and weapons readiness is modest,
and if, for example, power is supplied by fuel cell, the machinery associated
with it should be extremely quiet. Drifting in the current, at great depth or at low
speeds, the hydrodynamic wake would be insignificant. A further aid would be

¢ The US Navy has for several years studied concepts for such ships. One current
concept is SABMIS, Seabased Anti-Ballistic Missile Intercept System, that provides for
the basing of Poseidon missiles, or longer-range missiles, together with ABM radars, on
board surface ships of cruiser size or larger, Another is BMS, Ballistic Missile Ship, and
SLMS, Ship Launched Missile System—surface ships equipped with offensive ICBMs.
5 In the United States funding has already started for the building of prototypes of
such surface-effect vehicles and large stable platforms. [1]
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the capability to move very close to the boftom, rendering the submersible dif-
ficult to detect by long-range, active sonar. Ultimately, the underseas weapons
systems could develop into something akin to a manned, on-the-bottom, slowly
mobile mine. [2]

The ability to hide is thus what makes the modern submarine an ideal
strategic deterrent from a military viewpoint. This is already practically
true of the Polaris/Poseidon weapons system, which uses only about 10 per
cent of the ocean volume. The military undersea systems now in the planning
stage will be even less targetable by their ability to use virtually the whole
ocean volume. Mobility is a key element in the ability to hide, as is, in
certain situations, slow speed: below 5 knots the noise of a submarine will
be almost indistinguishable from the background noise.

Compared to mobile underwater systems, fixed installations on the ocean
floor might be more easily detected—though with more difficulty than the
detection of land-based systems. An example of the difficulty involved is that
it took the US Navy five months to find the sunken submarine Scorpion
although it knew the submarine’s approximate location; the submarine was,
however, at a depth of 8 000 feet when found.

The invulnerability of a fully deployed undersea deterrent system does not
mean that no single vessel can be destroyed by an enemy. It means that the
entire system as such is non-targetable at a given time and that, therefore,
enough vessels will always survive to strike back.

Other advantages often claimed for the undersea deterrent system include:
its invulnerability permits longer reaction time in a crisis situation; it will to
some extent move the threat of a nuclear exchange from land to sea; because
of the risk of accidents, it is preferable to have nuclear weapons in the sea
rather than on land. It has even been argued that a mobile sea-based ballis-
tic-missile system might lead to unilateral removal of land-based ICBMs by
making these missiles obsolete. [3, 4] Inter-service rivalry would, though,
seem to mitigate against such a step.

One specific reason for the United States interest in the undersea deterrent
is probably that the USA starts with two advantages—one geographical and
one technological. The USA has easy access to the sea; the USSR has not.
The US Chief of Naval Operations has recently reiterated that the United
States should “capitalize on the geographic asymmetries between Russia and
the United States”. [S] The United States has also developed long-range,
sea-based missile systems that can target the Soviet Union from all directions
and not just over the Arctic.

Technologically, the United States probably has a lead of several years
over the Soviet Union in advanced undersea-warfare operations. A figure of
two years is sometimes mentioned. That this figure may sometimes be more
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is indicated by the fact that the first Soviet “Polaris-type” submarines have
become operational only recently, eight to ten years after the deployment of
the first US Polaris. (See further Chapter 2, page 42.) The United States
certainly leads the Soviet Union in the military use of the continental-shelf
areas.

The disadvantages of undersea military systems

Even from the point of view of a military planner an undersea deterrent
force has some disadvantages. First, it is very costly to build and certainly
more expensive to operate than a land-based missile force. [6] The relative
military advantages of undersea deterrent forces over land-based forces may,
however, still speak in favour of the former when a cost-benefit analysis is
made: that is why such systems are being developed at all. Second, undersea
systems, whether offensive or defensive, demand very advanced technology
that is now only partially developed.

Taking a broader view, one may observe the following disadvantages. Un-
til now the deep ocean and the ocean floor have been practically un-
militarized. The only exceptions seem to be US bottom detection systems
outside US coasts and, probably, near passages where Soviet submarines
enter the two major ocean basins, and, maybe, in the open Pacific. With
the introduction of advanced undersea deterrent forces, operating in the
whole ocean volume down to the ocean floor, the demand will come for
supplementary military installations for detecting enemy forces and, perhaps,
for servicing one’s own forces. Indeed, this development has already begun,
as will be shown later. Because of the “action-reaction” phenomenon, more
and more resources will be spent on undersea warfare in the, perhaps vain,
hope of finding countermeasures to Polaris and more advanced deterrent
forces. Adding to this is the anticipatory belief, common among military
planners, that the adversary will always be able to do what one’s own side
can do. This may lead to a constant search for countermeasures to the new
weapons one is developing oneself—a narcissistic arms race.® And, although
the development of a new submarine deterrent force, the ULMS, may appear
as “stabilizing” to the US Navy, it is doubtful whether it will appear in
the same light to the Soviet or Chinese Governments, considering the US
lead in undersea warfare. (The ULMS is described on page 131.)

B. The ocean environment

In order to explain why and how the deep ocean is used for military pur-
poses it is necessary first to describe the basic facts that influence operations
underwater.

¢ Cf. the discussion in the SIPRI Yearbook 1968/69, pp. 94-95.
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The world ocean

The oceans of the world form one continuous watermass, covering some 140
million square miles or 71 per cent of the earth’s surface. Its depth ranges
from 600 feet or less above continental shelves to nearly 36 000 feet in
the Marianas Trench in the Pacific; the mean depth is 12 451 feet. By res-
tricting himself so far to operations in the upper 2 000 feet, man has in fact
used less than 10 per cent of the volume of the world ocean. On the other
hand, if he could develop the capacity to operate at depths of 20 000 feet he
would reach 98 per cent of the ocean floor.

The ocean floor can be said to consist of two main areas: the extension of
the continents under water and the deep-ocean floor. The former area con-
sists of the continental shelves, which are the only parts of the ocean floor
that have been subjected to significant military and commercial exploitation,
and their continuation in the continental slopes (down to a mean depth of
2 000 feet). Together with the outlying continental rise, where thick, sedi-
mentary layers are concentrated, the shelf and the slope form the continental
margin. This area has the same geological structure as the landmasses above
sea level, and is estimated to contain the bulk of the exploitable economic
resources of the ocean floor. These sub-marine extensions vary in breadth
from coastline to coastline: along the east coast of the United States, the
west coast of Europe and in South East Asia they are very wide; along the
west coast of South America they are very narrow. It has been calculated
that the underwater extensions of the continents to a depth of 600 feet are
equivalent to approximately one-fourth the area of the continental land-
masses.

The deep ocean floor area, on the other hand, has a different geological
structure, and its economic value is much more uncertain. The area beyond
the continental margins includes wide plains (abyssal plains), very long and
very high sub-marine mountain ranges, isolated sea mountains and deep
ocean trenches.

Sea water has some special characteristics, of which several are very im-
portant for undersea operations:

Density. Sea water differs from air in density by a factor of about 800.
The high density of the sea causes greater drag-opposing motion compared
to that in the air.

Pressure. The pressure at sea level (one atmosphere) is 14.7 pounds per
square inch; pressure increases rapidly with depth at an almost constant fac-
tor of one atmosphere per every additional 33 feet of depth. This means
that an object at 2 000 feet is exposed to pressure 60 times greater than at
sea level and at 20 000 feet to pressure 600 times greater.
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Temperature. In most regions of the world the temperature in the top
500-1 000 feet of the ocean is affected by seasonal weather conditions which
often cause a well-mixed and nearly isothermal surface layer. Below that is
the “thermocline” layer, which is not affected by seasonal factors but where
the temperature changes rapidly with a comparatively small change in depth.
The temperature of the deep watermasses, below 3 000-4 000 feet, stays
constantly at about —3°C. Temperature is the most important variable
affecting the propagation of sound in the ocean.

Salinity. The salinity of the oceans varies somewhat around a mean figure
of 3.5 per cent. It is a main factor determining the electric properties of
sea water.

The opaque environment

From a military point of view—both in relation to anti-submarine warfare
and for command and control of an undersea deterrent force—perhaps the
most important characteristics of sea water are its reactions to the penetra-
tion of electromagnetic energy, which includes light and radio waves, and
sound. Because of the physical properties of sea water, electromagnetic
waves as a rule do not penetrate far in the ocean, compared with their pene-
tration in air, whereas sound waves penetrate better in sea water than in air.

Electromagnetic waves have a short penetration in the ocean because
water has a low electrical resistance and therefore absorbs energy from the
electromagnetic waves. The penetration of sunlight into the sea is effectively
reduced to zero at about 300 feet for red and 1 000 feet for blue rays. Thus,
the prospects for long-distance sub-surface penetration by electromagnetic
radiation are not promising. [7] For practical purposes, visibility near the
ocean bottom is often reduced to tens of feet or less because of turbidity and
the scattering of light beams.

There has been some talk of using laser beams for penetrating beneath the
sea. Fast, blue-green lasers have some penetrating capacity in water; it has
been shown that visibility in turbid water can be increased by this means to
300-400 feet. [8] On purely technical grounds, this would seem to be a
maximum. It seems doubtful, however, that lasers could be of much use for
detecting submarines from aircraft or satellites. This is due not only to their
range limitation under water, but also to the fact that laser beams are too
narrow to be efficient for surveillance purposes. However, lasers
have been used experimentally for measuring wave height from aircraft. [9]

High, medium and low frequency radio waves cannot penetrate below the
water surface. Very low frequencies (VLF), generated as long waves by very
strong transmitters, may, however, penetrate down to 60-100 feet, [10]
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which is important for communications with submerged submarines. Re-
cently, the Americans have developed the use of extremely low frequencies
(ELF) which penetrate much deeper. However, the use of VLF and ELF
frequencies is limited to very simple Morse code transmissions. (This ad-
vanced technology is described further on page 118.)

Whereas electromagnetic energy generally has a poor penetrating capacity
in sea water, sound waves may, under favourable circumstances, travel very
far. At about 5 000 feet per second, or about 3 600 miles per hour, sound
travels about five times faster in water than in air. Since the attenuation is
not prohibitively great, sound has become the only practical means of detec-
tion beyond some tens of feet. Sound waves may also be used for communi-
cation purposes, but much less information can be transmitted in this way
than by electromagnetic energy.

As a rule, sound does not travel a direct path in sea water. The propaga-
tion of sound is governed by several factors, but the chief one is the sound’s
velocity, which rises as temperature and pressure increase. Since temperature
and pressure movements tend to vary inversely as the depth of water in-
creases—as a rule the temperature drops and the pressure rises—this leads
to a rather peculiar pattern of sound propagation in the sea. In the mixed
surface layer, extending down to a few hundred feet, sound velocity generally
increases with depth, so sound waves tend to bend back towards the surface.
In the next layer, the “thermocline”, velocity falls with depth and sound
waves are refracted downwards. Consequently, there is an area between
these two layers——a sound shadow zone—which is not reached directly by
sound since the sound is refracted either upwards or downwards. This area
can only be reached by bottom-bouncing sound signals, which require a
knowledge of bottom properties.

Where the thermocline ends and the deeper waters, which have a constant
temperature, begin, there is a band where sound is refracted downwards if
it moves up and upwards if it moves down. This is the so-called deep sound
channel, which is at 3 000—4 000 feet in the Atlantic and Pacific. Here the
sound waves will travel along an axis for considerable distances: ranges up
to 12 000 miles have been achieved. The deep sound channel has been used
for localizing sunken aircraft and disabled submarines and, recently, for ex-
periments in detecting enemy submarines.

Sound will further refract from marine life in the sea, which may cause
scattering phenomena; this applies, for instance, to the masses of photo-
plankton in the surface layers.

Despite the dependence of sound on oceanographic variables such as
temperature, salinity, bottom characteristics and marine life, it remains the
only form of energy that can penetrate the watermass of the ocean over any
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distance. It has, therefore, become the main means of detection in anti-sub-
marine warfare.

Advanced techniques are now being developed to convert sound pulses
to pictures. It was reported in 1969 that a television-like image of targets
under water at distances up to 100 yards had been obtained by this method,
which is called sonography or acoustical imaging. [11]

There are various other short-range means of finding objects in the ocean,
such as magnetic anomaly detection. These will be discussed in the context
of anti-submarine warfare.

The calm environment

There are no ordinary waves, no strong currents, no storms in the deep
ocean. In contrast to land the deep ocean has thermal stability: this is of con-
siderable help for the design of all structures, civil and military. Compared to
the surface, it is a calm environment; the few violent movements that occur
are caused by seismic activity or, in a few areas, by so-called deep ocean
waves. However, there are bottom currents which, although slow, may affect
bottom installations either by producing a wake of turbid water—which may
be detectable by acoustic means—or by affecting foundation stability. [12]

Despite its calmness the deep ocean is a very hostile environment for man
because of the heavy pressure, the darkness, the coldness and the effects of
corrosion and marine fouling.

The deep ocean is not completely silent. Background noise, caused
by marine life, bottom currents, seismic activity and noise penetrating from
surface movements, is always present. This is an important factor affecting
the detection of submarines in the deep ocean.

Oceanography

The oceans are still to a large extent unexplored. While the broad features
of the ocean floor have been traced, detailed knowledge of bottom profiles
and sedimentary properties, essential for commercial and military exploita-
tion, is lacking for substantial areas. Surface and underwater movements are
largely unpredictable. Furthermore, because of the fluid state of the ocean
there will always be a need for continuous measurement of sea states, tem-
peratures at different depths, salinity, current direction and speed, ambient
noise, water visibility, plankton layers and so on. This applies specifically
for ASW operations.

The nations of the world are rapidly increasing their spending on oceano-
graphy. In the United States, for example, federal spending on oceano-
graphic research and technology has gone up from about $25 million in
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1956 to about $530 million in 1970. In 1969 it was reported that the US
Department of Defense had approved a long-term programme for spending
$3.8 billion on ocean engineering and deep submergence during the period
1970 to 1982 [111]. In total terms other countries lag far behind the United
States in expenditure on marine science and technology. A comparison
based on 1967/68 figures produces the following result: the USA $480
million; Canada $38.6 million; UK $31.2 million; France $19.2 million;
Japan $8.4 million; West Germany $7.4 million. [44] No reliable figures
have been found for the Soviet Union. On the initiative of the US Govern-
ment, an International Decade of Ocean Exploration is being launched in
the 1970s.

While increased oceanographic knowledge has many civil uses, there is no
doubt that defence interests have been the major force behind the great
surge in spending for oceanographic research during recent years. This is
definitely so for the United States, the nation that spends most on oceano-
graphic research. For several years now, 50-60 per cent of US Government
expenditure on marine science and technology has gone to the Navy. Of this
about half goes to oceanographic operations and the rest to deep ocean
technology. The close interrelation between military and civilian oceano-
graphy is indicated by the fact that 90 per cent of the Navy’s basic oceano-
graphic data is said to be unclassified and made available for general
use. [13] At the same time, a great deal of oceanographic research con-
ducted by civilian agencies is very useful to the military as well. ‘

Two quotations illustrate the military interest in oceanographic research.
A 1966 report by the President’s Science Advisory Committee said:

The most urgent aspect of Federal involvement in ocean science and technology
for the next 5 to 10 years relates to national security in the narrow, strictly
military sense. The U.S. Navy ... will have increasing need for specialized
oceanographic data for specific devices being developed or improved and will
continue to require better understanding of characteristics of the ocean environ-
ment in which it operates. [6]

The Oceanographer of the US Navy, Admiral Waters, said in 1969:

Why.has oceanography become so important to the Navy? ... It is simply that
oceanography provides necessary scientific and engineering support to every
waterborne weapon and surveillance system in every area of warfare. It plays a
role in such basic Navy missions as the protection of shipping; the surveillance
of foreign naval forces that pose a potential threat; strategic deterrence through
the Polaris submarine fleet; the ability to mount and support amphibious assault
operations; mine warfare and mine countermeasures, and sea-based air strikes
and certain ground actions. It has become an essential element in the maintenance
of American sea power. [14]
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The Admiral added further that half the Navy’s oceanographic budget
goes to programmes supporting anti-submarine activities. Most of these
programmes are in the field of acoustic detection (cf. page 108), but two
programmes are worth mentioning here as examples of military oceano-
graphy. One is the GOFAR project, Global Ocean Floor Analysis and Re-
search. GOFAR is designed to further the Navy’s understanding of the
geological processes occurring on the ocean floor. It will result in charts of
floor contour and composition, magnetics and gravitational anomalies, and
acoustics. This information is said to be needed for search, rescue and
salvage operations, the reliable use of bottom-bounce sonar, and the installa-
tion of bottom structures. [15]

The Arctic is another focus of military oceanography in the United States.
The President’s Marine Science Council proposed in 1969 that the USA
should aim at achieving, amongst other things, a leading US position in the
Arctic that will satisfy its political, scientific, economic, and other interests;
an improved capability to inhabit and operate in the Arctic; and the capa-
bility to perform operations necessary to the successful conduct of national
defence. [16] This, obviously, involves more than oceanographic operations.
But these are important for developing effective under-ice operating capabil-
ities for the nuclear submarine force. [13] Furthermore, a large surface-
effect vehicle is now being developed for use in the Arctic. [1]

A civilian oceanographic programme for which there is great military
interest is the establishment of a network of surface buoys for data gathering.
The buoys have submerged sensors and usually telemeter data to aircraft or
land. The largest such programme that has been considered is the “Monster”
buoy system, involving moored buoys, 40 feet in diameter, which can mea-
sure and record 100 channels of scientific data. Recently the “Monster”
buoy programme has been partially shelved for lack of funds; but the con-
cept is pursued within the National Data Buoy Systems, now being devel-
oped under the US Coast Guard. The systems’ primary mission would be to
measure and assemble marine environmental data on a continuous, auto-
matic, year-round basis. The research environment includes the deep ocean
areas, the continental shelves of North America and the interior waters of
the United States. The buoys will serve many civil purposes—for instance,
general oceanography and weather prediction—but they will also have im-
portant military functions in relation to anti-submarine warfare, barrier
operations, amphibious operations and reconnaissance. The National Data
Buoy Systems are scheduled to become operational in 1976/77. [17] $6.5
million was funded for the programme in fiscal year 1970 and $13.5 million
in fiscal year 1971. [1]

The United States is not alone in making increased efforts in oceano- .
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graphy. The Soviet Union has also reached a high level of development in
oceanography, as have, to a lesser extent, Japan and France. Some ob-
servers, pointing to the number of oceanographic vessels or oceanographic
specialists, maintain that the Soviet Union is, in fact, leading the United
States in oceanography. Admiral Waters said in 1969:

Comparing efforts and achievements in oceanography, the United States and the
Soviet Union are about equal. All other nations lag behind, though many of them
have very respectable programs. ... Comparisons between nations are tricky
since each emphasizes the phase of oceanography that best serves its own needs.
Russia and Japan are both ahead of the United States in the use of oceanographic
techniques to support their fisheries industry and of course they both catch many
more fish than we do. Russia has a larger number of research ships than the U.S.
fleet, but our ships, at least our newest ones, are better equipped. U.S. oceano-
graphic shore facilities, inadequate as they are, are much superior to Russia’s.
I believe that we are ahead in naval applications of oceanography and that we
will stay ahead. But of course the two countries exchange no information about
naval applications of oceanography, so that we can only guess that we lead the
Soviets in this area. Certainly, the United States has no cause for complacency,
for even though the U.S.S.R. was a late starter in oceanography, she has made
great strides. {14]

Commercial exploitation of the deep ocean

The economic resources of the ocean are enormous according to most
estimates. Sixteen per cent of the entire oil and gas output of the non-so-
cialist states now comes from underwater wells on the continental shelves.
This percentage is expected to increase to about 35 per cent within a decade
or so when exploitation of the whole continental-margin area has become
possible. This assumes however that a number of environmental problems,
such as pollution, and the risk of bottom collapse following formation of an
empty oil or gas pocket in the subsoil, can be solved.

Minerals are abundant in the sea—both as dissolved elements in sea water
and in solid forms on and in the ocean floor. So far, it has not been eco-
nomical to exploit these mineral resources to any significant extent; but with
the advance of technology such a time may arrive, unless other considera-
tions indicate that a threat to the environmental balance may follow.

The following prediction about the commercial use of the ocean in the
future was made by a US naval scientist:

Such developments must include extraction of oil and gas, extraction of hard
minerals, fish farming, aqua culture and regulated fish hunting, biologic and
mineral extraction, fresh water, utilization of the sea for disposal and treatment
of wastes, utilization of the sea as a thermal sink, utilization of the sea as a
radiation protection cover for reactor power sources, atmospheric prediction and
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weather control, large scale transport including off-shore terminals, off-shore
processing plants, fixed or semimobile artificial islands, airports, recreation and
commercial facilities, etc. [1 8]

As pointed out earlier, there seems now to be general agreement among
experts that most of the ocean’s resources are concentrated in the conti-
nental-margin areas, in particular the continental shelves, rather than in the
very deep waters and the abyssal plains. This situation is certain to in-
fluence the establishment of any international regime for the exploitation of
the resources of the ocean floor, a matter with which the United Nations has
been preoccupied for two years. Most nations now seem to agree that there
is an area of the ocean floor outside national jurisdiction which must not be
expropriated by any one nation but should be reserved for the benefit of
mankind. It seems, though, that it will be a long time before this concept is
realized. Pending the setting-up of an international regime, the use of the
ocean’s resources is to some extent governed by the 1958 Geneva Conven-
tions on the Continental Shelf and on the High Seas. The Geneva Conven-
tions leave, however, considerable uncertainty about the right of exploitation
on the ocean floor outside an undetermined limit of the continental shelf.
The following statement—by a lawyer in the British Parliament—seems to
give a fair description of the existing situation, in the absence of a legal
regime for the ocean floor:

As regards resources, I think one can say that the law is that anybody can take
what he finds—findings are keepings—but that nobody can acquire an exclusive
right over any area of the sea-bed. This is important, since it means that nobody
can rely on security of tenure sufficient to justify the huge capital expenditure
involved in extracting these resources. [19]

Under all circumstances the extension of the commercial uses of the ocean
is likely to influence the military uses of the ocean. A number of points may
be summed up here, some of which will reappear in later sections:

1. Much the same technology is required for civil and military operations
under water. This is likely to speed up the military development.

2. The development of civilian bottom installations in the future, as pre-
dicted above, may lead some nations to give military protection to such
installations (cf. page 142).

3. The commercial activity in the ocean is already now such that the noise
created by these operations—for instance off-shore oil prospecting and drill-
ing—*“interferes” with submarine detection by acoustical means.

4. Continued commercial exploitation of the deep ocean, including the devel-
opment of submarine tankers and other civil submarines, are likely to be put
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forward as reasons for keeping acoustic surveillance systems on the ocean
floor in order to follow what goes on in the ocean: to track submarine dis-
asters, etc. This may have important implications for future disarmament
negotiations over the sea-bed (cf. page 153).

5. If, as seems likely, an international regime for the exploitation of the
ocean floor is set up, there are certain to be some problems of reconciling
the allocation of leases with a presumed freedom for nations to place mili-
tary installations, excluding mass-destruction systems, anywhere on the
ocean floor. Conflicts are bound to arise if one nation wants a lease in an
area where another nation may have placed a secret military installation.

C. Anti-submarine warfare”

The development of ballistic-missile submarines has led, not unnaturally, to
a big increase in the attention given to anti-submarine warfare. To take one
example, the United States is estimated to spend around $2 billion a year
for anti~submarine warfare and perhaps an equal amount for undersea war-
fare. These figures have been rising rapidly since 1960. [20] About 20 per
cent, nearly $0.5 billion, of the Navy’s research and development budget
now goes to the ASW sector. [21] Some of the developments in ASW in-
volve the deep ocean or ocean floor, and others do not. This section presents
a picture of the whole field—an account simply of those operations which
concern the deep ocean or sea-bed would necessarily be rather disjointed.

The ASW problem

The problem in anti-submarine warfare is immense. It is generally stated in
the following terms:

Detection: The ASW side must first of all find out that there is a sub-
marine in the water. This can be a most difficult task since the enemy sub-
marines will do their utmost to conceal themselves in the ocean. The new
nuclear submarines, with their capacity to remain submerged for very long
periods, can hide anywhere in the upper 10 per cent of the ocean volume.
Even modern conventional submarines using snorkels are difficult to find.

Classification: When a suspected submarine has been detected, it must be
properly classified. Many “false targets” in the ocean react to ASW detec-
tion methods: schools of fish, whales, certain water layers, etc. Friendly
submarines must be sorted from enemy submarines and the latter classified
according to type. The last point is important since it determines the kind
of countermeasures used.

7 For details of the submarine fleets of the great powers see the reference section, p.
307.
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Localization: The accurate position of the detected submarine must be
established. The submarine must then be tracked continuously until the
means of attack has been delivered. This is not easy since the submarine may
use the time lag between detection and attack for evasive movements.

Attacking: The submarine must be attacked by a weapon that can reach
it while it is diving into deeper water.

Destruction: The weapon must actually hit the submarine or make such
an indirect impact on it that it either is destroyed immediately or is forced to
surface where it can be fairly easily eliminated.

In order to eliminate just one submarine all these operations must be
successfully concluded.

The ASW strategy most likely to be used in a war, at least by the United
States, is an offensive forward strategy. This means, in particular, to attack
enemy submarines as near their home bases as possible, before they reach
their stations in the open ocean and while they may be passing through
straits or other geographical barriers.

This strategy has been explained several times, for instance by Admiral
Caldwell, Director of the US Navy’s ASW programme:

The overall objective of our ASW strategy and our ASW effort is to provide the
United States with the capability to use the sea as our national interest demands
in the face of a massive submarine threat. U.S. antisubmarine warfare forces
can be engaged throughout the spectrum of conflict from cold war through
limited war to general war. The key element of U.S. antisubmarine strategy in
a limited or a major war is the conduct of offensive operations that will destroy
enemy submarines before they reach their operating areas. This offensive strategy
is to be implemented by attack submarines and by ASW aircraft, both land and
carrier based operating in response to intelligence of enemy submarine move-
ments,

With the Soviets now capable of operating submarines in all waters of the
world, we are forced to maintain a variety of weapon systems to counter the
submarine wherever it operates. [22]

ASW means of detection

Essentially three means of detection are available: electromagnetic, acoustic
and magnetic. These are discussed in turn.

ELECTROMAGNETIC DETECTION

Electromagnetic detection includes the optical field, radar, infrared and
laser. Optical identification and radar are, of course, used by surface ships,
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aircraft and helicopters whenever a submarine surfaces. The radar systems
are also efficient against snorkels and floating antennae. Infrared detection
may be employed by aircraft, helicopters or satellites to trace the heat
emitted by submarines, which to some extent shows up in surface water
movements; but this is also a near-surface method. All these methods are
handicapped by the fact that the penetration of electromagnetic energy in
water is low (page 99).

ACOUSTIC DETECTION

Acoustic detection is the primary method of finding submarines below the
surface, again for reasons explained earlier. The most important term in
acoustic detection is sonar which stands for “Sound, Navigation and Rang-
ing”. There are two broad categories of sonar techniques, passive and active
sonar. Passive sonar devices simply listen to sounds created by the sub-
marine’s propulsion machinery or by its movement through the water. They
can detect a submarine over fairly long distances (see below); they cannot,
however, determine the distance to it with any accuracy.

Active sonar systems send out high energy sound waves which strike
underwater objects and return echoes to listening instruments. Active sonar
possesses three advantages over passive sonar: it does not depend on the
target to generate noise; the distance as well as the direction of the target can
be measured; and a comparison of the acoustic frequencies of the echo and
the transmitted pulse will produce a so-called Doppler signal which indicates
whether targets are moving toward or away from the sonar. Important
disadvantages of active sonar are: the transmissions reveal the presence of
the sonar transmitter over an area far greater than its own zone of detection;
it receives echoes from a wide variety of objects difficult to distinguish from
submarines. [7] Two additional problems are that for geometrical reasons
the signal received on reflection from the target varies as the fourth power of
the range, i.e., if the range is doubled the echo received will diminish by
15/16ths; and that using stronger transmitting signals may cause “cavita-
tion”, that is, an air-vapour pocket in front of the transmitter. The attenua-
tion of sound in water may be partially overcome by using low frequency
sound waves; however, these are more difficult to generate and are less
suitable for target discrimination, being too long. The problems of sound
generation under water seem, however, to be on the verge of being overcome
with the construction of high energy transducers that can generate megawatts
of acoustic power rather than a few tens of kilowatts. According to a recent
expert statement it is now possible to “ring an entire ocean basin like a bell,
putting enough acoustic energy in the water to cause it to reverberate from
shore to shore”. [105]
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The propagation of sound is also governed by environmental factors
(page 100). Sound signals seldom travel in a direct path and the practical
ranges that can be achieved are limited. Sophisticated passive sonars now in
use can receive sounds almost 100 miles away. The ranges in the active
mode are usually much shorter, generally 10-15 miles. {23] However,
ranges in excess of 30 miles have been achieved by the newest US active
sonars using the bottom-bouncing technique. The United States is also
utilizing one very large VLF transmitter, the Artemis project (see page 150),
which is reported to achieve ranges of several hundred miles by using the
deep sound channel.

Sonars can be used in many different ways, some of which are described
here.

Hullmounted on surface ships, usually destroyers. Modern destroyers of-
ten have combined passive/active sonars. The newest types, for instance
the American AN/SQS-23 and AN/SQS-26, are very large and high-pow-
ered. The output of the sonars controls the firing of the ship’s anti-submarine
weapons,

Hullmounted on submarines. One example is the BQQ-2 on US nuclear
attack submarines. It has both a passive acquisition subsystem and an ac-
tive/passive tracking subsystem. Since concealment in the water is the
biggest advantage of submarines, they use the passive mode as much as
possible, and put on the active sonar only immediately before attacking.

Variable depth sonar (VDS). This sonar is dragged through the water by
cable from a surface ship. American VDS-sonars can be lowered to 500 feet
and the French and Canadians are reported to be developing sonars that go
down to 1000 feet. [11] The main advantage of VDS-sonar to surface
ships is that it can be used to sense targets under the thermocline (see
page 100). There is, however, a tremendous drag problem if greater depths
than that are attempted.

Helicopter-dipped sonar. Helicopters may be sent out from surface ships
and, while hovering, lower a cable with a sonar at its end to listen for sub-
marines.

Sonar buoys. Essentially there are two sorts: those dropped from aircraft
in order to obtain a “fix” on a suspected submarine and those established as
long-term listening posts. Both kinds of buoys listen for sounds under water
and report by radio to aircraft, satellites or surface ships. Sonobuoys may
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be, and probably are, used for establishing surface barrier detection systems
for submarines.

Sonobuoys dropped from aircraft have been a standard submarine detec-
tion source since late in World War II. The most common US type is the
“Jezebel” AQA-5 passive buoy used together with the “Julie” explosive echo
ranging charge. The principal drawback with existing passive types has been
the necessity to drop a whole string of them, together with explosive charges
that pump sound into the water at preselected depths, in order to detect and
localize a submarine. The system requires a great deal of electronics analysis
in the aircraft. The biggest breakthrough in sonobuoy technology is said to
be the AQA-7, DIFAR, which uses directional sensing: fewer buoys need to
be dropped and less data processed on board the aircraft. [24] Sonobuoys
are expendable; they eventually turn themselves off and sink. Prices are now
said to be less than $100 a piece. [25] The latest US sonobuoy programme
is CASS, Command Activated Sonobuoy System, now being developed.
(Permanent surface buoys are discussed on page 103.)

A function similar to that of the sonobuoy is performed by an oblong
platform with tanks in the lower end, which, when filled with sea water,
give it a stable upright position in the water. Several such platforms are in
operation now: the manned, 355 foot long FLIP, the unmanned long SPAR
and the smaller STOPS and TOTEM, of which there are many. With sensors
attached to their lower ends they may listen for submarines and telemeter
data to aircraft or land. The larger platforms also have a special role in con-
nection with the Artemis long-range acoustic detection system.

There are also midwater moored sonobuoys that can either be interro-
gated by friendly submarines or signal to neighbouring surface buoys which
relay the information. Sonar pickets are presently visualized by the US Navy
as free-swimming sonar platforms operating at depths of 4 000-6 000 feet
at speeds of 15-25 knots, [26]

Bottom sonars. Fixed bottom sonars have been deployed by the Ameri-
cans on the US continental shelf since the 1950s. The systems, code-named
Caesar and Colossus, will be described in the section on bottom installations
(page 148). Basically they consist of series of passive sonars, that is hydro-
phones, connected by cable to land. A new system, Sea Spider, is now being
developed for use on the ocean floor in the Pacific; it will have an inde-
pendent long-endurance power source. Bottom sonars are also used at pre-
sent for barrier control purposes. [10] Since they can be installed at fixed
positions, bottom sonars are much more efficient than other forms of sonars
for accurately measuring the distance to a target submarine. Because of the
need to use very base lines for submarine detection, bottom sonars are as
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a rule installed in widely separated pairs—at greater distance from each
other than is possible with ship-borne sonars.

Despite their limitations due to the difficulty of predicting sound propaga-
tion in water, sonar systems are likely to remain the chief means of detecting
submarines. As submarines become quieter—their chief countermeasure—
more advanced and expensive technology will go into the sonars.

MAGNETIC ANOMALY DETECTION

A Magnetic Anomaly Detector (MAD) is a sensitive magnetometer which
senses local variations in the earth’s magnetic field. On land natural
anomalies are common, but at sea local anomalies are rare because bodies
of ore are too remote from the surface for detection. However, when a
metallic body, such as a submarine, nears the surface, the magnetic field
disturbance can be measured. The favourable features of this sensor system
are that it is unaffected by the surface and is invulnerable to jamming.
MAD’s severe tange limitation of less than 3 000 feet is its great drawback.
This limitation allows the system to be used only for final confirmation of
contact and localization for destruction, not for searching large expanses of
ocean. [27]

MAD devices are mostly used on ASW aircraft and helicopters. Another
use of magnetic anomaly detection is in a cable system on the sea-bed in
shallow water. The cables will register all magnetic objects that pass over
them and alert ASW forces.

A Soviet article on ASW assumes, however, that the application of plas-
tics, aluminum, titanium and other non-magnetic materials (glass) in sub-
marine construction can substantially lower the effectiveness of magnetic
detection means. [23]

DEPENDENCE ON THE MEDIUM

The dependence of all sensors on the characteristics of the medium is evi-
denced by the United States ASWEPS (Anti-Submarine Warfare Environ-
mental Prediction System) programme:

This is the system, deployed on surface ships, whereby the Navy attempts to
predict oceanographic (primarily thermal) conditions in the ocean up to six hours
in advance—an important factor in getting the most usefulness out of acoustic
search gear. A largely automatic system has been developed for measuring key
parameters down to depths of 2 500 feet, computer processing them, and dis-
playing them in a useful manner—all in less than 13 minutes and while underway.
Other spin-offs are found in the form of better correlation detection, quieter
and faster hulls, etc. [28]

ASWEPS has been in operation since 1959. Both surface ships and buoys
are used for gathering ASWEPS data. Collected data are broadcast daily to
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provide ASW commanders with the environmental information they need for
immediate tactical decisions and for planning ahead.

ASW weapons systems

Anti-submarine warfare is a complex task usually requiring the co-operation
of several systems—unmanned surveillance systems, aircraft, surface ships
and submarines—against a single submarine. The ASW forces of the US
Navy, for instance, operate in task forces generally consisting of an ASW
carrier with specialized aircraft, destroyers and attack submarines (hunter-
killer groups).

ASW CARRIERS

ASW carriers are as a rule smaller than attack carriers. Only the Western
navies have ASW carriers; the Soviet Union has none besides two new
helicopter carriers. According to the defence posture statement by Secre-
tary Laird in February 1970 the US Navy should now have four ASW
carriers (CVS) in operation with four air groups. In recent years there has
been some doubt about the cost-effectiveness of the ASW carriers. The Nixon
administration has, however, now decided to keep them but improve their
ASW capabilities. This will be accomplished by the development of a new
carrier-based ASW aircraft, the S-3A (formerly VSX). [29] This aircraft is
a scaled-down model of the land-based P-3C described below. It will
have the same computerized detection system (A-NEW),

DESTROYERS AND HELICOPTERS

Destroyers are often described as the “work horses” of the ASW group. The
newest destroyers have powerful sonars that control the firing of anti-sub-
marine torpedoes and missiles (see below). Some destroyers have also been
equipped with helicopters for submarine hunting. The Americans for some
years experimented with unmanned drone helicopters, DASH, that were sent
out from destroyers: the helicopters were unmanned because they were
meant to deliver nuclear depth charges and therefore should be expendable.
The DASH programme has now been terminated, and the US Navy has be-
come more interested in manned light helicopters, LAMPS (for Light Air-
borne Multiple Package System). The LAMPS will probably be used mostly
for dropping sonobuoys but they will also carry torpedoes.

Relatively speaking, the importance of destroyers as a means of detection
in ASW seems to have diminished in recent years in favour of aircraft and
anti-submarine submarines. But operating together with other sensor systems
the destroyer retains part of its importance as a weapons platform against
enemy submarines.
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LAND-BASED ASW AIRCRAFT

Land-based ASW aircraft are considered a fairly efficient means of looking
for submarines on, or not too deep below, the surface. With their long
endurance—more than ten-hour patrol times-—they can scan vast expanses
of the ocean. One of the most advanced types is the US P-3C Orion now
coming into operation. It carries a very sophisticated ASW electronics
package, A-NEW, costing $5.3 million each as against $1.7 million for each
airframe.

The centre of A-NEW is a very versatile computer that can accept infor-
mation from manually dictated or sensor-input sources such as two different
kinds of sonobuoys, magnetic anomaly detection systems, low light television
and electronic intelligence. A-NEW can keep track of as many as thirty
sonobuoys, targets or other items of interest, evaluate the data from dropped
sonobuoys necessary to obtain a “fix” on a submarine and control the
firing of the aircraft’s anti-submarine weapons. [30]

In addition to the P-3C, of which about 100 have been authorized so far,
the US Navy operates the P-3A which, although lacking the A-NEW
package, has the same air-droppable sonobuoys (DIFAR and CASS) and
the same weapons (MK 46 air-launched active acoustic homing anti-sub-
marine torpedo) as the newer P-3C. [29] In a few years the carrier-borne
ASW-aircraft, S-3A, will also be operational.

The advantages of ASW aircraft can be summed up thus. With their
sensors they can detect the presence of submarines on or near the surface
and direct surface ships, anti-submarine submarines or other aircraft to the
place for attack. Equipped with sonobuoys, depth charges and torpedoes,
they may attack and destroy the submarine. If possible they wiil operate with
a screen of destroyers around the suspected position of the enemy submarine
in order to prevent it from escaping. The aircraft is itself invulnerable to
attack from the submarine. The aircraft’s main disadvantages are that its
sensors cannot penetrate deep below the surface where the submarine may
be hiding, and that, because of its speed, it has difficulty maintaining the
position of the submarine.

To some extent satellites and other space vehicles may also be used in
ASW, Satellites are known to have been used for infrared detection of sub-
marines (page 99). The Manned Orbiting Laboratory (MOL), long advo-
cated by the US Department of Defense, included specifications for an ASW
function. The project, which was funded at $600 million in fiscal year
1969, has now been terminated by the Nixon administration. However, its
functions are likely to reappear in other US space programmes, manned or
unmanned.
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ANTI-SUBMARINE SUBMARINES

The anti-submarine submarine has many advantages as an ASW hunter. It
uses the same medium as the target and can therefore do whatever it can
do—for instance, remain undetected for long periods, listen quietly over long
distances, dive deeper, attack with the same weapons. This applies particu-
larly to the new nuclear attack submarines developed as a countermeasure
to the nuclear-powered ballistic-missile submarines. Anti-submarine sub-
marines are, however, expensive and, consequently, few in number; they
have the same commaunication and navigation problems as other submarines.

In the forward ASW tactics deployed by the US Navy, the anti-submarine
submarines are usually assigned patrol sections along barrier lines, such as
the lines between Greenland-Iceland-Faroe Islands-Scotland or between the
Aleutian Islands and the northern Japanese islands in the northern Pacific.
A nuclear-powered attack submarine of the “Permit” class can there “patrol
a 60 nautical miles front with reasonable assurance of catching everything
that comes through. It need only execute a narrow figure-8, or a continuous
up-and-down spiral of narrow radius, around the centreline of the patrol
sector to hear and be able to destroy everything that moves at a speed above
10 knots. Keeping its speed at 5-7 knots, it would be itself unheard.” [10]

After intensive debate and considerable pressure from Congress and the
Atomic Energy Commission, the United States is now embarking on a new
generation of nuclear-powered attack submarines that will have greatly in-
creased speed and quietness. Initially, these two characteristics are being
developed separately. Work on two “high speed” (40 knot?) submarines,
“SSN-688" class, started in 1969 and at least another seven are funded for
fiscal years 1971 and 1972. [29] They are very expensive, and will cost
about $150 million each.

According to many naval experts quietness is the most desirable charac-
teristic in a submarine. In the United States work is now progressing on an
experimental, very quiet, nuclear-powered submarine, the so-called Turbine
Electro-Drive Submarine (TEDS). Its cost may be as high as $200 mil-
lion. [31] The turboelectric power plant will eliminate several noise-makers
in the submarine. The turbogenerator will probably be driven by a natural
circulation water-cooled reactor instead of the pressurized-water reactor
which is standard in other nuclear-powered submarines. [25]

Construction of a third “new design” nuclear-powered submarine, in-
corporating both high speed and quietness, was announced by Secretary of
Defense Clifford in January 1969. According to a later statement by Sec-
retary of the Navy Chafee, this “new design” submarine for the mid-1970s
should have even greater performance than the TEDS-submarine. [32]
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The new fast-quiet submarines will probably also go deeper than present
attack submarines, and are expected to be a prime weapon against the new
Soviet Polaris-type submarines. At the same time they will be better able to
avoid Soviet anti-submarine warfare efforts.

ASW means of attack

The main categories of ASW means of attack are torpedoes, missiles, depth
charges and mines.

TORPEDOES

Torpedoes are the classical weapon of the submarine. Several advanced
types are in existence or being developed:

Homing torpedoes that use acoustic ranging to locate their target and in
that way seek to overcome their main restriction—limited speed. Modern
highspeed torpedoes may reach a maximum speed of about 60 knots but that
is not enough against submarine targets which may move at 30-35
knots. [23]

Wire-guided torpedoes that are continuously fed new guidance orders
from the submarine that fired them.

Torpedoes with nuclear warheads that do not have to hit the target in
order to destroy it.

Torpedoes launched from surface ships or dropped from aircraft.

The most advanced US torpedoes are:

ASTOR, a submarine-launched, wire-guided torpedo that weighs 1 ton,
achieves long range and has a nuclear warhead.

Mark 46, a light-weight, high-speed, active acoustic homing anti-sub-
marine torpedo that may be launched from surface ships and aircraft.

Mark 37, a conventional anti-submarine torpedo fired by submarines. It
is now considered obsolete because of limited speed, range, acquisition and
depth capabilities in comparison to modern, fast deep-diving target sub-
marines. [29]

Mark 48, the successor to Mark 37, under development. Its very sophisti-
cation has caused repeated development difficulties. The cost of the total
procurement programme has gone up six times, from an original estimate of
$687 million to $3.64 billion at present. [5] It has a conventional warhead,
is wire-guided and can go very deep. It will be the main weapon against the
new Soviet deep-diving ballistic-missile submarines. In addition to its role
asan ASW weapon, it is being developed as a weapon against surface ships.
Procurement has started this fiscal year. [29]

115



The militarization of the deep ocean

ANTI-SUBMARINE ROCKETS

One way of overcoming the limited range and speed of conventional torpe-
does is to fire them by rockets in a ballistic trajectory through the air. The
US Navy has developed two types:

ASROC is fired from surface ships; the rocket usually carries a torpedo
which is released by parachute before the end of the ballistic trajectory.
Once in the water, the torpedo homes in on the target. The rocket may also
carry a depth charge, nuclear or conventional, which descends without
parachute to predetermined depths and detonates. [28] Its range is reported
to be about 6 miles. [33]

SUBROC, a nuclear depth charge launched by a submarine underwater
in a ballistic trajectory against a target submarine, has been introduced on
the US “Permit”/“Sturgeon” class nuclear attack submarines. [22] The
Polaris /Poseidon submarines are also reported to be equipped with them.
The range of SUBROC is estimated to be 26—30 miles. [28, 33]

AIR-DROPPED DEPTH CHARGES

Several air-dropped depth charges are in existence, as mentioned earlier.
One type used by the US Navy, called LULU, has a nuclear warhead. (For
the effects of nuclear explosions in the ocean, see below.)

MINES

Mines have a long history in anti-submarine warfare; they were used ex-
tensively during World War II. International law, it is true, now severely
restricts the laying of minefields in time of peace; but the capability has been
developed to lay thousands of mines in a few days in the event of an out-
break of hostilities. [34] Modern mine warfare leaves little to the discrimi-
nation of the target vessel. The mines have been tailored to submarines as
the target of interest. Scientists have measured many attributes of a sub-
marine and have developed sensing devices and data-processing equipment
for mines which all but allow them to “think”. Existing mines include:

Moored conventional mines that depend on physical contact for their
activation.

Cable-controlled bottom mines.

Pressure mines—a ground mine for use in shallow waters (not more than
180 feet). Lying on the bottom, the mine detonates when an underwater
structure passes over it, causing a pressure differential to be registered in the
mine. Pressure mines are very difficult to sweep and therefore constitute a
particularly potent anti-submarine weapon.

Magnetic mines. Activated by the magnetic field created by a submarine,
they may be either moored or ground mines. Their range is limited to a few
hundred feet.
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Acoustic mines. They react to the noise created by a submarine, may be
either moored or lying on the bottom and presumably have a longer range
than pressure or magnetic mines.

Torpedo mines. The US Navy is developing one deep ocean mine,
CAPTOR, that is really an encapsulated torpedo: upon activation it can seek
out the target and destroy it. CAPTOR has a large radius. [32]

During recent years there has been talk of nuclear mines. It has been
said, for instance, that they could be used to create very large flood waves
that would destroy ememy coastal areas. [35] On the other hand, it is
pointed out that no nation would like to deploy unmanned and unguarded
nuclear weapons that could be interfered with or “stolen”. [36] Proof of
the low military interest in nuclear mines is perhaps the proposal that bottom
anchored ones be outlawed in the draft sea-bed treaty (see page 160).

EFFECTS OF NUCLEAR EXPLOSIONS UNDER WATER

Several of the ASW weapons mentioned above are, or may be, equipped
with nuclear charges. Generally speaking, the effect of any explosive on any
target increases with the depth at which the explosive effects reach the
target. That is, the fact that pressure increases with depth compounds the
impact of the explosive on, say, the pressure hull of a submarine. The high
explosive effects of nuclear charges make them therefore very potent against
submarine targets.

Theoretically, a submarine at its collapse depth—which for modern US
nuclear-powered submarines is likely to be around 3 500 feet—can be de-
stroyed by the shock wave from a very distant underwater explosion. If the
nuclear weapon burst occurs near the surface of the water, the effects on the
submarine are, however, reduced.

Ranges at which nuclear weapons are effective against submarine targets
at different depths have been calculated. For example, a submarine with
a maximum depth capability of 2 000 feet will be destroyed by a nuclear
weapon of 10 KT that explodes within about 1.2 miles when the submarine
is at 500 feet. Similarly, if the submarine is known to be at about 500 feet
within an area of 50 square miles, twelve 10-KT weapons will be needed to
cover the area and destroy the submarine. Using larger nuclear weapons
increases the effects. From a military point of view the main advantage of
nuclear weapons in undersea warfare is that they do not require the position
of the underwater target to be known exactly.

The communications problem

A problem common to all undersea operations, including anti-submarine
warfare, is how to communicate underwater. Three sorts of communication
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are normally needed: land control centre to submarine, surface ship to sub-
marine, and submarine to submarine. (The general environmental problems
of communications under water were discussed on page 99.)

The very low frequency (VLF) radio waves used for command and con-
trol of the Polaris can penetrate 60-100 feet underwater. The submarines
need not stay at that level to receive the signals, since they carry a trailing
wire antenna which has a naturally positive buoyancy. The wire is several
hundred feet in length—Ilong enough for the submarine to dive fairly deep
and still have a chance of hearing transmissions from shore. [10]

The United States has six fixed VLF stations at different places in the
world that send messages to the Polaris submarines. The two largest, of
1-megawatt peak pulse each, are in Maine, USA and Northwest Cape,
Australia. These are backed up by a large number of low frequency (LF)
stations (probably used for close-to-surface communication with the sub-
marines). Because the fixed radio stations are vulnerable to nuclear attack,
the TACAMO airborne VLF system has been recently introduced. In addi-
tion, a Ship Mobile VLF system is now being considered [32], as well as a
satellite VLF system. [21]

The main drawbacks of the present communications system are: it limits
the operational depth of the submarines for periods of time to a few hundred
feet; it is vulnerable to jamming; it is only one-way communication. To
communicate with land the Polaris probably has to protrude an aerial above
surface.

Experiments have been made with sonobuoys for air-to-subsurface com-
munications and vice versa, but so far, apparently, with unsatisfactory
results. [10]

Use of extremely low frequency waves, ELF, has recently made it possible
to extend considerably the penetration of radio waves into water, thereby
increasing the operational depths of ballistic-missile submarines. This is the
aim of Project Sanguine, started by the US Navy in 1968 with the construc-
tion of a facility in Wisconsin. Very large stations and antennae, as well as
favourable underlying geologic strata, are required for emitting ELF waves.
The cost of the project has been estimated at $1 !/, billion. ELF waves
not only penetrate very deep (the exact depth is classified), they are also
considered to be invulnerable to jamming in contrast with the present VLF
system. Messages are transmitted in Morse code in very short time periods.
Project Sanguine ran into some initial difficulties because the very strong
transmitter used in the facility caused local disturbances. It will probably
not be fully operational until 1976/77. [21, 37]

For communication between surface ships and submarines and between
two submarines underwater “telephones” are used. A US Navy system, AN/
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UQC-1, dubbed Gertrude, has an effective range of a few thousand yards
for voice communication. A more advanced system, AN/BQA-2, has some-
what greater range—perhaps 20 000 yards—but at the expense of directness
and speed. [10] In connection with the development of the deep-sub-
mergence vehicles DSRV and DSSV, described in a following section, design
characteristics have been specified for an underwater telephone system that
would provide a communication capability at all depths down to 20 000
feet, with the support vessels up to 3 miles away from the point on the sur-
face directly above the submarine.

Submarine navigation

Related to the communications problem is the problem of navigation in the
deep ocean.® Generally speaking a US submarine can use three or four dif-
ferent systems for establishing its position: its own inertial-guidance systems,
SINS, of which the Polaris has three; fixes received by radio from Omega
land-based VLF stations while submerged below the surface; fixes received
by radio from Transit satellite HF stations while antennae are surfaced; and,
in the near future if not now, inmterrogation of sonar navigation beacons
placed on the sea-bed in suitable places. For the ballistic-missile submarines
exact navigation is particularly important, as it has a direct bearing on mis-
sile accuracy.

Another aspect of navigation involves moving near the ocean floor—
which is an ideal hiding place. But this has its own difficulties:

From a tactical point of view, the very deepest depths of the ocean would be the
ideal place to operate, since enemy sonar would have difficulty distinguishing a
sub from other artifacts on the bottom. But this raises another serious problem—
the possibility of collision with one of the many sea mountains that project up
from the bottom. One could easily navigate this terrain using the same sort of
electronics, modified for sonar, that ground-hugging fighter-bombers use. But the
danger here is that the submarine would be giving his position away continuously.
It will be a long time, in my judgement, before submarines will be able to clip
along at, say, 20 knots near the bottom using a passive navigation system like
inertial guidance. We just don’t know enough as yet about the geography of the
ocean floor to be able to navigate blind the way a pilot does when making a
landing in a mountainous region. [38]

Conclusions

This discussion of ASW may have created the impression that the submarine
is losing ground to the ASW side. This impression would certainly be wrong.
Most advantages are still on the side of the modern nuclear-powered sub-

& The navigation systems supporting Polaris submarines were described in the SIPRI
Yearbook 1968/69, p. 105.
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marine, which is undergoing continuous improvements. It has enormous
possibilities for hiding just by moving submerged in the vast ocean, un-
detectable by sonar in certain thermal layers. Since it is also becoming
quieter and faster and soon will go deeper, it will have every chance of
escape. It can also use active countermeasures: put out false targets to dis-
tract the ASW forces; employ mine countermeasures such as towing large
noise-making devices or magnetic generating equipment; or, in a war, hide
behind a nuclear explosion.®

There are essentially three possible tactics in anti-submarine warfare:
attempting to destroy every submarine by trailing it from its home port
(sometimes called attrition); open-area surveillance and targeting; and bar-
rier control. The feasibility of the first method has yet to be demonstrated:
according to US Navy sources Soviet attack submarines have never been
able to trail a Polaris submarine, although they have tried. [39] If trailing
should occur the counter-tactic used is often to intervene with a third sub-
marine between the trailer and the target submarine.

Open-area surveillance—from ASW aircraft, satellites and surface ships
equipped with ASW radar—and targeting are used but probably still with
limited results. The picture may change, however, if ever large parts of the
ocean floor are covered with a network of bottom detection systems and the
ocean surface with a network of buoys that communicate with aircraft.

For detecting ballistic-missile submarines in a nuclear war, trajectory
analysis has been considered. This involves locating a missile-firing sub-
marine by analysing the trajectories of its first one or two missiles, and then
destroying it. In principle this method is feasible but its utility depends
primarily on how fast the submarine can launch its missiles. The Polaris/
Poseidon submarines fire their missiles very fast, and are not considered to
be vulnerable to trajectory amalysis, according to a statement by the US
Chief of Naval Operations. [40] Admiral Caldwell, Director of the US
Navy’s ASW programme, has said “that a Soviet ballistic missile firing sub-
marine has a better than 50 per cent chance of getting its missiles off before
being detected and destroyed”. [41]

Probably the most effective ASW tactic at present is to operate a forward
barrier-control system. The US Navy uses this tactic. Provided the barrier
is a co-ordinated system of bottom detection devices, other sensors, attack
submarines and ASW aircraft, it should have some chance of stopping
enemy submarines in a war situation. The use of this tactic cannot, how-
ever, prevent submarines from passing the barrier and disappearing in the
ocean in peacetime with the purpose of establishing a continuous open-ocean

® The sound and heat effects created by a nuclear explosion will confuse any acoustic
detection system.
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patrol. The tactic can only be effective against a country surrounded by
geographical barriers to the ocean, such as the Soviet Union, not against a
country that has no geographical barriers outside its coasts, such as the
United States.

There have been some proposals in the United States for declaring larger
areas of the ocean floor out of bounds to foreign submarines by establishing
so-called Submarine Detection and Identification Zones, (SUBDIZ). [42]
Navy officials have spoken against this proposal: if the United States estab-
lished SUBDIZ zones off US coasts—zones as broad as the missile ranges
of Soviet ballistic-missile submarines—other countries would do likewise.
This, they feel, would be much more harmful than beneficial to US interests
because it would limit the operational freedom of the US Navy.

Expert opinion seems to be fairly convinced that developments in anti-
submarine warfare lag far behind increases in the evasive capacity of nuclear
submarines. This is shown by the discussions about the “vulnerability” of
the Polaris submarine that went on in the United States in 1969/70.

The debate began with a statement by Secretary of Defense Laird in
Senate hearings on 21 March 1969:

I do not believe that we will be in a position where the Polaris would be
sufficient in that time period, after 1972, to be relied upon as the deterrent force
of the United States.

I believe we have to have a more varied deterrent than that one system, and I
believe this because of certain sophisticated new research and programs that are
being carried forward, because of the developments not only that we have had,
as far as submarines are concerned, but the developments that the Soviets have
had in the area of submarines.

So, in directing my attention as to whether the Polaris fleet, if all our bombers
and all of our Minuteman were destroyed, would be a sufficient and credible
deterrent in the period 1972 and beyond, I tried to give the impression ... that
I did not think the Polaris fleet of 41 submarines, by itself, would be a sufficient
and credible deterrent during that particular time period to prevent a nuclear
war. [43]

The statement, made while Laird defended the Safeguard ABM system,
caused considerable concern. Deputy Secretary of Defense Packard then
made a more guarded statement on the matter in Congressional hearings on
15 April 1969:

The Soviets appear to have allocated considerable resources to expanding and
improving their submarines and ASW capability in the past few years. We must
assume that the Soviets will continue this effort and, indeed, might further expand
it. Given their well-known concern with Polaris, we must further assume the
possibility that a substantial portion of their effort could be directed toward
countering Polaris.

In specific, however, we have no evidence of any present or prospective
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Soviet “breakthrough” in ASW technology that would sharply increase the threat
to Polaris. Based on the data we now have, we expect the Polaris to remain
highly survivable at least until the late 1970’s, but we can’t be sure. This date is
not set by any specific projection of a known threat, but rather by the general
uncertainties associated with projections of this nature so far in the future.

Nonetheless, given these uncertainties in predicting the future in this field and
the current level of the Soviet effort, it would be imprudent to ignore the
possibility of the emergence of a “greater than expected” Soviet ASW threat in
the 1970%. [32]

Then, on 12 May 1969, Admiral Levering Smith, Director of the Navy’s
Strategic Systems Project and head of the Polaris force, flatly denied know-
ledge of any new factors making the Polaris fleet vulnerable:

1. T am quite positive that Russian submarines cannot and are not following
any of our Polaris submarines under water. I am also quite positive that the new
generation of Russian submarines that are getting close to operational status, that
are now being tested, will also not be able to follow our Polaris submarines.
2. The Russians have no specific new antisubmarine warfare methods the Navy
knows of that would make the Polaris fleet vulnerable to attack, despite many
reports of a superior Russian sonar system or satellite detection capability.
3. We have tried to use satellites to detect submarines under the water. The laws
of physics will have to be changed to make it practical. The chances of a satellite
going over the right spot aren’t very good. It’s possible, but not practical, to use
satellites for submarine detection. [45]

By the time of his defence statement for fiscal year 1971, made in Febru-
ary 1970, Secretary Laird had changed his assessment on the vulnerability
of the Polaris:

According to our best current estimates, we believe that our Polaris and Poseidon
submarines at sea can be considered virtually invulnerable today. With a highly
concentrated effort, the Soviet Navy today might be able to localize and destroy
at sea one or two Polaris submarines. But the massive and expensive undertaking
that would be required to extend such a capability using any currently known
ASW techniques would take time and would certainly be evident.

However, a combination of technological developments and the decision by
the Soviets to undertake a world-wide ASW effort might result in some increased
degree of Polaris/Poseidon vulnerability beyond the mid-1970s. I would hope
that Polaris would remain invulnerable at least through the 1970s. But, as a
defense planner, I would never guarantee the invulnerability of any strategic
system beyond the reasonably foreseeable future, say 5—7 years. [29]

D. The new technology

The military conquest of the deep ocean and ocean floor requires new
technologies. These are described in this section as a background to the
discussion of existing and future deep submergence vehicles and bottom in-
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stallations in the next two sections. First, however, the broad categories of
military uses now being contemplated must be set out.1®

1. Deep submergence vehicles (page 129) that can reach various depths
down to 20 000 feet. These may be either combat submarines or smaller
rescue, search or work vehicles. They will require very strong pressure hulls.
The smaller vehicles will require new non-nuclear power systems.

2. Bottom or sub-bottom stations (page 143) to be used, for instance, as
command and control centres for submerged weapons systems or manned
bottom surveillance stations. The bottom stations can be either fixed or
transportable. They can, further, be divided into two different categories.
The first category consists of stations which will rest at shallow depths, down
to about 1 000 feet, and will permit the use of free-swimming “saturated”
divers (page 127) operating from compression chambers (Sealabs). This will
make possible operations at all continental-shelf depths and on top of
shallow sea mountains. The second category consists of one-atmosphere
installations which will permit normal living and work conditions inside
the installation at any depth but exclude the possibility of divers moving
outside the pressure hull. It should soon be possible to build such manned
bottom stations at depths considerably below the continental shelf, for
instance, on many sea mountains. All manned stations will need power
sources which are independent of surface or land support via cable. They
will further require lock-out facilities that permit the “mating” of submer-
sibles to transport men to and from the installations. If the stations are going
to be constructed underwater, advanced building techniques must be devel-
oped. Finally, the installations will probably in many cases be equipped with
unmanned work vehicles for operating on the ocean floor.

3. Unmanned bottom detection and surveillance systems (page 148). The
detection systems are mainly acoustic “listening posts” for submarines.
These have been in existence for many years but further improvement is
being sought—for instance in developing independent power sources and
more advanced instrumentation.

US Navy Deep Ocean Technology (DOT) programme

In 1968 the United States launched a major twelve-year programme for
developing the technological capabilities for deep ocean operations. The
programme is revised annually and funding is still low. An official publica-
tion described the DOT programme in 1968:

The Navy ocean engineering program includes studies, hardware development,
and prototype installations for military underwater tasks. The primary effort is

1 Underwater weapons such as torpedoes and mines are excluded here.

123



The militarization of the deep ocean

the Deep Ocean Technology Project to develop technical options and to assist
the Navy to assess more precisely the technical feasibility and requirements for
future undersea warfare systems. The areas being studied in relation to their
potential deep ocean use include: manned and unmanned submersible vehicles;
fixed and mobile bottom structures; engineering properties of the sea floor;
metals and non-metallic materials; submersible motors, electrical components and
propulsion devices; equipment, instruments and tools; life support systems; long-
endurance power sources.

Two major, long-range projects were selected by the Navy as initial goals—an
advanced deep ocean submersible and an experimental, one-atmosphere, bottom
habitat. (Both projects are designed as ‘test beds—not for operational use, to
test a wide variety of components and equipments.) [46]

In 1969 a naval scientist listed the DOT focal projects then being planned:

. An interim transportable mobile undersea station (6 000 feet).

. A continental-shelf manned bottom installation (850—1 000 feet).

. A surface-stabilized support platform (6 000 feet).

. An interim work submersible (8 000 feet).

. A transportable (mobile) undersea station (12 000-20 000 feet).

. A manned bottom (in and on the sea floor) installation complex. [47]

A b WN =

For these projects technological advances are being made with pressure
hulls, power systems, underwater construction techniques and diving opera-
tions. Each of these is considered in turn,

Pressure hulls

A main limitation on the depth capability of existing submarines is the
strength of their pressure hulls. The hulls of the Polaris submarines, for
instance, are made of high grade steel which can withstand a pressure of
80 000 pounds per square inch (HY-80 steel).!! This means that they can
operate safely at 1 500-2 000 feet but will probably collapse at about 3 500
feet or lower, due to increased oceanic pressure. The pressure hull should
not only be strong but also light so as to achieve a neutral buoyancy for the
submarine.

The advanced hull materials being developed in the United States include:
new high grade steels (HY-140 steel or higher), which will make operations
possible to about 10 000 feet; titanium and aluminum, which are much less
dense than steel but present difficult fabrication-technique problems; and
glass materials. Glass is considered a most promising construction material
for deep submergence vehicles. The strength of glass and glass-reinforced
plastics increases with pressure, that is with lower depth. Glass is also very
light. Theoretically, it has unlimited capability down to any depth. The

1 HY = High Yield strength steel.
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problem is that glass is britfle, but attempts are being made to overcome this
and other manufacturing problems.

A light pressure hull is as a rule insufficient for achieving neutral buoy-
ancy at very low depths, so supplemental buoyancy material will be required.
New buoyancy materials now being developed include syntactic foams con-
sisting of very light hollow glass microspheres in a resin matrix.

Power systems

Power systems are required that are independent of the surface and can
operate unattended for months and years. One such power source is the
nuclear reactor. It has, however, taken considerable time to develop small
reactors for use in small deep submergence vehicles. Last year the US Navy
launched a small nuclear deep submergence research and engineering vehi-
cle, the NR-1, which uses a pressurized-water reactor (page 135). Nuclear
reactors capable of maintaining large manned bottom stations still remain to
be established on the ocean floor, but are presumably receiving priority
development.

Otherwise, most efforts are going into the development of general pur-
pose, extended-endurance energy sources in the low power range, 1-100
kW. The main choices are fuel cells, dynamic conversion systems and radio-
isotope power sources. [26]

Fuel cells, according to a US Navy ocean-engineering report, are particu-
larly attractive for deep submergence vehicle power supplies with endurance
requirements in the range of 20 to approximately 200 hours. [48] Isotope-
fuelled systems are claimed to be the most practical candidates presently
foreseen for deep ocean applications requiring up to about 15 kW and mis-
sion durations longer than six months; among the applications mentioned are
deep ocean acoustic devices such as navigation aids and submarine surveil-
lance systems. [26] The US Atomic Energy Commission has, in fact,
already developed several such isotope power sources, called SNAPs (first
developed for use in space), which have been used in the sea, including the
ocean floor, for several years. [49] One, SNAP-7E, now rests on the sea
floor in 15 000 feet of water near Bermuda. Another, SNAP-7D, has been
operating unattended since Yanuary 1964 on a deep ocean moored buoy in
the Gulf of Mexico. [49] Moreover, such isotope power sources are now
being sold commercially.

A very important future application of non-nuclear power sources, such
as fuel cells and dynamic conversion systems, may be the development of a
new generation of non-nuclear-powered ballistic-missile submarines. In the
future, such power systems might well permit continuous undersea opera-
tions for fifteen to twenty days. Since they would be less complicated and
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much cheaper than nuclear reactors, they might open up the technical
possibility for advanced medium-sized nations to develop their own ballistic-
missile submarine deterrent forces.

Advanced construction techniques

Off-shore construction techniques have advanced considerably during recent
years based on the experience of several hundred oil rigs.

Deep water drilling is today not an insuperable problem. In fact, some
experts claim that drilling operations in 1 000 feet of water are less difficult
than drilling at 300 feet where currents and other shallow-water factors in-
fluence the operations. Experimental drilling has been carried out at a depth
of 12 000 feet in the Gulf of Mexico under the JOIDES Deep Sea Drilling
Program. According to the most recent reports the problem of re-entry into
a hole drilled in the ocean floor should now have been solved for the first
time—a significant achievement that will advance undersea construction
techniques. Another US programme, Project Mohole, involved drilling in
deep water through the ocean floor down to the earth’s mantle. The project
was terminated last year because of lack of funds rather than technological
obstacles.

Although the first generation of manned bottom stations is of the trans-
portable type, for instance the US Sealab installations, development work is
being actively pursued on fixed manned stations as well. For stations at
relatively shallow depths, concrete constructions may be suitable; experi-
ments have shown that spherical concrete hulls may be suitable for under-
water applications to depths of about 3 500 feet. [48] Testing concrete
constructions is part of the US Navy DOT programme. Concrete is already
in use for submerged oil-storage tanks.

The US Navy has recently started the Sea-Floor Construction Experiment
(SEACON), a project to build an undersea habitat at a depth of 600 feet to
research both methods and tools for sea-floor construction. [106]

For fixed installations at depths greater than 3 500 feet, so-called in-
bottom habitats seem most promising. This involves the construction of
large manned stations in the sub-soil of the continental shelf or the deep
ocean floor, or in a sea mountain. The technique will not differ much from
that of undersea mining, which is well developed. One undersea mine, at
which over 4 000 men work, is situated 1 500 feet below sea level off New-
foundland. [12]

Special work vehicles are required for undersea construction work. Sev-
eral such vehicles have already been developed, or are under development,
in the USA, USSR, UK and France. Most of the deep submergence vehicles
have outside manipulator arms attached to the pressure hull which can lift
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objects or work with tools under water. There are also surface-operated,
unmanned work vehicles in use, some of which can reach depths below
10 000 feet.

Advanced diving operations

Until some years ago the use of divers for work undersea was severely
limited by existing diving techniques. Conventional diving methods using
helium-oxygen breath mixture do not permit men to dive deeper than about
560 feet; at such depths abnormally long decompression periods are re-
quired, which are proportional to the time spent at a given depth. At 560
feet the decompression time is two hours for one minute at the bottom: for
practical purposes this means that divers cannot operate at that depth. [50]

This unfavourable ratio of bottom time to decompression time has been
overcome with a technique known as “saturation diving”. In saturation div-
ing the diver is provided with a fixed capsule on the sea floor or a personnel
transfer capsule which transports him to the deck decompression chamber
of a ship. The capsule is pressurized to the outside water pressure and
provided with a suitable breathing-gas mixture. After about twenty-four
hours of exposure under pressure, all tissues of the diver’s body have a gas
saturation equivalent to the surrounding atmosphere, and the diver is con-
sidered to be “saturated”. Then his requirements for decompression are
based on the sea depths he will have to work in rather than the duration of
the dive. A diver saturated to 300 feet requires the same decompression time
(approximately two and a half days) whether his work at the bottom lasts
one day or one month. After hours of work at depth, he returns to the
underwater habitat or ship decompression chamber. Since there is no ap-
preciable difference between the pressure of the habitat and that of the out-
side water, there is no need for decompression of a man entering the under-
sea chamber. The decompression is accomplished in a single step when he
returns to the surface. [48]

The United States has undertaken saturation diving operations down to
600 feet in connection with Sealab experiments. Operations down to 1 000
feet should be possible within the near future. The French, who also are very
advanced in saturation diving, are said to be ready for depths of about 800
feet. [51]

With the present state of the art of diving technology, man can operate
as a free swimmer at all continental-shelf depths. According to the latest US
Marine Science Council annual report, present defence requirements for
diving-system capabilities involve submarine rescue, salvage and object re-
covery, continental-shelf construction programmes, amphibious and mine
warfare and harbour defence. [1] In future, saturation diving techniques
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may well turn out to be indispensable for the construction and maintenance
of any undersea stations. [50]

The theoretical limit of saturation diving using gaseous breathing mixtures
such as helium-oxygen and, in future, hydrogen-oxygen is about 3 000
feet. But concepts are being developed to extend this limit much further by
the use of fluid breathing. This would require surgical operations on the
diver but could, in theory, make dives possible to depths below 10 000 feet.

Other developments

It has been possible to give here only a few examples of important technolog-
ical developments relevant to the military uses of the deep ocean and the
ocean floor. Again based on United States experience one could further
mention development of:

1. Advanced propulsion machinery for deep ocean submersibles. This in-
cludes free-flooded machinery placed outside the pressure hulls, thereby ex-
tending depth capability, and tandem propulsion which will make it possible
for some submersibles to hover like helicopters;

2. Capacity to carry weapons external to the pressure hulls of submarines.
Studies are now being undertaken to test the feasibility of this concept, the
realization of which would significantly extend the range of undersea mili-
tary operations; [12]

3. New anchorage technique on the deep ocean floor by using tripod-like
Padlock anchors that are explosively driven into the bottom. A number of
such anchors can be used together for construction purposes;

4. Various kinds of underwater tools—operated either by divers or by mani-
pulator arms on work vehicles;

5. New materials for deep ocean use which are tested on so-called submers-
ible test units (STU). The programme includes the exposure of a variety of
metallic and non-metallic materials in depths of 2 500 feet and 6 000 feet
for extended periods of time to determine the corrosive and biological de-
gradation of construction materials exposed to an ocean environment.

Conclusions

The main conclusion emerging is that most of the technological problems
connected with military operations on the whole continental shelf appear
now to be solved. Advances are being made, especially by the United States,
to extend the operations first to 2 000 feet, which includes the continental
slopes, then to 6 000 feet, which includes many submerged ocean ridges and
sea mountains, and finally to 20 000 feet, which includes 98 per cent of the
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ocean. Several of the technological developments required for these advances
.seem likely to be realized by private firms even if public support temporarily
should be lacking.

Many engineering tasks for really deep or very long-endurance operations
remain, however, to be solved. As the US Navy has found out, equipment
for deep ocean use has often failed under realistic testing. [52] But the pace
of the advance of undersea technology is such that it seems probable that
the following two objectives set by the Stratton Commission!? will be ful-
filled:

The Commission recommends that the United States establish as a goal the
achievement of the capability to occupy the bed and subsoil of the U.S. territorial
sea. The Commission also recommends that the United States learn to conduct
surface and undersea operations to utilize fully the continental shelf and slope to
a depth of 2 000 feet.

The Commmission recommends that the United States establish as a goal the

achievement of the capability to explore the ocean depths to 20 000 feet within
a decade and to utilize ocean depths to 20000 feet by the year 2 000. [53]

E. Advanced undersea mobile systems

Background

Mobile systems are favoured over fixed installations under water for several
reasons:

From the point of view of security, mobile systems are less vulnerable.
When moving at low speed they blend with the environment and may, under
favourable circumstances, remain undetectable by acoustic means.

They are, by definition, more versatile and useful for many different
tasks, including tasks normally associated with fixed installations. Because
of their versatility, mobile systems are often stated to be more cost-effective
than fixed installations.

More technological and operational experience has been gained in design-
ing mobile deep ocean systems, which in many respects represent a follow-
up on present submarines, than in designing fixed installations.

Advanced undersea mobile systems are presently being developed for
three main functions:

Strategic needs. This is the quest for the invulnerable second-strike deter-
rent. The Polaris/Poseidon system now fills this role for the USA. The next
development is the Undersea Long-Range Missile System (ULMS) (page
131).

12 The Commission on Marine Science, Engineering and Resources (chairman Dr
Julius Stratton) was appointed by President Johnson in January 1967. The Commission
submitted its report, Qur Nation and the Sea, in January 1969.
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Rescue, object recovery and other secondary military tasks. If the deep
ocean and ocean floor are to be used to full military advantage, many sec-
ondary missions must be performed including rescue from disabled sub-
marines and other deep submergence vehicles, recovery of objects on the
ocean floor, construction work on the sea floor, and transport to and from
manned undersea installations. In the United States the preparation for
these activities started with formation of the Deep Submergence Systems
Review Group (DSSRG) in 1963. It was set up as a result of problems
experienced in locating and salvaging remains of the submarine Thresher,
which was lost in that year in 8 400 feet of water with 129 men on board.
Two more accidents have highlighted the importance of a deep submergence
capability to the US Navy. The first was the loss in 1966 of a hydrogen
bomb on the ocean floor outside Palomares, Spain; it was later recovered by
two deep submergence vehicles. The second was the loss in 1968 of the nuc-
lear submarine Scorpion. Submarine disasters are not unusual: about two
submarines (US and others) are lost each year in various parts of the world.

On the recommendation of the Deep Submergence Systems Review
Group, the US Navy in 1964 established the Deep Submergence Systems
Project (DSSP) in order to improve its capabilities in deep sea rescue, sal-
vage, search and diving. The increased capabilities resulting from the DSSP
will have many important military applications. The DSSP consists of five
separate programmes:

1. Submarine location, escape, and rescue systems: (a) location of co-opera-
tive and unco-operative targets; (b) escape from 850 feet of water; (c) rescue
down to collapse depth (probably a maximum of 3 500 feet).

2. Large salvage systems: (a) salvage from the depths of the continental
shelf (down to 850 feet); (b) feasibility of salvage from deeper waters.

3. Deep ocean search, investigation and small object recovery: (a) search
and light work in waters as deep as 20 000 feet; (b) small object recovery
from 20 000 feet of water.

4. Man-in-the-sea: (a) diving to 850 feet and remaining submerged for ex-
tended time periods in order to perform useful work; (b) study and research
on diving to physiological limits of man’s ability.

5. A nuclear-powered research and engineering submersible (NR-1).

While all these activities continue, it has recently been reported that the
DSSP will cease as an independent project office and its functions will be
integrated into other Navy commands. [106]
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Oceanographic and commercial needs. Many deep submergence vehicles
have been developed for oceanographic research in the deep ocean. Obvi-
ously this has both a civilian and a military side.

The first oceanographic deep ocean vehicles were bathyscaphs. One of
these was the Trieste which went down to nearly 36 000 feet in 1960. Many
others have been developed since. During the 1960s a need has arisen for
commercial deep submergence vehicles, in connection with off-shore dril-
ling for oil and gas. Further exploitation of ocean resources is likely to in-
crease the use of such vehicles for exploration, exploitation, construction
and repair purposes.

New US advanced strategic undersea systems

The idea of an advanced Undersea Long-Range Missile System (ULMS) was
born in the early 1960s as a result of the work of the Advanced Sea-Based
Deterrent study group. The group’s main recommendation, made in 1964,
was the basing of medium-to-long-range ballistic missiles in the ocean in
specifically designed submersible vessels capable of operating at depths from
approximately 1 000 feet to 11 000 feet. [54] Continued evaluation of the
project took place during the 1960s. In 1967 the Institute for Defense
Analysis, at the request of the Secretary of Defense, reported on a large
number of systems for basing an advanced ICBM in the future, the so-
called STRAT-X study. Four systems were selected in the final analysis; two
of these were sea-based systems, a submarine (ULMS) and a surface ship
system (Ballistic Missile Ship, BMS). [40]

The ULMS programme is best described in two Navy statements at Con-
gressional hearings in 1969 and 1970. The 1969 statement reads:

The ULMS Program visualizes design and construction of a prototype sub-
efficient Ballistic Missile Submarine with a longer-range ballistic missile. This
improved sea-based system would permit home-porting and operations from bases
primarily in the US. The missile would be long range, to cover targets as soon
as submarines leave US bases, thus eliminating travel time to and from launch
stations.

The ULMS Program visualizes design and construction of a prototype sub-
marine with long range missile to shorten the decision-to-force-deployment lead
time. ... A prototype will provide an essential test unit for demonstrating system
improvements. This unit will utilize much Poseidon technology. ... A decision
to procure the ULMS force can be made later as the need develops.

The need for an ULMS force will result from:

a. The eventual need to replace present strategic offensive systems with a more
effective and survivable system. The longer range missile will achieve about a
ten-fold increase in the sea area from which the ULMS submarines can reach
targets, thus providing added survivability insurance against any possible Soviet
anti-submarine break-through.
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b. The longer range missile will enable the ULMS submarines to cover targets
from around the entire Soviet defense perimeter, and force a potential aggressor
to invest heavily in weapons other than ICBMs aimed at the US.

c. New maintenance concepts will permit ULMS submarines to spend more time
at sea, less time under overhaul, thus reducing cost and increasing efficiency.
The development and deployment of the ULMS system will tend to stabilize the
arms race and facilitate arms limitation agreements since (1) the system will be
highly survivable, even in the face of unforeseen threats, thus reducing the overall
numbers of missiles required to ensure that an effective number survives a first-
strike, and (2) when deployed in numbers will add immeasurably to credibility of
US deterrent by making it impossible to gain decisive military advantage through
nuclear attack on US. [22]

The 1970 statement reads:

Some of the characteristics which we hope to incorporate in this new ULMS
nuclear-powered submarine are as follows:

(a) Quietness.—The ship will be constructed to take advantage of the many
improvements that we are now able to make in reducing ship’s noise.

(b) Reduced maintenance.—Modular construction concepts will be used in order
to reduce maintenance time and cost.

(c) Improved sonar.—An improved sonar suit will be provided for ULMS which
will insure her superiority in this regard over the Soviets.

(d) Self-defense.—A defensive weapons system will be provided which will enable
ULMS to fire our latest weapons. . . .

We are asking for $44 million R.D.T. & E. money this year. We estimate a
total of about $2 billion will be required, spread over the next 8 years, until the
initial operational date of about. ... This estimate is based on a normal develop-
ment program and the development of a missile with a range of about ...
nautical miles. ... It is important to recognize that these estimates are at best
rough order of magnitude, for as I noted, we are very much involved in design
studies to define the characteristics of the system. [5]

For fiscal year 1969/70 the Department of Defense asked for $20 million
for development of the ULM System. During the appropriations hearings in
1969, the anti-ABM year, the Senate first voted to strike this out altogether
but eventually a compromise on $10 million was reached. This year the
Department of Defense is asking for $44 million for fiscal year 1970/71.
The US Department of Defense is now reported ready to approve major
fiscal year 1972 funding requests for the ULMS. [112]

The following additional information appeared at the defence posture
hearings this year. The missiles will presumably have a MIRV capability.
The number of missiles per submarine is likely to be larger than the 16 in
the Polaris. (Another source gives 24 missiles per vessel.) This will make the
ULMS submarines larger and significantly heavier than the present Polaris/
Poseidon boats, which are of the order of 7 000 tons. These characteristics
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will, it is stated, permit a smaller ULMS submarine force than the 41-unit
Polaris/Poseidon force. Basing the ULMS submarines at US continental
ports is said to reduce political and balance-of-payments problems. Over all,
it is predicted that the ULM System will lead to significant cost reductions
per alert missile compared to Polaris/Poseidon. [37]

According to a British naval expert the ULMS missiles are expected to
have a range of 6 000 nautical miles, or alternatively, a shorter range with
flatter trajectories (which are more difficult to counter with anti-ballistic
missiles). [55] The missiles may in fact be up-rated Poseidon missiles pro-
vided with “Augmented Thrust Propulsion”.13

Development work is now directed mostly towards designing the sub-
marine, rather than the ULMS missiles, which are regarded as an easier
task. The submarine is likely to incorporate design features of the experi-
mental deep diving submarine Dolphin and the nuclear research submarine
NR-1 (page 134). Judging from the press reports in 1964 regarding the re-
commendations of the ASBD study group and the Dolphin’s stated depth
capability of 10 000 feet, it is possible that attempts will be made to design
the ULMS to an equivalent depth or an even greater one.

The ULMS submarines are likely to use the Sanguine communication sys-
tem. This should allow them to stay much deeper than the present Polaris/
Poseidon submarines. At the same time work is continuing to develop the
capability to fire missiles from very deep under the water.

Although ULMS now seems to have been selected as the future US ad-
vanced undersea strategic deterrent, other concepts for an undersea deter-
rent were also considered during the evaluation process in the 1960s; but one
should probably not ascribe too much importance to them. One such concept
was a “shallow missile underwater barge system™. [6] It involved placing
ICBMs on slow-moving underwater barges stationed on the US continental
shelves and in US coastal waters, including possibly the Great Lakes. There
it would presumably be possible to guard them against Soviet ASW efforts.
The concept seems now to have been abandoned as have all projects for
bottom missile installations (discussed on page 142). The ULMS is seen as
offering greater security, by using the whole ocean volume, and better cost-
effectiveness, by using Polaris technology.

Other submersibles

The many different kinds of submersibles with both civil and military mis-
sions may be classified according to whether they are tethered or untethered,
maneuverable or not maneuverable, manned or unmanned.

 In the 1967 McNamara defence budget $3 million was included for Augmented
Thrust Propulsion for the advanced sea-based deterrent. [56]
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The bathyscaph is a tethered—that is, surface-controlled—manned ve-
hicle which is not maneuverable. Bathyscaphs have been used for reaching
the lowest depths of the ocean.

Tethered unmanned maneuverable vehicles, for instance the US Navy
CURV (Cable-operated Underwater Recovery Vehicle), have proved very
versatile for undersea operations, such as object recovery (see page 140).
Another US tethered unmanned vehicle, RUM, designed as a bottom-crawl-
ing vehicle capable of operating at depths to about 20 000 feet has, how-
ever, not proved successful; this was due to difficulties that seem to be
inherent in bottom-crawling vehicles. [57] A British firm is, though, now
reported to have designed a manned bottom-crawling vehicle for conti-
nental-shelf operations. [51]

Typical free-swimming manned submersibles now in operation have pres-
sure hulls of ring-stiffened cylinders or spheres made of high strength steel.
Maximum speeds usually vary from 2 to 5 knots, mission endurance from 4
to 30 hours and range from several to about 100 miles. Of the 82 proposed
or existing vehicles in 1969, 24 were planned for operations to at least 6 000
feet and only 12 for operations to 20 000 feet. [12]

The main missions for which non-military submersibles are employed in-
clude oceanographic research, object recovery, work on off-shore oil rigs
and other tasks connected with the commercial exploitation of ocean and
sea-bed resources. Because of the advanced technology required for these
submersibles, most have been developed and built by US space and aircraft
companies, for instance Westinghouse, Lockheed, General Dynamics,
Reynolds Aluminum, North American Rockwell and General Motors. Sev-
eral privately-owned submersibles have been leased by the US Navy, usually
for military oceanographic research.

Nations besides the United States which are building submersibles include
the Soviet Union, France and Japan. Tables 3.1 and 3.2 list some US and
non-US submersibles and describe their most important characteristics.

Advanced US military submersibles

There are several kinds of military submersibles for different purposes, in-
cluding test, rescue and service, and search vehicles.

TEST VEHICLES FOR LARGER SUBMARINES

The two most important test vehicles are the deep-diving submersible
Dolphin and the nuclear research and engineering submersible NR-1.

The Dolphin is reported to be a test vehicle for the future generation of
deep-diving attack submarines. Its depth capacity, long classified, was re-
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cently stated in an official publication to be 10 000 feet; [1] this is probably
about three or four times deeper than existing nuclear submarines can go.
The Dolphin was launched in 1968, having been under construction since
1962. It has a near-cylindrical pressure hull. The energy source is silver-zinc
batteries which makes for very silent running; the endurance capability of
the batteries under water is not known, but it should be at least several
days, perhaps longer. The advanced submarines that follow the Dolphin
design will most likely have nuclear propulsion.

The Dolphin is large for being a deep-diving submersible; it weighs 900
tons and can take a crew of 22. Besides being a prototype submarine it is
built to test deep ocean weapons and tactics for developing weapons to be
fired to and from much greater depths than is possible with systems now
operational; [58] to test advanced electronics for future use; and to conduct
acoustic research in the deep ocean.

NR-1 has been built in co-operation with the Atomic Energy Commission.
It is the first deep submersible to have nuclear propulsion, giving it much
longer endurance than any other submersible, 30-60 days under water. The
power is provided by a small nuclear reactor which is the first of its kind.
NR-1 weighs 400 tons and takes a 7-man crew; it is equipped with external
wheels for riding on the ocean floor, when not travelling in the waters above
the floor, and also with mechanical arms for picking up objects and perform-
ing useful work. Its depth capability has not been revealed but is thought to
be several thousand feet. [58]

NR-1 was delivered to the Navy in October 1969 and is now undergoing
extensive sea trials. The main purpose of the vehicle is to demonstrate the
feasibility of nuclear propulsion at deep depths; in addition the NR-1 will
conduct extended search, recovery, survey and surveillance missions to its
test depth. [1]

RESCUE AND SERVICE VEHICLES

Part of the US Deep Submergence Systems Project includes building a series
of deep submergence rescue vehicles. The two first DSRVs were completed
in 1970 and are now undergoing sea tests.

The DSRV was designed primarily for rescuing crews of disabled sub-
marines; the need for such a facility was urgently felt after the Thresher
catastrophe in 1963. The crew of a submarine can, however, be rescued only
as long as the submarine is above the maximum depth its pressure hull can
stand: for most modern nuclear submarines this limit probably does not
exceed 3 500 feet. If the submarine sinks below this level, the crew will be
lost in any case. According to a statement made in 1969 in the US Senate
there has been since 1928 only one submarine accident during peacetime
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3.1. Some US undersea vehicles

Year Length Speed
Name Owner/Operator built (feet) Energy source (knots)
Aluminaut Reynolds Aluminum 1965 51 Silver-zinc 2-3.8
batteries
Alvin US Navy/Woods Hole 1965 23 Lead-acid 2
Institution batteries
Ben Franklin Grumman Aircraft Corp. 1968 48 Lead-acid 2.5-5
(PX-15) batteries
CURV III US Navy 1969 13 Tethered ..
(Cable-controlled
Underwater
Recovery Vehicle)
CURYV (V) US Navy Under .. Tethered .
development
Deep Quest Lockheed 1967 40 Lead-acid 245
batteries
Deep Star Westinghouse 1970 20 3
2 000
Deep Star Westinghouse 1965 18 Lead-acid 1-3
4000 batteries
Deep Star Westinghouse Under 36 Silver-zinc 1.5-5
20 000 construction batteries
Deep View US Navy Under 15.6 .
construction
Dolphin US Navy 1968 152 Silver-zinc ..
(AGSS-555) batteries
DOWB General Motors 1968 17 Electrical cells 2-5
DSRV I &I US Navy 1970 49.3 Silver-zinc 3-5
batteries
DSSV Lockheed/US Navy Under 50 (Fuel cells) 5
construction
NR-1 US Navy 1969 137 Nuclear reactor ..
RUM (Remote US Navy/Scripps 1960 .. Tethered ..
Underwater Institution of
Manipulator) Oceanography
Sea CIiff US Navy 1970 25 Lead-acid 2.5
(Autec 1) batteries
Sea Drone 1 Oceanic Under 13 Lead-acid 6
Industries construction batteries
Trieste I1 US Navy 1965 78.5 External lead-acid 2
batteries
Turtle US Navy 1970 25 Lead-acid 2.5
(Autec II) batteries

Sources: Marine Science Affairs, 1967. Annual Report of the President to Congress. Washington, February 1967.

pages 130-31.

Marine Science Affairs, 1970. Annual Report of the President to Congress. Washington, April 1970. pages 279-

280.
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Design Personnel Range
depth (crew+ Endurance (nautical
(feet) observers) (man-hours) miles) Remarks
15 000 3+4 336-504 96 Aluminaut is made of forged aluminum rings and has
two manipulator arms lifting 4 000 lbs. Vehicle has
been used for oceanography, mineral and oil survey and
in 1966 Palomares bomb search. As far as is known,
Aluminaut has not yet reached its maximum design
depth.
6 000 1+2 24--30 16 Not operational. Participated in Palomares search.
2 000 3+3 43206 048 Payload capacity 85 000 lbs. In 1969 Ben Franklin per-
formed a 31-day undersea drift test in the Gulf Stream.
7000 .. Unlimited - Developed from an earlier version that reached 2 500 ft.
Operated from a surface ship, CURYV recovered the
Palomares bomb with the help of its manipulators. See
text, page 134. .
20 000 .. . [ Part of the US Deep Ocean Technology programme.
8 000 242 192 48 Multi-mission research test vehicle.
2 000 1+2 36-144 16 Will operate at continental-shelf depths; equipped to per-
form heavy work and provide large payload capability.
4000 1+2 12-48 18
20 000 1+2 64 20 Expected to become operational in 1971.
1500 3 2-8 . The submersible consists of a glass hemisphere mated to
a HY-100 steel hull cylinder. Reported to be ready for
tests in autumn 1970. .
10 000 22 .- Experimental military submarine. See text, page 134.
6 500 2+1 195 40
5000 3+24 48 .. Submarine rescue vehicle with mating facilities. See text,
page 135.
20 000 2+2 120 .. Deep ocean search vehicle. See text, page 140.
.. 7 30-60 days - Multi-purpose deep ocean research vehicle. See text,
page 135.
20 000 Unmanned -- Unmanned ocean-floor crawler. See text, page 134.
6 500 1+2 24-30 16 In use on Autec test range. See text, page 152.
20 000 Unmanned -] 6 An untethered drone that will be controlled acoustically
from a surface ship and used for oceanographic research.
20 000 1+1 12-24 10 Bathyscaph rebuilt from Trieste 1, constructed by Auguste
Piccard.
6 500 1+2 24-30 16 In use on Autec test range. See text, page 152.

Submersible fleet needs more use. Undersea Technology April 1969. pages 36—40.

RUM explores sea 4 miles down. Missiles and Rockets 6 (23), 6 June 1960. page 35.

Niblock, Robert W. Unmanned, untethered submersible designed for work to 20 000 feet. Undersea Technology
May 1970. pages 42-76.
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3.2. Some non-US undersea vehicles

Operating  Personnel Range
Year depth (crew+ Endurance (nautical
Country Name built (feet) observers) (hours) miles) Remarks
USSR Atlant I 1963 330 (660) 1 .o Tethered A “bathyplane” used in fisheries research. [1, 2]
Bentos 300 Under con- 1000 e 14 days L) Designated an underwater laboratory although it has an
struction independent propulsion system. [2]
KRAB .. .. . [ A tethered, unmanned vehicle reported to be similar to
the US CURV. [2]
Sever I 1959 2000 1 6 Tethered [1]
Sever I1 1965 6 500 .. 2 .. A free-swimming underwater research vehicle. During
design stage possibly called GA-2000. [2, 3, 4]
Severyanka 1958 550 60 2 16 500 A converted submarine used for fisheries research.
(6 scientists) (1, 3, 5]
France Archimeéde 1961 28 500 3 12 12 A bathyscaph used by the French Navy. [3, 5]
Argyronéte Under con- 2000 10+4 .. .. A multi-purpose free-swimming submersible which also
struction can be used as a base for saturation diving experiments
at continental-shelf depths. Reported to become
operational in 1972. [2, 6]
SP-300 Souscoupe 1964 1 000 2 4 4 Constructed by Cousteau/Westinghouse.[3] An earlier
version, SP-350, dates from 1959.
SP-3000 Souscoupe 1970 10 000 3 48 . This is the latest of Cousteau’s free-swimming submer-
sibles. [7]
Japan Kuroshio IT 1960 650 4-6 . Tethered Operated by Hokkaido University. [3]
Yomiuri 1964 1000 6 6 24 Operated by Mitsubishi/Yomiuri Shimbun Newspaper
for fisheries, oceanography and sea floor investigation.
[3]
(20 000) Under con- 20 000 . .. Deep submergence search vehicle for 20 000 feet built
struction in a joint venture by the Japanese Government and the
Mitshubishi Corp.; reported at a sea-bed conference,
organized by the Center for the Study of Democratic
Institutions, Santa Barbara, California, January 1970.
United Pisces 1969 3500 2 4 Designed in Canada by International Hydrodynamics,
Kingdom Vancouver, but built by Vickers Oceanics, UK.
Sea-bed Vehicle Under con- 600 . .. Tethered A crawling vehicle developed by a British firm for ocean
(SBY) struction floor exploration. [2]
SURYV (Standard 1967 1 000 2 36 .. Built by Lintoft Engineering Ltd. [8]
Underwater Research
Vehicle)
Switzerland Auguste Piccard 1964 2500 40 8 48 Operated by the Swiss National Exposition Corp. in the

Geneva Lake. [3]
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operations from which there was even a possibility of rescue. [59] This
clearly implies that the DSRV must have other important functions.

The DSRYV is a small submersible with a strong pressure hull of HY-140
steel and a stated depth capability of 5 000 feet. The DSRV’s most essential
function is its ability to “mate” with a disabled submarine and rescue up to
24 crew members at a time. In order to do this it has been provided with
advanced propulsion machinery, underwater sensors, and navigation and
control systems that permit it to “hover” over a sunken submarine like a
helicopter before “mating”. The energy source is silver-zinc batteries; the
speed is 3 to 5 knots. The DSRV has a maximum underwater endurance of
48 man-hours; therefore its crew of three men should be able to stay sub-
merged for 16 hours.

The DSRVs will be based in continental US ports, be air-transportable
and also be able to ride on top of a nuclear “mother submarine” to go near
the place of a disaster. During rescue operations the DSRV will be controlled
from a specially designed surface ship. A specially designed nuclear-powered
support submarine for the DSSV, the Argonaut system, is being planned.

The total cost of six DSRVs, initially estimated at $119 million, has now
gone up to $480 million. The first DSRV cost about $43 million. [59]

According to an announcement by then Secretary of the Navy Ignatius in
1968, the United States is willing to share the benefits of the DSRV rescue
system with foreign navies. This means that the interested nations would
have to modify their submarines so that, when disabled, they could be mated
with the DSRV. [12]

Since the DSRV will only rarely be engaged in rescue missions, its second-
ary missions may be more important. They will include: sonar research,
bottom coring, aiding man-in-the-sea experiments, ocean mapping, scientific
and oceanographic research and retrieving objects of commercial, scientific
and military value from the ocean. [60] In addition, the DSRV’s ability to
mate with a nuclear submarine should permit a significant extension of
continuous submerged submarine operations. [61]

Sources:

1. Boylan, Lee. Soviet Bloc Submersible Development. Foreign Science Bulletin 5 (1): 1-55, January
1969. Washington: Library of Congress.

2. Strémbick, Stig. Uses of the Sea and the Seabed for Military Purposes. (Unpublished manu-
script.) Stockholm, December 1969.

3. Marine Science Affairs, 1967. Annual Report of the President to Congress, Washington, February
1967, page 132.

4. Kassel, M. Bernhard. Soviet Deep-water Vehicles. US Naval Institute Proceedings 91 (12): 152—
54, December 1965.

5. United States and Foreign Undersea Research Vehicles. Aerospace Technology 31 July 1967,

pages 111-118.

. Argyronéte Project Under Construction Science Journal 6 (2): 15, February 1970.

. Le Monde 8 May 1970.

. Undersea Technology. Handbook/Directory 1969. Virginia: Compass Publications, pp. E 32-35.
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More important still may be that the DSRVs should be capable of in-
specting and repairing various bottom installations, and perhaps of refuelling
undersea supply depots and power stations. It should not be more difficult
for the DSRV to mate with a manned undersea installation than with a
disabled submarine.

DEEP-SUBMERGENCE SEARCH VEHICLE

Another important part of the Deep Submergence Systems Project is the
Deep Submergence Search Vehicle (DSSV) which will have a diving depth
of 20 000 feet, more than two times as deep as any existing free-swimming
submersibles can go. The DSSV’s stated functions are underwater search
and small object recovery. At present, underwater search is extremely slow
—about 0.1 square mile per hour. [12]

According to present plans, the DSSV will have a pressure hull of high
strength steel or titanium, a fuel-cell power source and advanced side-look-
ing sonars. Like the DSRYV, it will be configurated to ride on top of a modi-
fied submarine.

Funding for the DSSV has been rather slow and the target date for com-
pletion of the vehicle is now 1975. Like the DSRV, it is being built by
Lockheed. Westinghouse, which lost out to Lockheed in the contract compe-
tition, is building its own 20 000 feet submersible, the Deep Star 20 000,
which might be completed before the DSSV.

The primary military significance of the DSSV is probably that it will
serve to test materials and technology for use on future military submersi-
bles. It may also serve as a survey and repair vehicle for bottom surveillance
systems, and as a transport vehicle to future manned underwater stations.

OTHER MILITARY SUBMERSIBLES

The US Navy has in operation several other submersibles, of which a few
can reach 6 000-7 000 feet. They are mostly used for deep ocean research
and recovery. The two most recently commissioned are the Sea Cliff and the
Turtle, which can reach a depth of 6 500 feet with a 2- or 3-man crew.

Design studies are proceeding on two new deep submergence vehicles, the
Deep Ocean Survey Vehicle (DOSV) and the Deep Ocean Test Bed Vehicle.
Their design depths have not been revealed, but are likely to surpass that of
the Sea Cliff and the Turtle.

The third version of the Navy’s unmanned tethered vehicle, CURV, has
been tested for operations at a depth of 7 500 feet while being controlled
from a surface mother ship. CURV helped in recovering the lost hydrogen
bomb off the Spanish coast in 1966. The concept has proved so successful
that a new model will be built that can reach 20 000 feet. [14]
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Finally there is the unmanned “Probe”, a self-propelled torpedo-like in-
strument package with a pre-set internal guidance system and a 14 000-foot
depth capability. The Probe, which is 122 inches long, is launched from and
tracked acoustically by a surface ship. It has been used for oceanographic
and acoustic research—gathering data on sound velocity, thermal properties
and other physical properties on magnetic tape. [12]

Conclusions

There seems no doubt that the submersibles now operational or under con-
struction contain characteristics that will be adapted for tomorrow’s sub-
marines. Depths of over 8 000 feet have been achieved with free-swimming
submersibles, and vehicles for 20 000-foot depths should be operational
within a few years.

From a military point of view one important function of these sub-
mersibles is thus to serve as test vehicles for future combat vehicles. At the
same time, they may perform useful work connected with the installation and
servicing of bottom installations, extend the operational range of existing
submarines, and conduct military oceanographic research.

When the future generation of deep submergence combat vehicles, for
which ULMS provides the conceptual framework and Dolphin may be the
prototype, has been developed, one can foresee not only that these vehicles
will operate anywhere in the deep ocean, secure from present ASW efforts,
but also that plans will be developed for supporting infrastructure installa-
tions submerged at continental-shelf depths. In such cases base facilities
would be located underwater and smaller submersibles serve as transport
vehicles between the submarines and land or surface ships.

F. Bottom installations

A continuous thread through this narrative has been that whenever there
is a choice the military will favour mobile undersea installations over fixed
ones. There are, however, a number of reasons why some sorts of ocean
floor installations are likely to increase in the future.

There are specific military requirements for bottom surveillance systems
for ASW; requirements for underwater command and control centres, serv-
ice and repair stations for deep submergence vehicles and submerged port
facilities on continental shelves may well be developed for the future.

The commercial exploitation of the deep ocean and the ocean floor is
likely to continue at an increased rate, bringing with it civilian bottom in-
stallations for the extraction and storage of oil, gas and hard minerals.
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Underwater oil-storage tanks are already a reality. Some nations may feel
they need to protect their underwater civil installations, such as oil drilling
sites and underwater oil-storage tanks. Indeed, a semi-official US publication
has quoted this as a reason for the development and construction of military
submarines. [12] It is not inconceivable that a kind of underwater police
force will be formed to guard such installations.

Whether a competition’ among nations for political or economic conquest
of the bottom regions is a motive for military installations there is disputable.
As pointed out earlier (page 105) most nations now seem to agree that there
is an area of the ocean floor which is outside national sovereignty and which
cannot be claimed by any nation but is reserved for the use of all mankind.
On the other hand, when this area is delimited, some nations may want to
obtain full national sovereignty over their continental-shelf areas; and they
may try to prove their sovereignty by placing military installations there.

Bottom installations for mass-destruction weapons

Bottom installations for mass-destruction weapons, fixed as well as crawling,
are outlawed in the draft sea-bed treaty (page 154). The prohibition covers
both mass-destruction weapons as such—nuclear, chemical, biological and
radiological weapons—and structures “specifically” designed for storing,
testing and using such weapons. Although the word “specifically” is ambigu-
ous in this context, the prohibition signifies in effect that bottom missile in-
stallations (the other cases are just theoretical) are of no particular interest
to the military. There is evidence for this in a statement made in Senate
hearings on 24 July 1969 by Dr Robert W. Morse, a former Assistant

Secretary of the Navy who was responsible for much of the US deep sub-
mergence programme:;

Senator Pell: Do you have any concern about moving in terms of prohibiting
mobile weapons systems from operating on the seabed?

Dr. Morse: No; I do not really—otherwise I think we may end up banning
things that do not have any military use and certainly we can get widespread
agreement on that. One has to remember that the great advantage of deploying
a weapons system at sea is mobility, and that if one bans only fixed nuclear
weapons systems at sea he may well be banning something that doesn’t have any
value anyway. Consider the Polaris, if the Polaris fleet were anchored at fixed
points it certainly would not represent the threat that it does today. [62]

It is true that bottom missile systems were at one time in the early sixties
considered by the US Navy’s Advanced Sea-Based Deterrent study group.
One concept involved the deployment of missiles stored in un-manned silos
drilled in the ocean floor; another, mentioned in the 1966 ocean study by
the President’s Science Advisory Committee, was “a missile crawler ocean
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floor system”. [6] These projects, although probably technically feasible,
have now been abandoned for several military and technical reasons.

Fixed bottom installations are inherently vulnerable to detection and at-
tack by an adversary; if protected they would only attract further attention.
They are likely to be as expensive, if not more expensive, than ballistic-
missile submarines without enjoying the advantage of the latter in mobility
and invulnerability.

Crawlers are not very practical since they come up against all sorts of
obstacles on the ocean floor and stir up sediments reducing visibility. When
detected on the ocean floor they would probably be easy prey to an adver-
sary: they would not be able to escape as a submarine does and would lack
the hardening of a missile silo in the subsoil. On the other hand, the ability
to rest and hide temporarily on the ocean floor, which will not be forbidden
in the sea-bed treaty, is already a characteristic of the Polaris force and will
no doubt be specified for the ULMS force as well.

A strategic planner could probably still conceive of one argument for stor-
ing nuclear missiles on the sea-bed, and that is for replenishment of ballistic-
missile submarines in a nuclear war. It is difficult to believe, however, that
once the submarines on station have fired their missiles more would be
needed.

Manned deep ocean installations

Several kinds of manned deep ocean installations are feasible; some of these
are being actively developed by the United States for military purposes:

Transportable underwater habitats that have the same internal pressure
as the outside water. These rest on the continental shelf and are used by
saturation divers (Sealabs).

Transportable one-atmosphere stations located on continental shelves,
seamounts or deep ocean floor (Manned Underwater Stations, MUS).

In-bottom one-atmosphere installations on continental shelves or sea-
mounts (Rocksite).

SEALABS

The Sealabs, which are part of the US man-in-the-sea programme (page 130),
are already well advanced. In 1964, 1965 and 1969 Sealab experiments were
conducted off the US coast, near Bermuda and California, at depths from
193 to 600 feet. In these experiments saturated divers spent up to four weeks
in the underwater habitats, performing work at the test sites. A fourth Sealab
experiment is planned to involve operations at 850 feet. Using saturation-
diving techniques and habitats at ambient pressure, it should be possible
to go down to 1000 feet and possibly eventually 2 000 feet. The use of
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'~ 3.3. Experiments with underwater laboratories
IS

Depth Duration
Country® Designation Year Place (feet) Crew (days) Remarks
USA Man in Sea I Sept. 1962 Mediterranean 200 1 14 The first saturation diving experiment, organized by E. A.
Link.

Man in Sea II June 1964 Bahamas 449 2 2 Link’s second experiment.

Sealab I July 1964 Bermuda 193 11 The first Sealab experiment in saturation diving run by the
US Navy employing a balanced pressure double chamber.
The Sealabs were preceded by the “Genesis” experiments
in simulated facilities.

Sealab II Aug. 1965 California 205 10 10 (1-28 days) The preliminary specifications for Sealab II were developed
by the Naval Mine Defense Laboratory, which also built
Sealab I. MDL is very active in ASW and USW. (US
Naval Institute Proceedings, June 1966, page 102.

Undersea Technology, July 1967, page 29.)

Tektite 1 Feb. 1969 Virgin Islands 43 4 59 Organized by General Electric Corp., NASA, and the
Department of the Interior to investigate the behaviour
of men living together in confined space for extended period.

Sealab III Feb. 1969 California 624 12 discontinued The project was discontinued after an accident. Further
Sealabs are planned to 850 feet. See text, page 143.

NEMO 1969 .. 600 2 1-2 A glass, one-atmosphere observatory moored in deep ocean.
See text, page 147. (Marine Science Affairs, 1970).

Habitat II 1969 Hawaii 500 1 7

Tektite II April 1970 Virgin Islands 50-100 5 14-30 The experiment will last seven months, and a great number
of aquanauts will participate. (International Herald Tribune,
5 March 1570).

Aegir June 1970 Hawaii 520 6 5 Experiment run by Makai Range, Inc, (Undersea Technology,
July 1970, page 35).

USSR Kichesh Summer 1965 Crimea 50 4 The pressure hull was made from a railway tank.

Ikhtiandr I Aug. 1966 Crimea 54 1-2 7 Single chamber laboratory. An earlier experiment may have
taken place.

Sadko I 1966 Caucasus 140 2 6 hours A one-month experiment at 83 feet is also reported.

Oktopus July 1967 Crimea 33 3 several weeks?
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France

Germany, Fed.
Republic of

Ikhtiandr 2
Sadko 2

Chernomor

Sadko 3

Sprut

Ikhtiandr 3

Précontinent I
Précontinent IT
Précontinent IIT

BAHI

Aug. 1967
Summer 1967

June 1968

Summer 1968

1968

Sept. 1968

Sept. 1962
June 1963
Oct. 1965

Sept. 1968

UWL-Helgoland July 1969

Crimea

Caucasus

Crimea

Caucasus

Crimea

Crimea

Mediterranean
Red Sea
Mediterranean

Baltic Sea
North Sea

85 (200)

47 (100)

33

40

33
36 (90)
128

33
75

2

3

2-3

several

5
6

2
4

14

14

8

7
7 (29-31)
21

1
10

Double sphere design. Soviet Weekly, 27 July 1968, reports
a dive to 170 feet. Further information in [1].

The first real Soviet “Sealab” experiment. Soviet Weekly, of
17 August 1968, reports a five-day dive to 500 feet. Further
information in [2].

Reported in Undersea Technology, April 1968, page 46.
There is some doubt whether the experiment really took
place.

“Underwater balloon”’; practically no metal was used in the
manufacture.

A *“‘vitreous” structure.

Organized by Jacques-Yves Cousteau.

The first manned experiment to last one month under water.

¢ Other countries which are reported to have carried out experiments with manned underwater structures include: Australia, Bulgaria, Cuba, Czechoslovakia, German
Democratic Republic, Italy, Netherlands, Poland, Romania, and the United Kingdom. Many of these experiments were sporting events, not all successful. They are not
believed to be comparable to those listed above.

Sources:

Haux, Gerhard. The World-Wide Use of Underwater Laboratories (UWL). Diving Technics Information July 1969. Issued by Drigerwerk, Liibeck. (This source applies
unless otherwise stated.)

1. Mayer, et al. The Sadko-2 Underwater Laboratory. Sudostroyenie (Leningrad), May 1968. pages 11-14. (JPRS 46427, 13 September 1968.)

2. Podrazhanskiy, et al. The Parted Sea Reveals the Crystal Arch. Tekhnika Molodezhi (Moscow), November 1968. pages 5-6. (JPRS 4701, 12 December 1968.)
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free-swimming divers below the latter depth would require liquid breathing
techniques, still very much in the future.

France, the Soviet Union and a few other countries have also conducted
Sealab-type experiments. Table 3.3 contains a list of experiments with
underwater laboratories conducted by the United States and other countries.

Thus far all Sealab experiments have been dependent for power on surface
support through umbilical cables. Self-contained power sources, however,
are likely to be developed soon. This will greatly increase the military signi-
ficance of future Sealab-type installations:

The ultimate aim of the Navy’s Man-in-the-Sea program is to give man the
capability of free-ranging, completely autonomous existence on the ocean floor
to depths of 800 feet and for periods as long as 90 days. This means that the
Navy’s objective in the Sealab projects is the use of the continental shelf—the
area that is of primary interest to commercial and economic groups ... . One
reason for the Navy’s vital interest in deepwater operations is in connection
with the installation of anti-submarine surveillance equipment. It appears far
better to use men for inspection, repair, and maintenance than to use unmanned
vehicles which, even when fitted with manipulators and TV equipment, cannot
cope with unforeseen conditions. [63]

ONE-ATMOSPHERE TRANSPORTABLE INSTALLATIONS

For operations at depths below 1 000 feet, one-atmosphere installations in
pressure hulls have to be used. Development of such installations is the aim
of the US Navy Deep Technology (DOT) programme (page 123).

The most advanced DOT project is the Manned Underwater Station
(MUS), which provides for development of an undersea station at 6 000-foot
depths. Initially baptized “Seascope™, it was described in an official Navy
publication in 1967:

The focal project established for the Deep Ocean Technology Program is
Seascope, an experimental manned sea floor base. The technologies required
to establish this project will support the Navy missions in strategic deterrence,
anti-submarine warfare, anti-shipping warfare, underwater reconnaissance, search,
location, rescue and recovery. [48]

The concept for MUS has been further developed by the Naval Civil
Engineering Laboratory. Current plans provide for a transportable station
consisting of two main cylinders, one for habitation and one for a nuclear
power source, with small access and observation spheres above and below.
The first stations will probably accommodate small crews of 15 to 25 men
[12] for 30-day periods. [26] Parallel design and analysis studies for the
MUS have been completed by three private corporations: Westinghouse
Electric, Southwest Research Institute and General Dynamics. Access would
be through mating with a deep submergence vehicle (DSRVs, DSSVs). A
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1968 panel report on power technology for the US Navy predicted that the
Manned Underwater Station would “hopefully” reach the ocean floor at
6 000 feet in the early 1970s. [26]

The military missions foreseen for the MUS include its “utilization as a
covert underwater listening post for an underwater equivalent to the DEW
line”. [26] The combination of a MUS with a mated deep submergence
vehicle would be a particularly potent one.

Another advanced concept for a deep ocean manned station is the Naval
Endreobenthic Manned Observatory (NEMO). This involves mooring a
spherical pressure hull of acrylic plastic in 1 000 feet of water. The observa-
tory would be used mainly for military oceanographic research. Mission
duration would be rather short, about ten days. [26] The first NEMO has
recently become operational and tested to a depth of 500 feet. It is expected
to have a role in the Navy’s Sea-Floor Construction Experiment (page 126).
[106] NEMO is an example of an installation which can be described as
either a station or a vehicle.

Other concepts for manned underwater stations have been put forward by
private US corporations. One is Project Bottom Fix, proposed by the Gen-
eral Electric Company in co-operation with Corning Glass Works. The ob-
jective is to occupy the mid-Atlantic ridge or a Pacific seamount at depths
to 12 000 feet for long-term oceanographic research, undersea surveillance,
or commerical mining and drilling operations. [26] Another concept is the
Atlantis project, prepared jointly by the Chrysler Corporation and the Uni-
versity of Miami. This project provides for construction of an underwater
laboratory initially at 1 000 feet, planned for 1973; later operations would
take place at 6 000 feet. By the spring of 1969 industrial participants had
contributed about $1.5 million in engineering services toward the Atlantis
programme. The whole programme is estimated to cost $110 million. [64]
The Navy has not been prepared to support Atlantis. [62] Finally, one
source reports that North American Rockwell has a contract with the Navy
to develop data permitting construction of underwater habitats for up to
1 000 men at depths of 6 000 feet. [65]

ROCKSITES

A third group of manned deep ocean stations, being actively considered by
the US Navy, is in-bottom installations. These would involve drilling large
tunnels and chambers below the sea floor (page 126). The project is described
in the 1969 report of the Stratton Commission:

An imaginative proposal, Project Rocksite, is being considered by the US

Navy. This project calls for drilling tunnels into the seabed, combining the exist-
ing capability of forming tunnels and shafts beneath the sea floor, with a new
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technology for mating submersibles to a seafloor shaft entrance, thus providing
a completely independent sub-seafloor installation. [53]

Rocksite installations have been considered suitable for shallow continen-
tal-shelf waters, where tunnels and shafts can give access to the land surface;
or on the top or sides of shallow seamounts. [48] Their main military advan-
tage over habitat stations is, of course, that they would be much harder to
detect and destroy.

The feasibility of manned deep ocean installations was examined in some
detail by the Panel on Industry and Technology of the Stratton Commission,
which reported in 1969. The panel, which drew on the best expertise in
the United States, proposed twelve national projects in sea technology, of
which four were manned bottom stations with military functions. These
proposed four stations are described in table 3.4. The panel’s recommenda-
tions included:

An isolated station emplaced on a seamount should receive high priority.
Within 20 years laboratories should be established in waters as deep as the Mid-
Atlantic ridge, and before the end of the century an ocean bottom station at
20 000 feet should be built. [12]

Bottom surveillance systems

The USA has deployed bottom surveillance systems for detecting enemy
submarines for many years. According to a reputable technical journal,
bottom fixed sonars have monitored the coastal area of the United States
“for at least 18 years” (counting from 1969). [11] Amnother source states
they date back to the early 1950s. [24]

Both passive and active acoustic detection systems are in use. The passive
systems consist of bottom arrays of hydrophones that listen for the sounds of
submarines; the active systems rely on very powerful transmitters that send
out sound signals which bounce off enemy submarines and are picked up by
special listening devices. As pointed out earlier (page 110), the chief advan-
tage of bottom acoustic detection systems over ship-borne or moored sonar
systems is that they may be installed in fixed positions with a long base
line.

The best known passive detection system is the Caesar programme, which
is deployed on the US continental shelf in the Atlantic at a depth of 100
fathoms (600 feet). [66] The Caesar programme and some of the later sys-
tems are described in a 1967 publication:

Concept studies for the highly classified CAESAR program were begun by

Western Electric Company in 1956. The original installation on the East Coast
of the United States consisted of a series of hydrophones connected by undersea
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3.4. Ocean floor stations proposed by Stratton Commission

Bottom installations

Projects

Description

Operational systems

Expected military benefits

1. Fixed continental-
shelf laboratory

2. Portable continental-
shelf laboratories

3. Seamount station

4. Deep ocean stations

200-2 000-foot depth
range, 1 atmosphere,
saturation-diving facilities,
15-150 men, logistics
supports from shore, sur-
face umbilicals or mating
submersibles. Much bene-
ficial technology will be
gained for the future
development of manned
undersea military stations.

2 000-foot depths, 1 atmo-
sphere, 5-75 men, satura-
tion-diving facilities.
Military use could include
training, logistics, and
technology development as
well as a quick reaction
monitoring in areas requir-
ing intense surveillance.

Permanently fixed on a

submerged seamount at a
depth less than 2 000 feet.
Crew of 10-50 men, sup-
ported by nuclear reactor.

Establishment on conti-
nental slope and mid-ocean
ridge (both 8 000 feet) and
abyssal depths (20 000
feet), crews of 10-50 men
supported by nuclear
power and deep-diving
submersibles.

Undersea command and
control system.

Undersea command and
control system.

Ocean weather station,
ocean surveillance station,
command and control
station, undersea broad
ocean support site.

Ocean surveillance station,
deep undersea broad
ocean support site, com-
mand and control station.

Improved undersea capa-

bility, stronger industrial

and manpower base, con-
cealment and hardness.

Improved undersea capa-

bility, stronger industrial

and manpower base, con-
cealment and hardness.

Generally improved
undersea capability, ex-
tended sea power, im-
proved broad ocean sur-
veillance, broadened ocean
support independent of
surface.

Deep broad ocean under-
sea support, improved
understanding of tactical
advantage of three-dimen-
sional naval operations.

cables anchored to the continental shelf; acoustic data thus obtained were as-
sessed for approximate location of submarines or other mobile underwater ob-
jects. During the Cuban episode of 1962, the system sufficiently proved its value
to be expanded and upgraded, with a Pacific Coast CAESAR projected in 1965.
There has also been discussion of similar surveillance projects to monitor strategic
sea-lanes and foreign coast lines and harbors.

In 1964, CAESAR was refined by addition of the COLOSSUS system, which
consists of 5 to 15 upward-looking sonar heads per mile, connected to submerged
cables. The sonars act as a direction finding network, using the same cables on
a time-shared basis, with land-based computers to isolate submarine signatures
from local noise. Related to the CAESAR program are BARRIER and BRONCO
concepts. The former is an adaptation of CAESAR to natural land barriers in
foreign waters; the latter is concerned with locating and tracking potentially
hostile enemy submarines.
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Development and installation of the Pacific Coast and BARRIER-type
CAESAR systems have encountered marine engineering difficulties through ab-
sence of a Continental Shelf. To obviate this problem, the Navy is looking at
highly portable proximity locators which could ultimately replace static CAESAR
sites. These new units would not only relay submarine positions but, also, provide
three-dimensional capability for indicating depths. Utilization of lightweight, air-
droppable, self-mooring equipment in the role is an alternate possibility, with
patrol aircraft acting as interrogation centers. In FY67, $17.9 million was bud-
geted by the Navy for procurement under the CAESAR program. ... Under
investigation are sophisticated, long-range, passive U/W systems. . . .

CAESAR, part of the overall Navy Sound Surveillance System (SOSUS) pro-
gram, was funded at $48.0 million in FY68 for procurement to continue and
expand the underwater detection system. Expansion includes provision of “tech-
nical support” to a friendly nation to install CAESAR sound systems off its
shore, with procurement and control of the facility left with the US Navy. [67]

Recently a passive detection system in the Pacific, called “Sea Spider”,
has been mentioned; unlike Caesar it has a self-contained power source:

It has been reported this month [September 1969] that the Navy is in the
process of strengthening offshore submarine detection systems by installing an
experimental deep underwater sound surveillance system called “Sea Spider” on
the floor of the Pacific Ocean off Hawaii. “Sea Spider”, a ten-foot hydrophone,
designed for long range tracking of underwater traffic, will be anchored to the
sea floor by three strands of heavy cable. Unlike the secret “Project Caesar”
sound detection system already installed in the Atlantic which is powered by
shore based generators, the Sea Spider gear will be powered by self-contained
nuclear batteries. The initial installation will cost about $1.4 million and, if
successful, the system would become the primary continental fence protecting
against missile submarines in the same way that our radar fences warn of
approaching enemy aircraft or ballistic missiles. The sound signals from a sub-
marine when analyzed by a computer would not only disclose a submarine’s
location, but also its type—nuclear or conventional, attack or missile launcher—
as revealed by its own peculiar acoustic “signature”. The Navy has also begun
arrangements for sea floor surveys to expand “Project Caesar” coverage in the
Atlantic at a cost of about $2 million in fiscal 1970. [68]

This is probably connected with an earlier disclosed project Sea Spider,
that consisted of an underwater moored buoy system. In 1967 an official
Navy publication stated that a submerged float had been moored 115 feet
below surface by three wires fixed at the bottom in 2 600 feet of water.
Design of a system for installation in 17 000 feet of water was said to be
under way. [69] In February 1970 development difficulties were, however,
reported for the Sea Spider project. [107]

In 1966 the existence of a joint US-Canadian sophisticated detection
system, Nutmeg, was reported. It was said to be similar to Caesar. [113]

Both “Caesar” and “Sea Spider” are passive detection systems. The active

150



Bottom installations

part of the Sound Surveillance System (SOSUS) is ocalled “Artemis”. It
is concerned with long-range submarine detection using very strong VLF
transmitters and pick-up stations on the ocean floor and the surface.

The transmitter used is installed in a former Navy tanker, the Mission
Capistrano. The Mission Capistrano circulates in the Atlantic sending out
very strong low frequency sound signals that are picked up by various receiv-
ing stations. These have included: a network on top of Argus Island, a sea-
mount off the coast of Bermuda; [70] the long floating “flipping” platforms
FLIP and SPAR, [28] (cf. page 110); the passive bottom detection systems
mentioned earlier; and probably US surface ships and submarines, as well as
surface buoys. In all cases the receiving stations would have to identify the
sound signature of the enemy objects from the reflected signals. The problem
of signature identification is much more difficult in an active system than in
a passive one but “there are some things that can be done”. [71, 105] The
practical ranges and surveillance areas covered in the Artemis system have
not been disclosed but are thought to be up to several hundred miles. In the
near future the very strong and very bulky VLF transmitters that have to be
used for the active detection system may be installed on the continental shelf.
This is said to offer many distinct technical advantages compared to ship-
borne transmitters, including the possibility of achieving higher outputs of
power and, consequently, greater ranges of detection. [34] (Cf. also page
108.)

The exact location of the fixed bottom detection stations is not known.
Besides the networks off US coasts the most likely places are possible barrier
areas, for instance between Greenland and Scotland and between Japan and
Alaska. A NATO project was launched in 1969 to establish a Fixed Acous-
tic Range (FAR) in the Azores to be used for “necessary acoustic measure-
ments”. [22] This probably is related to a disclosure in 1968 that the sub-
mersible Alvin made geological and photographic surveys of three sea-
mounts west of Santa Maria Island, Azores, for future implantation of ex-
perimental underwater acoustic equipment. [72] Finally, as mentioned
above, the United States has decided to provide technical support to a
“friendly nation” to install Caesar sound systems off its shores.

One must assume that other nations with major naval interests, particu-
larly the Soviet Union, may have installed bottom detection systems in
areas which they consider sensitive to their national interests.

Only a few figures, all relating to the United States, are available for ex-
penditure on bottom detection systems. A published estimate reports that the
USA had spent $155 million on research, development, test and evaluation
of underwater surveillance systems up to and including fiscal year 1965,
and $177 million on procurement of the same systems up to and including
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fiscal year 1968. [67] In an article in Foreign Affairs in October 1968 the
Maltese Ambassador to the United Nations, Dr Pardo, said that “an in-
formed guess is that the United States Navy is currently spending about
$400 million for submarine tracking and detection devices installed on the
ocean floor”. [73]

Other military ocean floor installations

The ocean floor is also being used for other military purposes, among which
are the emplacement of isotope-fuelled navigation devices, undersea test
ranges, bottom engineering test units, seismic detection of underground ex-
plosions, and disposal of military waste products.

NAVIGATION AIDS

Underwater navigation is still very difficult despite the development in iner-
tial-guidance systems (page 119). The problem is likely to become more
acute for the deep-diving submarines now being developed. One solution
is to deploy underwater acoustic positioning instruments that provide accur-
ate positions to the submarines. According to a 1967 ACDA report, such
instruments are now for sale in the commercial market in the United States.
The devices, which probably are moored to the sea floor, are described as
operating reliably at all depths, having a battery life of one year or one
million pulses, and being designed for permanent or temporary installation.
[74] The same source also said that sea-floor acoustic beacons are being
developed. The Industry and Technology Panel of the Stratton Commission
recommended in 1969 that the US Government should provide underwater
navigation aids for civilian purposes as well: both surface- and bottom-
mounted units were mentioned. [12]

UNDERWATER TEST RANGES

The United States has several military underwater test ranges. The largest
is probably the Atlantic Undersea Test and Evaluation Center, Autec, in-
stalled off Andros Island in the Bahamas under an agreement between the
USA and the UK that took five years to negotiate. Autec was scheduled for
completion this year. It provides test facilities down to 6 000 feet and
according to a Navy report was established to carry out the following func-
tions:
Perform operational evaluations of advanced undersea weapons systems and com-
ponents; measure submerged submarine tactical characteristics; measure sub-
marine noise and target strength; calibrate large, low frequency source trans-
ducers and test sonobuoys; evaluate attack effectiveness of submarines, surface
ships and aircraft in competitive type exercises. [48]

The two new US submersibles, Sea Cliff and Turtle, with a 6 500-foot
depth capability, are deployed on this test range.
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Another important test range is being developed at Makerpuu Point,
Hawaii. This is the Makai Undersea Test Range which will include capabil-
ities to 18 000 feet within 80 miles of shore. The range is being developed
for the man-in-sea programme, and for deep vehicle and ocean instrumenta-
tion test and evaluation, [12]

The Ocean Engineering Test Range is operated by the Naval Undersea
Warfare Center at San Clemente Island, California. It features graduated
plateaus to 4 000-foot depths and has been used for full-scale Polaris under-
water launch tests and for Poseidon missile tests. [12]

BOTTOM TEST UNITS

Another military use of the ocean floor involves recoverable, submersible
test units. One such unit is the Deep Ocean Test Instrumentation Place-
ment and Observation System (DOTIPOS) a bottom structure that is
lowered from a surface ship to a working depth of 6 000 feet. DOTIPOS
carries television and still cameras, lights, power source, electronic equip-
ment and other equipment for carrying out various experiments. [57] The
previously mentioned Submersible Test Units (STUs) (page 128) are designed
for testing materials to 6 000 feet in the open ocean. [12]

CONCLUSIONS

The ocean floor has already been used for a long time for military purposes.
This has been mainly for the deployment of anti-submarine detection sys-
tems. In the near future manned underwater stations for ocean-wide sur-
veillance, command and control purposes, etc., will become operational
down to at least 6 000 feet. Initially they will probably be deployed on con-
tinental shelves and continental slopes and later on selected seamounts in the
Atlantic and the Pacific. Fixed missile installations on the sea floor are
ruled out of consideration, not because they are being outlawed in the draft
sea-bed treaty but because they are not militarily attractive compared to
free-swimming, missile-launching vehicles.

Bottom detection systems are considered to be much more efficient than
other anti-submarine detection systems. This is due to the fact that they
can be installed in fixed positions over long distances. Nations are there-
fore not likely to forego the use of such systems as long as they consider
themselves exposed to the threat of ballistic-missile and attack submarines.
The extension of the commercial exploitation of the ocean in the future is
also likely to be used as an argument for keeping bottom surveillance sys-
tems (page 105). The same arguments apply to bottom navigation devices.
" Bottom mines were discussed on page 116. They are not, as far as is known,
deployed outside territorial waters in peacetime. At the outbreak of hostili-
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ties they can be laid in large numbers in a very short time, particularly in
barrier lines where enemy submarines have to pass. Conventional bottom
weapons other than mines are conceivable, for instance shore-bombardment
weapons and some types of barrier weapons; however, their military value
remains doubtful. Submarines and surface vessels are so much more versatile
for all military operations that they will remain the main military platforms.

The primary functions of the military manned underwater stations now
under development will probably be: research about the deep ocean and
ocean floor environment for ASW purposes; use as manned ASW surveil-
lance stations; and, later, use as relay stations for extending the operations of
submarines and other military submersibles. Since manned bottom stations
are more vulnerable than submarine vessels—not least because their installa-
tion will not fail to be observed—they will probably not be used for for-
ward offensive operations. A degree of cover is, however, likely to be
provided through the simultaneous development of manned stations for
scientific and commercial purposes: it may in future be hard to tell a military
station from a civil one.

Because of the immense area of the ocean floor, existing and future mili-
tary installations on the sea-bed are likely to cover only a miniscule part of
the ocean floor. Even so, their presence would certainly create some prob-
lems for any future international agency allocating titles for commercial ex-
ploitation of the sea floor (page 106).

Part I1. The sea-bed disarmament debate

Introduction

Arms-control measures concerning the sea-bed have only recently begun to
receive much attention.

In 1967, the United Nations decided to engage in a thorough examination
of the possibility of reserving exclusively for peaceful purposes the sea-
bed, the ocean floor, and the subsoil thereof, underlying the high seas be-
yond the limits of present national jurisdiction, and the use of their resources
in the interests of mankind. A special committee was set up to deal with the
problem in its entirety. [75] Disarmament of the sea-bed was subordinated
to the broader issue of the exploitation of the environment.

In 1968, the USSR proposed that agreement be reached for the cessation
of patrols by missile-carrying submarines with nuclear missiles on board,
in areas where the borders of parties to the agreement are within range of
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such missiles. It also suggested that the Eighteen-Nation Committee on
Disarmament (ENDC) should consider the prohibition of the use for mili-
tary purposes of the sea-bed beyond the limits of the territorial waters. [76]
The USA proposed to take up the question of arms limitation on the sea-bed
with a view to preventing the use of this environment for the emplacement
of weapons of mass destruction. [77]

Negotiations at the ENDC began in the spring of 1969 with the presenta-
tion by the Soviet Union of a draft treaty which provided for total demilitari-
zation of the sea-bed and ocean floor. [78] The United States, in opposing
the Soviet comprehensive approach, submitted its own draft calling only for
denuclearization of the sea-bed environment.* [79]

Interest in disarmament measures diminished considerably, especially
among the non-aligned countries, when it became evident that no compre-
hensive ban on the military use of the sea-bed would be achieved in the
foreseeable future, There was even a feeling that the discussion of the subject
diverted attention from more important and urgent problems.

On 7 October 1969, following major concessions by the Soviet Union,
the two big powers, co-chairmen of the Conference of the Committee on
Disarmament (CCD),'® tabled a joint draft treaty under which the parties
would undertake “not to emplant or emplace on the sea-bed and the ocean
floor and in the subsoil thereof beyond the maximum contiguous zone pro-
vided for in the 1958 Geneva Convention on the Territorial Sea and the
Contiguous Zone any objects with nuclear weapons or amy other types of
weapons of mass destruction, as well as structures, launching installations
or any other facilities, specifically designed for storing, testing or using such
weapons”. [80]

The majority of nations found the text of the joint draft treaty inadequate.
Criticism concerned mainly the scope of the prohibition; the area of the
sea-bed to which the prohibition should apply; the methods for verifying
compliance with the obligations assumed; and the procedure for amending
the treaty. It was strongly urged that the formulations used should ensure
that the interests of all coastal states were safeguarded. Requests were also
put forward for entrusting the United Nations with the task of securing the
observance of the treaty and for periodic reviews of the operation of the
treaty. Several delegations to the CCD prepared working papers with speci-
fic proposals for changes.

* The two drafts and the views of the ENDC members on them were reported in the
SIPRI Yearbook 1968/69, pp. 180-184.

% In the summer of 1969, the membership of the Eighteen-Nation Committee on
Disarmament was enlarged and it was decided that the new name of the conference
would be “The Conference of the Committee on Disarmament” (CCD).
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On 30 October 1969, a revised joint draft was submitted by the USA and
USSR; it included a few amendments on which the co-chairmen agreed.
[81] The new draft clarified the status of the zone lying between the outer
limit of territorial seas narrower than twelve miles and the outer limit of the
maximum contiguous zone; it provided for the right of recourse of the par-
ties to the UN Security Council in the event of serious doubts concerning
the fulfilment of the treaty obligations; it included a provision for a review
conference; it established an equal voice of all parties in deciding which
amendments should be introduced in the future.

The text was discussed at the twenty-fourth UN General Assembly ses-
sion. It still proved unsatisfactory to most delegations which claimed that
their fundamental concerns had not been met. A series of new proposals
were made. The General Assembly called upon the CCD to take those into
account and to continue its work on the subject. [82]

On 23 April 1970, a third version of the joint US-Soviet draft treaty was
issued by the co-chairmen of the CCD. [83] It incorporated suggestions
made by different delegations, particularly by Argentina, Brazil, Canada and
Mexico. The verification provisions were elaborated in greater detail than in
the previous texts; the concept of a “sea-bed zone” was used in place of the
earlier references to the “maximum contiguous zone”; the so-called dis-
claimer clause dealing with the relationship of the obligations assumed under
the treaty and other international obligations of the states parties to the
treaty was expanded and appeared as a separate article; a provision was in-
cluded to the effect that the treaty would not affect international agreements
concerning the establishment of nuclear-free zones.

In the opinion of a number of countries the draft still required improve-
ment. Demands were put forward concerning a binding commitment to
continue negotiations on further measures prohibiting the military use of the
sea-bed; recognition of the principle of international responsibility for veri-
fication procedures; and full respect for the sovereign rights of coastal states.
The legal structure of the document was found to be unnecessarily compli-
cated, the drafting imprecise and the language confused to the point of
allowing conflicting interpretations.

The above demands were partially met in the fourth consecutive version
of the draft treaty submitted by the Soviet Union and the United States on
1 September 1970. [108] The resulting text (see reference section 3A.1,
page 425) was judged acceptable by the Disarmament Committee, and hope
was widely expressed that the draft treaty would be commended by the UN
General Assembly and opened for signature at an early date.

It is remarkable that the members of the CCD did not question whether
any nation would ever wish to “emplant or emplace” nuclear, chemical or
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biological weapons on the sea-bed, beyond its immediate national control—
that is, whether there was any content to the treaty at all.

The following section gives a detailed account and analysis of the propos-
als submitted for consideration, the positions taken on the main issues and
the evolution of those positions in the course of negotiations both in the
Disarmament Committee and the UN General Assembly.

Scope of the prohibition

United Nations resolutions of 18 December 1967 [75] and 21 December
1968 [84] set forth as an objective the reservation of the sea-bed and ocean
floor and the subsoil thereof exclusively for peaceful purposes. They thus
formed a framework for possible disarmament measures. A controversy
arose over the meaning of the term “exclusively for peaceful purposes™.

The non-aligned countries contended that the United Nations had invari-
ably understood the use of a given environment for exclusively peaceful
purposes to mean the prohibition of all military activities whatever their
purpose, and that there should be no departure from such practice in the
case of the sea-bed and the ocean floor. Some of them reasoned that since
the sea-bed must be used for the benefit of all states (as stated in the above
resolutions), any military use of it represented an unjustified territorial
usurpation hampering peaceful exploitation of the environment.

The Soviet Union also equated “peaceful purposes” with “non-military
purposes”. Its approach was similar to that applied to Antarctica under the
treaty of 1 December 1959 (which entered into force on 23 June 1961), and
the moon and other celestial bodies under the treaty of 27 January 1967
(which entered into force on 10 October 1967).

The Antarctic Treaty stipulates that the continent shall be used for peace-
ful purposes only and that there shall be prohibited, inter alia, any measures
of a military nature, such as the establishment of military bases and forti-
fications, the carrying out of military maneuvers, as well as the testing of any
type of weapons. [85] The treaty on principles governing the activities of
states in the exploration and use of outer space, including the moon and
other celestial bodies, states that the moon and other celestial bodies shall
be used by all states parties to the treaty exclusively for peaceful purposes;
the statement is followed by the prohibition of establishing there military
bases, installations and fortifications, testing any type of weapons and con-
ducting military maneuvers. [86]

The first Soviet draft treaty aimed at demilitarizing completely the sea-
bed and the ocean floor as well as the subsoil thereof. It prohibited the
placement of objects with nuclear weapons or any other types of weapons
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of mass destruction and also the setting up of military bases, structures, in-
stallations, fortifications and other objects of a military nature. [78]

The Soviet Union advanced the view that, should only some categories of
weapons be prohibited, a race in non-prohibited arms might develop on the
sea-bed. Moreover, an unconditional ban on military activities would facili-
tate the problem of verification because states would not fear that control
would reveal military secrets. Demilitarization would not imply prohibition
of means of communication, beacons and such other installations which have
no direct military purpose. The exact meaning of “no direct military pur-
pose” was not explained.

The United States interpreted the phrase “peaceful purposes” as not bar-
ring military activities generally; specific limitations of certain military ac-
tivities would require detailed arms-control agreements, and military activi-
ties not precluded by such agreements would continue to be conducted in
accordance with the principle of freedom of the seas. It saw the analogy
with the clause of the treaty on outer space, under which the parties under-
took not to place in orbit around the earth any objects carrying nuclear
weapons or any other kinds of weapons of mass destruction, although the
treaty does not provide for the use of outer space exclusively for peaceful
purposes.

The USA proposed that states undertake not to emplant or emplace fixed
nuclear weapons or other weapons of mass destruction or associated fixed
launching platforms on, within or beneath the sea-bed and ocean floor. [79]
The prohibition would apply whether or not a missile or a warhead con-
taining a nuclear weapon or other weapon of mass destruction was actually
in place on a fixed launching platform. The difference between “emplant”
and “emplace” in the context of the treaty was not explained.

Advocating denuclearization, the United States asserted that only weapons
of mass destruction could have enough significance militarily to warrant the
expense of their stationing on the sea-bed. It expressed the belief that realis-
tic possibilities did not and would not soon exist for such conventional mili-
tary uses of the sea-bed as would be threatening to the territories of states.
Some non-nuclear but clearly military uses of the sea-bed (e.g., devices for
the detection and surveillance of submarines) were strictly defensive, essen-
tial to the security of states and therefore indispensable. Complete demili-
tarization would, moreover, raise insuperable verification problems by im-
posing a task of deciding whether each object or installation emplaced on
the sea-bed was of a military nature. In any event, the United States, being
a major naval power, was not prepared to accept a ban on all military
activities on the sea-bed.

The above arguments were found unconvincing and even contradictory,
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for if the emplacement of conventional weapons on the sea-bed really had
little military significance, there should be no objection to including such
weapons in the prohibition, possibly with some exceptions for surveillance
instruments. The majority of the Disarmament Committee members fa-
voured the widest possible ban. They thought that prohibitions limited to
weapons of mass destruction would give to the emplacement of conventional
weapons a legal sanction they might not otherwise enjoy and could lead to
conflicts respecting the right to protect the emplacement in question. Proli-
feration of conventional arms on the sea-bed might also render later agree-
ment with the view to their limitation a difficult if not altogether impossible
task. In this connection reference was made to the unfulfilled pledge by the
nuclear powers, contained in the partial test-ban treaty, to achieve the dis-
continuance of all test explosions of nuclear weapons. On the other hand,
a blanket prohibition, such as the one proposed by the USSR, was found
deficient in that it did not fully protect the security and other interests of
small and medium coastal states.

Compromise suggestions ranged from a general ban, subject to exception
for devices and activities not of a directly military nature or of a purely
passive defensive character (e.g., sonar devices for tracking submarines), to
a ban comprising weapons of mass destruction as well as conventional weap-
ons to be agreed upon in a list, to a prohibition of weapons of mass destruc-
tion in a first stage to be followed by a ban on conventional weapons at a
later stage.

A specific proposal was made by Canada to prohibit the placement be-
yond a twelve-mile zone of all weapons of mass destruction; all components
of weapons of mass destruction; storage containers, launching platforms or
vehicles for deployment or delivery of weapons of mass destruction; all other
weapons, military activities, undersea bases or fortifications from which mili-
tary action could be undertaken against the territory, territorial sea or air
space of another state, including but not limited to: shore bombardment
weapons or systems; devices capable of disrupting communications, air and
maritime navigation and other peaceful pursuits; devices to counter, disrupt,
neutralize or render ineffective any defensive instruments of another state—
that is, detection, surveillance, defensive fire control and so on; installations
from which manned incursions could be mounted against another state;
chemical or other means of destroying or denying the sea-bed resources of
another state. [87]

In spite of the overwhelming support for a prevention of both nuclear and
conventional arms race on the sea-bed, the Soviet Union, in an unexpected
move, decided to accept the US approach. The explanation offered by the
USSR for this change of mind was that the prohibition of emplacement of
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the most dangerous weapons ensured the most speedy and, in existing condi-
tions, the widest possible demilitarization of the sea-bed.!®

The draft treaty submitted jointly by the United States and the Soviet
Union provided for an undertaking by states parties to the treaty, not to
emplant or emplace on the sea-bed and the ocean floor and in the subsoil
thereof any objects with nuclear weapons or any other types of weapons of
mass destruction, as well as structures, launching installations or any other
facilities specifically designed for storing, testing or using such weapons.
The parties would also undertake not to assist, encourage or induce any
state to commit actions prohibited by the treaty and not to participate in
any other way in such actions.

As an obvious concession to those who favoured a wider approach, one
paragraph of the preamble to the draft treaty expressed conviction that the
treaty constituted a step towards the exclusion of the sea-bed, the ocean
floor and the subsoil thereof from the arms race, as well as determination
to continue negotiations concerning further measures leading to this
end. [80]

Compared to the US draft treaty, the joint draft described the object of
the prohibition in some more detail, but the language was vague and the
CCD members asked for more precision. According to explanations given
by the sponsors, the treaty would prohibit, infer alia, nuclear mines anchored
to or emplaced on the sea-bed. It would not apply to facilities for research or
for commercial exploitation not specifically designed for storing, testing or
using weapons of mass destruction; but facilities specifically designed for
using such weapons would not be exempted from the prohibitions of the
treaty on the ground that they could also use -conventional weapons. The
prohibitions were not intended to affect the conduct of peaceful nuclear ex-
plosions or applications of nuclear reactors, scientific research or other non-
weapons applications of nuclear energy, consistent with the treaty obliga-
tions.

No clarification was provided as to the status of facilities which were
not specifically designed for storing, testing or using weapons of mass de-
struction, but which were subsequently adapted to serving some of these
purposes.

The main modification consisted in dropping the word “fixed” which had

% The January 1970 issue of the authoritative Soviet journal International Affairs
carried an article “Keeping the Seabed out of the Arms Race”. This article, which
described the negotiations over the sea-bed treaty, omitted any account of the Soviet
Union’s change of position. The Soviet idea to prohibit all military uses of the sea-
bed outside national jurisdiction was revived in August 1970, when the UN Committee
on the Peaceful Uses of the Seabed was elaborating a declaration of principles
governing the activities of states with respect to the sea-bed.
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been used in the US text to describe nuclear weapons and launching plat-
forms, but the actual scope of the banned activities remained unclear. It
was explained, but not written into the draft, that while submersible vehicles
able to navigate in the water above the sea-bed would be viewed as any
other ships and would not be violating the treaty when anchored to, or rest-
ing on, the bottom, bottom-crawling vehicles which could navigate only
when in contact with the sea-bed and which were specifically designed to use
nuclear weapons would be banned.

Since the prohibition would embrace not only fixed (as had been pro-
vided for in the US draft), but also certain mobile facilities, the retention
in the new text of the terms “emplant or emplace” did not seem to be
entirely compatible with the widened scope of the prohibition.

The reaction at the CCD to the narrowly restricted draft treaty was unen-
thusiastic. Preference for a comprehensive ban was reiterated. Mexico felt
that since the main nuclear powers were probably the only powers capable
of initiating a nuclear-arms race on the sea-bed, and since they had reached
the conclusion that it would be contrary to their security and excessively
costly to do so, their unilateral statements containing the same obligations
as those included in the draft treaty would suffice until such time as a
comprehensive ban should come into force. [88] Uganda suggested a UN
resolution prohibiting any military activity on the sea-bed and the ocean
floor. [89] Nevertheless, there was no strong opposition to having a denu-
clearization agreement first and hope was expressed that negotiations with a
view to enlarging the range of weapons to be prohibited would be quickly
resumed. Assurances were asked as to further steps in this direction and
requests were made that the generally worded declaration of intent to con-
tinue negotiations, as contained in the preamble (see above), should be
embodied as a firm obligation in a separate article of the treaty.

Sweden proposed that in such a new article, to be added to the text, the
parties should undertake to continue negotiations in good faith on further
measures relating to a more comprehensive prohibition of the use for mili-
tary purposes of the sea-bed and the ocean floor and the subsoil thereof.
[90] The wording was similar to that included, on the insistence of the
non-nuclear-weapon states, in the Non-Proliferation Treaty under which the
parties undertook to pursue negotiations on measures relating to cessation of
the nuclear arms race and to nuclear disarmament.

The Swedish proposal met with approval by the non-aligned countries as
well as the Soviet Union’s allies and the majority of the allies of the United
States. To reinforce the commitment for a wider arms prohibition, it was
also suggested that an explicit reference be made to those UN resolutions
which called for the reservation of the sea-bed exclusively for peaceful pur-
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poses. As a matter of fact, the draft treaty established no connection between
prevention of the arms race on the sea-bed and the preservation for
peaceful purposes of a zone situated beyond national jurisdictions.

A number of countries thought that, limited as it was to denuclearization,
the draft treaty did not go far enough in outlawing all the relevant nuclear
facilities on the sea-bed. In the view of Ceylon, for instance, even a
temporary use of the sea-bed and ocean floor by submarines with nuclear
capability or with the capacity for mass destruction, for purposes even in-
cidental to their operation, should be banned. [91] Another suggestion,
made by the United Arab Republic, was to cover by the prohibition all
nuclear explosive devices and to defer the conduct of peaceful explosions in
the sea-bed environment until such time as it was possible to provide a
criterion whereby such explosions could be clearly differentiated from nuc-
lear weapon tests. [92] Mongolia pointed out that since the sea-bed treaty
would permit the emplacement within a twelve-mile coastal zone of installa-
tions specifically designed for testing nuclear weapons, it would seem to be at
variance with the Test Ban Treaty of 1963, which prohibits nuclear-weapon
test explosions underwater, including territorial waters or high seas. [93] The
Soviet Union and the United States then made it clear that the sea-bed
treaty would not affect obligations assumed under other arms-control
treaties.

The term “weapons of mass destruction” was regarded as lacking in
precision. Requests were made to define more rigorously the ambit of the
military prohibitions and to specify that chemical and biological arms were
included in the ban.1?

Except for minor changes, the definition of the scope of the prohibition
remained unaltered in the revised US-Soviet drafts of 30 October 1969
[81] and 23 April 1970. [83]

The United States held that the correct approach lay in adopting a mea-
sure which was realistic in the light of the present state of technology and
verification capabilities and in reviewing this measure later as those capabili-
ties may change. In its view, the commitment to this principle was reflected
in the preamble, as well as in the provision for a review conference. How-
ever, as a result of strong pressure exercised by the non-aligned states
which in a special working paper set out their proposed amendments [109],
the co-chairmen of the CCD included in the draft treaty of 1 September 1970
a separate article reading: “The Parties to this Treaty undertake to continue

7 There has never been any doubt that nuclear weapons as well as chemical and
biological weapons are weapons of mass destruction. The Outer Space Treaty of 1967
employed the terms “nuclear weapons or any other kinds of weapons of mass destruc-
tion” without defining the latter.

162



Geographical extent

negotiations in good faith concerning further measures in the field of disar-
mament for the prevention of an arms race on the sea-bed, the ocean floor,
and the subsoil thereof”. [108] The relevant part of the preamble dealing
with future negotiations has been deleted.

Geographical extent of the area covered
by the prohibition

There was a general understanding that sea-bed disarmament measures were
to include the area reserved exclusively for peaceful purposes. The latter
was defined in UN resolutions of 1967 and 1968 [75, 84] as well as of
1969 [94] as the area underlying the high seas beyond the limits of present
national jurisdiction. The vague language of the definition reflects the lack
of agreement as to where these limits lie. Positions differ on several points
including the outer limit of the territorial sea and the outer limit of the con-
tinental shelf. Hence the conflicting opinions as to the geographical area to
be covered by an arms-control treaty.!8

The view prevailed that a precise boundary, devised specifically for arms-
control purposes and expressed in terms of distance from the coast, should
be agreed upon.

Under the Soviet draft treaty the prohibition was to cover the area beyond
a twelve-mile maritime zone of the coastal states. The outer limit of that
zone was to be measured from the same baselines as were used in defining
the limits of the territorial waters. [78]

The United States draft provided for a prohibition beyond a three-mile
band adjacent to the coast. [79] The USA was willing to accept that the
outer limit of the band should be measured from baselines drawn in a
manner specified in the 1958 Geneva Convention on the Territorial Sea and
the Contiguous Zone.

While there was consensus that the treaty should cover as large an area of
the sea-bed and ocean floor as possible, the views differed as to the specific
width of the zone exempt from the prohibition. A good number of countries
considered a twelve-mile limit as the most appropriate. The main argument

% In 1969, the twenty-fourth UN General Assembly requested the Secretary-General
to ascertain the views of member states on the desirability of convening at an early
date a conference on the law of the sea to review the régimes of the high seas, the
continental shelf, the territorial sea and contiguous zone, fishing and conservation of
the living resources of the high seas, particularly in order to arrive at a clear, precise
and internationally accepted definition of the area of the sea-bed and ocean floor which
lies beyond national jurisdiction, in the light of the international régime to be estab-
lished for that area. [94]
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advanced against a three-mile zone was that it would create difficulties in the
verification of the fulfilment of the obligations by those parties which
claimed territorial waters of a greater width. Such countries, and they con-
stitute a majority, in the exercise of their sovereignty on the territorial sea
(extending to the air space over the territorial sea as well as to its bed and
subsoil) could restrict the movement for the purpose of control of foreign
ships and foreign planes beyond the three-mile band. A list indicating the
breadth of territorial seas claimed by selected countries is in the reference
section 3A.2, page 429.

Some delegations saw the need for an even larger zone free from arms
restrictions. They said they could accept a twelve-mile limit only if the pro-
hibition concerned the placement of nuclear and other weapons of mass de-
struction. Italy stated that if the scope of the ban were extended to con-
ventional-weapon installations, it would insist, because of the demands of
national security, that the prohibition should apply beyond a curve cor-
responding to a depth of two hundred metres. This bathymetric approach
(which was one of the criteria applied in determining the continental shelf
under the Geneva Convention of 1958) met with objections as it involved
unequal treatment of states and left outside the prohibition extensive areas
in which the emplacement of weapons was most likely and technically least
complicated. Canada advanced the idea of a 200-mile security zone extend-
ing from the outer limits of the twelve-mile coastal band, in which only the
coastal state, or another state acting with its explicit consent, would be able
to perform the defensive activities not prohibited under the treaty. It said
that, in its opinion, it would be difficult to reconcile the coastal state’s rights
under the convention on the continental shelf with freedom of military ac-
tivity by foreign states on its continental shelf; Canada could not accept such
activity. Nigeria felt that a fifty-mile security zone would suffice. Some other
nations stated that while they were not interested in placing defensive equip-
ment on their own continental shelves, they wanted other states to be banned
from doing that.

Japan proposed that the treaty should cover the entire area of the sea-bed
and ocean floor, both under the high seas and the territorial waters. [95]
Most countries, however, suggested retention of a part of the sea-bed for
defence requirements until measures of general disarmament of the high seas
were agreed upon.

It was stressed repeatedly that the delimitation of the area to be covered
- by the treaty, whatever the scope of the prohibition, should serve the pur-
pose of the treaty only, without affecting the position of any state with re-
spect to the law of the sea questions.

The first joint US-Soviet draft treaty [80] defined the area of prohibition
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as lying beyond the maximum contiguous zone provided for in the 1958
Geneva Convention on the Territorial Sea and the Contiguous Zone. Article
24 in Part II of that Convention states that the contiguous zone, i.e., the
zone contiguous to the territorial sea, may not extend beyond twelve miles
from the baseline from which the breadth of the territorial sea is measured.
For the purpose of the sea-bed treaty, the measurement of the outer limit of
the contiguous zone was to be effected in accordance with the provisions of
Section II (Part I) of the 1958 Convention (see reference section 3A.3,
page 432) and in accordance with international law. The latter stipulation
was added to cover situations where the Section II rules were expressly
inapplicable under the terms of the Convention.

The draft thus implicitly adopted the Soviet position on the geographical
extent of the area to be covered by the treaty. (On the question of measure-
ment there had been no argument between the USA and the USSR.)

The text contained a disclaimer clause which was based on a correspond-
ing provision of the US draft treaty. It stated that nothing in the treaty
shall be interpreted as supporting or prejudicing the position of any party
with respect to rights or claims which such party may assert, or with respect
to recognition or non-recognition of rights or claims asserted by any other
state, related to waters off its coasts, or to the sea-bed and the ocean floor.

The critics of the draft treaty pointed out that the text did not clearly
stipulate that only a coastal state had the right to emplant or emplace nu-
clear weapons and other weapons of mass destruction on the sea-bed within
its own maximum contiguous zone. A gap was therefore created for those
coastal states which did not claim territorial waters co-incident with a con-
tiguous zone of twelve miles. Other states would, for example, be entitled to
install nuclear weapons in the area between three and twelve miles off the
coasts of those countries which adhered to the three-mile territorial sea limit.
The United Kingdom then suggested amending the wording of the article in
question so as to stipulate that a party would not place the prohibited weap-
ons beyond its maximum contiguous zone.

The above demands were partially met in the revised joint US-Soviet
draft treaty of 30 October 1969. [81] Later, following the proposal by
Argentina, [96] the co-chairmen of the Disarmament Conference formu-
lated the corresponding provision in such a way as to make the undertakings
by states parties to the treaty applicable also to the twelve-mile sea-bed zone,
except that within such a zone they shall not apply either to the coastal
state or to the sea-bed beneath its territorial waters. [83]

The non-acceptance of the proposal to prohibit the placement of weapons
of mass destruction by any party beyond its own maximum contiguous zone,
and the insertion in the draft treaty of the exception concerning territorial
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waters, gave rise to further doubts about the value of the treaty. According
to the language of the draft, nuclear states would have the possibility to
install weapons of mass destruction on the sea-bed beneath the territorial
waters within the twelve-mile sea-bed zone of other states, obviously with the
consent and authorization of the states concerned (“allied option”). This
would not be permitted in the band between the outer limit of the territorial
sea and the twelve-mile limit of the sea-bed zone in cases where the breadth
of the territorial waters is narrower than twelve miles.

Mexico thought that the language of the relevant provision might be so
interpreted as to invalidate the obligations in the zone to which the treaty
applied. It proposed to delete the phrase “or to the sea-bed beneath its
territorial waters” and to state, in keeping with the terms used in the previ-
ous draft, of 30 October 1969, that the treaty obligations should “also apply
within the twelve-mile zone, except that within that zone they shall not
apply to the coastal state”. The proposal was not accepted. The co-chairmen
of the CCD stressed that the exemption with respect to the sea-bed beneath
the territorial sea within the sea-bed zone did not in itself constitute granting
of permission for the emplacement of weapons of mass destruction within
such territorial sea, and the treaty therefore left unaffected the sovereign
authority and control of the coastal state within such territorial sea. [110]
Mexico considered this explanation not satisfactory.

The remarks made by some countries that any accident that occurred
with nuclear installations or weapons in territorial waters was likely to
affect the area considered to be the common heritage of mankind, and the
call for a voluntary abstention from placing such weapons on the sea-bed
under the territorial seas until such time as that area, too, was covered by
the treaty, went unheeded.

The strongest objections, however, were related to the very reference in
the sea-bed treaty to the 1958 Geneva Convention. It was contended that
the reference was misleading and gave rise to arguments of a legal and
practical nature.

The contiguous zone is a surface criterion applying to superjacent waters
and not to the sea-bed or ocean floor or the subsoil thereof. There seems
to be no relationship between its characteristics and a treaty prohibiting the
emplacement of weapons on the sea~bed. The linking of the limits of the
zone exempted from a sea-bed treaty prohibitions with the limits of the
maximum contiguous zone, as provided in the 1958 Geneva Convention,
also posed the question of what would happen to the sea-bed treaty if and
when the Geneva Convention expired, were differently interpreted, or were
to be amended specifically with regard to those points that were taken as
reference points for the relevant articles of the treaty.
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Only a minority of nations have ratified the Geneva Convention on the
Territorial Sea and the Contiguous Zone (see reference section 3A.4, page
435). Some of the non-parties to the convention qualified its provisions as
highly controversial, narrow and antiquated, and thought it inappropriate to
invite states non-parties to the convention to accept the ideas of the latter
in order to define new obligations.

The Latin American countries, claiming territorial waters as broad, in
some cases, as 200 nautical miles, considered the US-Soviet proposal to be
an attempt to reduce the limits of the territorial sea of other states. It was
suspected that the reference to the 1958 Geneva Convention would make it
possible to invoke its provisions against third states who were not parties to
the convention and were not willing to agree to any restriction on their juris-
diction.

While accepting the twelve-mile limit for the purpose of the sea-bed treaty,
as well as the criteria for measuring the limit, as specified in the 1958 Con-
vention, the majority of states insisted on a straightforward formulation
acceptable to all and devoid of any implication of tacit submission to the
provisions of that convention. A proposal was made by Argentina at the
twenty-fourth session of the UN General Assembly, to eliminate the refer-
ence to “maximum contiguous zone” in the definition of the geographical
region covered by the treaty, and to introduce instead the concept of a “sea-
bed zone”. In seeking to set the outside limit of the sea-bed zone, the
Argentinian text mentioned the provisions of the 1958 Geneva Convention
in order to describe the configuration of the sea-bed and to provide a form
of measurement that would allow the establishment of the zone of applica-
tion of treaty commitments. To reinforce the incidental nature of the refer-
ence to the Geneva Convention and to ensure that the differing positions of
states parties on the questions relating to the law of the sea would not be
affected by such reference, the disclaimer clause appearing in the first two
US-Soviet drafts was to be expanded and transformed into a separate article
of the treaty. [96]

The approach, however, was inconsistent. If the aim was to separate the
régime of the sea-bed treaty from the general régime of the law of the sea,
there was no necessity to make even indirect references to the 1958 Geneva
Convention. A simple and self-sufficient formula could be used, stating the
extent of the zone and how it should be measured.

The Argentinian proposal was accepted by the United States and the
Soviet Union and incorporated, with a few editorial changes, in the revised
text submitted by them on 23 April 1970. [83]

In the new version the parties were to undertake not to emplant or em-
place the prohibited weapons on the sea-bed and the ocean floor and in the
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subsoil thereof beyond the outer limit of a sea-bed zone, defined as coter-
minous with the twelve-mile outer limit of the zone referred to in the Geneva
Convention on the Territorial Sea and the Contiguous Zone, and measured
in accordance with the provisions of that convention and in accordance with
international law. '

The draft disregarded the claims for a security zone extending from the
outer limit of the twelve-mile coastal band, where coastal states would enjoy
exclusive defensive rights. As a result, the emplacement by any state of
conventional weapons off the shore of another state in the proximity of or
even right beyond the outer limit of the twelve-mile sea-bed zone would not
be prohibited. Mexico drew attention to the serious consequences for the
security of coastal states deriving from that situation. It asked to introduce
a rule prohibiting the use for military purposes of the continental shelf of
any state. That would prohibit, inter alia, the establishment of military bases,
structures, installations, fortifications and other devices of important mili-
tary value in this sub-marine zone; the prohibition would not bar means of
communication, shipping and surveillance.

The disclaimer article stated that nothing in the treaty shall be interpreted
as supporting or prejudicing the position of any state party with respect to
existing international conventions, including the 1958 Convention on the
Territorial Sea and the Contiguous Zone, or with respect to rights or claims
which such party may assert, or with respect to recognition or non-recogni-
tion of rights or claims asserted by any other state, related to waters off its
coast, including inter alia territorial seas and contiguous zones, or to the sea-
bed and the ocean floor, including continental shelves.

Such a sweeping disclaimer, if taken literally, may contradict the very
sense of the treaty. To have any meaning, a disarmament or a non-armament
measure must restrict, at least in some degree, the freedom of action as well
as certain rights or claims the states may have asserted hitherto.

Verification of prohibition

The problem most extensively discussed was how to verify compliance with
the prohibitions. This was considered to be the principal multilateral aspect
of the treaty because the obligations not to emplace nuclear weapons were
in fact confined to the two big powers; the large majority of other countries
would be prevented from doing something which in any event they could
not do.

In the first drafts the question was dealt with rather cursorily. The Soviet
Union proposed that all installations and structures on the sea-bed and the
ocean floor and the subsoil thereof should be open on the basis of reciprocity
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to representatives of other states parties to the treaty for verification of the
fulfilment of the obligations. [78] The United States proposed that the
parties should be free to observe activities of other states on the sea-bed and
ocean floor, without interfering with the activities or otherwise infringing
rights recognized under international law, including the freedom of the high
seas. [79]

Both texts proved unacceptable. Requests formulated and suggestions put
forward concerned: assistance to be provided to technologically less devel-
oped countries in carrying out verification activities; internationalization
of control procedures; nature of verification; rights of coastal states.

It was pointed out that while verification must protect the interests of all,
a mere proclamation of the right to verify would be meaningless for the
majority of states, with less-developed undersea technology. Such countries
would be unable to exercise the right of verification even if they suspected
that they were threatened by weapons or military installations in adjacent
areas of the sea-bed, unless they were guaranteed assistance in carrying out
the necessary operations by the technologically more advanced states. On the
other hand, some countries felt that in seeking direct aid from one or another
nuclear power they would compromise their policy of non-alignment.

The authors of the drafts of the treaty refused to commit themselves
formally to assisting any complaining state in the verification. The United
States said that, given the present state of technology, heavy expenses as well
as hazards were involved in performing major underwater searches, the
equipment and personnel for these specialized activities being in very short
supply. Besides, varying political relations among a large number of coun-
tries that might become parties to the treaty made it impossible for the
United States to accept a firm obligation in this respect. A special paragraph
dealing with this subject was nevertheless inserted in the joint US-Soviet
drafts. The text of 23 April 1970 [83] stipulated that verification may be
undertaken by any state party using its own means, or with the full or partial
assistance of any other state party. No procedures for obtaining such assist-
ance have been specified.

The reluctance to resort to the optional aid of the technologically advan-
ced states, and to rely for security on such uncertain factors as the good will,
availability of equipment, or the changing circumstances of the world situa-
tion, brought about demands from many states for the internationalization
of control. Some urged the setting up of a special body responsible for the
observance of the sea-bed treaty prohibitions. Others envisaged the use of
existing international organizations for channeling verification requests, or
informing the UN Secretary-General—with a view to notifying all signa-
tories—of any noticed activity which might be contrary to the observance
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of the treaty, as well as of the results of verification, if and when under-
taken. Canada suggested recourse to appropriate international procedures or
good offices, including those of the UN Secretary-General, in identifying the
state responsible for activities giving rise to concern relating to compliance
with the treaty, as well as in arranging assistance in carrying out verification
procedures. [97] The suggestion was understood to mean that if and when
an international machinery to regulate the exploitation of the sea-bed was
set up, it might be possible for states, so desiring, to make use of that
machinery for their verification needs in relation to the sea-bed treaty. Still
others understood internationalization only as a possibility of calling upon
the UN Security Council to settle disputes over verification.

The USA and the USSR considered the establishment of special interna-
tional arrangements for carrying out control or the turning of verification
functions over to the UN, as needless and, in any event, premature and
wasteful of resources. They were unwilling to link the concept of interna-
tional machinery for the peaceful uses of the sea-bed with verification as-
pects of the sea-bed treaty. The proposal for inclusion in the article on
verification of a provision concerning the good offices of the UN Secretary-
General was categorically rejected by the Soviet Union. Referring to the past
experience, notably to the events in the Congo, it said that such a provision
could serve as a cover for attempts by some Western countries to use inter-
national institutions to the detriment of the interests of other states or groups
of states. The USSR and the USA believed that reliance should be placed on
consultation and co-operation. They agreed° that if consultation and co-
operation had not removed the doubts and there remained a serious question
concerning fulfilment of the obligations assumed under the treaty, a state
party may, in accordance with the provisions of the UN Charter, refer the
matter to the Security Council, which may take action in accordance with
the Charter. [83]

The sponsors of the draft treaty assured that nothing prevented any party
from applying directly to the Security Council without resorting to consulta-
tion. This right exists anyway under the UN Charter independently of the
sea-bed treaty. Moreover, every member of the United Nations has the right
to seek the advice and assistance of the Secretary-General.

The non-aligned countries appealed for the incorporation into the text of
at least some reference reflecting the idea of international verification as a
possible future development. The insistence on the internationalization of
verification procedures was probably not directly related to the require-
ments of the sea-bed treaty. No one expected that there would really be
much need for verification. What mattered was the establishment of a prin-
ciple to be followed in future disarmament measures of greater importance.
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Eventually, in the draft treaty of 1 September 1970, [108] it was stated
that verification may be undertaken also “through appropriate international
procedures within the framework of the United Nations and in accordance
with its Charter”.

As regards the nature of verification, the right of each state to observe
was taken for granted and it was felt that the right to verify would be
deprived of substance if it were limited to observation. A number of coun-
tries insisted on access without restriction, so that the dubious installations
may not only be “looked at” but also “looked into”, but they failed to
explain how this could be achieved. They also asked that the parties should
be obliged to disclose their activities; a clause on non-interference with
the sea-bed activities would leave the complaining state in a position of
weakness vis-a-vis the suspected state, the latter being able to procrastinate
in the removal of doubt by invoking the clause.

The Soviet Union was in favour of access to sea-bed facilities, similar to
that provided under the Treaty on Antarctica. The USA maintained
that a right to go into a facility emplaced on the sea-bed or to open up
equipment for the purpose of verifying whether nuclear weapons had not
been installed there, would be difficult to exercise and unnecessary. Under
the freedom of the high seas, parties could approach the area of a facility or
an object, so long as there was no interference with the activities of the
states concerned. Besides, emplacements for nuclear weapons on the scale
required to be of significant military value would be difficult to build without
the knowledge of other countries. The placement of such installations would
require a great deal of sophisticated material, unusual engineering activities
and a highly visible support effort, also on the surface of the sea. In addition,
the deploying country would obviously try to develop security systems to
protect the military secrets of such installations. All this would attract atten-
tion of other maritime countries. The United States held that the configura-
tion and operation of facilities specifically designed for nuclear weapons and
other weapons of mass destruction would be conspicuous and identifiable.

Following compromise proposals made by Brazil [98] and Canada [97],
as well as some other countries, the United States and the Soviet Union
agreed on, and wrote into the draft of 1 September 1970, the following
procedure: Each party shall have the right to verify through observation the
activities of other parties on the sea-bed, the ocean floor and in the subsoil
thereof beyond the sea-bed zone, provided that observation does not inter-
fere with such activities. If after such observation reasonable doubts remain
concerning the fulfilment of the obligations assumed under the treaty, the
party having such doubts and the party responsible for the activities giving
rise to the doubts shall consult with a view to removing them. If the doubts
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persist, the party having such doubts shall notify other parties, and the
parties concerned shall co-operate on such further procedures for verifica-
tion as may be agreed, including appropriate inspection of objects, struc-
tures, installations or other facilities that reasonably may be expected to be
of a kind prohibited by the treaty. If the state responsible for the activities
giving rise to the reasonable doubts is not identifiable by observation of
the object, structure, installation or other facility, the party having such
doubts shall notify and make appropriate inquiries of parties in the region of
the activities and of any other party. If it is ascertained through these in-
quiries that a particular party is responsible for the activities, that party
shall consult and co-operate with other parties as provided above. If the
identity of the state responsible for the activities cannot be ascertained
through these inquiries, then further verification procedures, including in-
spection, may be undertaken by the inquiring party. [108)]

It is not clear how. the right to verify through observation the activities
of other states on the sea-bed can be reconciled with the right of coastal
states, under the Convention on the Continental Shelf, to establish safety
zones which may extend to a distance of 500 metres around installations for
the exploitation of the natural resources on the sea-bed, and which must be
respected by ships of all nationalities.

The extent of inspection envisaged in the draft treaty has not been spelled
out; in particular, it is unclear whether it implies access to the object of
verification. The formula also poses a problem of how to proceed if the iden-
tity of the state responsible for the activities giving rise to doubts became
known only after the verification procedures had been initiated, and if the
state in question proved to be a non-party to the treaty.

In the course of the sea-bed debate, some countries maintained that since
under the Geneva Convention on the Continental Shelf the coastal state has
the exclusive right to explore and exploit the resources of the continental
shelf, it has also the rights and prerogatives with respect to whatever activi-
ties are carried out there, and that these rights and prerogatives could not
be jeopardized through an international agreement for a collateral measure
of disarmament. They argued that verification on the continental shelf
should be subject to special provisions. (For the list of the parties to the
Convention on the Continental Shelf, see reference section 3A.5, page 436.)
The countries most concerned were those which claimed extensive continen-
tal shelves. Their concern stemmed from the alleged possibility that a
hostile state might, in the guise of conducting activities authorized by the
treaty, do other things, such as controlling conventional armaments, or
indulging in industrial espionage of facilities installed for peaceful explora-
tion, or exploiting the resources of the sea-bed belonging to another state.
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To protect the interests of medium and small nations, Brazil [98] and
Canada [99] urged that a system be devised under which the coastal state
would be duly notified and entitled to direct participation in verification
operations taking place in areas outside the twelve-mile zone but under its
national jurisdiction. Also whenever observation included research and ex-
ploration in the areas of legitimate economic and security interests to the
coastal state, the right of the coastal state to be advised of and to participate
in such activities should be respected. The 1958 Geneva Convention which
established the right of the coastal state to participate or to be represented
in the scientific research concerning the continental sheif and undertaken
there, was quoted in support of the above demand.

Sweden asked that the exemption of the coastal state from the prohibitions
under the treaty within the twelve-mile zone should be matched by an exclu-
sive right for the coastal state in relation to verification within that zone,
irrespective of whether its territorial sea extended to twelve nautical miles or
less. This was needed to avoid any conflict regarding the responsibility for
fulfilment of the treaty obligations within the *“gap” between the territorial
waters and the twelve-mile limit. [100] The USSR assured that the above
right was implied in the draft.

The United States and the Soviet Union agreed that the treaty should not
interfere with the existing rights and obligations under international law, but
were unwilling to develop new procedures for safeguarding the interests of
coastal states. To the United States, notification and participation or associa-
tion of the coastal states seemed to be an unnecessary and undesirable re-
striction on the right of a party to observe and verify the activities of others.
The proposed procedure for involving a coastal state would require a corre-
sponding power to enforce the obligation. But it would not be immediately
apparent whether a ship, sailing on the high seas, was engaged in activities
completely unrelated to the treaty, or whether it was carrying out some form
of verification. The coastal state, therefore, might feel authorized to attempt
to exercise some form of control over the activities of any ship or submarine
in the vicinity of its continental shelf. Any such effort would be regarded as
an infringement of the freedom of the high seas which, under the 1958
Geneva Convention on the High Seas, are open to all nations. It would also
be inconsistent with the 1958 Geneva Convention on the Continental Shelf,
which stipulates that the rights of the coastal state over the continental shelf
do not affect the legal status of the superjacent waters as high seas, or that
of air space above those waters. It seemed improbable that any country
could in some way approach the continental shelf of another state and,
under the guise of sea-bed arms-control verification, exploit resources of
the shelf without the knowledge of the coastal state. The United States

173



The sea-bed disarmament debate

maintained that exploitation of resources of the sea-bed could not be done
clandestinely. However, if it were felt that verification activities were some-
how being used as a cover to circumvent the coastal state’s exclusive right
of exploration and exploitation on the continental shelf, those activities
could be brought into question by the coastal state, but special procedures
providing for co-participation were needless and undesirable.

Nevertheless, some attempt was made to meet more fully the demand for
safeguarding the interests of coastal states. In the 1 September 1970 version
of the joint US-Soviet draft treaty it is stated that verification activities
pursuant to the treaty shall not interfere with activities of other parties and
shall be conducted with due regard for rights recognized under international
law including the freedom of the high seas and the rights of coastal states
with respect to the exploration and exploitation of their continental shelves.

It is also stipulated in the draft treaty that parties in the region of the
activities giving rise to doubts concerning the fulfilment of the obligations
under the treaty, including any coastal state, and any other party so re-
questing, shall be entitled to participate in consultation with a view to re-
moving the doubts and in co-operation on further procedures for verifica-
tion. After completion of the further procedures for verification, an appro-
priate report shall be circulated to other parties by the party that initiated
such procedures. Also, whenever the identity of the state responsible for such
activities cannot be ascertained through inquiries, the inquiring party shall
invite the participation of the parties in the region, including any coastal
state, and of any other party desiring to co-operate, in undertaking verifica-
tion procedures, including inspection. [108]

Relationship with nuclear-free zones

Under the Treaty for the Prohibition of Nuclear Weapons in Latin America
(Treaty of Tlatelolco), the parties are obliged to maintain a régime of total
absence of nuclear weapons from their territories. The term “territory”
includes, for the purposes of the treaty, the territorial sea, air space and any
other space over which the state exercises sovereignty in accordance with
its own legislation. The draft of the sea-bed treaty implies the right of any
coastal state to emplace nuclear weapons on the sea-bed within a belt of sea
twelve miles in breadth, adjacent to its coast.

To avoid incompatibility, it was requested by Mexico, the depositary
state of the Treaty of Tlatelolco, to insert in the sea-bed treaty a clause
ensuring that the status of the denuclearized zone in Latin America would
not be prejudiced. The draft of 23 April 1970 included a special article to
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the effect that the provisions of the sea-bed treaty shall in no way affect the
obligations assumed by the parties under international instruments establish-
ing zomes free from nuclear weapons. [83] However, in view of the fact
that the draft sea-bed treaty also implies the possibility for the nuclear
powers to establish submarine nuclear installations within a twelve-mile sea-
bed zone of another state, with the consent of the latter, Mexico insisted on
adding a paragraph to the above-mentioned article.

Under the proposed provision the parties to the treaty would undertake
not to contribute in any way to the commission, within the twelve-mile zone,
of any acts involving violation of the obligations embodied in international
instruments establishing nuclear-free zones. [101] The provision has not
been included in the draft of 1 September 1970. The co-chairmen of the
CCD considered that the obligation already contained in the draft treaty,
not to induce other states to carry out activities prohibited by the treaty, was
fully applicable within any nuclear-free zone. [110]

Review conference

Many participants in the talks supported the idea put forward in the US
draft that a provision be made in the treaty for a review conference to take
place after an appropriate lapse of time. It was suggested by the CCD
members that the conference should consider further prohibitions of the
military uses of the sea-bed, additional procedures for verification and such
other measures which might be required in the light of the possible estab-
lishment of a régime for the exploration and peaceful exploitation of the
sea-bed. The last drafts submitted by the USA and the USSR contained a
provision for holding a conference of parties to the treaty five years after
its entry into force, in order to review the operation of the treaty with a
view to assuring that the purposes of the preamble and the provisions of the
treaty are being realized; the review shall take into account any relevant
technological developments.

Provision for amendments

The first joint draft required the approval of the states parties possessing
nuclear weapons for any amendments which might be introduced to the
treaty. This was considered tantamount to establishing a right of veto for
the nuclear powers and was opposed as unnecessary, inappropriate and
discriminating between the signatories.

The United States and the Soviet Union agreed that the amendments shall
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enter into force for each state party accepting the amendments upon their
acceptance by a majority of the states parties to the treaty and thereafter for
each remaining state party on the date of acceptance by it.

Entry into force

According to the Soviet draft, the treaty would enter into force after the
deposit of instruments of ratification by five governments, including the
depositary governments. The first joint draft provided that the treaty should
enter into force after the deposit of instruments of ratification by twenty-
two governments, including the governments designated as depositary gov-
ernments of the treaty. This followed the precedent of the 1958 Geneva
Law of the Sea Conventions. Some countries thought that in view of the
nature of the treaty and the scope of its application it would be advisable
to increase substantially the number of ratifications necessary before the
treaty can enter into force. The proposals to this effect having not been
accepted the relevant article of the draft remained unchanged.

Part I11. The significance of the draft sea-bed treaty

Nuclear installations on the sea-bed, although once considered in the United
States, are now not attractive to the military. Since the primary interest of
the military is to have an invulnerable deterrent, mobile systems are favoured
over fixed systems (page 142). All evidence suggests that the United States
decided to develop mobile post-Polaris deterrent systems rather than fixed
nuclear installations long before the denuclearization of the sea-bed was con-
sidered on the international disarmament agenda.

The United States draft treaty for a denuclearization of the sea-bed was
therefore not very significant when it was tabled at the Geneva Disarmament
Conference on 22 May 1969. It was put forward in fulfilment of the
obligation under the Non-Proliferation Treaty to work for nuclear disar-
mament.!®

The US draft—and the final outcome—in many ways conformed to the
demands of the US Navy. These were made perfectly clear as early as the
*® Mr David H. Popper, Deputy Assistant Secretary for International Organization
Affairs, Department of State, said in a speech about US policy in the deep ocean
environment on 12 August 1968, after the first US suggestion to the UN: General
Assembly that this matter should be considered: “By exploring the possibilities of an
effective international agreement along these lines, the United States, together with
other parties to the Nonproliferation Treaty when it becomes effective, would be acting

pursuant to article 6 of that treaty, which binds the parties to pursue negotiations in
good faith on effective measures relating to nuclear disarmament.” [102]
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autumn of 1967, immediately after Ambassador Pardo’s (Malta) speech in
the United Nations had initiated the sea-bed debate. At a law conference
in October 1967, Assistant Secretary of the Navy, Robert Frosch, said:

The case of the submarine armed with nuclear missiles is a serious considera-
tion from the standpoint of protection of national interests. Certain policies
which might favour our military and our defense systems in this respect are: The
rules should not deny freedom of the seas for the deployment of strategic forces
by all nations. The rules should not deny freedom of the seas for deployment of
strategic detection and warning devices. Future development of international
agreements should allow use of the ocean surface, the air and space above it,
and the ocean bottom for warning devices. [103]

Dr Frosch also noted in Congressional hearings in December 1967—
apropos Ambassador Pardo’s statement in the United Nations that the mili-
tary development of the sea-bed had not started—that “the Navy has used
the sea bottom for many purposes for many years, and it is incorrect to
assume that we are not using the sea bottom”. [104] The US interpretation
of the term “peaceful purposes” should also be looked at in this light
(page 158).

Earlier Soviet disarmament schemes for the sea-bed had been more am-
bitious than the US ones. The Soviet retreat from its previous position was
correspondingly great. The first Soviet proposal for disarmament of the sea-
bed, which was included in the USSR Memorandum of 1 July 1968, went
furthest in proposing that patrolling by submarines carrying nuclear mis-
siles should be prohibited in areas from which the missiles can reach the
frontiers of the parties. Their second, detailed proposal of 18 March 1969
omitted this clause but prohibited any use for military purposes of the
sea-bed and the ocean floor and the subsoil thereof. A third position was
taken when the Soviet Union, on 7 October 1969, publicly embraced the US
proposal for a denuclearization measure only.

There are probably several reasons for the change in the Soviet position
on the demilitarization of the sea-bed. First, the Soviet Union had the same
political reasons as the United States for demonstrating to world opinion
that progress was being made towards nuclear disarmament, and denu-
clearization of the sea-bed was the type of agreement that could be reached
quickly. Secondly, since the Soviet Union trails the United States in making
military use of the sea-bed, it might see some advantage even in a very
limited agreement compared to none at all.

The sea-bed treaty binds, in effect, only the super powers. A prohibition
on placing nuclear weapons on the bed of the sea cannot be a restraint on
the military policies of countries which have formally renounced acquisition
of such weapons under the Non-Proliferation Treaty, or for those others,
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including France, the United Kingdom, and China which, while having
nuclear weapons, may not have the means to conduct the banned activities
on a significant scale for a long time to come. One issue that directly engages
the non-nuclear states is, however, the question of non-nuclear military
installations on their continental shelves, and this question is not covered by
the treaty.

It is doubtful whether any country will feel more secure as result of the
treaty. The effect of a possible nuclear attack from an installation emplanted
on the sea-bed is the same as from any other nuclear launching device.

The military significance of the draft sea-bed treaty appears at the time
of writing (September 1970) to be low. It amounts to the banning of some-
thing which does not exist and which, even without the sea-bed treaty, was
not likely to develop. In its present form the draft treaty is not likely to
limit the military uses of the ocean floor, even less of the deep ocean. It does
not in any way restrict the operations of deep-diving ballistic-missile sub-
marines, nor does it prohibit manned military underwater stations and ASW
detection systems. With all its limitations as to scope and geographical extent
it is much less important as a preventive, non-armament measure than the
Antarctic Treaty, the Treaty on Outer Space, or the Treaty of Tlatelolco.
Since it permits the placement on the sea-bed of facilities servicing free-
swimming nuclear-weapon systems, the treaty will be no obstacle to the
development of a nuclear arms race in the whole of the sea environment.

It has been said in favour of the treaty that it has three advantages: it
forestalls the military option, however insignificant, of placing mass destruc-
tion weapons on the sea-bed; it may lead to further disarmament measures
on the sea-bed in accordance with the promise in article V of the last draft;
it is a “confidence-building measure” which might reduce suspicions between
the power blocs and improve the international atmosphere. Of these argu-
ments the second deserves most attention: what further measures might be
envisaged and what value would they have?

Present military uses of the sea-bed consist mainly of submarine detection
systems with manned military underwater stations soon coming into opera-
tion. It is hard to believe that the great powers will be prepared to give up
these uses until more progress is made with general disarmament.

Provided efforts continue to demilitarize the sea-bed, the next move might
be towards the banning of conventional weapons, for instance along the lines
suggested by Canada (page 159). This presumes that a way can be found to
solve the difficult control problems which caused lengthy discussions
over the present draft treaty. However, with the exception of mines, no such
weapons seem to have been developed so far, nor is there much military
interest in them. This might make it easier to reach an agreement; but it also
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means that such a treaty would, again, be a measure of little significance.

The main trouble with all disarmament proposals for the sea-bed, how-
ever, is that they take for granted that the sea-bed is an area which can
be dealt with separately from the rest of the deep ocean. This is not so. What
matters militarily is the spread into the deep ocean waters of ballistic-missile
submarines and their supporting equipment, as well as the counter-weapons
they have called into being. Developments on the sea-bed are simply part of
this trend.
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Chapter 4. The CBW debate and other
disarmament measures

Part 1. The CBW debate

Square-bracketed references, thus [1] refer to the list of sources on page 215.

Introduction

Since 1966, the prohibition of chemical and biological warfare has occupied
an important place on the agenda of disarmament talks. This is due to the
fact that much information has become available to the public about CB
weapons, about accidents of contamination which occurred in storing, testing
and transporting these weapons, as well as about the actual use of chemicals
in international conflicts.

In the latter part of 1969 and in 1970 the debate was more animated and
also more specific than at any time since World War II.1

A report on chemical and bacteriological (biological) weapons and the
effects of their possible use, prepared by a group of experts at the request
of the UN General Assembly and published on 1 July 1969 [1] contributed
to the debate. It described the basic characteristics of CB weapons; their
probable effects on military and civilian personnel; environmental factors
affecting the use of CB weapons; possible long-term effects on human health
and ecology; economic and security implications of the development, acqui-
sition and possible use of CB weapons and systems of their delivery.

The over-all assessment was that certain chemical and biological agents
are potentially unconfined in their effects, both in space and time. Their
large-scale use could conceivably have deleterious and irreversible effects on
the balance of nature. The danger would apply as much to the country that
initiated the use of these weapons as to the one which had been attacked.
No system of defence, whatever its cost, could be completely secure. CB
weapons are not a cheap substitute for other kinds of weapons. Their elim-
ination would not detract from any nation’s security.

* The SIPRI Yearbook 1968/69 included a section on developments in chemical and
biological weapons (page 112), as well as an account of the discussion on CBW pro-
hibition at the spring 1969 session of the Eighteen-Nation Disarmament Committee
(page 186).
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A group of World Health Organization consultants, in a specialized re-
port [2] submitted later, differed somewhat from the UN experts with re-
spect to the emphasis and the assessment of possible effects of CBW on public
health. They arrived, however, at essentially the same technical conclusions.

The UN report was welcomed as a useful basis for consideration of CBW
problems. The majority of nations approved the UN Secretary-General’s
recommendations which accompanied the report: to renew the appeal to
all states to accede to the Geneva Protocol of 1925; to make a clear affir-
mation that the prohibition contained in the Geneva Protocol applies to the
use in war of all chemical, bacteriological and biological agents (including
tear gas and other harassing agents) which now exist or which may be
developed in the future; to call upon all countries to reach agreement to halt
the development, production and stockpiling of all chemical and bacteriolog-
ical (biological) agents for purposes of war and to achieve their effective
elimination from the arsenal of weapons.

Throughout the discussion in the Disarmament Committee and the UN
General Assembly a distinction was drawn between measures to prohibit the
use and measures designed to abolish CB weapons. The present account
follows this distinction. It is divided into three parts. The first, dealing with
the question of the prohibition of use of CB weapons, reviews the efforts to
ensure adherence to the 1925 Geneva Protocol and the controversy over the
scope of the prohibition covered by the Protocol. The second analyses the
positions taken with regard to the prohibition of production and possession
of those weapons; it discusses the issue whether chemical and biological
warfare should be treated jointly or separately; it examines the draft conven-
tions submitted to international bodies, and it touches upon the problem of
verification. The third part sums up the situation on the eve of the twenty-
fifth UN General Assembly session.

Prohibition of use of CB weapons

Adherence to the Geneva Protocol

For some time there has been pressure from many quarters to bring about
universal adherence to the 1925 Geneva Protocol prohibiting the use in war
of asphyxiating, poisonous or other gases, and of bacteriological methods of
warfare. The United Nations passed resolutions, the last of which, adopted
without opposition on 16 December 1969, invited all states which had not
yet done so to accede to or ratify the Geneva Protocol in the course of 1970
in commemoration of the forty-fifth anniversary of its signing and the
twenty-fifth anniversary of the United Nations. [3]
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Similar calls were made by some of the non-governmental organizations,
in particular by the International Committee of the Red Cross, a special
NGO Committee on Disarmament, and the International Association of
Microbiological Societies.

From the outset, the country principally aimed at was the USA, the only
big power not yet party to the Geneva Protocol. (China, France, UK and
USSR have been parties since the late twenties.) Furthermore, the United
States was known to have a very large programme for CBW research, pro-
duction and stockpiling, both domestically and abroad, and to have made ex-
tensive use of some types of chemicals in the hostilities in Indochina.

The United States has taken the position that it respects the principles and
objectives of the Geneva Protocol, but for years it resisted formal interna-
tional commitments in this field. The pressure of world opinion and espe-
cially of American internal opinion brought about a change in the policy.

On 25 November 1969, the US President issued a statement containing
the following decisions:

With regard to the chemical weapons—reaffirmation of the renunciation
of the first use of lethal chemical weapons; extension of the renunciation to
the first use of incapacitating chemicals;? submission of the 1925 Geneva
Protocol to the Senate for its advice and consent to ratification.

The statement made no reference to harassing chemicals, such as tear gas,
or to anti-plant agents; later it was made plain that these were not included.

With regard to the biological weapons—renunciation of the use of lethal
biological agents and weapons, and all other methods of biological warfare;
confinement of biological research to defensive measures such as immuniza-
tion and safety measures; disposal of existing stocks of bacteriological weap-
ons. [4]

It was not clear whether the renunciation embraced toxins, an important
category of possible warfare agents,® but on 14 February 1970 another
announcement was made about the US decision to renounce offensive prepar-

2 The WHO report divides biological and chemical agents into three types. A lethal
agent is one intended to cause death when man is exposed to concentrations well
within the capability of delivery for military purposes. An incapacitating agent is one
intended to cause temporary disease or to induce temporary mental or physical disabili-
ty, the duration of which greatly exceeds the period of exposure. A harassing agent
(or short-term incapacitant) is one capable of causing a rapid disablement that lasts
for little longer than the period of exposure. The report adds: The above classifications
are not toxicological categories, for the effects of a chemical warfare agent depend as
much on the way it is used as on its toxicological properties. If too much of an agent
intended for harassment is used, it may kill or severely injure. Likewise, if a low
concentration of a lethal agent is disseminated, its effects may be only incapacitating
or harassing.

3 Toxins are poisonous substances produced by living organisms including plants,
animals and bacteria. In contrast to the organisms that produce them, toxins are not
capable of reproduction.
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ations for and the use of toxins as a method of warfare; to confine the
military programmes for toxins, whether produced by bacteriological or any
other biological method or by chemical synthesis, to research for defensive
purposes only; to destroy all existing toxin weapons and all existing stocks
of toxins which are not required for a research programme for defensive
purposes. [5]

The United States appeared to hope that other states would also uni-
laterally renounce B weapons. It urged, nevertheless, that such decisions
be converted into an international obligation through a convention.

The United Kingdom declared that it had never had any biological weap-
ons, did not have any now, and had no intention of acquiring any. A similar
statement was made by Canada which added that it did not possess any
chemical weapons either and did not intend to develop, produce, acquire,
stockpile or use such weapons at any time in the future unless these weapons
should be used against the military forces or the civil population of Canada
or its allies.

Sweden called attention to the fact that it neither possessed, nor intended
to manufacture, any biological or chemical means of warfare. The Nether-
lands recalled that as long ago as 1930, when it ratified the Geneva Proto-
col, it was among the first countries to renounce unconditionally the use of
B weapons.

Mexico suggested, as an intermediate step pending a comprehensive ban
on CB weapons, that states make declarations along the same lines as that
made by the United States, and renounce unilaterally the use in war of
biological weapons, their manufacture and stockpiling; the renunciation
would acquire a contractual character when over-all agreement was achieved.
Several delegations to the CCD emphasized that unilateral decisions can
be no substitute for internationally binding agreements,

In renouncing production and stockpiling and any use of biological weap-
ons, including toxins, as well as first use of lethal and incapacitating chemi-
cals against any country, whether or not bound by similar commitments, the
United States went further than the ban under the Geneva Protocol.

However, the non-inclusion of harassing and anti-plant agents in the
renunciation concerning chemical warfare, the use of which in Indochina
set in motion the present international drive for the ratification of the
Geneva Protocol, raised a serious problem in view of the US declaration
that it would ratify the Protocol.

The majority of states consider the ban under the Geneva Protocol as all-
inclusive (see discussion in the next section); no party has entered reserva-
tions limiting the types of weapons to which it applies. If now the United
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States were to adhere to the Geneva Protocol with a formal reservation
attached to the Protocol, limiting the scope of its undertakings, it is likely
that such a step would be challenged by other nations. This, in turn, in view
of the international weight of the United States might upset the construction
of the Protocol and worsen the situation which was meant to be improved.

The line of thought in a number of countries is rather towards the with-
drawal of earlier reservations to the Geneva Protocol. This is especially true
about the reservation exempting parties from prohibition of use of CB weap-
ons against non-parties. If this position is generally accepted and the reserva-
tion withdrawn, the text of the Protocol itself might require clarification
since, as it stands now, the parties “agree to be bound as between them-
selves™.

There is less support for the dropping of another reservation which states
that the obligations would cease to be binding in regard to all enemy states
whose armed forces or whose allies failed to respect the Protocol. The issue
is bound to be thoroughly considered in conjunction with any convention
prohibiting the production and stockpiling of CB weapons. The Soviet Union
said that the reservations had played an important role in preventing a wide-
spread use of CB methods of warfare and had served as the basis for the
warning issued by the Allied Powers to the German Government concerning
the possible use of chemical weapons by the latter during the Second World
War; and that the adoption of a convention aimed at eliminating completely
CB weapons from military arsenals, with the participation of a wide range
of states, would make pointless the question of reservations to the Geneva
Protocol. The Soviet Union failed, however, to indicate whether it would
then contemplate formal withdrawal of its reservations.

Indeed, the retention of the right to use CB weapons, even in extra-
ordinary situations, would seem incompatible with a ban on the very posses-
sion of those weapons. But some countries, concerned by the difficulty of
ensuring fool-proof verification, may prefer to retain the right of retaliation,
using agents produced and converted into weapons after they had suffered
an attack with similar arms. For the same reasons they may insist on re-
taining a defensive capability, while in fact the absence of defensive equip-
ment and associated training from the military forces of states would greatly
contribute to confidence in the absence of CB warfare capability.

Japan, which deposited the instrument of ratification of the Geneva
Protocol on 21 May 1970, has not attached any reservation to it. Japan
proposed that each state should undertake never, under any circumstances,
to engage in CB warfare. The US administration proposes to ratify the
Protocol with a reservation permitting the use of chemical weapons and
agents if an enemy or its allies were to employ them first.
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The procedure of ratification of the Geneva Protocol by the United States
was considerably delayed. The reason for the delay had apparently been
lack of agreement within the US administration as to whether the Protocol
should be approved with or without exceptions, and, in the latter case,
whether this should be done now or after the termination of the war in
Viet-Nam. Eventually, on 19 August 1970, the US President asked the
Senate to approve the Protocol with an “understanding” that the use in war
of riot-control agents and chemical herbicides was not prohibited, and that
smoke, flame and napalm were also not covered by the Protocol. [29]

Since the 1969 UN call for universal adherence to the Geneva Protocol,
the number of parties to the Protocol has not increased significantly; but
new ratifications included some important countries. For the list of parties to
the Protocol and a note on the number of parties, see reference section
3B.1, page 438.

Tear gas and herbicides

As mentioned above, the controversy over the scope of the prohibition
constitutes the main stumbling block to the general acceptance of the Geneva
Protocol, the point at issue being whether the use of tear gas and anti-plant
chemicals is banned under international law.

The United States and Australia maintain that tear gas and anti-plant
chemicals are not covered by the prohibition.

The UK Secretary of State for Foreign and Commonwealth Affairs an-
nounced on 2 February 1970 that while tear gases and shells producing
poisonous fumes are prohibited under the Geneva Protocol, CS and other
such gases not significantly harmful to man in other than wholly exceptional
circumstances, are not.* It was later explained in the British Parliament
that the use of the substance in question in very high concentrations in
enclosed spaces over long periods would be an exceptional circumstance.
The UK Government thus threw confusion upon an interpretation of the
Protocol, which a predecessor government bad enunciated in 1930, and
which subsequent governments had upheld ever since.®

Those who oppose a ban on the use of tear gas and herbicides in war
argue that the former is employed by many countries for domestic riot-

* CS is a chemical irritant first discovered in 1928 (C and S being the initials of the
two discoverers), nowadays widely used as a tear gas by police forces, and as a haras-
sing agent by military forces in Viet-Nam.

5 In 1930, the British Government submitted a memorandum in the League of Nations
which, referring to the English version of the Geneva Protocol of 1925, said: “Basing
itself on this English text, the British Government have taken the view that the use of
‘other’ gases, including lachrymatory gases, was prohibited.” The Draft Disarmament
Convention submitted by the United Kingdom in 1933 to the Disarmament Conference
contained a provision stating that “The prohibition of the use of chemical weapons shall
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control purposes, and the latter involve the same chemicals and have the
same effect as the materials commonly used in many countries to control
vegetation. They also maintain that in some cases the use of tear gas, herbi-
cides and defoliants in warfare may be more humane than the use of con-
ventional weapons.

The majority of UN members, however, take the position that the existing
rule of international law prohibiting chemical warfare covers all chemical
weapons and support the UN Secretary-General’s recommendation to this
effect (see above).

The main arguments of those who favour a comprehensive ban are as
follows:

1. No sharp demarcation line can be drawn between harassing and other
anti-personnel chemical agents.

2. The military applications of tear gas are very different from civil applica-
tions. In the former, tear gas is used as an adjunct to firepower; in the latter,
it is used to disperse crowds without injury. In war there is also a risk of
escalation: tear gas might provoke the use of even more harmful agents.S

3. Military employment of anti-plant chemicals may lead to their intake by
humans in dosages far higher than those experienced when the same chemi-
cals are used for agricultural and other purposes; there is a substantial
risk that people exposed to themn might suffer acute or chronic injury. In
some situations disruption of the ecological equilibrium may occur, with
possible long-term damage to the environment.

4. The negotiating history of the Geneva Protocol (as well as that of the
preceding international treaties which prohibited gas warfare) supports the
view that the states which concluded it meant it to be comprehensive. If at
the time of signing the Protocol any nation had wished to restrict the prohi-
bition to lethal gases, it would have asked to employ an appropriate term in
the text, but no such wish was expressed. The states parties to the Protocol
did not oppose the official British and French interpretation, made public
in 1930, that tear gas fell within the prohibition. Subsequent conclusions

apply to the use, by any method whatsoever, for the purpose of injuring an adversary,
of any natural or synthetic substance harmful to the human or animal organism,
whether solid, liquid or gaseous, such as toxic, asphyxiating, lachrymatory, irritant or
vesicant substances.”

% On the four past occasions when highly lethal chemical warfare agents were
used extensively—World War I, the Italian invasion of Ethiopia, the Japanese invasion
of China and the Yemeni Civil War—the use of tear gas always preceded resort to
more lethal gases.
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reached and resolutions adopted by international bodies confirmed that tear
gas was in the category of banned weapons,” but no one has challenged the
right to use tear gas in time of peace for police operations.

5. Chemicals capable of damaging plants but not directly harmful to people
or animals were unknown when the Geneva Protocol was being worked out,
but from international documents adopted later,® it may reasonably be as-
sumed that if such chemicals had then existed they would have been ex-
plicitly prohibited, for the aim of the discussions on CBW had been to
prevent the use of weapons directed specifically against living organisms.

6. If some kinds of chemical warfare were condoned, the legal constraints
represented by the Geneva Protocol would be considerably weakened and
the Protocol itself undermined. The rule “no gases” appears to be legally
well-founded, practical and politically advisable.

Considerations of this kind led to the adoption by the United Nations of
a resolution which stated that the 1925 Geneva Protocol embodied the
generally recognized rules of international law prohibiting the use in interna-
tional armed conflicts of all biological and chemical methods of warfare,
regardless of any technical developments. It declared as contrary to those
rules the use in international conflicts of:

any chemical agents of warfare—chemical substances, whether gaseous, liquid
or solid—which might be employed because of their direct toxic effects on man,
animals or plants;

any biological agents of warfare—living organisms, whatever their nature, or
infective material derived from them—which are intended to cause disease or
death in man, animals or plants, and which depend for their effects on their
ability to multiply in the person, animal or plant attacked. [6]

7 The Special Committee of the Disarmament Conference, in its report of May 1932,
expressed the opinion that lachrymatory gases should not be considered separately from
the point of view of their use in warfare. A resolution submitted by the Committee
specifically mentioned lachrymatory substances as those subject to absolute prohibition.
The report issued in December 1932 by the Special Committee on chemical, bacterial
and incendiary weapons stated that lachrymatory substances could not be treated
separately as far as the prohibition of the use of poisonous substances in wartime was
concerned.

® The report of the Special Committee of the Disarmament Conference of May 1932
explained that if no special reference was made in it to plants, it was because it was
felt that in practice it would not be possibile to employ, for the purpose of damaging
plants, substances which were not also harmful to human beings or animals, or which
were not likely to make the plants harmful to them. A resolution adopted by that
Committee with regard to bacteriological weapons declared absolute prohibition of use
of pathogenic microbes, viruses or infected substances by bringing them into contact
with human beings, animals or plants. In 1954, a protocol signed by the members
of the Western European Union defined chemical weapons as any equipment or
apparatus expressly designed to use, for military purposes, the asphyxiating, toxic,
irritant, paralysant, growth-regulating, anti-lubricating or catalysing properties of any
chemical substance.
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The resolution was adopted with only three dissenting votes (USA,
Australia and Portugal). The majority of the thirty-six states that abstained
took no position on the substance of the issue. Their reservations were
mostly of a legal nature, both constitutional and procedural, in particular
with regard to the competence of the General Assembly to interpret existing
international instruments through resolutions. Some abstaining countries
were not parties to the Geneva Protocol and did not feel called upon to
interpret the provisions of an agreement to which they had not acceded.
(The full text of the resolution and the voting record are on page 444.)

The UN resolution of December 1969 has not, as yet, influenced the
policies of the opponents of a prohibition of tear gas in war. The UK
official statement claiming the legality of CS came in February 1970. In
March 1970 Canada did not include tear gas and other crowd and riot-
control agents in its commitment not to develop, produce, acquire, stockpile
or use chemical weapons; it explained that “their use or the prohibition
of their use in war presents practical problems in relation to the use of
the same agents by police and armed forces for law enforcement purposes
which require detailed study and resolution”.

A somewhat different situation developed with regard to anti-plant agents
due, in the first instance, to warnings by US scientists that chemical de-
foliants posed dangers of birth defects to the population living in the areas
being sprayed. In April 1970 restrictions were imposed in the United States
on the domestic uses of some such chemicals as health hazards. The use of
one of them (agent Orange) in Indochina was suspended by the Department
of Defense, but operations using other agents (White and Blue) continued.

According to official US figures, since the start of the chemical defolia-
tion and anti-crop programme more than fifty thousand tons of anti-plant
chemicals have been sprayed over some twenty thousand square kilometres
in Viet-Nam. On 26 August 1970, the US Senate rejected an amendment to
the military procurement bill, providing that no funds authorized under the
bill would be used to procure, maintain or use herbicides. The opponents
of the amendment argued that herbicides were used for the protection
and safety of US troops and that this immediate benefit outweighed
any adverse economic effects and possible long-term ecological consequen-
ces. [30]

Except from Australia, which has troops in Viet-Nam, there has been no
explicit support for the US justification of military use of anti-plant agents.
The Netherlands officially declared its willingness to co-operate in seeking
agreement to abolish the use of herbicides and defoliants in war, its decision
being based on the consideration that large-scale use of such chemical agents
might have unpredictable long-term effects on man’s environment.
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Prohibition of production and possession
of CB weapons

Separate or joint treatment of chemical and
biological weapons

The CCD and the United Nations extensively discussed whether chemical
and biological weapons should be treated jointly or separately.

The following main arguments were advanced in favour of a separate
treatment according priority to biological weapons:

1. The two categories of weapons differ as regards the potential toxicity,
speed of action, duration of effect, specificity, controllability and residual
effects; the biological weapon is the only self-propagating weapon in exis-
tence and is the most odious of all weapons.

2. Weight for weight, biological agents are of potentially much greater con-
taminating power, much more difficult to control in action and more un-
predictable in effect than chemical agents; while chemical weapons affect
smaller areas and can be used with a certain amount of precision, biological
weapons are totally indiscriminate and are likely to affect vast areas and
civilian populations far removed from the scene of their use.® Biological
weapons may therefore be thought of principally as strategic weapons, chem-
ical weapons primarily as tactical ones.

3. While chemical weapons have been used in warfare and a number of
countries have a chemical warfare capability or are conducting research in
this field, biological weapons have never been used and few nations appear
to have engaged in substantial efforts to develop them.

4. A ban on biological weapons poses a less difficult problem of verification
than that on chemical weapons.

The proponents of a joint treatment of chemical and biological weapons
argued that:

1. Both categories of weapons are classified as weapons of mass destruction,
whether destined for strategic or tactical use.

° In this connection reference was made to the United Nations report which contained
comparative estimates of disabling effects of hypothetical attacks on totally unprotected
populations using a nuclear, chemical or bacteriological (biological) weapon that could
be carried by a single strategic bomber. According to those estimates the area affected
would be: in the case of a nuclear weapon (1 megaton)—up to 300 square kilometres;
in the case of a chemical weapon (15 tons of nerve agent)—up to 60 square kilometres;
in the case of a biological weapon (10 tons)—up to 100 000 square kilometres.
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2. Both have been dealt with together in a number of international agree-
ments and documents; a separate treatment would lead to the weakening
of the 1925 Geneva Protocol.

3. All biological processes depend on chemical or physico-chemical reac-
tions and what may be regarded today as a biological agent could, as
knowledge advances, be treated as a chemical agent.

4. The fact that a certain quantity of a chemical agent will produce a lethal
effect in an area smaller than that affected by the same quantity of a biologi-
cal agent appears insignificant in view of the enormous stockpiles of agents
which have already been accumulated.

5. A combination of B and C weapons can be used with a view to obtaining
greater effectiveness or to making their detection more difficult.

6. The means of delivery of chemical and biological agents are similar and
in the armed forces of many countries the same services deal with CB means
of warfare and protection.

7. If biological weapons, which have never been used, and which are
considered to be of little military effectiveness, were to be dealt with now
and chemical weapons, which have already been used, and with disastrous
effects, were left for a later examination, the chemical arms race may
intensify and may even seem legitimized. If anything, chemical warfare
should get priority.

An attempt was made by Sweden to analyse the question from a sub-
stantive point of view so as to determine how far it was feasible to treat
chemical and biological weapons together, or to what extent it was necessary
to give them separate treatment.

It appeared from the analysis that development of warfare agents and of
devices for their dissemination, including preparation of instructions and
manuals, as well as training, could be prohibited unconditionally and the
prohibition might be dealt with in one comprehensive treaty; only with regard
to the verification aspect might such differences exist that would call for
separate treatment. It would seem to be possible to prohibit simultaneously
the testing of chemical and biological warfare agents; for the purpose of veri-
fication some leads might be derived from surveillance of the site of and the
security arrangements for testing areas, while in order to provide more con-
clusive evidence different techniques for various chemical and biological
means of warfare might have to be foreseen.

As far as production was concerned, the Swedish view was that biological
agents lent themselves to unconditional prohibition, with some exceptions
for quantitites needed for laboratory work and for developing protective
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substances. Unconditional prohibition was also possible for a series of chem-
ical agents such as nerve gases and toxins. However, to establish boundary
lines between the production of chemical agents having a legitimate use in
peaceful activities and production for direct warfare purposes, one would
have to resort to conditional prohibition or prohibition with partial re-
straints. Technically the problem might be dealt with either in one compre-
hensive treaty with specified exemptions or in a separate treaty or protocol.
Such agents as were generally excluded from civilian use could be automati-
cally included in a treaty of unconditional international prohibition. While
for all agents under unconditional prohibition the most effective means of
verification should be sought, for those other cases of chemical agents it
might suffice to prescribe a procedure of obligatory reporting to some inter-
national agency on their production, stockpiling and civilian use. Transfers
between countries of all BW agents and of an increasing number of C agents
would have to be prohibited unconditionally. Certain rules as to reporting
to some international agency or agencies would be warranted; this must
relate to all agents which might be used as means of warfare. Destruction or
decontamination of CB weapons may be prescribed under a general pro-
hibitory rule, but the technically separate types of treatment required would
call for different modalities if the destruction was to be verified. [7]

Morocco believed that a legal instrument prohibiting the development,
production and stockpiling of chemical and biological weapons (with a pro-
vision for their destruction) could include definitive verification procedures
relating only to biological weapons; the total elimination of such weapons
could be effective upon the entry into force of that instrument. In view
of the technical difficulties connected with the verification regarding chemi-
cal weapons, the instrument should provide for the manner in which sub-
sequent examination would be held to arrive, within a prescribed period
of time, at a supplementary document laying down verification procedures
for C weapons; the latter document would put into effect the total and
definitive implementation of the provisions prohibiting such weapons. [31]

On 25 August 1970, the group of twelve non-aligned members of the
Disarmament Committee stated in a joint memorandum that it was essential
that both chemical and biological weapons should continue to be dealt with
together in taking steps towards the prohibition of their development, pro-
duction and stockpiling and their effective elimination from the arsenals
of all states. It expressed the conviction that an effective solution of the
problem should be sought on this basis. [32] Argentina, a member of the
group, explained that “to deal together” did not necessarily imply the-idea
of a joint solution in a single instrument. [45]

The “joint versus separate treatment” dispute may appear academic. It
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may seem immaterial whether there are one, two or several international
instruments covering the prohibition of production and possession of CB
weapons as long as there is confidence that eventually the whole range
of the weapons in question will be banned. But such confidence is lacking.
There is a strong feeling that a convention limited to biological weapons—
and it is with such a convention that the advocates of a separate treatment
want to start—may not be followed by a similar agreement on chemical
weapons. The Nuclear Test-Ban Treaty of 1963 set a significant precedent. In
spite of the formal pledge by the big powers to achieve the discontinuance
of all test explosions, the treaty continues to be partial and the prospects
for banning underground nuclear tests still remain uncertain.

The US representative to the CCD, in explaining his government’s posi-
tion on the military usefulness and the military roles of each of the two
categories of weaponry, indicated the motives underlying the US decision on
the renunciation of biological means of warfare. He said that it was the con-
sidered judgement of the US Government that biological weapons have no
value as a deterrent against use by others because retaliation in kind would
not be an acceptable or rational response to a biological attack. They have
no value as a means of redressing military balance either, because few, if
any, military situations can be imagined in which a state would try to redress
a military imbalance by retaliating with weapons whose effects would not
show up for days. For these reasons, even the known retention of biological
weapons by one state should not affect another state’s decision to give them
up; inspection is not necessary.

Chemical weapons, on the other hand, have in the US view obvious use-
fulness in certain military situations, primarily as battlefield weapons.
They are more predictable than biological weapons and, unlike the latter,
they can produce immediate effects, which is an important quality for use
in combat. Hence the belief that a chemical warfare capability is important
for national security. Unlike the case with biological weapons, the inability
of an attacked nation to retaliate with chemicals could give a military ad-
vantage to any government which might resort to using chemical weapons.
In particular, the one-sided possession of nerve agents could offer unaccept-
able advantages to the power possessing them. Anyone who suggests retaliat-
ing with nuclear weapons in the event of a chemical attack is abrogating, in
the US opinion, his responsibility to find meaningful arms-control solutions
to the problems of chemical weapons. [8]

The United States has not ruled out the possibility of eliminating chemical
capabilities; it made it dependent upon appropriate verification. In a special
working paper on the subject it drew attention to the magnitude and com-
plexity, if not insolubility, of the problem. [9]
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Many nations fear that to separate the treatment of biological weapons
from that of chemical weapons would be to put off chemical disarmament
indefinitely.

The divergent approaches were reflected in draft conventions submitted
to the CCD and the UN General Assembly.

Draft convention on BW

On 10 July 1969, the United Kingdom tabled in the CCD a draft convention
providing for undertakings: never, in any circumstances, by making use for
hostile purposes of microbial or other biological agents causing death or
disease by infection or infestation in man, other animals, or crops, to engage
in biological methods of warfare (Article I); not to produce or otherwise
acquire, or assist in or permit the production or acquisition of microbial or
other biological agents of types and in quantities that have no independent
peaceful justification for prophylactic or other purposes, as well as of ancil-
lary equipment or vectors the purpose of which is to facilitate the use of
such agents for hostile purposes; not to conduct, assist or permit research
aimed at production of the kind prohibited above; to destroy, or divert to
peaceful purposes, within three months after the convention comes into
force for a given party, any stocks of such agents or ancillary equipment or
vectors as have been produced or otherwise acquired for hostile purposes
(Article II).

Any party believing that biological methods of warfare have been used
against it would be entitled to lodge a complaint with the UN Secretary-
General, submitting all evidence at its disposal, and request that the com-
plaint be investigated and that a report on the result of the investigation be
submitted to the Security Council; any party believing that another party
has acted in breach of other undertakings under the convention would be
entitled to lodge a complaint with the Security Council and request that the
complaint be investigated (Article III).

Each party would affirm its intention to provide or support appropriate
assistance to any other party, if the Security Council concludes that biolog-
ical methods of warfare have been used against that party (Article IV).

The preamble reaffirmed the validity of the 1925 Geneva Protocol and
Article VI stated that nothing contained in the convention shall be construed
as in any way limiting or derogating from obligations assumed under the
Protocol.

Special provision was made for negotiations on effective measures to
strengthen the existing constraints on the use of chemical methods of warfare
(Article V).

The United Kingdom stressed that the convention would not prohibit the
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development of a passive defensive capability against biological warfare. It
did not make it clear, however, whether it was permitted under such justifi-
cation to develop new biological warfare agents.

The UK delegation submitted, as a document complementary to the draft
convention, a draft Security Council resolution by which the UN Secretary-
General would be requested to take measures enabling him to investigate
without delay complaints lodged with him, as well as complaints with the
Security Council, if so requested by the Council; and the Security Council
would declare its readiness to give urgent consideration to complaints lodged
with it, and to any report that the Secretary-General may submit on the
result of his investigation of a complaint, and to consider urgently what
action should be taken or recommended in accordance with the UN Charter,
if it concluded that the complaint was well-founded. [10]

On 26 August 1969, taking account of some of the critical remarks made
by different delegations, the United Kingdom revised the text of its draft by
introducing the following amendments:

The undertaking by a party not to engage in biological methods of warfare
(Article I) was now qualified by the clause: “insofar as it may not already be
committed in that respect under Treaties or other instruments in force
prohibiting the use of chemical and biological methods of warfare.” The
purpose of the amendment was to make it clear that existing commitments
under the Geneva Protocol and other agreements were not affected by the
draft convention; some countries in becoming parties to the convention
would undertake additional commitments under Article I, others would not,
The ban was extended to cover microbial or other biological agents causing
damage in addition to those causing death or disease (Article I).

To emphasize the right to develop defence measures, which would include
in particular vaccines for protection against possible biological attack, the
exception to the prohibition of production or acquisition was modified to
read: “independent justification for prophylactic or other peaceful purposes”
(Article ID).

The complaints lodged with the Security Council would have to be sup-
ported by all evidence at the disposal of the complaining party, as in the case
of complaints lodged with the UN Secretary-General (Article III).

To avoid the impression that negotiations on chemical weapons would
aim at a convention more limited in scope than the draft convention on
biological weapons, the words “the use of” were dropped in Article V, to
read “effective measures to strengthen the existing constraints on chemical
methods of warfare”.

A change was also made in the related draft Security Council resolution
by adding a preambular paragraph which reaffirmed the right of individual
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and collective self-defence recognized in Article 51 of the UN Charter. [11]

The Netherlands suggested that the undertaking not to produce should
apply to biological agents “that are not exclusively required for prophylactic
or protective purposes” and to leave out from the corresponding part of
Article II of the draft the word “independent” which could lead to confu-
sion, and also the term “peaceful” which may be interpreted by some as per-
mitting “passive defence”. The United Kingdom agreed to delete the word
“independent”, but felt that the substitution of “protective purposes” for
“other peaceful purposes” would place too restrictive an interpretation on
the legitimate peaceful uses which would be exempt from the prohibitions.

The United States, whose policy on toxins is now identical to its policy
on biological programmes, proposed to include toxins in the UK draft con-
vention because the production of bacteriological toxins in any significant
quantity would require facilities similar to those needed for the production
of biological agents. Though toxins of the type useful for military purposes
could conceivably be produced by chemical synthesis in the future, the end
products would be the same in the effects of their use and those effects
would be indistinguishable from toxins produced by bacteriological or other
biological processes. The United States also suggested the deletion in Article
I of the phrase “by infection or infestation” in order to put the emphasis of
the prohibition on the agents themselves rather than on the manner in which
a disease is introduced.

Article I, as proposed by the USA, would provide for an undertaking
never, in any circumstances, by making use for hostile purposes of microbial
or other biological agents or toxins causing death, damage or disease to man,
other animals or crops, to engage in biological methods of warfare.

Article IT would also undergo a modification, so as to include toxins in the
convention’s prohibitions and requirements concerning production, acquisi-
tion, research and destruction. [12]

The UK considered that the formulation of its draft already covered the
prohibition of production and acquisition of toxins but agreed to making
a specific mention to that effect and accepted the US amendments. [33]
(For the text of the revised UK draft convention of 18 August 1970, see
reference section 3B.3, page 446.)

The United Kingdom’s draft was criticized chiefly for not dealing with
chemical weapons. The amendment concerning toxins was found insufficient
by the critics, and a mere assurance, that negotiations on measures to
strengthen the existing constraints on chemical methods of warfare would be
pursued, was considered inadequate.

Some considered the complete prohibition of use of biological weapons,
that is even in self-defence or retaliation, as a step forward when compared
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to the Geneva Protocol; others thought that its inclusion in a convention
dealing with production was unnecessary and, because it was confined to B
weapons, even a risky undertaking,

The need was stressed for some system of inspection to ensure abidance
by the commitment not to produce B weapons, irrespective of the complaints
procedure. (The problem of verification is dealt with in more detail in a
later section.)

Draft convention on CBW

On 19 September 1969, Bulgaria, Byelorussia, Czechoslovakia, Hungary,
Mongolia, Poland, Romania, Ukraine and the USSR submitted to the twen-
ty-fourth UN General Assembly a draft convention prohibiting both chem-
ical and biological weapons.

The undertakings provided for were: not to develop, produce, stockpile
or otherwise acquire CB weapons (Article 1); to destroy within a specified
period or to divert to peaceful uses all previously accumulated CB weapons
(Article 2); not to assist, encourage or induce any particular state, group
of states or international organizations to develop, produce or otherwise
acquire and stockpile CB weapons (Article 3). Each party shall be inter-
nationally responsible for compliance with the provisions of the convention
by legal and physical persons exercising their activities in its territory, and
also by its legal and physical persons outside its territory (Article 4); it
would take the necessary legislative and administrative measures to prohibit
the development, production and stockpiling of CB weapons and to destroy
such weapons (Article 5). The parties would consult one another and co-
operate in solving any problems which may arise in the application of the
provisions of the convention. The convention would enter into force after
the deposit of a specified number of instruments of ratification, including
those of the permanent members of the UN Security Council. [13]

In response to criticism concerning the inadequacy of the verification
system, Hungary, Mongolia and Poland suggested, on 14 April 1970, the
inclusion of a new article by which each party would be entitled to lodge a
complaint with the UN Security Council. Such a complaint should include
all possible evidence confirming its validity as well as a request for its
consideration. The Security Council shall inform the parties of the result of
the investigation. A draft was also proposed of a special Security Council
resolution declaring the readiness of the Council to consider any such com-
plaints and to take all the necessary measures for their investigation. [14]
(The text of this convention and amendments are on page 449.)

The fact that the draft convention dealt with both chemical and biological
weapons was widely welcomed. The draft was found deficient with regard
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to verification and control. The inclusion of a complaints procedure, pat-
terned after the corresponding clause of the UK draft, muted the criticism
to some extent, but failed to remove it altogether. The United States said
that it would have no way of knowing, if the draft convention of the
Socialist countries were to be adopted, whether the chemical weapons pos-
sessed by the Soviet Union had been destroyed pursuant to the convention
or whether the Soviet Union was continuing to produce chemical munitions
or was retaining a capability to produce such munitions. The method of
consultation between the parties, as proposed in the draft, was considered
lacking in precision. Some delegations pointed out that a state cannot be
held responsible for acts committed by unauthorized individuals outside
its territorial limits and that Article 4 of the draft was therefore unenforce-
able. Moreover, the requirement that the convention should be ratified by all
the permanent members of the UN Security Council could delay indefinitely
the entry into force of the CBW prohibition.

Important objections were also raised with regard to the very object of
the prohibition. The draft is limited to banning weapons as end-products.
This could mean that the development, production and stockpiling of agents
or their intermediates would be permitted as long as they were not “weapon-
ized”, that is, put into munitions, and that the components of weapons would
not be abolished. Under such circumstances, the parties would preserve the
capability for quick, if not immediate, retaliation and also the right to do so,
since the draft makes no provision for banning the use of chemical and bio-
logical weapons, and the Geneva Protocol does not provide for absolute
prohibition of use either.

The United States stated that the draft convention of the Socialist
countries could not be a basis for negotiation. [34]

The problem of verification

In the view of the United Kingdom, verification in the sense in which the
term is normally used in disarmament negotiations is not possible in the
field of biological warfare. A provision therefore was made in the UK draft
convention for a complaints procedure to deter would-be violators. Quick
and automatic investigation—contended the UK—should be possible where
a party alleged that biological methods of warfare had been used against
it because, in that case, the complainant would provide all the facilities
for carrying out an investigation. In other cases, facilities for conducting
an inquiry would have to be provided by the accused party. The investigat-
ing body would establish the types and quantities that were in production
and report the justification for that production offered by the state con-
cerned. It would then be for the UN Security Council and for individual
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parties to decide whether the justification was adequate and to act ac-
cordingly.

It was suggested that a roster of experts to be made available for investiga-
tion should be provided for and kept by the UN Secretary-General.

With regard to an agreement covering chemical weapons, the United
Kingdom saw the main difficulty in reducing the risk of entering into such
an agreement to an acceptable level: verification measures involving
intrusiveness were unacceptable to a number of states, while the likelihood
of detecting violations through external means, such as observation satel-
lites and remote sensors, was low. [35]

The United States attached paramount importance to controlling a ban on
C weapons. It pointed out that the capacity for producing chemical warfare
agents grew out of, and was linked to, the commercial industry. It
quoted data showing that the raw materials for various CW
agents, and even some agents themselves, were produced in vast amounts
in a great many locations throughout the world. [9] It also maintained that
the production of chemical nerve agents involved chemical processing in
which the production facilities and equipment utilized were similar to the
equipment and processes used by a major segment of the world chemical
industry. The problem of identification of nerve agent production facilities
could not therefore be solved by off-site observation. [17] As to economic
data monitoring, the United States considered that under optimum con-
ditions such monitoring could be of ancillary use, but alone would not
provide an answer to the verification problem. [36] The conclusion arrived
at was that progress in eliminating C weapons depended upon develop-
ing reliable international verification arrangements, involving inspection
techniques, so as to have confidence that whatever bans are placed on such
weapons were being observed. The United States admitted that it was un-
able to define the measures needed for reliable verification; the problem
required further study.

The position of the Soviet Union and other Socialist states on the question
of ascertaining whether or not CB weapons are being produced was that
any system of verification would be impractical in view of the specific fea-
tures of chemical and bacteriological substances: the process of manufactur-
ing such substances for peaceful purposes was essentially no different from
that of their production for military purposes. They asserted that control
of an international character would be tantamount to the intrusion of foreign
personnel in chemical and biological enterprises: “There would have to be a
controller in every pharmacy, drug store, garage or any place where chem-
ical and bacteriological (biological) weapons might be produced.” Their
conclusion was that such a procedure was impossible and that it would be
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more appropriate to leave control to the national governments which would
see to it that no firm, juridical or physical person, would produce chemical
and biological weapons; any problems which may arise in the application
of the provisions of the convention could be solved by the parties through
consultation and co-operation.

The chief emphasis was placed by the Socialist countries on legislative
and administrative measures as safeguards at the national level. Such mea-
sures proposed by them, as well as by others, included:

Placing under civilian administration or control all institutions now
engaged in research, development and production in the field of C and B
weapons; enactment of law or laws on the prohibition of research for wea-
pons purposes, development, production and stockpiling, as well as on the
elimination of existing stocks and the abolition of testing fields and installa-
tions serving the production of CB weapons; establishment of a special
government agency, on the pattern prescribed in the Single Convention on
Narcotic Drugs, for the purpose of ensuring compliance with the CBW con-
vention; introduction of a national system of compulsory registration of CB
agents which could be converted into weapons; control of the import and
export of such agents; control of the manufacture, import and export of
equipment and apparatus that could be used for the production of CB
weapons; deletion from army manuals of all instructions related to the use of
CB weapons, except for sections dealing with protection; inclusion in the
textbooks dealing with chemistry and biology of an indication that the use
of CB agents for any warlike purposes constitutes a violation of international
law and is liable to prosecution. Mexico felt that individuals could be active
participants in the denunciation of treaty violations and thus become agents
of disarmament and champions of the interests of the international com-
munity.

It was suggested that a clause be added to the convention which would
provide for holding a review conference on a regular basis. The conference
could, in the light of new developments in science and technology, recom-
mend to the parties other appropriate measures to be applied in order to
secure further the implementation of the convention.

The Socialist states envisaged the possibility of on-site inspection, if and
when the UN Security Council decided to conduct such inspection under
the complaints procedure.

The complaints procedure provided for in both draft conventions was
generally considered an important part of the verification system. The for-
mula was expected to function as a restraint, though in the view of a number
of delegations it needed greater precision from the procedural point of view
as well as with regard to results that would ensue if the Security Council
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were to be convinced of the accuracy of an alleged breach of the obligations.
Some countries favoured a graduated approach beginning with complaints
lodged with the UN Secretary-General or a specially set up international or-
gan preferably upon consultation between the states concerned. A system of
“verification by challenge”, outlined by Sweden, would permit a party under
suspicion of having violated its engagements to free itself from that suspicion
through the supply of relevant information, not excluding invitation to in-
spection. The resort to the Security Council could then be an ultimate step.

Attitudes to the adequacy of administrative undertakings plus a com-
plaints procedure were varied and rather tentative, but most nations, apart
from the Socialist group, considered them to be insufficient for CW dis-
armament. It was asked how a suspicion that a violation had been com-
mitted was to be established to justify a complaint. The requirement for
international control arrangements was repeatedly emphasized. Some pro-
posals to this effect were:

1. International exchange of information on pertinent peaceful, scientific,
technical and other activities.

2. Compulsory reporting on chemical and biological agents, applying to
both qualitative and quantitative factors, an international organ having the duty
of receiving, storing, analysing and distributing the information contained
in the reports. (Tentative lists of agents subject to prohibition and report-
ing were prepared by Sweden and Japan.)

3. Appropriately regulated access to institutions which prior to the ban were
engaged in research, development, production and testing of CB weapons, as
well as to institutions which by their nature could be engaged in such activ-
ities (lists of such facilities to be declared by governments).

4. Control from the air by satellites and other devices for remote detection.
5. Tracing in each state the flow of materials which may be used for the
production of the most dangerous agents, by checking the amount of their
output, import and export, or the amount of their consumption for different

purposes.

In the view of the non-aligned countries represented in the Disarmament
Committee, verification should be based on a combination of appropriate
national and international measures, which would complement and supple-
ment each other, thereby providing an acceptable system which would ensure
effective implementation of the prohibition. [32]

A number of countries favour the convening of a group of experts to
study the problem of control in its entirety, especially over chemical weap-
ons. Italy submitted specific suggestions as to how such a group should
function. [15] The Soviet Union, however, thought that consideration of the
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CBW prohibition should not be channeled into a discussion of technical
details, since the problem was essentially political. [37]

Conclusion

While B weapons appear likely to be unreliable and of little effectiveness,
C weapons appear less so, and there is hesitation about getting rid
of them. This hesitation finds expression in insistence on standards of veri-
fication that may be impossible of fulfillment politically, if not technically. It
follows that the prospects for an early conclusion of a convention prohibiting
the production and stockpiling of both chemical and biological weapons are
not good. There may even be a risk that pursuit of the technicalities of
verification will become a convenient way of avoiding the political decision
concerning the ban. The United States formally declared that to insist on a
single agreement would be to resign oneself to no concrete advance for a
considerable period of time.

An alternative would be the signing of a treaty banning only biological
weapons with the understanding or a pledge that talks on extending the ban
to chemical weapons would continue, If the Soviet Union agrees to this
course, the existing UK draft convention may provide a basis for agreement,
since apart from its partial approach it does not seem to contain many
provisions objectionable to the Socialist states.

However, the value of such a measure would not be much greater than
that of uniform unilateral renunciations if they were now forthcoming from
all the major powers.

Still another possibility is a treaty which would ban biological weapons
and, at the same time, provide for a cut-off of production and non-transfer
between countries of at least the most lethal chemical agents, suitable
only for use in war. The danger of chemical warfare would not, of course,
be eliminated through such a measure, considering the quantities of chemi-
cal weapons already accumulated, but a halt would be called to prolifera-
tion of those weapons, both vertical and horizontal, and experience gained
in the implementation of the treaty might facilitate further progress towards
complete elimination of CB weapons.

Part 2. Other disarmament measures

Chemical and biological warfare and the sea-bed treaty were the two main
items on the disarmament agenda in 1969. This chapter reports very briefly
on four other items: the state of play with the non-proliferation treaty, the
cessation of nuclear tests, military aspects of radiological and laser technol-
ogy, and the disarmament decade.
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Non-Proliferation Treaty!?

On 5 March 1970, when the United States and the Soviet Union deposited
their instruments of ratification (the United Kingdom had ratified earlier),
the Treaty on the Non-Proliferation of Nuclear Weapons entered into force.

However, the full success of the NPT is not yet assured. Some states with
advanced nuclear technology, such as Israel, South Africa, India, Pakistan,
Brazil and Argentina, have not signed the treaty. Other highly industrialized
states, such as the Federal Republic of Germany, Italy, Switzerland, Japan
and Australia, have signed it, but not ratified. Their declared reason for not
ratifying the treaty is that the modalities of verification of the fulfillment
of the obligations have yet to be worked out with the International Atomic
Energy Agency. The main problem involved is how detailed the control
should be.

There is a time-table established in the NPT for the conclusion of verifica-
tion agreements with the IAEA. Negotiation of such agreements shall com-
mence within 180 days from the original entry into force of the treaty. For
states depositing their instruments of ratification or accession after the 180-
day period, negotiation of such agreements shall commence not later than
the date of the deposit. The agreements shall enter into force not later than
eighteen months after the date of initiation of negotiations. Thus, at the
latest two years after the coming into force of the treaty, i.e., on 5 March
1972, the first agreements must be ready for application.

As of mid-June 1970, only four states had indicated their readiness to
enter into negotiations with IAEA: Bulgaria, Czechoslovakia, Hungary and
Poland. In July 1970, an IAEA committee drew up a model agreement
on safeguards.

Two of the present nuclear-weapon powers have not adhered to the
treaty—France and China. France has declared, however, that it would not
act against the aims of the NPT. China, which is opposed to the treaty, has
not made a similar pledge, but it does not seem likely that it would prolifer-
ate nuclear weapons.

According to article V of the NPT, potential benefits from peaceful
applications of nuclear explosions should be made available to non-nuclear-
weapon states. Technical aspects of the problem have been dealt with within
the framework of the TAEA, as well as bilaterally in talks between the
Soviet Union and the United States.

Sweden and Mexico felt that work should be soon initiated on the over-
all agreement or agreements concerning peaceful explosions. Sweden sug-

1 This was extensively discussed in the SIPRI Yearbook 1968/69, pages 159-171.
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gested that the following considerations be taken into account: the dis-
armament interests must be protected, so as not to prejudice the need for
a comprehensive ban on nuclear-weapon tests; the benefits of peaceful ex-
plosions should be made available to non-nuclear-weapon states on a non-
discriminatory basis; the decision-taking as to the propriety and priority of
a particular project involving a nuclear explosion for a peaceful purpose
should be international, not bilateral or unilateral, responsibility; the
interests of less-developed countries must be protected through a system of
obligatory licensing of each project; any obstacles to efficient application
of peaceful nuclear explosions, such as cratering projects as well as some
other underground explosions, which might lead to violations of the pre-
scription in the partial test-ban treaty against over-border leakages of radio-
activity, may have to be removed by amendments; provision should be
made so that when a comprehensive test ban has been achieved national
projects also within the nuclear-weapon states will be added to those which
have to be licensed by international decisions.

In the opinion of Sweden, the IAEA must be equipped to observe and
control the execution of a project in order to make sure that it is conducted
in accordance with existing international rules; the Agency should also be
able to help finance such projects as are envisaged to take place in less-
developed countries. The political task of finally deciding if a certain project
is sound and therefore eligible for international licensing must be allotted
to a separate international body outside the formal framework of the IAEA
but inside the framework of the United Nations.

Cessation of nuclear tests

Following up the discussions initiated during the spring 1969 ENDC ses-
sion, several more working papers and proposals concerning an underground
nuclear weapon test ban were submitted to the summer 1969 CCD?*! session.

The CCD considered the suggestion'? to establish through international
co-operation a voluntary exchange of seismological data in order to create
a better scientific basis for evaluation of seismological events. Sweden sub-
mitted a working paper describing the Hagfors Seismological Observatory
in Sweden, as a contribution towards a better understanding of the control
problems connected with a treaty banning underground nuclear weapon
tests. The United Kingdom submitted a working paper [18] on research into
techniques for distinguishing between earthquakes and underground explo-

it Renamed CCD at the summer 1969 session.
* The original suggestion was made by Canada at the spring 1969 ENDC session.
See the SIPRI Yearbook 1968/69, page 178.
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sions. It stated the United Kingdom’s conclusion that seismological verifica-
tion of a test ban over large areas is limited to yields of about 10 kt and
over, and even this capability assumes that modern equipment replaces that
of the standard stations; to lower the identification threshold it may be
necessary to consider new systems.

The question of an exchange of seismological data was discussed at an in-
formal meeting on a comprehensive test ban, held on 13 August 1969 at the
request of the Canadian delegation. The Canadian delegate said that his
country’s working paper [19] proceeded on the assumption that the prob-
lems of verifying a comprehensive test ban would decrease provided an ex-
change of original seismological data could be assured. The US delegate
expressed support for the Canadian proposal. [20]

On 17 November 1969, there was submitted to the United Nations Gen-
eral Assembly a draft resolution [21] concerning seismic exchanges. The
Soviet Union said that it was ready to engage in an exchange of seismological
data, but not data on seismic stations. The Soviet delegate also stated that
his government considers that participation in an international exchange
of seismological data should not impose upon participating countries any
obligation to submit to international inspection on their territory and that
evaluation of the information resulting from the exchange should not be
carried out by an international body but by each state for itself. [22]

On 16 December 1969, the General Assembly adopted a resolution ask-
ing the Secretary-General to transmit to governments a request for certain
information about seismic stations—in particular a list of all seismic stations
from which the government concerned would be prepared to supply records
on the basis of guaranteed availability and to provide data about each sta-
tion, in particular the co-ordinates and the instrumentation. Pursuant to
the resolution, the Secretary-General circulated a note soliciting responses
to a questionnaire which specified the necessary details that governments
were invited to submit.

By July 1970, fifty-four returns were available: thirty-three countries
reporting information for seismograph stations on their territory, fifteen
countries reporting no operational seismograph stations on their territory,
and six countries indicating that in their view the purposes of the resolution
were unnecessary, or preferring to maintain a voluntary form of seismologi-
cal data exchange and including no data on seismograph stations in their
returns. [38]

Canada submitted a preliminary assessment of world-wide seismological
capabilities in detecting and identifying underground nuclear explosions,
based on the information submitted in response to the UN questionnaire.
It described the verification capabilities, in terms of seismological body
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wave magnitudes, of those parts of the present seismographic resources
which are explicitly available for a global data exchange. [39]

The UK in a working paper on verification tried to determine, in terms
of explosion yields and body wave magnitudes, the verification capabilities
of a hypothetical global system of twenty-six array stations. [40]

Sweden compared the identification capabilities of the two systems in
terms of the yield of underground nuclear explosions in hard rock, by
interpreting the body wave magnitude limits given in the two above-men-
tioned papers. [41]

The United States presented a report on Project Rulison, an experiment
carried out on 10 September 1969 under the US Atomic Energy Commis-
sion’s Plowshare programme to develop peaceful uses of nuclear energy.
The purpose of this report was to present a résumé of seismic data,
including travel times and the amplitudes of the principal phases and
the associated body—and surface—wave magnitudes. [42] The United
States also said that the Norwegian Seismic Array (NORSAR) in southern
Norway, constructed with US assistance, was approaching full operational
status; also the Alaskan Long Period Seismic Array (ALPA) north of Fair-
banks, was nearing completion. By the end of 1970, data from ALPA
and NORSAR would be transmitted in real time, i.e., as the event was
happening, to the Seismic Array Analysis Center in Washington for record-
ing and processing, as was already the case with data for the Large Aperture
Seismic Array (LASA) in Montana. The data would be stored on magnetic
tapes and made available to all at nominal cost.

It was generally recognized that though the resources for test-ban
monitoring had much improved during the last year and new improvements
were in sight, further progress towards a comprehensive test-ban treaty
depended to a considerable extent on the kind of agreement which might
emerge from the Strategic Arms Limitation Talks between the Soviet Union
and the United States.

The United Kingdom recalled its proposal for a quota of nuclear tests
on a descending scale, and said that it would be of value in a situation
in which agreement on a comprehensive ban had been reached in principle
but the super powers were not yet ready to accept the immediate suspen-
sion of all tests.

Military aspects of radiological and
Iaser technology

Upon the initiative of Malta, the twenty-fourth UN General Assembly in-
vited the CCD to consider effective methods of control against the use of
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radiological methods of warfare independently of nuclear explosions, and
recommended that, in the context of nuclear-arms-control negotiations, the
need for effective methods of control of nuclear weapons that maximize
radioactive effects be examined. [23] The General Assembly also recom-
mended consideration of the implications of the possible military applica-
tions of laser technology. [24]

On 14 July 1970, the Netherlands, in special working papers submitted
to the CCD, expressed the following views with regard to radiological war-
fare and laser technology.

Judging by the available information, possibilities for radiological warfare
existed theoretically, but did not seem to be of much or even of any prac-
tical significance. Therefore, there was no practical usefulness in discussing
arms-control measures related to radiological warfare. [25]

Laser technology could be used for communications systems and optical
computers, both of which could have military uses. They could also be used
instead of radar for measuring distances, for surveillance and reconnais-
sance purposes, as well as for navigation systems and detection of submar-
ines. Laser beams could be used to designate targets to be attacked by
bombs, missiles or artillery. Future applications were conceivable for de-
fence against missiles, including ballistic missiles, low-flying planes, tanks
and for night-fighting. They might also be used as mass-destruction weapons
in outer space and to replace fissionable material to set off thermonuclear
weapons. The conclusion was that while the conceivable military applica-
tions of laser technology for weapons purposes did not seem to substantiate
the need for arms-control consideration at this time, it seemed appropriate
to follow attentively further developments in this field with a view to possible
future arms-control discussion. [26]

A good number of CCD members seemed to share the above opinion,

Disarmament decade

On 16 December 1969, as a result of the initiatives of the Romanian delega-
tion to the CCD and of the UN Secretary-General, the UN General Assembly
declared the decade of the 1970s as a Disarmament Decade and requested
the CCD to work out a comprehensive programme dealing with all aspects
of the problem of the cessation of the arms race and general and complete
disarmament under effective international control. [27] The resolution was
adopted with no dissenting vote, with thirteen abstentions including those
of France and the Soviet Union. The latter objected to establishing a time-
table for disarmament measures and expressed apprehension lest a proclama-
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tion of the decade foster an illusion that such complex problems could be
programmed.

. The question of a comprehensive disarmament programme received con-
siderable attention at the summer 1970 session of the CCD.

The United States believed that at present negotiable measures in the
CCD were: an agreement banning B weapons, the prohibition of weapons
of mass destruction on the sea-bed, a comprehensive test-ban treaty, and
the cessation of production of fissionable material for weapons purposes.

The United States recalled the principles it had put forward in 1966 for
regional conventional arms limitation agreements: the arrangement should
contain an undertaking by the affected countries not to acquire from any
source, whether indigenous production or importation, those types of
military equipment which they agree to regulate; the initiative should come
from within the region concerned; the arrangement should include all states
in the region whose participation is deemed important by the other parti-
cipants; potential suppliers should undertake to respect the regional arrange-
ment by not supplying the prescribed types of equipment to the affected
countries; the arrangement should contribute to the security of the states
concerned and to the maintenance of a stable military balance; adequate
provision should be made for satisfying all interested parties that the ar-
rangement is being respected.

The following guidelines were proposed in this connection: One or more
countries in a region might unilaterally undertake not to acquire certain
types of expensive, technologically advanced combat equipment; the cumula-
tive effect of unilateral decisions by a number of countries might lead to
the de facto exclusion from the region of major items of military equipment
and the resulting stabilization of the arms situation in the region could
then serve as the basis for formal agreement along the above-enumerated
principles. States outside the region, capable of supplying the equipment
in question might similarly undertake, after consultation with the countries
having taken the initiative, not to turn over the specified types of equip-
ment to the countries involved; this would create an additional guarantee
against the acquisition of the specified types of equipment by countries in
the region, which could be incorporated in an appropriate agreement. Coun-
tries might unilaterally undertake to make available to others in the region
information regarding national policies as to production, purchase or supply
of arms; the information could be disseminated through existing regional
organizations. [43]

Canada accorded priority to a sea-bed treaty, the elimination of CB weap-
ons and the question of international seismic data exchange in the context
of a test-ban treaty. It also thought that the time was ripe for consideration
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of a freeze of military budgets as an initial measure leading to a balanced
reduction of armaments and armed forces.

The Netherlands suggested that the programme to be elaborated should
comprise: measures to increase confidence, measures to prevent armament,
measures to limit armament, measures of disarmament, general and com-
plete disarmament. It stressed that a balance between nuclear and conven-
tional measures should be taken into account and attention should be given
to the increasing arsenals and the trade in conventional armaments. Re-
gional, bilateral and multilateral actions would provide wide options in the
context of the disarmament decade.

Sweden proposed that the Disarmament Conference gradually extend its
consideration of weapons of mass destruction to all such means of warfare
which through large-scale use may cause unnecessary sufferings for civilian
populations. It also thought that the time had come for arms-limitation
measures, particularly “freezes”. In the nuclear field this meant, apart from
a comprehensive test-ban treaty and a cut-off of fissionable material produc-
tion, a moratorium on testing and deployment of sophisticated delivery
systems. The partial sea-bed draft treaty should lead to the demilitarization
of the sea-bed; the 1925 Geneva Protocol should be strengthened by pro-
hibiting production, testing and stockpiling of CB weapons; and the Treaty
of Tlatelolco should be followed by the establishment of nuclear-free zones
in other regions. A constant balance sheet should be kept which would
compare changes in armaments on the one hand and disarmament on the
other. Pari passu with disarmament, a strengthening must take place of
the United Nations machinery for establishing friendly relations, for settling
disputes, for keeping watch on conflicts, for equipping task forces to observe
and supervise standstill and other similar agreements, and for peace-keeping
activities in general. [16]

Yugoslavia singled out the following confidence-building measures to be
contained in the programme: a convention banning the use of nuclear weap-
ons; stopping the escalation of military presence on foreign territories and
gradual military disengagement on a regional basis; refraining from mani-
festation of force, such as the holding of maneuvers near other countries;
reduction of military budgets. In the list of measures for preventing and
restricting armaments, which had also been proposed by others, Yugoslavia
included a treaty banning the production of nuclear weapons.

Japan suggested, among other things, the freezing of the military balance
in specific areas or regions of conflict and controlling the export of con-
ventional arms to those areas or regions.

Ttaly proposed to initiate studies relating to the question of the reduction
of armed forces and conventional armaments, and in particular to examine
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the following points in depth: relationship between nuclear disarmament and
the beginning of reductions in conventional means of warfare; determina-
tion of the geographical areas within which the first reductions in con-
ventional means of warfare would take place; elaboration of technical
criteria necessary for the implementation of reductions; relationship between
armament reductions and controls. It asked for a commitment to open
negotiations on a first round of reductions of armed forces and armaments.

Romania suggested prohibition of military maneuvers on the territories
of other states; liquidation of foreign military bases; withdrawal of foreign
troops and suppression of military blocs. It recalled its proposal for the
establishment of a nuclear-free zone in the Balkans.

Poland said that the planned conference on European security may
establish a permanent body to negotiate measures of regional disarmament.
After the entry into force of the Non-Proliferation Treaty on the territory
of European non-nuclear states, Poland would propose measures of regional
nuclear disarmament in Europe.

Brazil, supported by some non-aligned countries, insisted that a link be
established between savings resulting from disarmament measures and pro-
motion of economic expansion of developing countries.

The Soviet Union reiterated its plea for general and complete disarma-
ment, but also stressed the importance of partial disarmament measures.

It was generally recognized that one of the prerequisites for progress
towards significant measures of disarmament, especially in the nuclear field,
was the participation of all militarily important states, in the first place the
People’s Republic of China and France.

The UN Secretary-General saw the need for greater publicity concerning
both armaments and disarmament and said that the United Nations could
assemble and provide information along the lines of the Armaments Year-
book published by the League of Nations, which contained information on
the level of armaments and armed forces, on military expenditures and on
trade in arms. He also proposed that a comprehensive study be undertaken
of the economic and social consequences of the armaments race and of
massive military budgets. [28]

On 27 August 1970, Mexico, Sweden and Yugoslavia submitted to the
CCD a draft comprehensive programme of disarmament. The document
contained principles and proposals as to elements and phases of the pro-
gramme and procedures for its implementation, and stated that the aim of
this comprehensive programme was to achieve tangible progress in order
that the goal of general and complete disarmament under effective interna-
tional control may become a reality in a world in which international peace
and security prevailed, and economic and social progress were attained. [44]
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Part II. Special Article



The Treaty for the Prohibition of Nuclear Weapons in
Latin America (Treaty of Tlatelolco)

This section was written by Dr Alfonso Garcia Robles, Mexican Under-
Secretary of State for Foreign Affairs. Dr Robles was Chairman of the
Preparatory Commission for the Denuclearization of Latin America.

On 14 February 1967 an international instrument establishing the first
nuclear-weapon-free zone covering territories densely inhabited by man was
opened for signature. This instrument is the Treaty for the Prohibition of
Nuclear Weapons in Latin America, known also as the “Treaty of Tlatelol-
co”, the Aztec name of the historic quarter in Mexico City where the
treaty had been approved two days earlier. The treaty was the result of
some four years of pioneer work by the Latin American states. Its import-
ance can be appraised easily: it defines a zone entirely free of nuclear
weapons which, once the treaty has entered into force for all the countries
in the area, will cover more than 20 million square kilometers and, at the
present level of population density, will be inhabited by some 260 million
human beings. Today this zone already covers a territory of nearly 6 mil-
lion square kilometers with an approximate population of 100 million in-
habitants.

This section gives a summary of the background and main aspects of the
treaty and its two additional protocols.

Brief negotiating history

On 29 April 1963, five Latin American presidents drafted a joint declara-
tion' in which, in the name of their peoples and governments, they an-
nounced that the latter were “prepared to sign a multilateral Latin American
agreement whereby they would undertake not to manufacture, receive, store
or test nuclear weapons or nuclear launching devices”.

Seven months later, on 27 November 1963, the United Nations General
Assembly approved resolution 1911 (XVIII), entitled “Denuclearization of
Latin America”, invoking in forthright terms the support and encourage-
ment of the world community for the initiative embodied in the declaration,

* UN document A/5415/Rev.1.
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noting that initiative “with satisfaction” and expressing the hope that the
states of Latin America would initiate studies “concerning the measures
that should be agreed upon with a view to achieving the aims of said
declaration”. The Assembly furthermore requested the UN Secretary-Gen-
eral to extend “to the States of Latin America, at their request, such tech-
nical facilities as they may require in order to achieve the aims set forth”
in the declaration.

After the closure of the eighteenth session of the General Assembly, the
Mexican Ministry of Foreign Affairs initiated active consultations with the
foreign ministries of the other Latin American republics on the measures
likely to be most effective for carrying out the recommendations of resolu-
tion 1911 (XVIII).

The outcome of these consultations was the Preliminary Meeting on the
Denuclearization of Latin America (REUPRAL). At this meeting, which
took place in Mexico from 23 to 27 November 1964, two basic resolutions
were adopted: the first defined the term “denuclearization”, specifying that
it should mean solely “the absence of nuclear weapons” and not the pro-
hibition of the peaceful use of the atom which, on the contrary, should be
encouraged, especially for the benefit of the developing countries; the second
established the Preparatory Commission for the Denuclearization of Latin
America (COPREDAL) and instructed the commission to prepare a draft
treaty on the subject.2

Four months later, the preparatory commission held its first session. It
was attended by observers from the Netherlands and Yugoslavia, the first
time observers from another continent were present. During this session, the
commission adopted its rules of procedure, based on those of the UN Gen-
eral Assembly, and set up a co-ordinating committee and three working
groups, designated by the first three letters of the alphabet, each with clearly
defined and urgent tasks to carry out.?

The three working groups laboured hard in the interval between the
first and second sessions, and when the latter was opened on 23 August
1965, the commission had before it their respective reports. One of these,
that of working group B, included a preliminary draft of articles on verifica-
tion, inspection and control, prepared with the aid of a very full digest of all
the available material on the subject supplied by the Secretary-General of the
United Nations, and with the technical advice of the Chief of the UN Dis-
armament Affairs Division.

At its second session, the commission considered this preliminary draft
and transmitted it to the governments. It also approved a general declaration

? UN document A/5824.
3 UN document A/5912.
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of principles (later to become, with slight modifications, the preamble to the
treaty) and established a negotiating committee whose main task was to ob-
tain from the nuclear powers a commitment to respect the legal statute of
the military denuclearization of Latin America, as it would be embodied in
said international treaty.*

The interval between the second and third sessions of the preparatory
commission was the longest between any two meetings of the commission.
But the seven and one-half months that passed before the commission sat
again were far from wasted. For a considerable part of that time either the
negotiating committee or the co-ordinating committee was hard at work. The
former submitted to the commission a full report on the results of the
negotiations it had held with the representatives of the nuclear states
while the twentieth session of the UN General Assembly was in progress.
The efforts of the latter produced a succinct working document in the
form of a preliminary draft treaty which gave the commission its first text
presenting a general picture of the problems which it would face in pre-
paring the denuclearization treaty.

This working document was elaborated on the basis of three documents:
the preliminary draft of the articles on verification, inspection and control,
prepared the year before by working group B; a preliminary draft treaty
submitted by the Government of Mexico; and some observations com-
munijcated by the Government of Chile. Together with a draft treaty sub-
mitted jointly by the delegations of Brazil and Colombia shortly after the
session began, the working document served as background material for the
unanimous adoption of the “Proposals for the Preparation of the Treaty on
the Denuclearization of Latin America”. It was rightly said at the time
that these “proposals” would have, as an immediate antecedent to the treaty,
a title even more outstanding than that of the Dumbarton Oaks Proposals
in relation to the San Francisco Charter.®

The number of observers attending the fourth session was greater than the
twenty-one members of the Commission. (The session was attended by ob-
servers from Austria, Belgium, Canada, Republic of China, Denmark, Fin-
land, France, Federal Republic of Germany, Ghana, India, Israel, Italy,
Japan, Norway, the Netherlands, Poland, Romania, Sweden, Yugoslavia, the
United Arab Republic, United Kingdom and United States.) The session was
divided into two parts. The first considered only the motion submitted by
various delegations for the postponement of the discussions. At the only
meeting of this part, which took place on 30 August 1966, the commission
received the second report of the negotiating committee, giving an account of

* UN document A/5985.
® UN document A/6328.
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the result of the informal inquiries that the committee had been requested
to make with a view to entering into contact with the Government of the
People’s Republic of China, The second part of the session, from 31 January
to 14 February 1967, culminated in the adoption and opening for signature
of the Treaty for the Prohibition of Nuclear Weapons in Latin America.

As soon as the treaty entered into force for eleven States, the depositary
government (Mexico) convened, in accordance with paragraph 3 of article
28, a preliminary meeting of those states in order for the Agency for the
Prohibition of Nuclear Weapons in Latin America (known by its Spanish
acronym OPANAL) to be set up and commence its work. A preliminary
meeting (REOPANAL)® took place in late June 1969 and carried out suc-
cessfully all the preparatory work necessary for the first session of the Gen-
eral Conference of OPANAL. The latter was inaugurated on 2 September
1969 in the presence of the Secretary-General of the United Nations and the
Director General of the International Atomic Energy Agency (IAEA). After
seven working days, the General Conference gave its approval to a series of
basic juridical and administrative documents which provide the foundations
for the new Latin American Agency.”

Structure of the treaty

The Treaty of Tlatelolco consists of thirty-one articles, one transitional ar-
ticle and two additional protocols.® A study of the treaty’s provisions, par-
ticularly if made in light of the proceedings of the preparatory commission,
permits a full appreciation of the vast and complicated task the commission
had to perform in preparing the treaty and the numerous difficult problems
it was able to solve.

The purposes of the treaty and the principles upon which it is based are
set forth in brief form in the preamble. Article 1 defines the obligations of
the parties to the treaty. The following four articles (2—5) provide defini-
tions of several terms used in the treaty, such as “contracting parties”,
“territory”, “zone of application” and “nuclear weapons”. Articles 7
through 11 establish the organizational and procedural structure of the Latin
American Agency created by the treaty and specify the functions and powers
of its principal organs: General Conference, Council, and Secretariat. The
following five articles (12—16) and paragraphs 2 and 3 of article 18 are
devoted to the functioning of the control system. Article 17 deals in general

¢ UN document A/7639.
7 UN document A/7681.
& The text is given in full in Annex 1, p. 237.
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with the peaceful uses of nuclear energy and paragraphs 1 and 4 of article
18 with nuclear explosions for peaceful purposes. Finally, in addition to the
usual final clauses on matters such as privileges and immunities, signature,
ratification and deposit, reservations (which are not admitted), entry into
force (for which an elaborate procedure, to be examined later, is estab-
lished), amendments, etc., article 20 spells out the measures to be taken in
the event of violation of the treaty. They consist mainly of a report thereon
to be made simultaneously by the General Conference to the United Nations
Security Council and General Assembly through the UN Secretary-General
and to the Council of the Organization of American States, as well as “for
such purposes as are relevant in accordance with its statute” to the TAEA.

Some basic provisions of the treaty

Purposes and principles

The preamble defines eloquently the treaty’s purposes and guiding principles.
In it the signatory states, “faithfully interpreting” the desires of their peo-
ples, express the firm conviction:

That the military denuclearization of Latin America—being understood to mean
the undertaking entered into internationally in this Treaty to keep their territories
forever free from nuclear weapons—will constitute a measure which will spare
their peoples from the squandering of their limited resources on nuclear arma-
ments and will protect them against possible nuclear attacks on their territories,
and will also constitute a significant contribution towards preventing the prolifera-
tion of nuclear weapons and a powerful factor for general and complete disarma-
ment.

Obligations of the parties

As regards the obligations of the parties to the treaty, the Latin American
states have drawn up a definition which is undoubtedly one of the most
comprehensive ever produced on a world or regional level. It certainly seems
to have left no loopholes.

Under article 1 of the treaty, the contracting parties undertake to “use
exclusively for peaceful purposes the nuclear material and facilities which are
under their jurisdiction and to prohibit and prevent in their respective terri-
tories” both “the testing, use, manufacture, production or acquisition by any
means whatsoever of any nuclear weapons” and “the receipt, storage, in-
stallation, deployment and any form of possession of any nuclear weapons”,
by the parties themselves, directly or indirectly, on behalf of anyone else,
by anyone on their behalf or in any other way.

The parties also undertake “to refrain from engaging in, encouraging or
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authorizing, directly or indirectly, or in any way participating in the testing,
use, manufacture, production, possession or control of any nuclear weapon”.

Organization

In order to ensure compliance with the above obligations, the treaty’s
articles 7 through 11 call for establishment of an international and indepen-
dent organization to be known as the Agency for the Prohibition of Nuclear
Weapons in Latin America. Its headquarters are in Mexico City. The
Agency’s supreme organ is its General Conference which will hold regular
sessions every two years and which may also hold special sessions whenever
the treaty so provides or when, in the opinion of the Council, circumstances
require it. The Council is composed of five members of the Agency elected
by the General Conference. There is also a secretariat headed by a general
secretary who, like the rest of its staff, should be an international civil
servant.

Verification and control

The provisions on verification and control are contained in articles 12 to 16
and article 18, paragraphs 2 and 3. As the UN Secretary-General empha-
sized in his message to the preparatory commission when the treaty was
approved, on 12 February 1967, this marks the first time that an interna-
tional treaty dealing with disarmament measures includes an effective con-
trol system with permanent organs of supervision. The system calls for the
full application of the IAEA safeguards; but its scope is much greater. On
the one hand, it is to be used not only to verify “that devices, services and
facilities intended for peaceful uses of nuclear energy are not used in the
testing or manufacture of nuclear weapons”, but also to prevent any of the
activities prohibited in article 1 of the treaty from being carried out in the
territory of the contracting parties with nuclear materials or weapons intro-
duced from abroad, and to make sure that any explosions for peaceful
purposes that might be carried out are compatible with Article 18 of the
treaty. On the other hand, the treaty assigns important functions of control
to the three main organs of the Agency for the Prohibition of Nuclear
Weapons in Latin America. Moreover, it also provides for the submission by
the parties of periodic and special reports, for special inspections under
certain circumstances, and for the transmission of the reports on those in-
spections to the UN Security Council and General Assembly.

The thoroughness of the above procedures led UN Secretary-General
U Thant to state, when addressing the opening meeting of the General Con-
ference of OPANAL on 2 September 1969: “There is embodied in your
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Treaty a number of aspects of the system known as ‘verification-by-chal-
lenge’, which is one of the more hopeful new concepts introduced into the
complicated question of verification and control.”

Definition of “nuclear weapon”

The definition of the term “nuclear weapon”, which the preparatory com-
mission finally approved after considering and rejecting several drafts,
was included in article 5 of the Treaty of Tlatelolco. It has the merit of
being objective, precise and in accordance with the most recent techno-
logical advances. For the purposes of the treaty, “a nuclear weapon is any
device which is capable of releasing nuclear enmergy in an uncontrolled
manner and which has a group of characteristics that are appropriate for
use for warlike purposes”. In addition, the treaty provides that “an instru-
ment that may be used for the transport or propulsion of the device is not
included in this definition if it is separable from the device and not an
indivisible part thereof”.

Entry into force

The question of the entry into force of the treaty was probably that which
gave rise to the most prolonged discussion in the preparatory commission
and for whose solution the greatest obstacles had to be overcome. When the
matter was taken up for the first time in the commission in April 1966,
two distinct trends emerged. One was that the treaty should enter into force,
in accordance with the generally applicable rule in such cases, between
those states which had ratified it, on the date on which the respective in-
struments of ratification were deposited. With respect to the Latin American
Agency that the treaty set up, its entry into operation should be provided
for as soon as eleven instruments. of ratification had been deposited, since
that number would constitute a majority of the twenty-one members of the
preparatory commission. The states supporting the second position, on the
contrary, held that the treaty, even though it had been signed and ratified
by all the states members of the preparatory commission, should enter into
force only when four prerequisites had been fulfilled. Essentially these are
the prerequisites appearing in paragraph 1 of article 28 of the treaty, which
may be summed up as follows: signature and ratification of the treaty and
of additional protocols I and II by all the states to which the three instru-
ments in question are open for signature, and the conclusion of agreements
with the JAEA on the application of its system of safeguards by all the
signatory states to the treaty and to additional protocol I.

Since it was impossible to find a solution to the problem raised by these
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two divergent positions at the third session, the preparatory commission in-
corporated into the proposals which it approved on 3 May 1966 two parallel
texts, setting forth, respectively, the provisions that should appear in the
treaty if the first thesis were accepted and those that should appear if the
second thesis were preferred.

To settle the problem, the co-ordinating committee in its report of 28
December 1966 suggested the adoption of a conciliatory formula that might
receive the support of all states members of the commission without detract-
ing in any way from the substance of the respective positions set forth in
the two alternative texits included in the proposals.

This was the formula which, with certain modifications, was finally
adopted and incorporated in article 28 of the treaty. According to it, the
treaty would enter into force for all signatory states only when the four
requirements set forth in paragraph 1 of the article had been met. Nonethe-
less, paragraph 2 states:

All signatory States shall have the imprescriptible right to waive, wholly or in
part, the requirements laid down in the preceding paragraph. They may do so by
means of a declaration which shall be annexed to their respective instrument of
ratification and which may be formulated at the time of deposit of the instru-
ment or subsequently. For those States which exercise this right, this Treaty shall
enter into force upon deposit of the declaration, or as soon as those requirements
have been met which have not been expressly waived.

Paragraph 3 of article 28 provides further that:

As soon as this Treaty has entered into force in accordance with the provisions
of paragraph 2 for eleven States, the Depositary Government shall convene a
preliminary meeting of those States in order that the Agency may be set up and
commence its work.

An eclectic system has thus been adopted which, while respecting the
views of all signatory states, makes it impossible for any state to attempt
to veto the entry into force of the treaty vis-a-vis those states which wish
to submit voluntarily to the status of denuclearization as defined and enun-
ciated in the treaty.

In view of the novel system just described, special provisions were also
approved for the eventual denunciation of the treaty by the states which have
become contracting parties to it by virtue of having waived the requirements
set forth in paragraph 1 of article 28. For these states, the denunciation,
in conformity with the transitional article of the treaty, will take effect “on
the date of delivery of the respective notification”, and not three months
later as contemplated in article 30(2).
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Use of nuclear energy (including explosions for
peaceful purposes)

From the beginning of their joint discussions at the Preliminary Meeting
on the Denuclearization of Latin America in November 1964, one of the
fundamental concerns of the participating states—as is shown by the fact
that the first resolution adopted at that meeting applied to this question—
was to spell out that, for the purposes they had in mind, “denucleari-
zation” should be understood to mean the absence of nuclear weapons but
not, of course, the rejection of the peaceful uses of the atom. On the con-
trary, in that very same resolution they emphasized the appropriateness of
encouraging international co-operation in the peaceful uses of nuclear en-
ergy, particularly for the benefit of the developing countries.

Subsequently, the second and third sessions of the preparatory commission
adopted similar texts which, with slight modifications, were to become one
of the paragraphs in the preamble to the treaty, drafted in the following
terms:

... The foregoing reasons, together with the traditional peace-loving outlook of
Latin America, give rise to an inescapable necessity that nuclear energy should be
used in that region exclusively for peaceful purposes, and that the Latin Ameri-
can countries should use their right to the greatest and most equitable possible
access to this new source of energy in order to expedite the economic and
social development of their peoples.

The treaty itself establishes the right, with no limitations other than those
that may flow from the obligations assumed under the treaty, to use nuclear
energy for peaceful purposes, and specifically provides, in article 17, that:

Nothing in the provisions of this Treaty shall prejudice the rights of the Con-
tracting Parties, in conformity with this Treaty, to use nuclear energy for peace-
ful purposes, in particular for their economic development and social progress.

It was precisely for the purpose of avoiding any misunderstanding con-
cerning the scope of the treaty and to indicate clearly that what was in-
tended was not civil denuclearization but only military denuclearization,
that the preparatory commission decided, at its last session, to change the
original name of the treaty from “Treaty for the Denuclearization of Latin
America” to “Treaty for the Prohibition of Nuclear Weapons in Latin Amer-
ica”,

The desire to encourage and promote to the utmost the peaceful utiliza-
tion of nuclear energy could not, however, have led the co-authors of the
treaty to forget the primary object of the treaty which is set forth in clear,
precise and unambiguous terms in article 1 of the instrument, by which the
contracting parties undertake, inter alia:
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.. to refrain from engaging in, encouraging or authorizing, directly or in-
directly, or in any way participating in the testing, use, manufacture, production,
possession or control of any nuclear weapon.

Thus, when drafting the provisions which would later be included in ar-
ticle 18 dealing with nuclear explosions for peaceful purposes—which, al-
though they still are at an experimental stage, could have future impor-
tance—special care was exercised to avoid any attempts to test or manu-
facture nuclear weapons under the pretext of carrying out such explosions
for peaceful purposes, attempts which would completely negate the funda-
mental purpose involved, the very raison d'étre of the treaty. The effort
was therefore made to set up a system that would permit the carrying out
of such explosions to the greatest degree compatible with the absolute,
categorical and unconditional prohibition of nuclear weapons.

To this end, the first paragraph of article 18 contains the provision that
the contracting parties may carry out explosions of nuclear devices for
peaceful purposes, but only if they can show that such explosions are feasible
without violation of “the provisions of this article and the other articles
of the treaty, particularly articles 1 and 5”. In the last analysis, this means
that the explosions in question may be carried out directly by the parties
to the treaty only if they do not require the use of a nuclear weapon as
defined in article 5 of the treaty.

Furthermore, article 18 goes on to state, in paragraphs 2 and 3, the obliga-
tions relating to advance information, observation, verification and control
applying to any eventual nuclear explosion for peaceful purposes.

Lastly, paragraph 4 of article 18 specifies that “the contracting parties
may accept the collaboration of third parties”—obviously meaning nuclear-
weapon states—for the purpose set forth in the first paragraph of the ar-
ticle, i.e., explosions for peaceful purposes, on the condition that they
comply with the measures detailed in paragraphs 2 and 3.

An objective analysis of the provisions of article 18, which must be read
in light of those of articles 1 and 5, would not seem to lend itself to con-
flicting interpretations. Nevertheless, as is frequently the case with legal
texts—such as articles 5 and 18 of the treaty—which are the result of an
effort intended to conciliate divergent opinions, different interpretations with
regard to the meaning and scope of those articles, especially the former,
have been officially put forward, as is explained below.

Meeting of the signatories

Another aspect of the treaty which includes an unusual formula relates to the
status of the signatory states.
The states signatories to the treaty, by the mere fact that they are signa-
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tories, acquire certain rights under articles 6 and 29 by virtue of which they
can request the convening of a meeting of all the states which are signatories
of the treaty “to consider in common questions which may affect the very
essence” of the instrument, including possible amendments to it. In the latter
case, namely, if it is a question of considering possible amendments to the
treaty, an immediate meeting of the signatories is mandatory, even though no
state may have requested it. The meeting of the signatories, however, would
be only consultative in nature, since the adoption of decisions would be left to
the General Conference in which only the contracting parties would partici-
pate, and by this term it is meant, under article 2, those states for whom the
treaty is in force.

The additional protocols

The treaty contains two additional protocols.? The text of their preambles is
identical: it recalls UN resolution 1911(XVIII) and states the conviction that
the treaty “represents an important step towards ensuring the non-prolifera-
tion of nuclear weapons”; points out that the latter “is not an end in itself
but, rather, a means of achieving general and complete disarmament at a
later stage”; and expresses the desire to contribute “towards ending the arma-
ments race”. A few observations follow on the operative parts of the pro-
tocols.

Additional protocol 1

Under article 1 of this protocol, those extra-continental or continental states
which, de jure or de facto, are internationally responsible for territories
lying within the limits of the geographical zone established by the treaty
would, upon becoming parties to the protocol, agree “to undertake to apply
the statute of denuclearization in respect of warlike purposes as defined in
articles 1, 3, 5 and 13 of the Treaty” to such territories.

One aspect which should be borne in mind in connection with this proto-
col is the following: it does not give those states the right to participate in
the General Conference or in the Council of the Latin American Agency.
But neither does it impose on them any of the obligations relating to the
system of control established in article 14 providing for semi-annual reports,
in article 15 providing for special reports, and in article 16 providing for
special inspections. In addition, the prohibition of reservations included in
the treaty’s article 27 is not included in the protocol. Thus in the protocol
the necessary balance has been preserved between rights and obligations:
although the rights are less extensive, the obligations are also fewer. This

® See the text in Annex 1, p. 252.

228



Treaty of Tlatelolco

protocol is open for signature to France, the Netherlands, the United King-
dom and the United States.

Additional protocol 11

This protocol is open for signature to states possessing nuclear weapons, that
is to say, France, the People’s Republic of China, the Soviet Union, the
United Kingdom and the United States. According to the stipulations con-
tained in its articles 1 through 3, the obligations assumed by the nuclear
powers which become parties to the protocol are the following:

that of respecting, “in all its express aims and provisions”, the “statute
of denuclearization of Latin America in respect of warlike purposes, as
defined, delimited and set forth” in the provisions of the Treaty of Tlatel-
olco;

that of not contributing “in any way to the performance of acts involving a
violation of the obligations of article 1 of the Treaty in the territories to
which the Treaty applies”, and

that of not using or threatening to use “nuclear weapons against the Con-
tracting Parties of the Treaty”.

The above undertakings, made binding on the nuclear powers by signature
and ratification of additional protocol II of the treaty, are in strict accord-
ance with both the letter and the spirit of the exhortations of the United
Nations General Assembly, repeated in many resolutions. Especially worth
recalling are the provisions of UN resolution 1911(XVIII), in which the
Assembly expressed its trust that the nuclear powers would “lend their full
co-operation” for the effective realization of the military denuclearization of
Latin America; of resolution 2153(XXI) in which it called upon “all nuclear-
weapon Powers to refrain from the use, or the threat of use, of nuclear
weapons against States which may conclude treaties”, such as the Treaty of
Tlatelolco in order to “ensure the total absence of nuclear weapons in their
respective territories”, and of resolution 2286 (XXII) by which the Assembly
invited the nuclear powers “to sign and ratify Additional Protocol IT of the
Treaty [of Tlatelolco] as soon as possible”.

Another resolution which also deserves to be quoted in connection with
this matter is resolution B adopted in September 1968, by the Conference
of Non-Nuclear-Weapon States. In this resolution, the conference, after re-
calling the three above-mentioned resolutions of the General Assembly, as
well as resolution 2028(XX) which “established the principle of an accept-
able balance of mutual responsibilities and obligations of the nuclear-weapon
and non-nuclear-weapon States”, stated its conviction that “for the maxi-
mum effectiveness of any treaty establishing a nuclear-weapon-free zone, the
co-operation of the nuclear-weapon States is necessary and that such co-
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operation should take the form of commitments likewise undertaken in a
formal international instrument which is legally binding, such as a Treaty,
convention or protocol”.

The operative part of the resolution ended by expressing the regret of the
conference because of “the fact that not all nuclear-weapon States have yet
signed Additional Protocol II of the Treaty of Tlatelolco” and by urging
“the nuclear-weapon Powers to comply fully with paragraph 4 of resolution
2286(XXII)”.

Subsequent to the above resolution, on 20 December 1968, the UN Gen-
eral Assembly adopted resolution 2456B(XXIII) in which it reiterated “the
recommendation contained in resolution B of the Conference of Non-Nu-
clear-Weapon States, concerning the establishment of nuclear-weapon-free
zones, and especially the urgent appeal for full compliance by the nuclear-
weapon Powers with paragraph 4 of General Assembly resolution 2286
(XXII) of 5 December 1967, in which the Assembly invited Powers posses-
sing nuclear weapons to sign and ratify as soon as possible Additional
Protocol II of the Treaty for the Prohibition of Nuclear Weapons in Latin
America”.

Finally, the General Conference of the Agency for the Prohibition of
Nuclear Weapons in Latin America (OPANAL), in its resolution 1(I),°
adopted on 5 September 1969, stated in a comprehensive manner all of the
most important reasons why it should be deplored that additional protocol
IT of the treaty had not yet been signed and ratified by all nuclear-weapon
states and why it is urgent that these states “comply fully with the appeals
made to them by the General Assembly of the United Nations and the
Conference of Non-Nuclear-Weapon States”. The resolution ended by call-
ing upon the states members of OPANAL to propose jointly the inclusion
in the agenda of the twenty-fifth session of the United Nations of the follow-
ing item: “Status of the implementation of resolution 2456B(XXIII) con-
cerning the signature and ratification of Additional Protocol II of the Treaty
for the Prohibition of Nuclear Weapons in Latin America (Treaty of Tlatel-
olco)”.

Conflicting interpretations

A few of the states which have signed either the treaty or the protocols have
made interpretative declarations regarding the meaning and scope of some of
the provisions of the instruments, either at the moment of signature or of
ratification. Nevertheless, in most of these relatively few cases the inter-
pretation given does not lend itself to any controversy. This is the case, for

¥ See the text in Annex 2, p. 254.
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instance, with the understanding which the British Government included in
its statement of 20 December 1967, when it signed additional protocols I
and II:

The reference in Article 3 of the Treaty to “its own legislation” relates only to
such legislation as is compatible with the rules of international law and as in-
volves an exercise of sovereignty consistent with those rules, and accordingly
that signature or ratification of either Additional Protocol by the Government of
the United Kingdom could not be regarded as implying recognition of any legisla-
tion which did not, in their view, comply with the relevant rules of international
law ...

It is obvious that no one would contest this statement which, in light of
the preparatory work of the treaty, corresponds to what its authors had in
mind all the time.

The same is true of the affirmation incorporated in the statement ac-
companying the signature of the United States Government to the effect
that:

The United States takes note of the Preparatory Commission’s interpretation of
the Treaty, as set forth in the Final Act, that, governed by the principles and
rules of international law, each of the Contracting Parties retains exclusive power
and legal competence, unaffected by the terms of the Treaty, to grant or deny
non-Contracting Parties transit and transport privileges.

In fact, this statement reflects faithfully the declaration included by the
preparatory commission in the final act of its fourth session which reads as
follows: 1

The Commission deemed it unnecessary to include the term “transport” in
article 1, concerning “Obligations”, for the following reasons:
1. If the carrier is one of the Contracting Parties, transport is covered by the
prohibitions expressly laid down in the remaining provisions of article 1 and there
is no need to mention it expressly, since the article prohibits “any form of
possession of any nuclear weapons, directly or indirectly, by the Parties them-
selves, by anyone on their behalf or in any other way”.
2. If the carrier is a State not a Party to the Treaty, transport is identical with
“transit” which, in the absence of any provision in the Treaty, must be under-
stood to be governed by the principles and rules of international law; according
to these principles and rules it is for the territorial State, in the free exercise of its
sovereignty, to grant or deny permission for such transit in each individual case,
upon application by the State interested in effecting the transit, unless some other
arrangement has been reached in a Treaty between such States.

Moreover, when the US Government pointed out in its statement that “As
regards the undertaking in Article 3 of Protocol II not to use or threaten

* COPREDAL/76, page 8. Also reproduced as UN document A/6663.
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to use nuclear weapons against the Contracting Parties, the United States
would have to consider that an armed attack by a Contracting Party, in.
which it was assisted by a nuclear-weapon State, would be incompatible with
the Contracting Party’s corresponding obligations under Article 1 of the
Treaty . ..”, it was no doubt stating a truism which no one would be inclined
to question.

There are, however, two points on which conflicting interpretations re-
garding the treaty have arisen. The first concerns the question of nuclear
explosions for peaceful purposes dealt with in article 18. In this connection
the positions adopted by the United Kingdom and the United States could be
summarized using the terms employed in the interpretative statement of the
UK, already mentioned, as follows:

Article 18 of the Treaty, when read in conjunction with Articles 1 and 15
thereof, would not permit the Contracting Parties to the Treaty to carry out
explosions of nuclear devices for peaceful purposes unless and until advances in
technology have made possible the development of devices for such explosions
which are not capable of being used for weapons purposes . . .

The position of Mexico—and, insofar as it has been made known, of all
other signatories of the treaty, with the exception of the three which will
be discussed below—is essentially the same and can be summarized as fol-
lows:

Paragraph 1 of article 18, as the text reads, is clearly subordinated to
articles 1 and 5 of the treaty. This means that for one of the contracting
parties to carry out directly a peaceful nuclear explosion, it will have to
prove previously that a nuclear weapon will not be required for that explo-
sion; that is to say, in accordance with the objective definition contained in
article 5 of the treaty, that it will not require “any device which is capable
of releasing nuclear energy in an uncontrolled manner and which has a group
of characteristics that are appropriate for use for warlike purposes”.

Since the consensus of the experts on this matter is that it is at present
impossible, it must obviously be concluded that the states parties to the
treaty will not be able to manufacture or acquire nuclear explosive devices,
even though they may be intended for peaceful purposes, unless and until
technological progress has developed, for such explosions, devices which
cannot be used as nuclear weapons.

Mexico also places an identical interpretation on the pertinent provisions
of the Treaty on Non-Proliferation of Nuclear Weapons. It understands the
term “nuclear explosive devices” as used in the treaty, especially in its article
2, which forbids their manufacture and acquisition by non-nuclear-weapon
states, as synonymous with “nuclear explosive devices appropriate for use

232



Treaty of Tlatelolco

for warlike purposes”. That is why, when signing the treaty on 26 July 1968,
the Mexican Government made an interpretative statement to the effect that
it understands that, if technological progress makes it possible to differenti-
ate between nuclear weapons and nuclear explosive devices for peaceful
purposes,. it will be necessary to amend the relevant provisions of the treaty
in accordance with the procedure established therein.

As indicated above, three of the treaty’s signatories—Argentina, Brazil
and Nicaragua, of which only Nicaragua is a party to it——have put on record
(the first two when signing the instrument and Nicaragua when ratifying it)
points of view which differ from the interpretations just described. The atti-
tudes of Argentina and Brazil are practically identical and may be illus-
trated with the statement made by the Government of Brazil upon signing
the treaty on 14 February 1967.

It is the understanding of the Brazilian Government that said Article 18 per-
mits the States signatories to carry out, by themselves or in association with third

parties, nuclear explosions for peaceful purposes, including those which pre-
suppose devices similar to those used for military armaments.

As regards Nicaragua, the relevant part of its declaration is drafted as
follows:

... Nicaragua, on signing this Treaty, does so reserving its sovereign right to
employ, according to its own judgement, nuclear energy for peaceful purposes,
such as for the removal of great quantities of earth for the construction of
interoceanic or any other kind of canals, irrigation works, electric plants, etc.

A second provision of the treaty which has also been a subject of con-
flicting interpretation is article 25 containing a definition of the countries
eligible to sign the treaty. The controversy arose when Guyana expressed
the desire to sign the treaty, a desire that has been opposed by Venezuela
which maintains that paragraph 2 of article 25 applies to such a request,
in view of the pending claim between the two states. In order to find a
solution to this conflicting interpretation of the treaty which has arisen be-
tween Guyana and Venezuela, the General Conference of OPANAL, at its
first session, adopted on 8 September 1969 its resolution 17(I) creating a
three-member Committee of Good Offices and entrusting it with the task of
making “every effort to find a solution satisfactory to both parties which
will further the purposes and principles of the Treaty”.'?

Progress achieved so far

On 14 February 1967, the same day that the treaty was opened for signa-
ture, fourteen of the twenty-one members of the preparatory commission

2 UN document A/7681, page 12. The committee consists of Jamaica, Mexico and
Peru.

233



Special article

which had drafted it became its signatories. Their number increased grad-
ually and on 26 October 1967 all those members, plus Barbados (which
had not yet achieved independence at the time the treaty was approved),
had become signatories to the treaty.’* Of the sovereign states at present in
existence in the region, only Guyana'¢ and Cuba!® have not yet signed the
treaty.

As to ratifications, sixteen states have to date deposited their respective
instruments together with the declaration waiving all the requirements laid
down in paragraph 1 of article 28, so that the treaty is already in force for
all of them. The signatory states which are not yet parties to the treaty are
the following six: Argentina, Brazil, Chile, Colombia, Panama and Trinidad
and Tobago.

As regards the additional protocols, protocol I bears the signatures of the
Netherlands and the United Kingdom, and protocol II those of the United
Kingdom and the United States. Both protocols have so far been ratified by
the United Kingdom.

Bearing in mind, on the one hand, the reiterated requests made by
the UN General Assembly to the nuclear-weapon powers that they sign and
ratify additional protocol II at the earliest possible date,'® and, on the other
hand, the positive position so repeatedly stated in the United Nations de-
bates by representatives of France, the United States and the Soviet Union,
towards nuclear-weapon-free zones which—as is the case with the zone
established by the Treaty of Tlatelolco—meet a series of basic conditions, it
would seem logical to expect that in the near future they will take the nec-
essary steps in order to become parties to protocol II. With regard to the
United States, the fact that it has signed the protocol suggests that it is likely
to ratify it. Regarding the People’s Republic of China, in light of the state-
ment made by its government to the negotiating committee of COPREDAL
in August 1966, it seems probable that the Chinese signature and ratifica-
tion of protocol II will have to wait until the “Question of the Representa-
tion of China in the United Nations” is solved. In effect, the main reproach
which the Chinese Government made to the activities which led to conclu-

3 For full information on the signature and ratification of the treaty, see the list of
states which have signed or ratified the arms regulation treaties, p. 458 to 471. In-
formation on the signature and ratification of the additional protocols is found in
Annex 2, page 254.

* See the section on conflicting interpretations above.

% Among reasons put forward by Cuba as obstacles to its participation in the
preparatory commission were the “illegal detention” of Guantanamo by the USA, the
need to “denuclearize” United States military bases in Latin America “such as those
in Puerto Rico, the Canal Zone and the Virgin Islands”, and the “aggressive policies”
of the United States towards Cuba. (COPREDAL/46, 21 July 1966)

3% See the section on additional protocol II, page 254.
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sion of the treaty, as reported by the negotiating committee, was that they
were “closely linked to a resolution of the United Nations General Assembly
adopted in its eighteenth session” and that the United Nations “had violated
all rights of the People’s Republic of China”."

Additional protocol I has already been ratified by the United Kingdom
and signed by the Netherlands where the ratification is already passing
through the normal constitutional processes. It appears reasonable to expect
that, in a not too distant future, the governments of the other two states to
which the protocol is open for signature, France and the United States, may
become convinced that it is to their advantage to become parties to it, thus
permitting the populations of the territories in question to enjoy the benefits
derived from the treaty which would, in fact, protect them from becoming a
target for nuclear attacks.

Conclusions

To conclude this brief review of the preparation and purposes of the Treaty
of Tlatelolco, it seems fitting to consider its importance. A basic element in
this connection is no doubt the fact that because of this treaty there now
exists in the world a nuclear-weapon-free zone, the first and only one estab-
lished in territories heavily populated by man, covering an area of some
6 million square kilometers with a population of approximately 100 million
people. This zone is intended to embrace one day an area of more than 20
million square kilometers in which, at the present density level, there would
live no less than 260 million human beings.

In addition, it is necessary to take into account the aim of the Treaty
of Tlatelolco which, unlike a treaty of non-proliferation, is to guarantee the
total absence of nuclear weapons in the Latin American zone to which it
applies, regardless of which state owns or controls such weapons. Instruments
of mass destruction will consequently be and forever remain banned from the
territories which the treaty will thus protect both from the threat of nuclear
destruction and from the waste of resources in a senseless nuclear arms race.

If these basic elements are borne in mind, it is easy to understand the
praise which the treaty has received in the international forums where it has
been examined. Some of the judgements which have been pronounced re-
garding the importance of the treaty illustrate this,

On the day the treaty was unanimously approved, 12 February 1967, the

" This question is discussed in more detail in Alfonso Garcia Robles, The Denu-
clearization of Latin America, Carnegic Endowment for International Peace, New
York, 1967, pages 154-58.
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Secretary-General of the United Nations said in a message addressed to the
preparatory commission:'8

The Treaty for the Prohibition of Nuclear Weapons in Latin America marks
an important milestone in the long and difficult search for disarmament. ... The
provisions of the Treaty also mark a major step forward in the field of verifica-
tion and control. . .. The nations of Latin America can, with ample justification,
take pride in what they have wrought by their own initiative and through their
own efforts.

A few months later, during the twenty-second session of the UN General
Assembly, the representatives of the forty-six states which participated in the
debates of the first committee devoted to the treaty praised it, as well as the
task whose culmination it was, in terms full of enthusiasm. On that occasion,
the treaty was described as “a most important Latin American contribution”,
“a noteworthy feat”, “an unprecedented example”’, “an achievement of
pioneers having utmost importance for disarmament”, and “an exceptional
success in the field of nuclear arms control”.

Crowning the debates on the Treaty of Tlatelolco, the UN General As-
sembly adopted on 5 December 1967, without a single opposing vote, resolu-
tion 2286(XXII) in which, after welcoming the treaty “with special satisfac-
tion”, it declared that it “constitutes an event of historic significance in
the efforts to prevent the proliferation of nuclear weapons and to promote
international peace and security . ..”

Finally, when the Agency for the Prohibition of Nuclear Weapons in Latin
America came into being with the inauguration of the first session of its
General Conference, on 2 September 1969, UN Secretary-General U Thant,
who was present at the ceremony, rounded out his remarks of 1967 with the
following words:*?

In a world that all too often seems dark and foreboding, the Treaty of
Tlatelolco will shine as a beacon light. It is a practical demonstration to all
mankind of what can be achieved if sufficient dedication and the requisite polit- -
ical will exist.

The Treaty of Tlatelolco is unique in several respects. ... The Treaty of
Tlatelolco is unique in that it applies to an important inhabited area of the earth.
It is also unique in that the Agency which is being established at this session will
have the advantage of a permanent and effective system of control with a number
of novel features. . ..

The States of Latin America, which also include the States of the Caribbean
Sea, have laboured hard and built well in erecting the edifice of the Agency for
the Prohibition of Nuclear Weapons in Latin America. Perhaps history will re-
cord that they, too, “builded better than they knew”.

38 UN press release SG/SM/661.
® UN document A/7681, pages 78 and 80.
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Annex 1. Text of the Treaty for the Prohibition of Nuclear
Weapons in Latin America (Treaty of Tlatelolco) and
Additional Protocols I and If*°

Preamble

In the name of their peoples and faithfully interpreting their desires and
aspirations, the Governments of the States which sign the Treaty for the
Prohibition of Nuclear Weapons in Latin America,

Desiring to contribute, so far as lies in their power, towards ending the
armaments race, especially in the field of nuclear weapons, and towards
strengthening a world at peace, based on the sovereign equality of States,
mutual respect and good neighbourliness,

Recalling that the United Nations General Assembly, in its Resolution
808(IX), adopted unanimously as one of the three points of a coordinated
programme of disarmament “the total prohibition of the use and manu-
facture of nuclear weapons and weapons of mass destruction of every type”,

Recalling that militarily denuclearized zones are not an end in themselves
but rather a means for achieving general and complete disarmament at a later
stage,

Recalling United Nations General Assembly Resolution 1911(XVIII),
which established that the measures that should be agreed upon for the
denuclearization of Latin America should be taken “in the light of the prin-
ciples of the Charter of the United Nations and of regional agreements”,

Recalling United Nations General Assembly Resolution 2028(XX), which
established the principle of an acceptable balance of mutual responsibilities
and duties for the nuclear and non-nuclear powers, and

Recalling that the Charter of the Organization of American States pro-
claims that it is an essential purpose of the Organization to strengthen the
peace and security of the hemisphere,

Convinced:

That the incalculable destructive power of nuclear weapons has made it
imperative that the legal prohibition of war should be strictly observed in
practice if the survival of civilization and of mankind itself is to be assured,

That nuclear weapons, whose terrible effects are suffered, indiscriminately
and inexorably, by military forces and civilian population alike, constitute,
through the persistence of the radioactivity they release, an attack on the
integrity of the human species and ultimately may even render the whole
earth uninhabitable,

2 Copy of the authentic English text deposited with the Government of Mexico.
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That general and complete disarmament under effective international con-
trol is a vital matter which all the peoples of the world equally demand,

That the proliferation of nuclear weapons, which seems inevitable unless
States, in the exercise of their sovereign rights, impose restrictions on them-
selves in order to prevent it, would make any agreement on disarmament
enormously difficult and would increase the danger of the outbreak of a
nuclear conflagration,

That the establishment of militarily denuclearized zones is closely linked
with the maintenance of peace and security in the respective regions,

That the military denuclearization of vast geographical zones, adopted by
the sovereign decision of the States comprised therein, will exercise a bene-
ficial influence on other regions where similar conditions exist,

That the privileged situation of the signatory States, whose territories are
wholly free from nuclear weapons, imposes upon them the inescapable duty
of preserving that situation both in their own interests and for the good of
mankind,

That the existence of nuclear weapons in any country of Latin America
would make it a target for possible nuclear attacks and would inevitably set
off, throughout the region, a ruinous race in nuclear weapons which would
involve the unjustifiable diversion, for warlike purposes, of the limited re-
sources required for economic and social development,

That the foregoing reasons, together with the traditional peaceloving out-
look of Latin America, give rise to an inescapable necessity that nuclear
energy should be used in that region exclusively for peaceful purposes, and
that the Latin American countries should use their right to the greatest
and most equitable possible access to this new source of energy in order to
expedite the economic and social development of their peoples,

Convinced finally:

That the military denuclearization of Latin America—being understood
to mean the undertaking entered into internationally in this Treaty to keep
their territories forever free from nuclear weapons—will constitute a meas-
ure which will spare their peoples from the squandering of their limited
resources on nuclear armaments and will protect them against possible nu-
clear attacks on their territories, and will also constitute a significant con-
tribution towards preventing the proliferation of nuclear weapons and a
powerful factor for general and complete disarmament, and

That Latin America, faithful to its tradition of universality, must not only
endeavour to banish from its homelands the scourge of a nuclear war, but
must also strive to promote the well-being and advancement of its peoples,
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at the same time co-operating in the fulfillment of the ideals of mankind, that
is to say, in the consolidation of a permament peace based on equal rights,
economic fairness and social justice for all, in accordance with the principles
and purposes set forth in the Charter of the United Nations and in the Char-
ter of the Organization of American States,

Have agreed as follows:
Obligations
ARTICLE 1

1. The Contracting Parties hereby undertake to use exclusively for peaceful
purposes the nuclear material and facilities which are under their jurisdic-
tion, and to prohibit and prevent in their respective territories:

(a) The testing, use, manufacture, production or acquisition by any means
whatsoever of any nuclear weapons, by the Parties themselves, directly
or indirectly, on behalf of anyone else or in any other way, and

(b) The receipt, storage, installation, deployment and any form of possession
of any nuclear weapons, directly or indirectly, by the Parties themselves,
by anyone on their behalf or in any other way.

2. The Contracting Parties also undertake to refrain from engaging in, en-

couraging or authorizing, directly or indirectly, or in any way participating

in the testing, use, manufacture, production, possession or control of any
nuclear weapon.

Definition of the Contracting Parties
ARTICLE 2

For the purposes of this Treaty, the Contracting Parties are those for
whom the Treaty is in force.

Definition of territory
ARTICLE 3

For the purposes of this Treaty, the term “territory” shall include the
territorial sea, air space and any other space over which the State exercises
sovereignty in accordance with its own legislation.

Zone of application

ARTICLE 4

1. The zone of application of this Treaty is the whole of the territories for
which the Treaty is in force.

2. Upon fulfillment of the requirements of article 28, paragraph 1, the zone
of application of this Treaty shall also be that which is situated in the western
hemisphere within the following limits (except the continental part of the
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territory of the United States of America and its territorial waters): starting
at a point located at 35° north latitude, 75° west longitude; from this
point directly southward to a point at 30° north latitude, 75° west longitude;
from there, directly eastward to a point at 30° north latitude, 50° west
longitude; from there, along a loxodromic line to a point at 5° north latitude,
20° west longitude; from there, directly southward to a point at 60° south
latitude, 20° west longitude; from there, directly westward to a point at 60°
south latitude, 115° west longitude; from there, directly northward to a point
at O latitude, 115° west longitude; from there, along a loxodromic line to a
point at 35° north latitude, 150° west longitude; from there, directly east-
ward to a point at 35° north latitude, 75° west longitude.

Definition of nuclear weapons
ARTICLE 5

For the purposes of this Treaty, a nuclear weapon is any device which is
capable of releasing nuclear energy in an uncontrolled manner and which
has a group of characteristics that are appropriate for use for warlike pur-
poses. An instrument that may be used for the transport or propulsion of
the device is not included in this definition if it is separable from the device
and not an indivisible part thereof.

Meeting of signatories
ARTICLE 6

At the request of any of the signatory States or if the Agency established
by article 7 should so decide, a meeting of all the signatories may be con-
voked to consider in common questions which may affect the very essence of
this instrument, including possible amendments to it. In either case, the meet-
ing will be convoked by the General Secretary.

Organization
ARTICLE 7

1. In order to ensure compliance with the obligations of this Treaty the
Contracting Parties hereby establish an international organization to be
known as the “Agency for the Prohibition of Nuclear Weapons in Latin
America”, hereinafter referred to as “the Agency”. Only the Contracting
Parties shall be affected by its decisions.

2. The Agency shall be responsible for the holding of periodic or extra-
ordinary consultations among Member States on matters relating to the pur-
poses, measures and procedures set forth in this Treaty and to the super-
vision of compliance with the obligations arising therefrom.
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3. The Contracting Parties agree to extend to the Agency full and prompt
co-operation in accordance with the provisions of this Treaty, of any agree-
ments they may conclude with the Agency and of any agreements the Agency
may conclude with any other international organization or body.

4, The headquarters of the Agency shall be in Mexico City.

Organs
ARTICLE 8

1. There are hereby established as principal organs of the Agency a Gen-
eral Conference, a Council and a Secretariat.

2. Such subsidiary organs as are considered necessary by the General Con-
ference may be established within the purview of this Treaty.

The General Conference

ARTICLE 9

1. The General Conference, the supreme organ of the Agency, shall be
composed of all the Contracting Parties; it shall hold regular sessions every
two years, and may also hold special sessions whenever this Treaty so pro-
vides or, in the opinion of the Council, the circumstances so require.

2. The General Conference:

(a) May consider and decide on any matters or questions covered by this
Treaty, within the limits thereof, including those referring to powers and
functions of any organ provided for in this Treaty.

(b) Shall establish procedures for the control system to ensure observance of
this Treaty in accordance with its provisions.

(c) Shall elect the Members of the Council and the General Secretary.

(d) May remove the General Secretary from office if the proper functioning
of the Agency so requires.

(e) Shall receive and consider the biennial and special reports submitted by
the Council and the General Secretary. ‘

(f) Shall initiate and consider studies designed to facilitate the optimum ful-
fillment of the aims of this Treaty, without prejudice to the power of the
General Secretary independently to carry out similar studies for sub-
mission to and consideration by the Conference.

(g) Shall be the organ competent to authorize the conclusion of agreements
with Governments and other international organizations and bodies.

3. The General Conference shall adopt the Agency’s budget and fix the scale

of financial contributions to be paid by Member States, taking into account

the systems and criteria used for the same purpose by the United Nations.

4. The General Conference shall elect its officers for each session and may
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establish such subsidiary organs as it deems necessary for the performance
of its functions.

5. Each Member of the Agency shall have one vote. The decisions of the
General Conference shall be taken by a two-thirds majority of the Mem-
bers present and voting in the case of matters relating to the control system
and measures referred to in article 20, the admission of new Members, the
election or removal of the General Secretary, adoption of the budget and
matters related thereto. Decisions on other matters, as well as procedural
questions and also determination of which questions must be decided by a
two-thirds majority, shall be taken by a simple majority of the Members
present and voting.

6. The General Conference shall adopt its own rules of procedure.

The Council
ARTICLE 10

1. The Council shall be composed of five Members of the Agency elected
by the General Conference from among the Contracting Parties, due account
being taken of equitable geographic distribution.

2. The Members of the Council shall be elected for a term of four years.
However, in the first election three will be elected for two years. Outgoing
Members may not be re-elected for the following period unless the limited
number of States for which the Treaty is in force so requires.

3. Each Member of the Council shall have one representative.

4. The Council shall be so organized as to be able to function continuously.
5. In addition to the functions conferred upon it by this Treaty and to those
which may be assigned to it by the General Conference, the Council shall,
through the General Secretary, ensure the proper operation of the control
system in accordance with the provisions of this Treaty and with the de-
cisions adopted by the General Conference.

6. The Council shall submit an annual report on its work to the General
Conference as well as such special reports as it deems necessary or which
the General Conference requests of it.

7. The Council shall elect its officers for each session.

8. The decisions of the Council shall be taken by a simple majority of its
Members present and voting.

9. The Council shall adopt its own rules of procedure.

The Secretariat
ARTICLE 11

1. The Secretariat shall consist of a General Secretary, who shall be the
chief administrative officer of the Agency, and of such staff as the Agency
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may require. The term of office of the General Secretary shall be four
years and he may be re-elected for a single additional term. The General
Secretary may not be a national of the country in which the Agency has
its headquarters. In case the office of General Secretary becomes vacant, a
new election shall be held to fill the office for the remainder of the term.

2. The staff of the Secretariat shall be appointed by the General Secretary,
in accordance with rules laid down by the General Conference.

3. In addition to the functions conferred upon him by this Treaty and to
those which may be assigned to him by the General Conference,—the Gen-
eral Secretary shall ensure, as provided by article 10, paragraph 5, the
proper operation of the control system established by this Treaty and the
decisions taken by the General Conference.

4. The General Secretary shall act in that capacity in all meetings of the
General Conference and of the Council and shall make an annual report to
both bodies on the work of the Agency and any special reports requested
by the General Conference or the Council or which the General Secretary
may deem desirable,

5. The General Secretary shall establish the procedures for distributing to all
Contracting Parties information received by the Agency from governmental
sources and such information from non-governmental sources as may be of
interest to the Agency.

6. In the performance of their duties the General Secretary and the staff
shall not seek or receive instructions from any Government or from any
other authority external to the Agency and shall refrain from any action
which might reflect on their position as international officials responsible
only to the Agency; subject to their responsibility to the Agency, they shall
not disclose any industrial secrets or other confidential information coming
to their knowledge by reason of their official duties in the Agency.

7. Each of the Contracting Parties undertakes to respect the exclusively in-
ternational character of the responsibilities of the General Secretary and
the staff and not to seek to influence them in the discharge of their responsi-
bilities.

Control system

ARTICLE 12

1. For the purpose of verifying compliance with the obligations entered into
by the Contracting Parties in accordance with article 1, a control system shall
be established which shall be put into effect in accordance with the pro-
visions of articles 13—18 of this Treaty.
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2. The control system shall be used in particular for the purpose of veri-

fying:

(a) That devices, services and facilities intended for peaceful uses of nuclear
energy are not used in the testing or manufacture of nuclear weapons,

(b) That none of the activities prohibited in article 1 of this Treaty are
carried out in the territory of the Contracting Parties with nuclear
materials or weapons introduced from abroad, and

(c) That explosions for peaceful purposes are compatible with article 18 of
this Treaty.

IAEA safeguards
ARTICLE 13

Each Contracting Party shall negotiate multilateral or bilateral agree-
ments with the International Atomic Energy Agency for the application of
its safeguards to its nuclear activities. Each Contracting Party shall initiate
negotiations within a period of 180 days after the date of the deposit of
its instrument of ratification of this Treaty. These agreements shall enter into
force, for each Party, not later than eighteen months after the date of the
initiation of such negotiations except in case of unforeseen circumstances
or force majeure.

Reports of the Parties
ARTICLE 14

1. The Contracting Parties shall submit to the Agency and to the Inter-
national Atomic Energy Agency, for their information, semi-annual reports
stating that no activity prohibited under this Treaty has occurred in their
respective territories.

2. The Contracting Parties shall simultaneously transmit to the Agency a
copy of any report they may submit to the International Atomic Encrgy
Agency which relates to matters that are the subject of this Treaty and to
the application of safeguards.

3. The Contracting Parties shall also transmit to the Organization of Ameri-
can States, for its information, any reports that may be of interest to it, in
accordance with the obligations established by the Inter-American System.

Special reports requested by the General Secretary
ARTICLE 15

1. With the authorization of the Council, the General Secretary may re-
quest any of the Contracting Parties to provide the Agency with comple-
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mentary or supplementary information regarding any event or circumstance
connected with compliance with this Treaty, explaining his reasons. The
Contracting Parties undertake to co-operate promptly and fully with the
General Secretary.

2. The General Secretary shall inform the Council and the Contracting Par-
ties forthwith of such requests and of the respective replies.

Special inspections
ARTICLE 16

1. The International Atomic Energy Agency and the Council established by

this Treaty have the power of carrying out special inspections in the follow-

ing cases:

(a) In the case of the International Atomic Energy Agency, in accordance
with the agreements referred to in article 13 of this Treaty;

(b) In the case of the Council:

(i) When so requested, the reasons for the request being stated, by any
Party which suspects that some activity prohibited by this Treaty
has been carried out or is about to be carried out, either in the
territory of any other Party or in any other place on such later
Party’s behalf, the Council shall immediately arrange for such an
inspection in accordance with article 10, paragraph 5.

(ii) When requested by any Party which has been suspected of or charged
with having violated this Treaty, the Council shall immediately ar-
range for the special inspection requested in accordance with ar-
ticle 10, paragraph 5.

The above requests will be made to the Council through the General Sec-
retary.

2. The costs and expenses of any special inspection carried out under para-
graph 1, sub-paragraph (b), sections (i) and (ii) of this article shall be borne
by the requesting Party or Parties, except where the Council concludes on
the basis of the report on the special inspection that, in view of the cir-
cumstances existing in the case, such costs and expenses should be borne by
the Agency.

3. The General Conference shall formulate the procedures for the organi-
zation and execution of the special inspections carried out in accordance
with paragraph 1, sub-paragraph (b), sections (i) and (ii) of this article.

4. The Contracting Parties undertake to grant the inspectors carrying out
such special inspections full and free access to all places and all informa-
tion which may be necessary for the performance of their duties and which
are directly and intimately connected with the suspicion of violation of this
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Treaty. If so requested by the authorities of the Contracting Party in whose
territory the inspection is carried out, the inspectors designated by the Gen-
eral Conference shall be accompanied by representatives of said authorities,
provided that this does not in any way delay or hinder the work of the
inspectors.

5. The Council shall immediately transmit to all the Parties, through the
General Secretary, a copy of any report resulting from special inspections.

6. Similarly, the Council shall send through the General Secretary to the
Secretary-General of the United Nations, for transmission to the United Na-
tions Security Council and General Assembly, and to the Council of the
Organization of American States, for its information, a copy of any report
resulting from any special inspection carried out in accordance with para-
graph 1, sub-paragraph (b), sections (i) and (ii) of this article.

7. The Council may decide, or any Contracting Party may request, the con-
vening of a special session of the General Conference for the purpose of
considering the reports resulting from any special inspection. In such a case,
the General Secretary shall take immediate steps to convene the special ses-
sion requested.

8. The General Conference, convened in special session under this article,
may make recommendations to the Contracting Parties and submit re-
ports to the Secretary-General of the United Nations to be transmitted to the
United Nations Security Council and the General Assembly.

Use of nuclear energy for peaceful purposes
ARTICLE 17

Nothing in the provisions of this Treaty shall prejudice the rights of the
Contracting Parties, in conformity with this Treaty, to use nuclear energy
for peaceful purposes, in particular for their economic development and
social progress.

Explosions for peaceful purposes
ARTICLE 18

1. The Contracting Parties may carry out explosions of nuclear devices for
peaceful purposes—including explosions which involve devices similar to
those used in nuclear weapons—or collaborate with third parties for the
same purpose, provided that they do so in accordance with the provisions
of this article and the other articles of the Treaty, particularly articles 1
and 5.

2. Contracting Parties intending to carry out, or to co-operate in carrying
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out, such an explosion shall notify the Agency and the International Atomic

Energy Agency, as far in advance as the circumstances require, of the date

of the explosion and shall at the same time provide the following informa-

tion:

(a) The nature of the nuclear device and the source from which it was
obtained,

(b) The place and purpose of the planned explosion,

(c) The procedures which will be followed in order to comply with para-
graph 3 of this article,

(d) The expected force of the device, and

(e) The fullest possible information on any possible radioactive fall-out that
may result from the explosion or explosions, and measures which will
be taken to avoid danger to the population, flora, fauna and territories
of any other Party or Parties.

3. The General Secretary and the technical personnel designated by the

Council and the International Atomic Energy Agency may observe all the

preparations, including the explosion of the device, and shall have unre-

stricted access to any area in the vicinity of the site of the explosion in order

to ascertain whether the device and the procedures followed during the

explosion are in conformity with the information supplied under paragraph

2 of this article and the other provisions of this Treaty.

4. The Contracting Parties may accept the collaboration of third parties for

the purpose set forth in paragraph 1 of the present article, in accordance

with paragraphs 2 and 3 thereof.

Relations with other international organizations

ARTICLE 19

1. The Agency may conclude such agreements with the International
Atomic Energy Agency as are authorized by the General Conference and as
it considers likely to facilitate the efficient operation of the control system
established by this Treaty.

2. The Agency may also enter into relations with any international or-
ganization or body, especially any which may be established in the future to
supervise disarmament or measures for the control of armaments in any part
of the world.

3. The Contracting Parties may, if they see fit, request the advice of the
Inter-American Nuclear Energy Commission on all technical matters con-
nected with the application of this Treaty with which the Commission is
competent to deal under its Statute.
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Measures in the event of violation of the Treaty
ARTICLE 20

1. The General Conference shall take note of all cases in which, in its
opinion, any Contracting Party is not complying fully with its obligations
under this Treaty and shall draw the matter to the attention of the Party
concerned, making such recommendations as it deems appropriate.

2. If, its opinion, such non-compliance constitutes a violation of this
Treaty which might endanger peace and security, the General Conference
shall report thereon simultaneously to the United Nations Security Council
and the General Assembly through the Secretary-General of the United Na-
tions, and to the Council of the Organization of American States. The Gen-
eral Conference shall likewise report to the International Atomic Energy
Agency for such purposes as are relevant in accordance with its Statute.

United Nations and Organization of American States
ARTICLE 21

None of the provisions of this Treaty shall be construed as impairing the
rights and obligations of the Parties under the Charter of the United Na-
tions or, in the case of States Members of the Organization of American
States, under existing regional treaties.

Privileges and immunities
ARTICLE 22

1. The Agency shall enjoy in the territory of each of the Contracting Parties
such legal capacity and such privileges and immunities as may be necessary
for the exercise of its functions and the fulfillment of its purposes.

2. Representatives of the Contracting Parties accredited to the Agency and
officials of the Agency shall similarly enjoy such privileges and immunities
as are necessary for the performance of their functions.

3. The Agency may conclude agreements with the Contracting Parties with
a view to determining the details of the application of paragraphs 1 and 2
of this article.

Notification of other agreements
ARTICLE 23

Once this Treaty has entered into force, the Secretariat shall be notified
immediately of any international agreement concluded by any of the Con-
tracting Parties on matters with which this Treaty is concerned; the Secre-
tariat shall register it and notify the other Contracting Parties.
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Settlement of disputes
ARTICLE 24

Unless the Parties concerned agree on another mode of peaceful settle-
ment, any question or dispute concerning the interpretation or application of
this Treaty which is not settled shall be referred to the International Court
of Justice with the prior consent of the Parties to the controversy.

Signature

ARTICLE 25

1. This Treaty shall be open indefinitely for signature by:

(a) All the Latin American Republics, and

(b) All other sovereign States situated in their entirety south of latitude 35°
north in the western hemisphere; and, except as provided in paragraph
2 of this article, all such States which become sovereign, when they have
been admitted by the General Conference.

2. The General Conference shall not take any decision regarding the ad-

mission of a political entity part or all of whose territory is the subject,

prior to the date when this Treaty is opened for signature, of a dispute or

claim between an extra-continental country and one or more Latin Ameri-

can States, so long as the dispute has not been settled by peaceful means.

Ratification and deposit

ARTICLE 26

1. This Treaty shall be subject to ratification by signatory States in ac-
cordance with their respective constitutional procedures.

2. This Treaty and the instruments of ratification shall be deposited with the
Government of the Mexican United States, which is hereby designated the
Depositary Government.

3. The Depositary Government shall send certified copies of this Treaty to
the Governments of signatory States and shall notify them of the deposit of
each instrument of ratification.

Reservations

ARTICLE 27
This Treaty shall not be subject to reservations.

Entry into force

ARTICLE 28

1. Subject to the provisions of paragraph 2 of this article, this Treaty shall
enter into force among the States that have ratified it as soon as the fol-
lowing requirements have been met:
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(a) Deposit of the instruments of ratification of this Treaty with the Depos-
itary Government by the Governments of the States mentioned in article
25 which are in existence on the date when this Treaty is opened for
signature and which are not affected by the provisions of article 25,
paragraph 2;

(b) Signature and ratification of Additional Protocol I annexed to this Treaty
by all extra-continental or continental States having de jure or de facto
international responsibility for territories situated in the zone of applica-
tion of the Treaty;

(c) Signature and ratification of the Additional Protocol II annexed to this
Treaty by all powers possessing nuclear weapons;

(d) Conclusion of bilateral or multilateral agreements on the application of
the Safeguards System of the International Atomic Energy Agency in
accordance with article 13 of this Treaty.

2. All signatory States shall have the imprescriptible right to waive, wholly
or in part, the requirements laid down in the preceding paragraph. They
may do so by means of a declaration which shall be annexed to their respec-
tive instrument of ratification and which may be formulated at the time of
deposit of the instrument or subsequently. For those States which exercise
this right, this Treaty shall enter into force upon deposit of the declaration,
or as soon as those requirements have been met which have not been ex-
pressly waived.

3. As soon as this Treaty has entered into force in accordance with the

provisions of paragraph 2 for eleven States, the Depositary Government

shall convene a preliminary meeting of those States in order that the Agency
may be set up and commence its work.

4, After the entry into force of this Treaty for all the countries of the zone,

the rise of a new power possessing nuclear weapons shall have the effect of

suspending the execution of this Treaty for those countries which have rati-
fied it without waiving requirements of paragraph 1, sub-paragraph (c) of
this article, and which request such suspension; the Treaty shall remain sus-
pended until the new power, on its own initiative or upon request by the
General Conference, ratifies the annexed Additional Protocol II.

Amendments

ARTICLE 29

1. Any Contracting Party may propose amendments to this Treaty and shall
submit its proposals to the Council through the General Secretary, who shall
transmit them to all the other Contracting Parties and, in addition, to all
other signatories in accordance with article 6. The Council, through the
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General Secretary, shall immediately following the meeting of signatories
convene a special session of the General Conference to examine the pro-
posals made, for the adoption of which a two-thirds majority of the Con-
tracting Parties present and voting shall be required.

2. Amendments adopted shall enter into force as soon as the requirements
set forth in article 28 of this Treaty have been complied with.

Duration and denunciation

ARTICLE 30

1. This Treaty shall be of a permanent nature and shall remain in force
indefinitely, but any Party may denounce it by notifying the General Sec-
retary of the Agency if, in the opinion of the denouncing State, there have
arisen or may arise circumstances connected with the content of this Treaty
or of the annexed Additional Protocols I and II which affect its supreme
interests or the peace and security of one or more Contracting Parties.

2. The denunciation shall take effect three months after the delivery to the
General Secretary of the Agency of the notification by the Government of
the signatory State concerned. The General Secretary shall immediately com-
municate such notification to the other Contracting Parties and to the Sec-
retary-General of the United Nations for the information of the United Na-
tions Security Council and the General Assembly. He shall also communicate
it to the Secretary-General of the Organization of American States.

Authentic texts and registration
ARTICLE 31

This Treaty, of which the Spanish, Chinese, English, French, Portuguese
and Russian texts are equally authentic, shall be registered by the Deposit-
ary Government in accordance with article 102 of the United Nations Char-
ter. The Depositary Government shall notify the Secretary-General of the
United Nations of the signatures, ratifications and amendments relating to
this Treaty and shall comunicate them to the Secretary-General of the Or-
ganization of American States for its information.

Transitional Article
Denunciation of the declaration referred to in article 28, paragraph 2, shall
be subject to the same procedures as the denunciation of this Treaty, except
that it will take effect on the date of delivery of the respective notification.
In witness whereof the undersigned Plenipotentiaries, having deposited
their full powers, found in good and due form, sign this Treaty on behalf
of their respective Governments.
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Done at Mezxico, Distrito Federal, on the Fourteenth day of February,
one thousand nine hundred and sixty-seven.

Additional protocol I

The undersigned Plenipotentiaries, furnished with full powers by their
respective Governments,

Convinced that the Treaty for the Prohibition of Nuclear Weapons in
Latin America, negotiated and signed in accordance with the recommenda-
tions of the General Assembly of the United Nations in Resolution 1911
(XVIII) of 27 November 1963, represents an important step towards en-
suring the non-proliferation of nuclear weapons,

Aware that the non-proliferation of nuclear weapons is not an end in
itself but, rather, a means of achieving general and complete disarmament
at a later stage, and

Desiring to contribute, so far as lies in their power, towards ending the
armaments race, especially in the field of nuclear weapons, and towards
strengthening a world at peace, based on mutual respect and sovereign equal-
ity of States,

Have agreed as follows:

Article 1. To undertake to apply the statute of denuclearization in respect
of warlike purposes as defined in articles, 1, 3, 5 and 13 of the Treaty for
the Prohibition of Nuclear Weapons in Latin America in territories for
which, de jure or de facto, they are internationally responsible and which
lie within the limits of the geographical zone established in that Treaty.

Article 2. The duration of this Protocol shall be the same as that of the
Treaty for the Prohibition of Nuclear Weapons in Latin America of which
this Protocol is an annex, and the provisions regarding ratification and de-
nunciation contained in the Treaty shall be applicable to it.

Article 3. This Protocol shall enter into force, for the States which have
ratified it, on the date of the deposit of their respective instruments of
ratification.

In witness whereof the undersigned Plenipotentiaries, having deposited
their full powers, found in good and due form, sign this Protocol on behalf
of their respective Governments.

Additional protocol II

The undersigned Plenipotentiaries, furnished with full powers by their
respective Governments,
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Convinced that the Treaty for the Prohibition of Nuclear Weapons in
Latin America, negotiated and signed in accordance with the recommenda-
tions of the General Assembly of the United Nations in Resolution 1911
(XVIII) of 27 November 1963, represents an important step towards ensur-
ing the non-proliferation of nuclear weapons,

Aware that the non-proliferation of nuclear weapons is not an end in
itself but, rather, a means of achieving general and complete disarmament
at a later stage, and

Desiring to contribute, so far as lies in their power, towards ending the
armaments race, especially in the field of nuclear weapons, and towards
promoting and strengthening a world at peace, based on mutual respect and
sovereign equality of States,

Have agreed as follows:

Article 1. The statute of denuclearization of Latin America in respect of
warlike purposes, as defined, delimited and set forth in the Treaty for the
Prohibition of Nuclear Weapons in Latin America of which this instrument
is an annex, shall be fully respected by the Parties to this Protocol in all its
express aims and provisions.

Article 2. The Governments represented by the undersigned Plenipoten-
tiaries undertake, therefore, not to contribute in any way to the performance
of acts involving a violation of the obligations of article 1 of the Treaty in the
territories to which the Treaty applies in accordance with article 4 thereof.

Article 3. The Governments represented by the undersigned Plenipoten-
tiaries also undertake not to use or threaten to use nuclear weapons against
the Contracting Parties of the Treaty for the Prohibition of Nuclear Weap-
ons in Latin America.

Article 4. The duration of this Protocol shall be the same as that of the
Treaty for the Prohibition of Nuclear Weapons in Latin America of which
this Protocol is an annex, and the definitions of territory and nuclear weap-
ons set forth in articles 3 and 5 of the Treaty shall be applicable to this
Protocol, as well as the provisions regarding ratification, reservations, de-
nunciation, authentic texts and registration contained in articles 26, 27, 30
and 31 of the Treaty.

Article 5. This Protocol shall enter into force, for the States which have
ratified it, on the date of the deposit of their respective instruments of
ratification.

In witness whereof, the undersigned Plenipotentiaries, having deposited
their full powers, found to be in good and due form, hereby sign this Addi-
tional Protocol on behalf of their respective Governments.
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Annex 2. Status of Additional Protocols I and IT of the Treaty of Tlatelolco, as of
31 March 1970°

States to which the Protocol
is open for signature Signatures Ratifications

Additional Protocol I

France

Netherlands 15 Mach 1968

United Kingdom 20 Dec. 1967 11 Dec. 1969
USA

Additional Protocol IT
People’s Republic of China

France

United Kingdom 20 Dec. 1967 11 Dec. 1969
USA 10 April 1968

USSR

% Data provided by the Depositary Government (Mexico). For a complete list of the signatures
and ratifications of the Treaty of Tlatelolco, see the list of states which have signed or ratified the
arms-regulation treaties, pages 458 to 471.

Annex 3. Text of Resolution 1 (I): Status of Additional Protocol II
of the Treaty for the Prohibition of Nuclear Weapons in Latin
America (Treaty of Tlatelolco)??

The General Conference,

Having considered the report of the depositary Government on the status
of Additional Protocol II of the Treaty for the Prohibition of Nuclear
Weapons in Latin America (Treaty of Tlatelolco),

Considering that the Treaty of Tlatelolco is the only international instru-
ment in force designed to ensure the total absence of nuclear weapons in an
inhabited area of the earth, and that it is also the only treaty dealing with
disarmament measures that establishes an effective system of international
control under its own permanent supervisory organ,

Recalling that the General Assembly of the United Nations, in resolution
2286(XXII), declared that the Treaty of Tlatelolco “constitutes an event of
historic significance in the efforts to prevent the proliferation of nuclear
weapons and to promote international peace and security”,

Recalling also that the Conference of Non-Nuclear-Weapon States ex-
pressed in its resolution B the conviction that “for the maximum effective-
ness of any treaty establishing a nuclear-weapon-free zone, the co-operation

2 Approved by the General Conference of the Agency for the Prohibition of Nuclear
Weapons in Latin America (OPANAL) on 5 September 1969. UN document A/7681,
pages 6-8.
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of the nuclear-weapon States is necessary and that such co-operation should

take the form of commitments, likewise undertaken in a formal international

instrument which is legally binding, such as a treaty, convention or proto-
col”,

Bearing in mind that, for reasons similar to those adduced by the Con-
ference, the Preparatory Commission for the Denuclearization of Latin
America (COPREDAL) adopted Additional Protocol II of the Treaty of
Tlatelolco, which was opened for signature by the nuclear-weapon States on
14 February 1967,
~ Noting that accession to that Protocol only entails the following obliga-
tions for the nuclear-weapon States:

(a) to respect, “in all its express aims and provisions”, the “statute of de-
nuclearization of Latin America in respect of warlike purposes, as de-
fined, delimited and set forth” in the Treaty of Tlatelolco;

(b) “not to contribute in any way to the performance of acts involving a
violation of the obligations of article 1 of the Treaty in the territories
to which the Treaty applies”; and

(c) “not to use or threaten to use nuclear weapons against the Contracting
Parties of the Treaty”,

Convinced that these obligations are essentially nothing more. than the
application to a specific case of the general obligations laid down in the
Charter of the United Nations, which every Member of the Organization has
solemnly undertaken to “fulfil in good faith”, as set forth in Article 2 of the
Charter, ' ’

-Bearing in mind that the General Assembly of the United Nations, in two
of its resolutions—resolution 2286(XXII) of 5 December 1967 and resolu-
tion 2456B(XXIII) of 20 December 1968—and the Conference of Non-
Nuclear-Weapon States, in one—resolution B of 27 September 1968—have
invited Powers possessing nuclear weapons to sign and ratify Additional
Protocol II of the Treaty of Tlatelolco as soon as possible,

Noting that, despite such appeals, despite the support that should be
given to any nuclear-weapon-free zone that may be established on the ini-
tiative of the States within that zone, as has been repeatedly proclaimed by
the nuclear-weapon Powers themselves, and despite the fact that the Treaty
of Tlatelolco ds the only one it has been possible to conclude for the estab-
lishment of such a zone in a densely populated area, Additional Protocol II,
which was opened for signature two-and-a-half years ago, has so far been
signed by only two of the nuclear-weapon States and has not yet been ratified
by any of them,??

# Subsequent to the adoption of this resolution the Government of the United King-
dom deposited its instrument of ratification of the Protocol on 11 December 1969.
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Convinced that, if such a situation persists, it will be necessary for the
General Assembly of the United Nations, as it does each year with respect
to the Declaration on the Granting of Independence to Colonial Countries
and Peoples and as it did at its twenty-first session with regard to the Decla-
ration on the Inadmissibility of Intervention in the Domestic Affairs of
States, to review the status of implementation of its resolution 2456B
(XXIID), in which it emphatically reiterated paragraph 4 of resolution 2286
(XXII) and the pertinent provisions of resolution B of the Conference of
Non-Nuclear-Weapon States,

1. Deplores the fact that not all nuclear-weapon States have yet signed
Additional Protocol II of the Treaty for the Prohibition of Nuclear Weapons
in Latin America (Treaty of Tlatelolco);

2. Urges all nuclear-weapon States to comply fully with the appeals made
to them by the General Assembly of the United Nations and the Conference
of Non-Nuclear-Weapon States to sign and ratify the Protocol as soon as
possible;

3. Calls upon the States members of the Agency for the Prohibition of
Nuclear Weapons in Latin America, if by 30 June 1970 Additional Protocol
II has not yet been signed and ratified by all nuclear-weapon States, jointly
to propose the inclusion of the following item: “Status of the implementation
of resolution 2456B(XXIII) concerning the signature and ratification of
Additional Protocol II of the Treaty for the Prohibition of Nuclear Weapons
in Latin America (Treaty of Tlatelolco)” in the agenda of the twenty-fifth
session of the General Assembly of the United Nations;

4. Requests the President of the General Conference to transmit the text
of this resolution to the Governments of nuclear-weapon States.
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Part II1. Reference Material



Section 1. Military expenditure and the trade in arms

1A. World military expenditure, 1949-1970
SOURCES AND METHODS
Introduction

The main purpose of the collection of military expenditure material is to
answer questions about long- and short-term trends in military expenditure,
in individual countries, regions and the world as a whole. Because of dif-
ferences in coverage, and the difficulty of finding appropriate exchange-
rates, expenditure figures are often unsuitable for cross-country compari-
sons, that is, for comparing the military efforts of two countries at a par- .
ticular point in time. The expenditure figures of, for example, the USA and
USSR do not provide a good basis for comparing the military efforts of
the two countries. They do, however, provide a good basis for commenting
on the rate at which military expenditure is rising.

Definitions

The aim is to present expenditure figures: series showing the amount of
work actually done (or likely to be done, for 1970) for military purposes.
In many countries there are other series—such as those for obligations or
appropriations in the USA—which may be at a different level and show a
different movement from the expenditure series. For a good deal of defence
procurement, there is usually a long lag between the decision to spend the
money and the actual use of resources in producing the items. It is the
actual use of resources which we are attempting to measure.

Even in countries with highly developed accounting systems, the expendi-
ture figures for any particular year are likely to have a margin of error of
1-2 per cent: when a major procurement contract has been spread over a
number of years, the accounting authority may well find it difficult to state
precisely the value of work done in any particular year. Small movements
in the figures from one year to the next are not usually significant.

Expenditure is defined to include research and development, to include
military aid in the budget of the donor country and to exclude it from the
budget of the recipient country, and to exclude war pensions. Where pos-
sible, adjustments were made to bring the figures closer to this definition.
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For example when expenditure for research and development of nuclear
weapons is separate from the regular budget, figures or estimates were in-
cluded for this expenditure. For many countries, however, it was not possible
to get a precise definition of the coverage of the figures, and no adjustments
were made.

All figures were adjusted to the calendar years. The figures for 1970
were based on budget figures. Where the budget series differs from the ex-
penditure series chosen, then the percentage change shown by the budget
series was applied to the expenditure series.

The countries covered by each region in the world summary table are
shown in the subsequent tables. Albania is included as a member of the
Warsaw Pact, since it was a member during most of the period covered by
the series.!

For colonial territories no figures are shown before the date of independ-
ence, except where it is known that the territory concerned financed some
military expenditure out of its own budget.

Wherever possible, the series of figures was carried back to 1949. The
SIPRI Yearbook 196869 carries some series back to 1948.

Sources

The published sources, covering figures for more than one country, used for
military expenditure figures were as follows:
. United Nations. Statistical yearbook. 1948—1968.

—

2. Nato letter 11: 1, Jan. 1963. NATO press release: M4(67) 2, 13 Dec. 1967;
M1(69) 1, 16 Jan. 1969.

3. Loftus, Joseph E. Latin American defense expenditures, 1930-1965. (Rand
memorandum RM-5310-PR/15A). Jan. 1968.

4. United States Arms Control and Disarmament Agency:
World-wide defense expenditures and selected economic data, calendar
year 1964. (Research report 66—1).
World-wide military expenditures and related data, calendar year 1965.
(Research report 67-6).
World military expenditures 196667 and 1969. (Research reports 68—52
and 69-53).

5. Institute for Strategic Studies. The military balance (annual) 1959/60-1969/
70. London.

6. Coward, H. Roberts. Military technology in developing countries. Cam-

bridge, Mass.: Center for International Studies, Massachusetts Institute
of Technology, 1964.
7. Economic and social consequences of disarmament: replies of governments

! Albania announced her formal withdrawal from membership of the Warsaw Pact in
a unilateral declaration on 12 September 1968.
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and communications from international organizations. (UN document B/
3593 /Rev.1.) 1962,

8. United Nations. Yearbook of national accounts statistics. 1957, 1958, 1959,
1961, 1964, 1966.

9. OECD. Statistics of national accounts. 1950-61, 1955-62, 1956-65, 1957—
66. Paris: OECD.

10. Agency for International Development, Washington:
AID economic data book: Latin America. Dec. 1967.
AID economic data book: Africa. Dec. 1967.
AID economic data book: Far East. Dec. 1967.
AID economic data book: Near East and South Asia. Dec. 1967.

11. Statesman’s year-book. 1963 /64-1968/69. New York.

12. Institute for Strategic Studies, London.

Brown, N. and Gutteridge, W. F. The African military balance. Adelphi
paper no. 12. August 1964.

Wood, D. The Middle East and the Arab world: the military context.
Adelphi paper no. 20. July 1965.

Wood, D. The armed forces of African states. Adelphi paper no. 27.
April 1966.

Wood, D. Armed forces in Central and South America. Adelphi paper no.
34. April 1967.

13. Regional arms control arrangements for developing areas. Cambridge, Mass:
Center for International Studies, Massachusetts Institute of Technology,
Sept. 1964.

14. Benoit, E. and Lubell, H. The world burden of national defence. In Disarma-
ment and world economic interdependence. E. Benoit, ed. Oslo/New
York/London, 1967.

15. Schoor, Stuart H. The arms race and defense strategy in North Africa.
(American University field staff report SH S-3-67) (North Africa series,
vol. 8: 9). Dec. 1967.

16. Great Soviet encyclopedia.

In addition, the budget statements or defence statements for individual
countries were consulted wherever possible. Copies of the series which we
proposed to use were sent to all governments concerned, with a request
for any comments or corrections, which were included where provided.
Requests for figures were also sent to a large number of academic institu-
tions in countries for which figures were not available in international
sources. Some recent figures were taken from press reports.

Methods

A. Selection of sources and coverage

A working sheet was prepared for each country, on which all figures from
all sources were entered. A single continuous series was then prepared for
as long a period as possible.
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For NATO countries, the series used were those corresponding to NATO
definitions (source [2]). For Warsaw Pact countries, official national series
were used.

The Warsaw Pact countries publish a single figure for military expendi-
ture, with no functional or service breakdown, and no subsequent com-
parison of actual with estimated expenditure. The main problem is with the
comparability of the Soviet figure with the military expenditure figures for
NATO countries. All United States analysts come to the conclusion that
there are important items included in NATO figures which are excluded
from Soviet figures.? In particular, they are fairly confident that a good
deal of research and development expenditure is excluded from the Soviet
military budget and included in the science budget. (The point is discussed
in greater detail on pages 288-306.) Further suggestions for omissions
from the Soviet figures are: military aid, military stockpiling, military
nuclear activities, and possibly also some investment in arms procure-
ment industries. However, the evidence showing that particular activities are
financed outside the defence budget is not conclusive, and the upward
adjustments made for these alleged omissions are highly speculative. In
general the new estimates made tend to follow the trend of the official
Soviet estimates but at a higher level. The figures in tables 1A.1 and 1A 4
have not been adjusted upwards for coverage: although the evidence is
reasonably convincing that the coverage of the Soviet figures is lower, the
size of the upward adjustment which would be right to compensate for this
seemed so uncertain that it seemed better to allow the official figures to
stand. There seemed rather more evidence on which to base an adjustment
to the official exchange-rate (page 263).

For countries outsidle NATO and the Warsaw Pact, the source usually
preferred, when figures were available, was the United Nations Statistical
Yearbook. For a number of countries only rough estimates were available:
thus no official figure has been published for China since 1960. The more
conjectural estimates are shown in square brackets.

For Latin American countries for the years up to 1964 the figures were

? Godaire, J. G. The Claim of the Soviet Military Establishment. In Dimensions of
Soviet Economic Power. US Congress, Joint Economic Committee, Washington, 1962.

Sosnovy, Timothy. The Soviet military budget, Foreign Affairs 42(3). 487-494,
April 1964,

Lee, W. T. and Anderson, S. A. Probable Trend and Magnitude of Soviet Expendi-
tures for National Security Purposes. Research Memorandum SSC-Rm 5205-54. Stan-
ford Research Institute, Strategic Studies Center, Menlo Park, California, 1969. (Pre-
pared for Office of Chief of Research and Development, US Army.)

Becker, Abraham S. Soviet Military Outlays Since 1955. Rand Memorandum RM-
3886-PR. Santa Monica, California, 1964. (Prepared for US Air Force.)
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taken from Loftus (source [3]), who also used UN Statistical Yearbook
figures, price-corrected by consumer price indices and converted at 1960
official exchange-rates.

B. Price correction

Since the main purpose of the series is to show whether the quantity of
resources absorbed by military expenditure—the “real cost” of this expendi-
ture—is rising or falling, and how fast, the series needed to be corrected for
price changes. There is no price index that is self-evidently right for this.
Some countries have a defence price index: but the use of this index leads
to an understatement of the rise in the real cost of defence.? We have used
a consumer price index. For a fairly large number of countries this is the
only price index available. If we had used a general price index, instead, for
those countries which possess one—that is, a price index for the output of
all goods and services, not just consumer goods and services—the general
trends shown by the constant price figures here would not have been signifi-
cantly different.
All consumer price indices were rebased on the year 1960.

3 These considerations are relevant to the choice of a price index:

(a) It is not at all easy to say what the “real output” of the military sector of an
economy is: there is no measurable end-product, as there is, for example, with the
steel industry. One possible theoretical approach would be to attempt to measure the
increase in the potential output of lethal power, since this is what military expenditure
is about. This is not a very practical approach. It would give an astronomical rate
of increase over this period. Also, any such measure would omit, for example, the
increase in resources devoted to a wide range of ancillary equipment. If, for example,
one measured the output of a bomber by the megatonnage of the bombs it could
carry, this output would not be increased if the bomber were subsequently equipped
with elaborate electronic counter-measures.

(b) The “real output” indices for military expenditure which are included in some
countries’ national accounts incorporate price indices for procurement and for research
and development. For the armed forces themselves, the whole of the increase in armed
forces’ pay-per-head is usually assumed to be a price increase: that is, it is assumed
that there is no increase in the productivity of any member of the armed forces.

(c) If, instead of thinking of the “real output” of the military sector we think of the
“real cost”, in terms of the real quantity of civil output foregone, then some allowance
has to be made for the general increase in output-per-head in the civil sector of the
economy. A member of the armed forces who is transferred to the civil sector now will
have a higher real output than one who was transferred ten years ago. It follows that
for measuring the increase in this real cost, a defence price index is unsuitable: it
rises too fast. It postulates no increase in the real output-per-head of the armed forces,
whereas the real cost of foregoing their potential contribution to civil output rises
through time.

(d) It is worth noting here that in any country with conscription, where the con-
script is paid less than he could earn in civil life, the real cost of military expenditure
and its share in the gross national product is understated, since the valuation put on
the services of the armed forces in the military budget is too low.
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Table A. Cfficial and Benoit-Lubell exchange-rates for Warsaw Pact countties

Value of US $ in national currency

Official basic rate Benoit-Lubell

Currency end-1960 exchange-rate
Albania leks 50.00 39.67
Bulgaria levs 6.80 1.16
Czechoslovakia crowns 7.20 8.50
Germany, East marks 2.22 3.39
Huygary forintas 11.74 17.36
Poland zlotys 4.00 15.92
Romania lei 6.00 9.43
USSR roubles 0.90 0.42

C. Comparability between countries: the exchange-rate problem

If we wish to make any statements about world or regional trends in military
expenditure, the series for individual countries have to be summed—and,
consequently, converted into a common currency. The exact exchange-rate
chosen is important if the object is to compare the military efforts of two
countries. It is less crucial, however, if the need is simply for a weighting
system to add together the various countries in a region. Small changes in
the weighting are not likely to lead to significant differences in the move-
ment of total military expenditure for a region.* The official exchange-rates
for 1960—the base year used for the consumer price indices—were there-
fore generally used.

The Warsaw Pact countries presented something of a special problem.
The relationships suggested by using the basic official exchange-rate are
rather surprising: they imply, for example, that Poland’s defence expenditure
in 1968 was equivalent to 40 per cent of that of the USSR. They also imply
that USSR military expenditure in 1968 was less than a quarter that of the
USA. This does not seem to match other knowledge about the relative size
of the resources devoted to military purposes by the countries concerned.

An alternative series is therefore presented in tables 1A.1 and 1A4,
using exchange-rates estimated by E. Benoit and H. Lubell,> who attempted
to calculate defence-purchasing-power-parity exchange-rates for these coun-
tries. The differences between these exchange-rates and the basic official
rates are shown in table A above. The Benoit-Lubell exchange-rate for the

¢ An experiment was made using estimated defence-purchasing-power-parity exchange-
rates for European NATO countries. These rates were derived from E. Benoit and H.
Lubell, “The world burden of national defence,” in Disarmament and World Economic
Interdependence, ed. E. Benoit (source [14]). The series derived for total European
NATO from using these exchange-rates was not significantly different from the series
derived from the use of official exchange-rates.

® Source [14].
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Soviet Union, for example, allows for the very different cost-per-head of the
average soldier in the United States and the Soviet Union. In 1964 and 1965,
the average cost-per-head for military manpower in the United States was
roughly $5 000. In the Soviet Union, for 1959-1964, it was roughly 1 000
roubles, or $1 100 at the official exchange-rate.® These figures suggest that
4.5:1 is a more accurate dollar-rouble exchange-rate for military manpower.
An adjustment similar in direction but smaller in degree was estimated for
the other categories of military expenditure. The average for military ex-
penditure as a whole produced a dollar-rouble exchange-rate lying between
2:1 and 2.5:1.

Conventions

[ 1=Rough estimates.
( )=Budget estimate, adjusted to the expenditure figures.
I =Date of independence.

Figures for all countries are given (a) at current prices, in local currency,
(b) at constant (1960) prices, converted into US dollars at 1960 exchange-
rates, and (c) for the year 1969, at current prices, converted into US dollars
at current exchange-rates. When 1969 figures were not available for this
final column, 1968 or 1967 figures were given instead.

Tables 1A.3, 5, 7, 9, 11, 13, 15, 17, 19 and 21 give current price figures
in local currency.

Tables 1A.1, 2, 4, 6, 8, 10, 12, 14, 16, 18, 20 give constant price figures
converted into dollars at 1960 exchange-rates, and also give a column,
1969X, for 1969 expenditure, at current prices converted into dollars at
current exchange-rates.

8 The US figures are derived simply by dividing military personnel expenditure net of
retired pay by the size of the armed forces. The Soviet figure is an approximation
arrived at by a number of Western analysts: J. G. Godaire and A. S. Becker, quoted
in Soviet Interest in Arms Control and Disarmament. The Decade under Khrushchev.
1954-64. Center for International Studies, Massachusetts Institute of Technology,
Cambridge, Mass. 1965. page 179. E. Benoit and H. Lubell, in Disarmament and
World Economic Interdependence. E. Benoit, ed. Oslo, 1967.
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Table 1 A. 1. World summary: constant price figures

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958

USA 16629 17733 37781 52992 54409 46915 44428 45307 46843 46432
Other NATO 7276 8959 12450 15495 15878 14796 14557 15375 15539 14379
Total NATO 23905 26692 50231 68487 70287 61711 58985 60682 62382 60811
USSR 18857 19731 22948 25952 25666 23881 25476 23167 23029 22286
Other Warsaw Pact [25C0] [2500] [250C] [2500] [2500] [2500] [2500] [2750] 2827 2918
Total Warsaw Pact 21357 22231 25448 28452 28166 26381 27976 25917 25856 25204
Other European 723 726 828 1280 1260 1243 1243 1240 1335 1368
Middle East 270 300 330 320 350 390 500 640 670 790
South Asia® 620 650 680 740 680 690 740 830 750 810
Far East (excl. China) 650 1120 1 400 1420 1650 1670 1580 1590 1790 2 050
China [2500] [2750] [3500] [3000] [2500] [2500] [2500] [2500] [2750] [2 500]
Oceania 281 342 496 595 596 536 547 535 496 491
Africa 50 50 90 90 80 80 90 130 150 170
Central America 270 270 270 270 280 260 270 280 300 300
South America 790 710 760 760 830 810 870 1030 950 1100
World total 51416 55841 84033 105414 106679 96271 95301 95374 97469 95594

@ India, Pakistan, Afghanistan, Ceylon.

Table 1 A. 2. NATO: constant price figures

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958

North America:
United States 16629 17733 37781 52992 54409 46915 44428 45307 46843 46432
Canada 476 619 1386 2066 2193 1950 2008 2055 1931 1783
Europe:
Belgium 186 202 301 446 442 435 376 365 380 377
Denmark 77 72 86 118 155 153 150 145 152 140
France 1870 1987 2651 3394 3796 3206 2977 3876 4028 3718
Germany, West 12 1000 1887 2059 1646 1671 1920 1837 2236 1677
Greece 103 115 137 132 126 135 138 178 157 155
Italy 646 767 908 994 897 981 974 1000 1036 1064
Luxembourg 3 4 6 10 11 12 13 9 9 9
Netherlands 266 325 344 402 428 486 511 551 514 452
Norway 84 78 107 142 179 183 152 148 158 146
Portugal 53 57 60 65 76 81 85 86 88 89
Turkey 146 165 183 191 211 217 228 215 211 218
United Kingdom 3354 3568 4394 5476 5718 5286 5031 4910 4639 4551
Total NATO 23905 26692 50231 68487 70287 61711 58985 60682 62382 60811
Total NATO excl. USA 7276 8959 12450 15495 15878 14796 14557 15375 15539 14379
Total NATO Europe 6800 8340 11064 13429 13685 12846 12555 13320 13608 12596
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US § mn, at 1960 prices and 1960 exchange-rates (Final column, X, at current prices and exchange-rates)

1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1969X

47085 45380 47335 51203 50527 48821 48618 57951 66889 68535 64386 (59556) 79774
15342 15955 16354 17898 18408 18752 18662 18825 19662 19072 18988 (19234) 25326

62427 61335 63689 69101 68935 67573 67280 76776 86551 87607 83374 (78790) 105100
22310 22143 27619 30238 33095 31667 30476 31905 34450 39780 42143 (42509) 42143

3198 3379 3752 4186 4445 4439 4416 4733 5082 6023 (6698) (7221) 7028
25508 25522 31371 34424 37540 36106 34892 36638 39532 45803 48841 49730 49171

1412 1397 1510 1637 1677 1772 1785 1840 1834 1897 (1922 2654
870 890 950 1060 1180 1409 1610 1811 2305 2713 3226 (3836) 3397
800 812 854 1080 1640 1638 1735 1768 1558 1614 (1608) ... 2002

2180 2290 2440 2525 2315 2535 2800 2920 3125 3555 (4150) ... 4638

(2800] [2800] [3300] ([3800] [4300] [4800] [5500] [6000] [6500] 7000 [7300) ... [7800]
498 496 498 s12 536 605 735 874 1033 1110 1123 ... 1359
210 320 [380] [S50] [600] 740  [850] ([900] {960] [1000] [1050] ... [I230]
310 330 340 380 380 395 415 430 475 480  [490] ... [535]
960 970 940 1010 1030 1085 1260 1250 1385 1330 1375 ... 2235

97975 97162 106282 116084 120138 118658 118877 131262 145288 154119 154438 ... 180121

US $ mn, at 1960 prices and 1960 exchange-rates (Final column, X, at current prices and exchange-rates)

1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1969X

47085 45380 47335 51203 50527 48618 48618 57951 66889 68535 64386 (59556) 79774
1665 1660 1708 1778 1653 1720 1536 1576 1695 1596 1538 (1508) 1805

380 386 391 415 427 459 444 448 471 498 505 oo 655
144 161 164 200 203 209 220 217 218 233 232 (245) 354
3793 3908 3876 4182 4110 4225 4293 4415 4615 4645 4608 (4610) 5701
2685 2905 3082 3894 4371 4193 4131 4057 4225 3746 3908 (4102) 5600

161 170 165 168 172 179 193 210 270 315 353 418
1097 1144 1182 1298 1447 1482 1537 1662 1623 1654 1639 (1622) 2267
8 5 6 7 7 9 9 9 7 6 7 cee 8

403 458 534 569 575 626 610 594 660 651 682 (731) 1020
155 148 161 178 185 188 217 216 223 236 261 (278) 366
101 105 168 191 187 204 204 214 263 271 230 (220) 377
251 266 289 306 303 323 343 332 333 359 382 ... 631
4499 4639 4628 4712 4768 4935 4925 4875 5023 4876 4643 (4679) 5509

62427 61335 63689 69101 68935 67573 67280 76776 86551 87607 83374 (78790) 104 485
15342 15955 16354 17898 18408 18752 18662 18825 19662 19072 18988 (19234) 24711
13677 14295 14646 16120 16755 17032 17126 17249 17967 17476 17450 (17726) 22906
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Table 1 A. 3. NATO: current price figures

Currency 1949 1950 1951 1952 1953 1954 1955 1956 1957
North America:
United States mn. dollars 13503 14559 33398 47852 49621 42786 40518 41773 44548
Canada mn. dollars 372 495 1220 1875 1970 1771 1819 1888 1829
Europe:
Belgium mn. francs 7 653 8256 13387 19965 19815 19925 17067 17065 18356
Denmark mn. kroner 360 359 475 676 889 885 920 936 1012
France mn. francs 4787 5591 8811 12531 13865 11710 11020 14690 15600
Germany, West mn. marks 45 3498 7098 7 898 6195 6 287 7383 7211 8962
Greece mn. drachmas 1 630 1971 2615 2655 2767 3428 3688 4939 4477
Italy bn, lire 301 353 457 521 480 543 551 584 611
Luxembourg mn. francs 112 170 264 436 438 566 614 395 439
Netherlands mn. guilders 680 901 1060 1253 1330 1583 1699 1854 1845
Norway mn. kroner 370 357 572 831 1067 1141 953 967 1049
Portugal mn. escudos 1419 1516 1553 1691 1975 2100 2224 2297 2391
Turkey mn, lire 556 599 652 725 827 936 1077 1159 1266
United Kingdom mn. pounds 779 849 1149 1561 1681 1571 1567 1615 1574
Table 1 A. 4. Warsaw Pact: constant price figures
1949 1950 1951 1952 1953 1954 1955 1956 1957 1958
Alba_nla .o vee oee .o e [70] [70]
Bulgaria 130 130 146
Czechoslovakia 874 1000 1099 se 878 816 . 1008 1050 1005
Germany, East ves [N aee cee . . .. [390] 471
Hungary oo e e 109 [120]
Poland oo 654 se 877 673 725
Romania .. 405 381
USSR 18857 19721 22948 25952 26238 23881 26691 23167 23029 22381
Total Warsaw Pact 21357 22231 25448 28452 28738 26381 29191 25917 25856 25299
Total Warsaw Pact
excl. USSR [2500] ([2500] [2500] [2500] [2500] ([2500] {2500] [2750] 2827 2918
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Local currency, current prices

1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
45503 46614 45380 47808 52381 52295 51213 51827 63572 75451 80597 79774 (76232)
1740 1642 1654 1716 1810 1712 1813 1659 1766 1965 1927 1937 1937
18312 18686 19161 19561 21111 22230 24853 25036 26313 28432 30110 32530
938 986 1113 1180 1551 1651 1764 1974 2080 2249 2591 2657 (2877
16569 17926 19162 20395 22184 22849 24280 25300 26732 28912 30200 31700 (32778)
6853 11087 12115 13175 17233 19924 19553 19915 20254 21394 19310 20666 (22071)

4 469 4735 5110 5034 5102 5385 5647 6290 7168 9390 11022 12611
647 667 710 749 861 1031 1118 1212 1342 1359 1403 1418 (1430

429 402 263 290 355 348 462 477 497 413 376 401 cee
165 1505 1728 2013 2186 2307 2661 2714 2790 3200 3280 3691 (4134)
1024 1107 1058 1179 1371 1465 1570 1897 1947 2097 2300 2614 (2878)
2485 2820 3023 4922 5744 5724 6451 6680 7393 9575 10370 9671  (9763)

1470 2153 2405 2718 2980 3157 3443 3821 399 459 5159 5730 cee
1591 1589 1655 1709 1814 1871 2000 2091 2153 2276 2310 2314 (2420)
US 8 mn, at constant 1960 prices and Benoit-Lubell exchange-rates (Final column, X, at current prices

and Benoit—Lubell exchange-rates)

1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1969Xx
[70] {70] {70] [70] [70] 71 73 69 69 77 106 (122) 106
140 154 186 214 219 210 188 195 215 215 246 (270) 261

1014 1035 1125 1276 1315 1262 1180 1244 1392 1473 1584 (1697) 1647
[550] [630] [710] 807 808 809 820 967 1055 1699 1860 (1976) 1873
144 [174] 204 284 348 343 277 276 293 347 426 (438) 458
915 93¢ 1062 1121 1250 1308 1397 1473 1528 1662 1797 1976 2004
365 [380] [395] 414 435 436 481 509 530 550 679 (742) 679
22310 22143 27619 30238 33095 31667 30476 31905 34450 39780 42143 (42509) 42143
25508 25522 31371 34424 37540 36106 34892 36638 39532 45803 48841 (49730) 49171
3198 3379 3752 4186 4445 4439 4416 4733 5082 6023 6698 (7221) 7028
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Table 1 A. 5. Warsaw Pact: current price figures

Currency 1949 1950 1951 1952 1953 1954 1955 1956 1957
Albania mn. new leks see . eee . see oo
Bulgaria mn. new levs 161 154
Czechoslovakia mn. korunas 8359 9565 10506 .- 8 400 7800 . 9100 9300
Germany,East mn. marks con - e e ore .o .. e ose
Hungary mn. forintas .. . 1912
Poland mn. zlotys oo eos 10 300 «++ 12600 .. 10 100
Romania mﬂ.IEMi veo e see e e cen “ee .o 3817
USSR mn. roubles 7920 8 287 9638 10900 11020 10030 11210 9730 9672
Table 1 A. 6. Other European: constant price figures

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958

Austria 38 25 32 21 20 2 8 41 69 78
Finland 91 54 67 45 51 53 70 66 64 67
Ireland 19 20 22 26 29 27 26 24 24 23
Spain 81 79 78 98 95 103 99 106 112 100
Sweden 298 340 378 436 489 512 527 532 546 548
Switzerland 127 135 172 219 195 172 185 166 223 236
Yugoslavia 69 73 79 435 381 374 328 305 297 316
Total 723 726 828 1280 1260 1243 1243 1240 1335 1368
Table 1 A. 7. Other European: current price figures

Currency 1949 1950 1951 1952 1953 1954 1955 1956 1957
Austria mn. shillings 525 383 623 476 443 47 188 1001 1714
Finland mn. marks 146 99 151 107 121 124 163 170 184
Ireland mn. pounds 4.5 4.9 5.8 7.5 8.9 8.4 8.1 7.9 8.1
Spain mn. pesetas 2 640 2834 3037 3770 3716 4105 4084 4665 5441
Sweden mn. kronor 962 1138 1441 1786 2026 2147 2264 2389 2 557
Switzerland ‘mn. francs 478 505 666 880 715 688 750 682 930
Yugoslavia mn. new dinars 373 395 431 1822 1674 1627 1593 1580 1590
Table 1 A. 8. Middle East: constant price figures

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958

Cyprus e o e o Y s s .o o so e
Iraq 18.8 21.8 22.5 31.9 47.1 53.1 53.2 75.1 82.4 88.5
Iran 50.1 66.5 63.4 60.0 56.9 64.7 90.0 105.7 127.2 2027
Israel 36.2 49.2 78.0 49.9 39.7 35.8 38.6 771 109.2  122.5
Jordan 13.3 16.6 27.9 29.2 31.2 31.8 323 38.5 39.3 45.9
Kuwait coe . coe cee e - cee voo e see
Lebanon 6.3 57 6.5 6.4 8.2 8.8 10.7 14.3 13.8 15.5
Saudi Arabia “er “ee ces [ e PR cen ese RS see
Syria 14.9 24.2 21.2 20.0 27.1 25.5 279 48.1 39.8 71.3
Yemen s oo s P s cen cee coe cue con
United Arab Republic 106.5 92.8 88.8 95.2 108.9 142.8 216.2 2493 2227 204.1
Total 270 300 330 320 350 390 500 640 670 790

4 1967.
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Tables of values

Local currency, current prices

1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970

282 288 272 272 304 420
173 163 179 217 258 270 260 231 240 264 264 303 eee
8900 8800 8830 9500 10900 11300 10900 10300 10900 12400 13000 14000 (15000)
1650 see e -« 2764 2764 2764 2800 3300 3600 5800 6350 (6747)
.. 2500 (R 3563 4998 6050 6005 4926 5064 5437 6439 7952 aee

11200 14300 14900 17000 18400 20700 21900 23600 25200 26400 29100 31936 35389

3597 3446 3900 4100 4110 4540 4800 5000 5187 6400 (7 000)
9400 9370 9300 11600 12700 13900 13300 12800 13400 14500 16700 17700 (17 854)
US 8 mn, at 1960 prices and 1960 exchange-rates (Final column, X, at current prices and exchange-rates)
1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1969X
77 73 71 74 90 114 94 107 106 104 105 (122) 144
79 83 96 135 108 106 108 106 99 108 107 110 127
24 26 27 27 29 28 28 29 30 31 (€29 e 36

94 111 114 133 137 139 138 162 191 188 190 279
566 560 587 632 673 708 750 774 760 757 774 (755) 1073
231 215 250 277 278 301 304 313 302 317 307 (317) 410
341 329 365 359 362 376 363 349 346 392 408 cen 585
1412 1397 1510 1637 1677 1772 1785 1840 1834 1897 1922 s 2654
Local currency, current prices
1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970

198 1989 1893 1890 2076 2608 3408 2957 3474 3532 3558 3719 (4393)
206 246 267 314 460 383 417 446 456 447 533 561 578
8.3 8.6 9.2 9.9 10.5 11.3 11.5 124 13.0 14.2 14.9 oo ve

5534 5557 6688 6968 8586 9609 10460 11736 14704 18368 19026 19597 ces

2706 2820 2898 3107 3500 3839 4173 4646 5103 5224 5295 5546 (5512)

1009 972 924 1096 1264 1316 1466 1533 1653 1658 1787 1770 (1870)

1785 1956 2077 2477 2701 2862 3321 4305 5070 5387 6786 7318 oo

US $ mn, at 1960 prices and 1960 exchange-rates (Final column, X, at current prices and exchange-rates)

1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1969X

oo sos [5.01 [6.0] [7.0] 7.6 9.2 7.6 7.3 7.5 [7.5] oo 7.5¢
103.1 118.7 1235 1322 1536 1812 2183 236.6 236.8 250.8 245.7 cee 2926
226.7 1829 181.0 180.1 183.0 201.2 2520 338.7 4099 437.5 4577 (606.5) J531.4
138.8  163.1 163.1 183,7 228.1 316.0 375.0 458.0 589.0 744.0 950.0 (1204.0) 790.0
57.2 53.5 52.3 55.9 56.5 55.6 45.8 54.8 58.0 68.1 110.2 (108.5) 126.0
(X [5.01 [5.01 [10.0] [20.0] 29.4 30.8 36.4 60.2 64.4 70.3 cees 70.3
14.2 15.2 17.9 25.4 21.3 232 26.8 33.0 357 36.5 41.5 (43.3) 49.2
ove [50.0] 69.9 92,4 99.7 103.0 113.0 112.0 2325 2534 263.1 (388.0) 343.3
70.1 70.1 71.6 78.8 82.3 90.6 99.2 81.2 1174 141.7 179.0 e 1937
see [7.0] [7.0] [7.0] [7.0] [7.00 [10.0] [10.0] [10.0] [11.0] [11.0] “ee [11.0]
2041 2259 256.6 2889 317.1 3954 4317 4446 5479 698.0 890.0 ces 9821

870 890 950 1060 1180 1409 1610 1811 2305 2713 3226 . 3397
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Table 1 A. 9. Middle East: current price figures

Currency 1949 1950 1951 1952 1953 1954 1955 1956 1957

Cyprus mn. pounds ..
Iraq mn. dinars 6.6 7.0 7.7 11.8 15.2 16.7 17.2 25.8 29.7
Iran mn. rials 2271 2477 2477 2533 2545 3430 4905 6167 7898
Israel mn. pounds 22 28 49 49 49 50 57 122 183
Jordan mn. dinars 4.0 5.0 8.6 9.1 9.9 10.2 10.5 12.8 13.4
Kuwait mn. dinars
Lebanon mn. pounds 17.3 14.6 17.9 17.6 21.2 21.7 26.7 38.0 39.1
Saudi Arabia mn. rials
Syria mn. pounds 49 68 69 70 87 76 82 161 140
United Arab Rep. mn. pounds 34 31 33 35 37 47 71 83 78
Table 1 A. 10. South Asia: constant price figures

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958
Afghanist.an e con cee . oo “ee . one cen oo
Ceylon 0.8 1.2 22 2.9 4.0 6.5 6.0 7.2 9.8 13.8
India 443.0 4520 452.0 475.0 470.0 503.0 524.0 6240 5670 621.0
Nepal . vee SN
Pakistan 1670 186.0 219.0 2460 193.0 1700 2000 192.0 1590 166.0
Total 600.0 650.0 680.0 730.0 680.0 690.0 7400 830.0 750.0 8100
2 1967.
Table 1 A. 11. Scuth Asia: current price figures

Currency 1949 1950 1951 1952 1953 1954 1955 1956 1957

Afghanistan mn. afghanis
Ceylon mn. rupees 3.5 54 10.6 13.8 19.0 30.2 27.4 32.8 459
India mn. rupees 1672 1748 1833 1878 1926 1969 1932 2118 2665
Nepal mn. rupees
Pakistan mn. rupees 621 662 812 935 817 705 787 793 718
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Tables of values

Local currency, current prices

1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970

N | 2.7 3.3 2.7 2.6

31.0 35.8 42.4 44.8 48.2 58.3 67.9 81.0 88.7 91.0 97.7 104.5 cee
12589 15629 13857 14137 14170 14469 16523 21098 28267 34780 37352 40254 54219
212 243 294 313 386 511 746 952 1255 1642 2116 2765 3556

15.9 20.1 19.1 18.9 20.6 21.1 21.1 17.6 21.6 23.0 27.5 450 [(45.0)

10.5 11.0 13.0 21.5  [23.0] [25.1}

45.6 43.0 47.8 56.4 80.6 68.9 76.6 90.1 1143 1284 136 160 172

oo o ser 324 441 490 522 589 603 1287 1444 1545 1742
234 237 251 261 279 297 346 365 316 478 587  (740) o
71 70 78 91 100 110 143 178 200 248 327 427 v

US $ mn, at constant 1960 prices and 1960 exchange-rates (Final column, X, at current prices and exchange-rates)

1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1969 X

o 7.4 [8.0] [8.0] [8.0} 7.6 6.8 59 5.3 5.0 [5.0] s 25.5¢

15.0 15.0 15.2 13.9 11.9 11.6 11.9 12.7 13.2 13.4 [13.4] 12.7¢
577.0 5820 6250 862.0 1409.0 1380.0 1346.0 13070 1179.0 1209.0 1191.0 (1193) 1437.0

s 2.6 [3.0] [3.0} 3.4 33 3.2 3.8 4.7 5.0 [5.0] s 6.6°
195.0 205.0 203.0 193.0 208.0 2350 367.0 439.0 3560 382.0 (394.0) cee 529.0
800.0 8120 8542 10799 16403 16375 17349 1767.7 15582 16144 16084 --- 20108

Local currency, current prices

1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970

v 552 e+ 907 1019 1087 1150 (1229)
6.2 7.9 713 732 678 595 596 615 658 723 (158) -+ “ee
2797 2699 2774 3046 4336 7306 8084 8651 9279 9547 10045 10818 (11392)
.o - .- 329 372 379 433 613 668  --- “ee

M 878 978 984 938 1029 1208 198 2553 2215 2340 (2 525) see

18 - 703345 SIPRI Yearbook 196970 273
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Table 1 A. 12. Far East: constant price figures®

1952

1958

Country 1949 1950 1951 1953 1954 1955 1956 1957
Burma 18.3 25.3 323 49.0 70.3 87.9 76.9 76.3 76.1 85.1
Cambodia e cae “ee cee vee ees oo e oee b
Hong Kong
Indonesia . 347.5 e 3777 3374 2663 2642  329.5 419.4
Japan - . 423.7 441.1 502.3 484.8 457.1 451.7 446.6 451.0
Korea,North oo PR PR “ee oo cee - e coe
Korea, South 41.1 66.8 1544 1854 150.8 1454 187.0 220.2
Laos cee oo e oo P oo v “ee sen e
Malaysia 34 3.1 28.4 46.1 64.4 58.5 52.5 47.9 50.0 52.2
Mongolia
Philippines 46.3 54.4 67.9 82.8 83.9 80.1 78.4 79.0 80.9 84.7
Thailand 21.6 22.3 31.0 52.0 53.3 52.3 45.8 41.2 74.1 62.4
Viet—Nam,North “ee oo e coe . vee “ee - cee cee
Viet-Nam,South ces e eee cee vee e e
Taiwan v .. cee 66.5 80.0 1109 1144 . 1262 207.2

Total [650.0] [1120.0] [1 400.0] {1 420.0] [1 650.0] [1 670.0] [1570.0] [1 590.0] [1 790.0]2 050.0]
% Dates of independence are shown in table 13. b 1968.
Table 1 A. 13. Far East: current price figures
Currency 1949 1950 1951 1952 1953 1954 1955 1956 1957

Burma mn. kyats 105.0 1222 1527 2223 3089 369.6 338.0 3573 378.3
Cambodia mn. riels N
Indonesia bn. rupiah 3.3 (XN 3.9 3.6 3.9 4.4 6.1
Japan bn. yen 118.5 131.0 1576 1620 151.3  149.5 152.3
Korea,North mn. won . oo e . e eoe oo oo
Korea, South bn. won . . 0.8 2.7 4.4 6.0 7.1 11.3
Laos mn.kt'ps SN “oe oo vee aee ces coso cos seo
Malaysia mn. dollars 8.2 8.6 97.5 1609 210.1 1844 160.5 148.1 160.6
Mongolia mn.tugrik cee e aee PN cos vee ces con eee
Philippines mn. pesos 940 113.6 153.6 1746 171.9 1623 157.2 161.6 169.1
Thailand mn. baht 278.4 297.5 4555 8444 961.0 9436 8552 816.7 1566.7
Viet-Nam, North  mn. dong 283 | “ee
Viet-Nam, South  bn. piastres . . . (RS | e e e e
Taiwan bn. dollars . . 1.5 see 2.8 3.2 3.8
Table 1 A. 14. Oceania: constant price figures

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958
Australia 245 299 434 511 501 454 470 458 422 417
New Zealand 36 43 62 84 95 82 77 77 74 74
Total 281 342 496 595 596 536 547 535 496 491
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US 8 mn, at 1960 prices and 1960 exchange-rates (Final column, X, at current prices and exchange-rates)

1959 1960 1961 1962 1963 1964 1965 1966 1967 1268 1963 1372 1969
96.6 89.2 82.9 89.5 101.0 97.6 108.3  105.1 102.7  107.1 111.2 111.6
s [35.0] 43.0 45.1 43.2 47.1 42.6 43.1 49.1 49.3  [50.0] 40.5°
s [8.0] [8.0] [8.0] [8.0] [0.51 fiox]  [1o.¢1 1001 {10.01 [10.0] f10.0]
418.8 484.8 540.7 3622 2654 2048 1825 {200.0} 230.3 1814 38L0 211.6
4623 4559 4727 517.0 390.0 553.0 623.0 6580 720.0 750.0 810.0 (924.0) 1310.7
-+ [200.0] [225.0] [250.0] [275.0] [300.0] [350.0]1 1[300.0] [450.0] [600.0] [650.0] [691.0]
2336 227.1 2369 2739 2265 2130 2247 2775 296.6 360.4  403.1 282.6
ses [20.0] [20.0] 24.6 17.7 9.9 to.1 18.6 18.7 19.0 18.8 41.2
46.0 42.9 36.3 36.6 49.2 68.9 97.1 119.6 1109 1146 1254 [i63.4] 133.1
s [15.0] [15.0] [15.0] [20.00 [20.c] [20.0] [20.6] [20.0] [20.0] [20.C] [20.0]
87.6 87.1 89.4 87.1 87.1 83.3 93.0 1114 1246 147.1  176.4 146.5°
66.2 65.2 68.8 72.0 742 787 86.2 91.9 110.0 1349 1473 161.3
-+- [200.0] [225.0] [250.0] [275.0] [300.C] [350.C] [400.0] [450.C] [500.0] [550.0] [550.0]
o 1570 162.0 248.0 231.0 283.0 313.0 2270 186.0 327.0 449.0 668.9
219.2 2033 2142 2455 2494 2676 2855  236.1 232.7 2354 [240.0] 300.0°
[2 180.0] [2 290.0] [2 440.0] [2 525.0] [2 315.0] {2 535.0] [2 800.0] 2 829.0] [3 125.0] {3 555.0] [4 150.0; [4 650.0]

Local currency, current prices

1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
406.5 410.8 426.3 408.0 4319 471.7 466.3 517.4 502.2 490.8 511.9 (53! 3)
soe ese -+« 1610 1736 1764 1 964 1845 1855 2100 2250 .
11.1 14.1 21.7 31.7 57.4 91.4 144.7 5219 --+ 20325.0 36070.0 30 0()00
153.8 159.3 163.3 178.3 "08 6 169. l 240 0 299.1 3320 378.0 415.0 459.0 553.0
o soe see PR [ e . e 1617‘0 1798.0 e
12.8 14.0 14.8 !6 7 292.5 20, 5 24 9 29.9 41.1 48.7 50.4 81.1 .
s 2 280 3144 3430 6 384 8 400 9 120 9750 9200
166.2 142.3 131.3 1 10 9 112. 0 154 9 §217.0 203.0 380.8 366.6 379.3 4l0 0 535.0
R s P 100 100 100 80 cee
182.4 186.9 193.4 201 5 207. 7 "19 3 227.1 260.0 330.8 391.1 464.6 571 2 708.9
1389.7 14205 1 378 4 14730 15800 1643.0 1777.6 19640 2170.6 2702.8 33875 3764.4 se
e . 882 1103 832 1323 1 470 .
soe s 5 5 6.0 9.5 9.5 12.0 15.5 18.1 21.4 47.7  (78.6)
6.3 74 8.1 9.2 10.8 11.2 12.0 12.8 10.2 11.0 12.0 oo
US § mn, at 1960 prices and 1960 exchange-rates (Final columnn, X, at current prices and exchange-rates)
1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1969X
423 419 425 441 465 521 641 774 881 1010 1030 (1051) 1258
75 77 73 71 71 84 94 100 97 100 [93] 10171
498 496 498 512 536 605 735 874 978 1110 [1123] 1359
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Table 1 A. 15. Oceania: current price figures

Currency 1949 1950

1951

1952 1953 1954

1955

1956

1957

114
16

152
20

mn. dollars
mn. dollars

Australia
New Zealand

265
32

368
47

373
55

342
50

362
48

372
50

354
49

Table 1 A. 16. Africa: constant price figures®

1949

1950

1951

1952 1953

1954

1958

Algeria . con ves .o
Burundi eve “es P e ces
Cameroon cen “ee “en ves .
Central African Rep. ..

Chad vou .o .o . .
Congo, Kinshasa . .. ..
Congo, Brazzaville e . ..
Dahomey .
Ethiopia . AN .. .
Gabon e ces ces .. .
Ghana ces e cee .
Guinea .. . ..
Ivory Coast ..

Kenya .. .
Liberia . .. ..
leya vee PN ves P .
Madagascar ‘e .o e e ..
Malawi .. .
Mali ..
Mauritania . .
Mauritius . . . ..
Morocco .. .
Niger . . .
Nigeria ..
S. Rhodesia . .e
Senegal e e RPN - s
Sierra Leone cen e cee ces oo

Somalia
South Africa
Sudan

45.4
2.9

41.5
7.1

759
54

79.6
4.8

68.0
58

Tanzania, Un. Rep. of “es I
Togo P P eoe .
Tunisia aes cen ces . ..
Uganda iee AN cee . .
Upper Volta e o ces .
Zambia .ee ‘e .

Rhodesia and

Nyasaland, Fed. of “ee
Total [50.0]

[50.0]

[90.0]

[90.0]

[80.0]

e eee ..
“ee aee .
ves . .
“ee . .
ees ane .
ves . .-
eee . ..

vee .ee
ces eee ..
. . .
“es .. .
cee eee 5.3
“ee aee .
aee cer
ees “ee eee
cee eee vee

. cen

cee .ee
oee .
ces . I
cee eee ..
cee vee .ee

.. cee .

64.0
7.3

66.5
8.5

74.3
8.7

ees vee 4.1
see 7.8 10.2

[80.0]

[90.0]

[130.0]

11.5
[150.0]

7.2
5.0
N

0.4
424

see
coe
sae
oss

ore

58.0
14.3

10.0

cen
coe

12.0
[170.0]

9=1968. ®=1967. ©=1966. ¢ Dates of independence are shown in table 17.
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Local currency, current prices

1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
352 365 376 391 406 431 494 629 781 922 1082 1135 (1187)
50 54 56 53 53 55 67 77 84 87 94 91 vee
US $ mn, at 1960 prices and 1960 exchange-rates (Final column, X, at current prices and exchange-rates)
1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1969X
.. [67.0] 72.5 87.7 83.3 85.2 852 (85.2) (852 (85.2) 99.2
X .. 1.6 1.8 2.0 2.9 2.9 35 3.7 [4.0] oo 3¢
. 9.7 719 14.3 11.9 11.4 12,0 12.3 12.2 [12.2] ver v 16.2°
oee 0.8 0.9 0.9 1.6 2.2 2.1 (211 .- .o e 3.0°
e .. 14 1.3 1.6 23 3.7 4.3 4.4 5.9 oo . 7.8
[40.0] [40.0] [40.0] 44.5 60.7 98.3 1370 117.2 95.0 88.1 o 133.5¢°
0.4 [2.0] 3.3 [3.6] 4.0 3.8 5.1 [6.0] 4 2 [4.5] v 6.0°
[0.5] [0.8] [1.0] 1.1 4.0 4.0 4.0 {4.0] oo oo 4.0¢
10.0 15.0 18.2 19.2 209 229 27.9 30.4 31.2 30 0 27.4 v 37.5
o [0.5] [1.0] 1.4 2.2 1.7 2.5 2.4 2.3 [2.4] cee see 3.0°
8.3 14.6 20.6 19.7 17.9 18.1 16.8 15.5 20.2 22.5 26.0 v 48.2
wee {3.0] [4.0] 59 6.0 50 11.0 13.0 [15.0] aee e v 13.0°
o [2.0] [5.0] 8.0 7.3 10.0 11.2 11.1 13.8 aee 16.7°
4.6 2.6 0.9 0.7 1.8 5.6 2.0 11.3 14.1 14.5 o XX 16.2
1.1 [1.4] [1.7] [2.0] 24 2.6 2.8 2.7 2.6 2.5 [2.5) o 2.9%
4.2 [6.0] [8.0]1 [10.0] 12.8 12,5 16.6 17.5 21.1 22 7 (28.2) (31.4) 40.0
e 0 4 0.8 [2.7] 4.6 8.1 9.1 9.5 10.2 s see 12.2°
0.8 1.2 1.2 1.5 13 1.5%
. [2 0] [5.0] 8 7 [8.8] 9.0 10.0 5.0 5.0 [5.0] [5.0] 4.6) 5.0°
. [1.0] [2.0] {3.0] 4.0 2.0 2.0 4.0 6.0 [6 0] oo oo 6 0”
0.4 0.2 0.2 0.2 0.2 0.2 0.4 [0.4] [0.4] see oo
90.1 {80.0] 73.7 76.7 884  96.3 85.0 85.3 914 122, 5 [125.0} oo 148.2“
. [0.6] 1.2 1.5 34 5.0 6.0 3.0 3.0 [3.0] eee cee 3.0t
16 0 21.9 29 0 38.8 47.4 54.4 48.2 72.4 96.0 54,5 64.0 73.9%
ree oo 12.5 15.8 14.6 17.5 20.1 [23.0] vee 21.2¢
[1 5] [3.0] [6.0] 8.1 9.6 12.8 12.4 12.5 [12.5] see oo 15.0°
[1.0] 2.1 2.0 1.9 1.8 2.2 2.2 2.2 [2.2] oo 2.59
[l 5] 3.2 3.2 4.0 4.3 3.6 4.7 5.5 e oo 7.5%
414 61.6 89.5 151.3 158.1 223.6 229.2 2483 276.3 277 5 [286.4] (XX 353.9%
15.8 17 6 17.6 17.9 19.7 20.0 26.7 37.8 38.5 46.5 [46.5] e 55.3%
eee [0.6] 1.4 2.5 4.7 6.5 7.4 8.6 9.2 [10.2] s 12,3
[0 1] 0.2 0.4 0.6 1.8 1.8 1.8 1.6 1.6 2.5%
154 17.6 19 7 15.7 16.4 19.1 15.4 17.7 16.4 20.0 19.2 e 20.0
ves oee 0.7 2.7 4.9 8.3 11.5 1.0 (11.3) (10.4) oo 14.5°
[0.711 [l 4] [2.1] 2.8 8.0 3.0 4.0 3.8 3.8 4.2 oo 3.8%
4.0 12,6 16.0 15.5 13.7 [13.7] 19.6°
17.2 15.4 22.3 24.2 [19.0]
[210.0] [320.0] [380.0] [550.0] [600.0] 740.0 8500 900.0 [960.0] [1000.0] [1 650.0} [1 230.0]

277



World military expenditure

Table 1 A. 17. Africa: current price figures

Currency 1949 1950 1951 1952 1953 1954 1955 1956 1957

Algeria mn. dinars [ER oo ven “ee ces eee - vie
Burundi rin. francs ..
Camecroon bn. francs cee “ee .. ..
Central African Rep. mn. francs aoe ees eee ves .. . . ces
Chad mn. francs . ees ees cen .. .
Congo, Kinshasa mn. francs oo vee see see .
Congo, Brazzaville mn. francs [ oo eee see . . .
Dahomey wmn. francs soe . aee oo
Ethiopia mn. dollars cee .
Gabon mn. francs .. .
Ghana mn. cedis .. oen o . . 3.6 5.6 6.91
Guinea mn. francs .
Ivory Coast mn. francs see . vee
Kenya mn, pounds voe cer . 1.8 2.0
Liberia mn. dollars “ee .. . . [RX ove
Libya mn. pounds e . . .
Madagascar bn. francs LR . .- oo . .
Malawi mn. pounds vos .. . . . .
Mali mn. francs cee . . oo e
Mauritania mn. francs vee . . . . vee voe
Mauritius mn. rupees .. . eus v 2
Morocco mn. dirhams . - - s o
Niger mn. francs . .. e
Nigeria mn. pounds .o 0.8 0.8 0.8 1.3 . 1.4 1.5 1.8
S. Rhodesia mn. pounds .. . . veu
Scenegal mn. francs . vee . s
Sierra Leone mn. leones .. . aee wee . .o .
Somalia mn. shillings . .
South Africa mn, rands 22 21 41 47 42 40 42 48 52
Sudan mn, pounds 0.7 1.6 1.4 1.5 1.7 2.4 2.8 2.8 3.8
Tanzania, Un. Rep. of mn. pounds eee
Togo mn. francs . . . . ... ves vee
Tunisia mn. dinars v s . EERY | 1.8 2.5
Uganda mn. pounds . .- . .. 0.7 0.8 0.7
Upper Volta mn. francs (R . . . .. eee oo
Zambia mn. pounds .. . . ree [ .
Rhodesia and Nyasa- :

and, Fed. of mn. pounds X .- . 2.6 3.5 4.1
Table 1 A. 18. Central America: constant price figures

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958
Costa Rica 1.8 1.4 1.9 2.0 2.0 2.2 2.2 2.2 2.5 24
Cuba
Dominican Republic 33.5
El Salvador 4.3 52 5.4 6.6 6.9 6.6 6.6 7.0 8.0 1.5
Guatemala 6.4 5.5 5.4 6.3 6.2 5.8 7.2 8.2 8.6 9.2
Haiti oo oo 3.4 3.6 5.1 4.5 4.4 4.8 4.8 6.2
Honduras 3.6 3.2 33 3.7 34 3.3 31 4.6 4.5 5.0
Mexico 58.3 56.4 58.3 55.2 62.8 50.0 56.9 64.2 76.0 74.4
Nicaragua 7.4 5.9
Panama .
Total [270.0] [270.0] ([270.0] [270.0] [280.0] [260.0] [270.0] [280.0] [300.0] [300.0]
#1968, P=1965.
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Tables of values

Local currency, current prices

1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
.o .. .e- .. --f 392 490 490 490 490 490 490  (490)

. eee o oo 85.9] 99.9 1189 1819 199.8 239.0 268.0 oee see
vee (R | 2.4 2.0 3.7 34 3.5 3.7 3.9 oo o e e
N 247 247 494 741 741
see see LR | 4 319 367 441 820 1426 1476 1540 (1934) cee

L eee LREY | 3280 6120 9703 15650 18300 21800 24023
69 98 1 --- 1070 ©o-ee 1235 1235 1729 1482
. | . 272 988 988 988
.. -26.6 37.3 45.1 49.2 -54.4 61.2 83.8 101.3  105.3 101.1 93.7 are
.- e ...l . 371 618 494 741 741 741 ee oo e
7.1 8.4 14.9 21.9 23.5 21.9 25.3 30.2 29.2 35.3 40.4 (49.2) see
...l e e 1457 1482 1235 2717 3211 o ces e e
see [N | <o 2148 1976 2742 3162 3236 4125
1.8 1.6 0.9 0.3 0.3 0.7 2.1 3.5 4.7 5.9 6.1 5.8 see
. 1.0 2.4 2.6 2.8 2.8 3.0 2.9
e 1.5 see vee oo 5.0 5.0 7.0 8.0 10.0 11.0 14.3 (16.4)
LRRY | 0.1 0.2 1.2 2.2 2.6 2.8 3.0
0.3] 0.5 0.5 06 0.5
[ . (2N | cer 2149 see 2223 2470 1235 (1235) (1235 (1235) (1235)
| . .. 988 494 494 988 1482
2 2 1 1 1 1 1 2 e ves - .. e
189 430 .- 380 415 508 574 523 520 553 750 cen oee
-0 296 371 840 1235 1482 741 741
4.2 5.2 5.7} 8.3 11.4 15.2 19.0 22.7 21.9 31.6 42.3 26.4 33.9
oo aes .. ves SN 4.9 6.1f 5.9 7.2 8.9 cee ces

. .. 2R | see 2223 2717 3705 3705 3705
-1 1.6 1.5 1.6 1.6 2.0 2.1 2.1 BERR
son e ---] 246 25.5 32.0 38.6 36.9 46.4 53.8 s eee eer

40 29 44 65 111.5 117.7 170.8 181.6 203.8 2343 237.8 2525 2573
5.0 5.5 6.1 6.7 6.9 7.9 8.3 10.9 15.7 17.7 19.3 24.5 32.8
LRRS | 0.5 0.9 1.7 2.5 2.9 3.5 3.9 4.4

. eee (X 66.3 144.3 228.6 682.2  672.1 691.1 6204 622.3 s ..
4.4 6.6 7.4 8.6 6.6 7.1 8.6 7.4 8.8 8.4 10.5  (10.5) coe
0.7 0.7 0.4 0.1 0.31 1.0 20 3.8 5.1 5.2 [5.0] [4.6] [
EE) | 692 1976 741 988 943 940 1045
- .. . 1.5] 5.0 7.1 72 7.0 ..
4.4 6.4 5.5 8.6 9.5 see oen
US & mn, at 1960 prices and 1960 exchange-rates (Final column, X, at current prices and exchange-rates)
1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1969X
5.7 5.8 5.6 5.7 5.6 5.3 5.8 [5.8] [5-8] [5.8] [5.8] 2.2b
res [175.01 [175.0] [200.0] [200.0] 200.0 213.0 230.0 250.0 [250.00 [250.0] [250.0]
41.7 33.4 34.4 33.4 30.8 33.3 30.8 28.4 27.3 26.5 [26.5] 30.3¢
6.2 6.1 6.3 8.9 8.6 7.9 9.0 9.2 9.6 9.4 [9.4] 9.8¢
9.6 9.6 9.3 9.0 9.3 10.9 14.1 14.5 16.1 13.9 14.8 157
6.6 5.5 5.1 6.0 57 6.2 6.1 54 5.7 55 [5.5] 7.2¢
4.6 4.1 7.1 7.0 7.3 4.9 5.0 5.3 52 5.3 [5.3] 6.4
74.8 81.7 88.1 97.9 108.0 121.0 121.3 126.0  146.9 152.8 166.3 204.8
6.2 6.7 6.9 6.9 7.1 6.9 72 713 8.4 8.1 [8.1] 9.8¢
vee [1.0] [1.0 [1.0] [1.0] 1.0 1.0 1.0 [1.0] [1.0] [1.0] [1.0]
[310.0] [330.0] [340.0] [380.0] [380.0] 395.0 410,0 4300 475.0 [480.0] [490.0] [535.0]
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Table 1 A. 19. Central America: current price figures

Currency 1949 1950 1951 1952 1953 1954 1955 1956
Costa Rica mn, colones 7.6 6.8 9.6 9.8 9.9 11.2 11.6 12.0
Cuba mn. pesos
Dominican Republic mn. pesos eee vee . cee ves ves cee ves
El Salvador mn. colones 7.0 9.9 11.9 12.7 15.4 14.5 16.4 17.4
Guatemala mn. quetzales 5.2 5.1 5.6 6.0 6.0 6.7 8.0 8.8
Haiti mn. gourdes 15.6 17.7 19.8 22,9 26.3 25.7 259 27.2
Honduras mn. lempiras 5.8 5.7 6.4 6.5 6.1 6.4 6.4 9.3
Mexico mn. pesos 331 346 398 435 479 405 533 632
Nicaragua mn. cordobas
Panama mn. balboas ..
Table 1 A. 20. South America: constant price figures

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958
Argentina 379.4 2683 281.5 247.8 270.1 291.7 231.4 2926 247.0 279.1
Bolivia o e oo o 4.2 oee .- 2.4 2.5 2.1
Brazil 220.2 2194 246.2 238.8 2417 2353 2684 323.8 359.1 367.6
Chile 68.2 78.1 73.7 vee 132.3 84.7 1263 1209 129.8 121.0
Colombia 24.6 23.2 29.3 40.8 544 64.1 63.4 61.7 54.9 50.8
Ecuador o v cee 7.5 12.1 oo 18.2 20.1 19.3 18.4
Paraguay 4.8 4.8 [5.8]
Peru 28.5 313 36.2 35.0 34.2 32.2 343 56.5 50.9 577
Uruguay res aee ‘e cos “ee ‘e “es ces ves
Venezuela 47.6 63.5 63.5 70.5 71.1 69.6 1114 1392 117.6 186.2
Total 7900 7100 7600 7600 830.0 8100 870.0 1030.0 990.0 1100.0
9=1968. °>=1967.

Table 1 A. 21. South America: current price figures

Currency 1949 1950 1951 1952 1953 1954 1955 1956
Argentina mn. pesos 2071 1952 2747 3320 3775 4246 3 809 5420
Bolivia mn. pesos cee oo (XS see 1.7 eee 4.7 9.7
Brazil bn. cruzeiros 5.9 6.3 7.6 9.3 11.3 13.0 17.8 26.2
Chile mn. escudos 2.8 3.7 4.5 6.0 11.7 13.2 343 51.7
Colombia mn. pesos 71 81 110 150 214 275 272 283
Ecuador mn. sucres oo wee 88 113 181 250 295 298
Paraguay mn. guaranis v ven s e vee ves .o
Peru mn. soles 319 398 508 522 562 551 618 1 066
Uruguay mn. pesos ‘e “en e vas vee ves ves
Venezuela mn. bolivares 153 182 201 212 210 270 338 382
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Tables of values

Local currency, current prices

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
13.6 13.2 13.3 13.6 13.5 14.1 14.4 15.4 14.4 ..
200 213 230 250
ses 34.5 42.6 334 31.6 33.1 34.0 370 35.0 324 31.1 30.3 aee
19.2 19.0 15.6 15.3 15.5 21.7 21.3 20.0 22.6 23.0 24.1 24.5 vee
9.3 9.8 9.8 9.4 9.2 9.3 10.2 12.7 14.3 14.7 16.4 14.4 15.7
29.7 35.0 344 32.8 31.7 31.6 33.5 38.8 36.8 35.4 35.8 35.8 oo
8.9 9.1 9.3 8.2 14.4 14.5 15.4 10.8 11.4 12.4 124 12,9 vee
792 862 883 1021 1111 1258 1388 1589 1651 1789 2148 2284 2558
51 55 53 57 60 70 69
cee con PR .e cee 1 1 1 N Tees e
US $ mn, at 1960 prices and 1960 exchange-rates (Final column, X, at current prices and exchange-rates)
1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1969X
253.7 2849 2804  269.8 262.6 288.6 276.0 310.7 246.7 260.5 307.7 435.1
2.8 4.0 4.6 4.7 6.0 12.1 16.4 15.1 15.3 [15.3] [15.3] 19.3%
288.8 267.3 245.1 264.6 259.8 272.8 406.9 340.5 478.9 420.8  [420.8] I 099.5°
96.4 103.5 1052 111.6 95.9 94.2 111.5 116.1 127.8 129.3 122.2 110.7
42.2 47.3 56.2 88.8 97.1 94.6 101.6 101.6 104.9 106.7 125.7 162.2
16.5 22.2 21.1 20.1 17.4 19.8 222 24.0 23.1 18.6 17.4 22.0
[5.1] [4.9] 4.2 4.8 5.3 5.5 59 7.2 8.8 9.5 [10.0] 21.7¢
50.8 50.1 [60.0] [70.0] 80.7 78.7 74.6 77.1 99.1 99.1 90.6 149.0
[9.4] [10.8] 14.9 14.9 20.3 19.8 24.8 23.8 234 15.2 [16.0] 18.0°
195.1 174.6 1519 157.8 188.3 197.6 219.1 231.8 256.8 253.4 250.1 197.5
960.0 9700 9400 10100 10300 10850 12600 12500 13850 13300 13750 22350
Local currency, current prices
1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
7115 9831 17686 24027 27367 33608 40188 45158 64703 96229 98933 120431 152300
239 35.0 41.0 39.0 57.9 61.0 66.0 147.0 2050 202.0 229.0 (X see
34.6 40.8 43.9 54.8 69.6 114.5 1945 3385 924 1157 2066 (2254) LR
73.1 82.2 91.1 109.0 119.3 144.1 178.5 2560 369.0 4720 614.0 7740 (964.0)
289 306 272 317 410 664 965 1072 1218 1467 1628 1761 2278
289 282 247 336 336 329 307 370 428 483 482 406 400
. vee 1348 1436 1613 2016 2471 2741
1039 1265 1259 1340 oo .+« 2614 2864 3122 3528 4994 5957 (5766)
187 221 365 509 1000 1662 3087 (4512)
496 601 607 540 533 509 613 650 734 796 881 880 889
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1B. Western powers’ military grant aid
Entroduction

The military expenditure figures in tables 1A.1 to 1A.21 include mili-
-tary grant aid in the figures for the donor countries, and exclude them from
the figures for the recipient countries. For some purposes it is useful to have
the figures added to the recipient country totals, to give a better estimate of
the total quantity of resources devoted to military purposes in that country.

Table 1B.1 gives estimates for the receipts of military grant aid by thirty-
nine countries where this aid amounted to more than 20 per cent of indigen-
ous military expenditure in any one year. The figures are converted into
constant (1960) dollars, in order to make them comparable with, and addi-
tive to, the constant-price military expenditure series. The constant-price
military expenditure figures are given in the same table for convenience.

The supplying countries included are the United States, the United King-
dom and West Germany. The United States figures include grants from
excess stocks. These are usually valued well below cost: the figures to some
extent therefore understate the value of military aid. For twenty-two of the
countries included in the table, the United States was the sole supplier of aid.
‘West German military aid was mainly to African countries. The United
Kingdom was the main supplier of aid to Jordan and Malaysia.

In the period 1950-67, five countries received military grant aid valued
at more than half their indigenous military expenditure. Four of them are in
the regions called “forward defence areas” in the United States military-aid
classification.

A. Military grant aid to forward defence areas
US 8 mn, at 1960 prices and 1960 exchange-rates

Military Military Grant aid as per
expenditure grant aid cent of military
1950~67 1950-67 expenditure

South Korea 3319.8 2699.6 80.4

Taiwan 2787.1 29324 105.2

Thailand 1147.6 654.2 57.0

Turkey 4 585.0 2 847.0 62.1

Greece 2961.0 1689.5 57.0

No figures are included for Soviet military aid. In the first place, most
of the value estimates are Western conjectures. In the second place, most
Soviet aid appears to be in the form of long-term credits, rather than
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outright grant aid.! Consequently it is quite probable that the payments
made do in fact appear in the indigenous military expenditure figures of the
countries concerned.

Sources and methods

USA: The basic source was Overseas Loans and Grants and Assistance from
International Organizations, Obligations and Loan Authorizations, 1 July
1945 — 30 June 1967, and 1 July 1945 —30 June 1968. This was supple-
mented by Military Assistance Facts, 1960/61-1966/67.

UK: Civil Estimates, 1949/50-1968/69.

Only developing countries are included in the recipient areas. Figures are
only given where military aid was significant in relation to military expendi-
ture—that is, 20 per cent or more in any one year.2 The figures were cor-
rected for price movements in the donor country using a consumer price
index based on 1960: for donor countries other than the USA they were
then converted into dollars at 1960 exchange-rates. They were then put onto
a calendar-year basis. Figures for US military grant aid for the two periods
1949-1952 (Marshall Plan period) and 1953-1957 (Mutual Security Act
period) were not available on a year-by-year basis. A uniform rate of deliv-
ery during the period was assumed.

! Military aid to the United Arab Republic appears to be an exception.
? In addition, figures are given for Indonesia, Argentina and Brazil, although they do
not strictly speaking qualify by this criterion.
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Table 1B.1. Western powers’ military grant aid to third world countries®

For convenience, the military expenditure figures from the constant-price tables are entered here next to the grant
aid figures. MA4 =military aid. M E=military expenditure.

1950 1951 1952 1953 1954 1955 1956 1957
Middle East
Iran M4 50 50 31.8 33.6 33.6 33.6 33.6 64.9
ME 66.5 63.4 60.0 56.9 64.7 90.0 105.7 127.2
Iraq MA - — 3.1 5.7 5.7 5.7 5.6 15.9
ME 21.8 22.5 31.9 47.1 53.1 532 75.1 82.4
Jordan M4 (15.5) 20.7 26.5 27.8 27.8 27.8 27.8 7.0
ME 16.6 279 29.2 31.2 31.8 323 38.5 39.3
Far East
Cambodia MA — — 52 10.5 10.5 10.5 10.5 10.7
ME — — — — — — — —_
Indonesia M4 14 14 14 1.0 — - —_ —_
ME — 347.5 _ 377.7 3374 266.3 264.2 329.5
Japan MA —_ — 47.3 94.7 94.7 94.7 94.7 125.5
ME — 423.7 441.1 502.3 484.8 457.1 451.7 446.6
Korea, MA 3.6 3.6 60.3 117.1 117.1 117.1 117.1 238.9
South ME — — 66.8 154.4 185.4 150.8 145.4 187.0
Laos® MA — — 3.6 7.2 7.2 7.2 7.2 115
ME — — — — — — — —_
Malaysia M4 (16.8) 23.9 346 15.0 4.4 0.8 — 10.3
ME 3.1 28.4 46.1 64.4 58.5 525 47.9 50.0
Philippines MA 243 24.3 26.4 28.4 28.4 284 284 35.1
ME 54.4 67.9 82.8 83.9 80.1 78.4 79.0 80.9
Thailand MA 53 53 259 46.7 46.7 46.7 46.7 38.2
ME 22.3 31.0 520 53.3 52.3 45.8 41.2 74.1
Viet-Nam, MA 86.6 86.6 77.4 64.3 64.3 64.3 64.3 73.0
South® ME — — — —_ — — —_ —
Taiwan MA 15.4 15.5 1484 280.8 280.8 280.8 280.8 234.1
ME —_ — — 66.5 80.0 110.9 1144 126.6
Africa
Ethiopia MA — — 1.7 3.0 3.0 3.0 3.0 6.4
ME — — — —_— — —_ — —
Guinea MA —_ — — — _— —_ —_ —
ME — — — — — — —_ —
Liberia MA —_ — — —_ — —_ — —_
ME —_ — — — — —_ —
Libya MA — —_ — — — —_ — 0.6
ME — —_ — — — —_ — —_
Madagascar MA — — — — —_ —_ - —
ME —_ —_ — - —_ —_ — —_
Mali MA —_ — — _— — — — —
ME —_ — —_ — —_ — —_
Niger MA — — — — —_ —_ — —
ME —_ —_ — — _— —_— —_ —_
Somalia MA —_ — - —_ — —_ — —
ME — —_ — — — — —_— —
Sudan MA —_ — —_ — —
ME 7.1 54 4.8 5.8 7.3 8.5 8.7 11.8
Tanzania MA —_ —_ — — — —
ME — — — — —_ —_ —_ —_
Tunisia MA — — —_ _— — — —
ME — — — — — —_ 4.1 59
Central America
Guatemala MA — — — 0.1 0.1 0.1 0.1 0.2
ME 55 54 6.3 6.2 58 7.2 8.2 8.6
Honduras MA — — — 0.1 0.1 0.1 0.1 0.2
ME 32 33 3.7 34 3.3 3.1 4.6 4.5
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US 8 mn, at 1960 prices and 1960 exchange-rates

1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968
87.0 96.9 674 46.1 50.0 48.1 38.7 43.0 37.5 355 (7.1
2027 2267 1829 1810 1801 1830  201.2 2520  338.7 4099  433.7
12.4 0.4 — — — 0.1 0.1 0.2 0.1 0.1 —
88.5 1031 1187 1235 1322  153.6 1812 2231 2320 2108  230.1
5.8 3.7 3.7 4.0 4.0 5.5 9.1 6.6 8.3 79 (1.0)
459 57.2 53.5 52.3 55.9 56.5 55.6 45.8 54.8 580 68.1
7.8 4.1 4.8 8.2 11.0 7.6 1.9 0.2 — — —
— —  (350) 430 45.1 432 47.1 42.6 43.1 49.1 49.3
57 8.4 77 13.1 16.3 11.7 44 12 0.5 4.1 a.3)
4194 4188 4848 5407  362.2 2654 2048  182.5  (200.0) 2303  184.8
155.5 1354 1056  109.7 59.3 27.1 2338 14.5 13.5 15.6 Q.4
4510  462.3 4559 4727  517.0 3900  553.0 6230 6580 7120 7533
287.6 2137 2217 2077 1867 1598 1685 1797 1448 1546  (86.8)
2202 2336 2270 2369 2739 2265  213.0 2247 2775 2966  360.4
12.0 11.2 27.7 40.5 20,0 - . . . . .
- —  (200) (200) 246 17.7 9.9 16.1 18.6 18.7 19.3
12.0 14.4 18.2 11.8 4.7 12.6 15.2 11.7 10.4 6.0 1.2)
52.2 46.0 42.9 36.3 36.6 49.2 68.9 971 1196 1109 1127
31.8 21.0 26.4 27.6 24.7 18.6 14.3 21.5 232 254 (14.7)
84.7 87.6 87.1 89.4 87.1 87.1 83.3 93.0 1114 1246 1494
24.7 22.5 27.0 37.9 64.0 66.5 4.2 37.7 44.0 24.2 —
62.4 66.2 65.2 68.8 72.0 74.2 78.7 86.2 919 1100  130.1
61.6 67.1 71,5 1171 1804 1952 2553 2630  104.5 . .
— — 1570 1620 2480 2310 2830 3130 2270 1860 3310
2394 2740 2015 1246 928 1033 1039 85.4 75.7 952  (62.6)
2072 2192 2033 2142 2455 2494 2676 2855 2361 2327 2373
7.8 6.9 9.3 14.5 14.9 12,0 10.5 12.1 12.5 15.0 ©.8)
- 10.0 15.0 18.2 19.2 20.9 25.3 27.0 304 (330)  (37.0
- — - - 2.2 1.1 1.0 1.0 1.0 1.0 1.0
- - (3.0) (40 59 6.0 50 11.0 130 (150 -
- - 0.1 0.4 0.8 1.0 0.5 0.6 0.7 1.0 —
- 11 a9 an Qo) 2.4 2.6 2.8 2.7 en  en
0.8 1.0 1.0 1.0 1.3 1.3 2.2 2.7 2.7 2.5 (1.0)
— 4.2 6.0) 39 0 (100 128 12.5 16.6 17.5 21.1 227
- - - 0.7 0.7 — — - - —
- - 0.4 08 @n 4.6 8.1 9.1 9.5 10.2 —
— - — 0.4 0.4 0.2 0.3 0.5 0.6 0.4 —
- - @20 (50 8.7 8.8) 9.0 10.0 5.0 5.0 -
— — — — - - - — 0.4 0.4 -
- — ©.6 1.2 1.5 3.4 50 6.0 3.0 (3.0) —
- — — — 0.9 0.9 0.9 0.4 - — —_
- — 1.5 32 3.2 4.0 43 3.6 4.7 5.5 —
0.9 0.6 0.1 3.5 2.7 2.3 23 0.6 0.3 0.3 0.1
14.3 15.8 17.6 17.6 17.9 19.7 20.0 26.7 37.8 38.5 46.5
- — - — 2.0 20 — - — —
- - — ©6) 1.4 2.5 4.7 6.5 74 8.6 9.2
- — 1.4 26 4.0 4.6 21 0.6 0.5 11 0.4
10.0 15.4 17.6 19.7 15.7 16.4 19.1 15.4 17.7 16.4 20.2
- 0.1 0.3 1.0 1.5 2.5 1.8 1.8 1.4 1.9 -
9.2 9.6 9.6 9.3 9.0 9.3 10.9 14.1 14.5 16.1 13.9
0.1 0.1 0.2 1.0 1.0 0.4 0.6 0.8 1.0 1.1 —
50 4.6 4.1 7.1 7.0 7.3 49 5.0 5.3 52 5.2
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Table 1B.1. Continued.

1950 1951 1952 1953 1954 1955 1956 1957

Nicaraguna MA —_ —_ — 0.1 0.1 0.2 0.2 0.2
ME — — — - — — — 7.4

Panama MA — —_ — — — — — —
ME — — — — — — — —

South America
Argentina MA — — — — — — —

ME 268.3 281.5 247.8 270.1 291.7 2314 292.6 247.0
Bolivia MA —_ -_— — — —_ — — —

ME — — — 4.2 — — 2.4 2.5
Brazil MA —_ — 13.0 26.1 26.1 26.1 26.1 23.7
ME 2194 246.2 238.8 241.7 2353 268.4 323.8 359.1
Chile MA — — 2.7 5.5 5.5 5.5 5.5 8.7
ME 78.1 73.7 — 132.3 84.7 126.3 120.9 129.8
Colombia MA — —_— 2.1 4.2 4.2 4.2 4.2 5.0
ME 23.2 29.3 40.8 54.4 64.1 63.4 61.7 54.9
Ecuador MA — — 1.1 2.2 2.2 2.2 2.2 3.0
ME — — 7.5 12.1 _ 18.2 20.1 19.3
Paraguay MA —_ —_ —_ —_ —_ —_ —_ —
ME — — — — —_ — 4.8 4.8
Peru MA —_ — 2.1 4.2 4.2 4.2 4.2 6.4
ME 31.3 36.2 35.0 34.2 32.2 34.3 56.5 50.9
Uruguay MA — — 1.1 2.2 22 2.2 2.2 5.0
ME — — — — — — — —_
Europe
Greece MA 104.1 104.1 100.3 96.6 96.6 96.6 96.6 124.9
ME 115 137 132 126 135 138 178 157 .
Turkey MA 75.2 75.2 138.6 202.1 202.1 202.1 202.1 2324
ME 165 183 191 211 217 228 215 211

Sources: See sources and methods, page 283. Bracketed figures are estimates.

% Military grant aid given by USA, UK and West Germany. All countries are entered for which grant aid was
20 per cent or more of military expenditure in any one year.

b US figures are classified after 1963.

¢ US military aid transferred to the Department of Defense budget in 1967.
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US § mn, at 1960 prices and 1960 exchange-rates

1958 1959 v 1960 1961 1962 1963 1964 1965 1966 1967 1968

0.1 0.3 0.5 0.8 1.4 1.5 1.1 1.1 1.0 1.1 —
5.9 6.2 6.7 6.9 6.9 7.1 6.9 7.2 73 8.7 (9.0)
— — 0.2 0.3 0.8 1.5 14 1.2 1.2 1.5 —
— — (1.0) (1.0) (1.0) (1.0) 1.0 1.0 1.0 (1.0) (1.0)
— — 4.3 18.7 15.0 1.2 4.0 6.3 6.3 8.2 4.9)
279.1 2537 2849 2804  269.8  262.6  288.6 2760  199.3 2467  246.7
0.2 0.2 0.2 1.3 2.6 3.6 3.1 2.3 2.6 3.2 —
2.1 2.8 4.0 4.6 4.7 6.0 5.9 11.8 14.3 — —
21.2 24.8 26.7 333 272 143 14.1 11.3 12.6 142 (7.2)
367.6  288.8  267.3 2451  264.6  259.8  272.8 4069  340.5  287.5 —
9.3 5.3 7.3 12.0 19.5 18.5 9.4 7.7 6.1 74 (3.3)
121.0 964 1035 1052  111.6 95.9 942 1115 1161 1278  129.3
4.1 2.8 10.0 11.6 7.8 8.0 6.4 7.1 8.1 9.6 (5.6)
50.8 422 473 56.2 88.8 97.1 946  101.6 101.6 1049  106.7
2.9 2.4 6.7 6.6 3.5 3.7 3.2 4.3 4.3 3.1 (1.3)
18.4 16.5 222 21.1 20.1 174 19.8 222 24.8 19.5 19.8
— — 0.2 0.3 0.8 1.5 1.4 1.2 1.2 1.5 —
(5.8) 6.1 4.9) 42 4.8 5.3 5.5 59 72 88  (10.0)
6.6 4.2 14.2 20.1 12.6 11.2 10.4 7.5 6.5 6.9 (4.0)
57.7 50.8 501  (60.0) (70.0)  80.7 78.7 74.6 711 882 1057
6.3 3.1 2.5 35 3.1 2.3 2.5 2.5 2.0 1.8

Z 4 (108 149 145 203 198 189 144  (150) (16.0)

125.1 113.0 93.2 54.9 711 85.9 103.6 101.4 69.6 51.9 (22.3)

155 161 170 165 168 172 179 193 210 270 317
243.2 168.6 104.2 126.2 160.2 134.9 120.0 131.2 156.1 173.0 1.7
218 251 266 289 306 303 323 343 332 333 363
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1C. Armed forces of the world, 1960-1968

Thousands of men

1960 1961 1962 1963 1964 1965 1966 1967 1968

USA 2480 2480 2680 2700 2690 2680 3090 3400 3500
Other NATO 3400 3440 3130 3120 3160 3020 2960 3030 3020
Total NATO 5880 5920 5810 5820 5840 5700 6060 6430 6520
Total Warsaw Pact 4430 3990 4580 4350 4430 4270 4270 4310 4310
Other Europe? [1100] [1000] [900] 800 830 800 760 750 740
Middle East 600 600 610 640 650 700 750 710 770
South Asia® 840 800 870 950 1240 1200 1230 1420 1470
Far East (incl. China) 4940 5330 5420 5370 5770 5870 5900 6360 6560
Oceania 60 60 60 60 70 70 80 90 100
Africa 130 230 270 290 310 320 330 370  [400]
Central America 150 160 190 200 [220] 240 240 250  [250]
South America 540 570 600 590 [600] 610 630 [640] [660]
World total 18680 18670 19310 19080 19960 19 760 20 300 21 320 21 780

Source: The list of sources, page 259.
¢ Excludes NATO and Warsaw Pact countries.
% India, Pakistan, Ceylon, Afghanistan.

ID. US estimates of Soviet expenditure for military research
Introduction and summary

No official information about expenditure for military research and develop-
ment (R & D) is published in the Soviet Union. However, US Department
of Defense officials have recently presented estimates of the level of Soviet
spending on defence-related R & D and of the trend in this expenditure
over the past decade. They have suggested, on the basis of these estimates,
that the United States defence research and development effort has been
overtaken by the Soviet effort.

No sources are given for the official US estimates. This section therefore
looks at the unmofficial studies published in the United States which have
either dealt with the problem of estimating Soviet military R & D expendi-
ture, or simply attempted to provide an estimate. The problem is raised in
studies which attempt to estimate total Soviet military expenditure because
many US experts believe that R & D expenditure is partially or entirely
excluded from the official Soviet defence budget. They therefore try to
identify the non-defence budget sources of finance for military R & D, and
to get an estimate to add on the official defence expenditure figure. The
question of military R & D expenditure is also raised in studies of Soviet
science statistics, and of the total Soviet R & D effort, civil as well as mili-
tary.

All the unofficial US studies which estimate Soviet military R & D ex-
penditure derive their estimates from the Soviet science statistics. It is notice-
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able that the authors who make a detailed analysis of these statistics* give
either no estimate at all, or a rough order-of-magnitude estimate only.
Furthermore, the difficulties of the Soviet science data are such that the
two order-of-magnitude estimates given by these authors diverge consider-
ably: one is twice as great as the other. The conclusion drawn from the
evidence presented in the unofficial studies is that reliable estimates of
Soviet military R & D expenditure cannot be inferred from Soviet science
data.

It seems probable, however, that the official US estimates are in fact
derived from the Soviet science statistics. The trend in the US estimates
parallels almost exactly the trend of the official Soviet figures for science
expenditure. The implication of this is that these estimates have a very wide
margin of error—much wider than that which is claimed for them.

The unofficial US studies and official US statements examined in this
section are set out in table 1D.1. The evidence given in three of the studies
(sources [1]-{3]), on the likely channels of finance and magnitude of
Soviet military R & D expenditure, is reviewed first, in some detail. These
studies draw on statements of Soviet budgetary authorities, and on Soviet
scientific manpower data, for their conclusions about the portion of Soviet
science expenditure which goes to military R & D. The remaining unofficial
studies, which use the Soviet science data without detailed analysis of the
original Soviet materials, are then treated more briefly.? The last part of this

! Among the experts whose work is examined in this section, Nimitz and Korol (see
table 1D.1, sources [1] and [2]); and, in addition to these, the authors of two
studies of the Soviet R & D effort published by the OECD: C. Freeman and A. Young,
The Research and Development Effort in Western Europe, North America and the
Soviet Union (Paris, 1965); and E. Zaleski, J. P. Kozlowski, H. Wienert, R. W. Davies,
M. J. Berry and R. Amann, Science Policy in the USSR (Paris, 1969). Neither of the
OECD studies attempts even an order of magnitude estimate of Soviet military R & D
expenditure.

2 There are other unofficial US studies which discuss or estimate Soviet military R & D
expenditure in the context of discussions of Soviet defence expenditure. These are not
examined here because they do not appear to add to the body of evidence on the
level or channels of finance of Soviet military R & D. Some of these, for example
the studies by Benoit and Lubell (“The world burden of national defence”, in E.
Benoit, ed., Disarmament and World Economic Interpendence, Oslo/New York/Lon-
don, 1967) -and by Bloomfield et al. (Soviet Interests in Arms Control and Dis-
armament, Cambridge, Mass., 1965) derive precise estimates of defence R & D directly
from the unofficial studies which are examined in this section. Others discuss the
likely level and sources of finance of Soviet military R & D quite briefly, giving
similar conclusions to those arrived at in the studies examined here, but without
reference to either Soviet or US sources. These include, for example, the testimony
of several experts on “The economic basis of the Russian military challenge to the
United States”, presented in The Military Budget and National Economic Priorities,
Hearings before the Subcommittee on Economy in Government of the Joint Economic
Committee (US Congress, Washington, 1969; Part 3); and Soviet Economic Performance:
1966-67, Materials prepared for the Subcommittee on Foreign Economic Policy of the
Joint Economic Committee (US Congress, Washington, 1968).
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Table 1D.1. Annotated list of selected US sources giving estimates of Soviet military
R & D expenditure

A. Unofficial studies giving estimates based on detailed ana-  Gives an estimate of:

lysis of original Soviet data

1. Nimitz, Nancy. Soviet expenditures on scientific research.
(Rand memorandum RM-3384-PR, prepared for the
US Air Force.) Santa Monica, Cal.: Rand Corp., 1963.

2. Korol, Alexander. Soviet research and development: its
manpower, organization and funds. (Prepared under
the auspices of the US National Science Foundation.)
Cambridge: M.L.T. Press, 1965.

3. Lee, W. T. and S. A. Anderson. Probable trend and
magnitude of Soviet expenditures for national security
purposes. (Strategic Studies Center research memoran-
dum SSC-RM 5205-54, prepared for Office of the Chief
of Research and Development, US Army.) Menlo Park,
Cal.: Stanford Research Institute, 1969.

. Other unofficial studies

4. Godaire, J. G. The claim of the Soviet military establish-
ment. In Dimensions of Soviet economic power, studies
prepared for the use of the US Congress Joint Economic
Committee. Washington: Government Printing Office
(GPO), 1962.

5. Sosnovy, Timothy. The Soviet military budget. In
Foreign affairs, 42: 3 (April 1964).

6. Becker, Abraham. Soviet military outlays since 195S5.
(Rand memorandum RM-3886-PR, prepared for the
US Air Force.) Santa Monica, Cal.: Rand Corp., 1964.

. Official statements by Dr. John S. Foster, US Director of
Defense Research and Engineering

7. Statement on the fiscal year 1970 Defense research, devel-
opment, test and evaluation program. [Non-classified
version.] (Reprinted in Department of Defense appro-
priations, Part 5; Hearings before the Committee on
Appropriations, House of Representatives, 91st Cong.,
1st sess., Washington: GPO, 1969, pp. 729-825.)

8. Testimony in Hearings on military posture 1969, Part 1.
Hearings before the Committee on Armed Services,
House of Representatives, 91st Cong., Ist sess. Wash-
ington: GPO, 1969. Pp. 2224-2226.

9. Statement on the fiscal year 1971 Defense research, devel-
opment, test and evaluation program. [Non-classified
version.) (Reprinted in Hearings on military posture
1970, Part 2: Hearings before the Committee on Armed
Services, House of Representatives, 91st Cong., 2nd
sess., Washington: GPO, 1970, pp. 7945-7963.)

10. Speech before the American Newspaper Publisher’s
Association, 23 April 1970, New York. (Extracts
reprinted in Aviation week and space technology, 97:17
(27 April 1970), p. 13.)

Expenditure for *‘classified” R
& D (roubles) 1950-1961; sup-
posed to be largely defence R
& D expenditure.

Minimum level of expenditure
for *“secret” R & D (roubles)
1950-1962 and possible total
military-space R & D expen-
diture 1950 and 1956.

Military-space R & D portion
of total Soviet science expendi-
tures (roubles) 1956-1965; sup-
posed to be a part of total
Soviet military-space R & D
expenditure.

Military-space R & D portion
of total Soviet science expendi-
tures (roubles) 1950-1962; sup-
posed to be a part of total
Soviet military-space R & D
expenditure.

Expenditure for research in the
military field (roubles) 1964.

Military R & D expenditures
(roubles) 1955-1962.

Military-space R & D expendi-
ture (dollars) 1969, and recent
trend in military-space R & D
expenditure.

Military-space R & D expendi-
ture (dollars) 1969-1970.

Military-space R & D expendi-
ture (dollars) 1970; and trend in
military-space R & D expendi-
ture 1960-1970 and recently.

Military-space R & D expendi-
ture (dollars) 1970; recent trend
in military space R & D expen-
diture, and share of total R & D
and space expenditure.
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section discusses the question of the sources and methods of the official
US estimates of Soviet military R & D expenditure.

Unofficial studies with detailed analysis of Soviet science data:
Nimitz (1963), Korol (1965), Lee (1969)

The sources

Nimitz, Korol and Lee (table 1D.1, sources [1], [2] and [3]) are concerned
with Soviet military R & D outlays from different points of view. Only
Nimitz is interested in military R & D expenditures per se: most of her study
is concerned with certain Soviet science expenditures which are presumed to
consist largely of expenditures for defence-related R & D. Korol’s book on
Soviet research and development discusses primarily data on the organiza-
tion and manpower of Soviet R & D; and only one chapter out of eight deals
with science expenditure data. Here Korol touches on the financing of mili-
tary R & D briefly in a discussion of Soviet expenditures for science and in a
“speculative digression” on total Soviet R & D expenditure. Lee is con-
cerned to construct an estimate of total Soviet expenditures for “national
security”; and he attempts to locate military R & D expenditures not in-
cluded in the official defence budget, in order to .include them in his total
national security expenditure estimate.

The estimates

None of the three investigators attempts to give a precise estimate of total
Soviet military R & D expenditure. Korol, who is least concerned with these
particular outlays, is most vague: he suggests that a certain Soviet series may
represent the “minimum level” of outlays for “secret” R & D, and that there
are additional expenditures for “secret” development work. Nimitz gives an
estimate for “classified” R & D expenditures, which explicitly cover some
“civilian research of the highest priority” in addition to defence-related
R & D. Lee estimates the military-space R & D component within Soviet
expenditures for science, and he says that substantial military R & D out-
lays are excluded from this estimate. Both Nimitz and Lee explicitly state,
furthermore, that there is not sufficient evidence to warrant a precise esti-
mate of Soviet military R & D outlays. Lee introduces his study with the
following reservation:

The study does not provide insight into Soviet expenditures for major military
missions ... No information on the allocations of the USSR explicit defence
budget to missions, forces, procurement, ... and so forth, is published, and there
appears to be no way to arrive at such a distribution from the open source
data. The best one can hope for is a reasonable approximation of toftal outlays
for all explicit and implicit national security purposes. (Italics added.)
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Nimitz, who is directly concerned with defence R & D outlays, concludes
her discussion of “classified” R & D expenditures with the brief comment:
“The type of evidence considered in this memorandum does not permit us to
estimate how much [of the “classified” R & D outlays] is addressed to
defence problems.”

With careful reservations, the three studies do, nevertheless, suggest upper
and lower limits to total Soviet military R & D expenditure. All three ex-
amine various categories of expenditure in the Soviet State Budget and the
national science expenditure data; and all identify certain categories as likely
channels of finance for military R & D, and other categories as unlikely
channels. The categories identified as likely channels set an upper limit to
total military R & D expenditures if they are assumed to cover all military
R & D, and a lower limit if they are assumed to cover some but not all. The
main categories of expenditure in the consolidated State Budget of the USSR
and in the published Soviet series of total national science expenditure are
outlined in table 1D.2: the italized categories are those identified, in one or
more of the three studies, as likely channels of finance for military R & D.3

Nimitz, Korol and Lee agree that at least some military R & D expenditure
is channeled through “budget expenditures for science”, and, within this
category, through “All-union” rather than “Republican” expenditures. Ni-
mitz and Korol present series of All-union military-related R & D expendi-
ture for 1950-1961 and 1950-1962 respectively. These series are based on
the division of All-union expenditures between “itemized” and “unitemized”
expenditures which can be derived from Soviet data for the period 1950-
1957 (see the note to table 1D.2). Nimitz and Korol conclude, on the basis
of different evidence, that unitemized All-union expenditures represent out-
lays for “classified” or “secret” R & D, while itemized outlays cover civil
R & D only. The estimates from 1958 on are extrapolated, on the assump-
tion that expenditures for “classified” R & D take the same portion of
All-union science expenditures in later years as in 1957 (75 per cent).* Lee
suggests that, within All-union science expenditures, both civil and military
R & D outlays are included both in the unitemized and in the itemized parts;
8 A new series of total national science expenditure has been published in the Soviet
Union since these studies were prepared. This series includes, in addition to the two
main categories of expenditure shown in table 1D.2, a third category, capital invest-
ment for science. Total science expenditures as given in the old series and the new
series are shown in columns (3) and (4) of table 1D.4. Throughout the discussion
of the unofficial US studies, “total science expenditure” refers to the old series,
excluding capital investment for science.
¢ Two per cent of Republican science expenditures—a fraction of a per cent of
budget expenditures for science—are unitemized, in addition to All-union unitemized
expenditures: Korol includes the Republican unitemized expenditures in his estimate,

and extrapolates on the basis of the unitemized portion of total budget expenditures
in 1957. The difference is negligible.
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Table 1D.2. Categories of expenditure in (1) the Soviet State Budget and (2) the Soviet

series of national science expenditure

Main categories Subsections Subdivisions
(1) Soviet State Budget:
1. Defence
2. Financing the national
economy: A. Industry
B. Agriculture
C. Transportation
etc.
3. Social-cultural
measures: . Health

w >

etc.

C. Enlightenment:

4. Administration

(2) Soviet expenditures for science:
1. Budget expenditures for
science (= 3.C.iv, above): A.

All-union expenditures: (.

. Social security

. General education
ii. Vocational education
iii. Higher education

etc.
iv. Science

—

Itemized outlays)
(ii. Unitemized outlays)

B. Republican expenditures

2. Other expenditures for
science: A.

Enterprises’ and economic

organizations’ own funds

Q@ B.

Other expenditures:

Possibly expenditures through
other State Budget categories
than ‘science’)

Italics indicate that the category is identified by either Nimitz, Korol, or Lee as a possible source

of finance for defence R&D.

Note: ‘Budget expenditures for science’ are the
outlays shown in the State Budget under the
heading °‘science’. For the period 1950-1957,
‘Republican expenditures for science’ and a
part of ‘All-union expenditures for science’
are distributed among a number of type-of-
expenditure categories in a 1958 Soviet Ministry
of Finance publication (Rashody na social ‘no-
kul’turnye meroprijatija po gosudarstvennomu
bjudzetu SSSR [Expenditures for Social and
Cultural Measures in the State Budget of
the USSR]): ‘unitemized’ All-union expen-
ditures for science are the residual All-union

expenditures which are not included in the
type-of-expenditure breakdown given in this
publication. ‘Other expenditures for science’
are obtained by subtracting announced Budget
expenditures for science from announced total
science expenditures. The composition of these
‘other expenditures’ and the extent to which
they may be financed through other State Budg-
et categories than °‘science’ are uncertain. A
portion of ‘other expenditures’ is definitely
financed not through the Budget, but through
deductions from enterprises’ incomes and funds.

and he presents a series of All-union military-related R & D expenditures
for 1956-1965, which is derived by taking an arbitrary percentage (70 to
80 per cent) of All-union science expenditures (both itemized and unitem-

ized).

Nimitz suggests that the series of All-union expenditures for classified
R & D represents an upper limit to total Soviet military R & D expenditures.
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Very small additional military R & D expenditures may be included, accord-
ing to Nimitz, in “other expenditures for science” and in State funds bud-
geted to “higher education”; but the bulk of defence-related R & D is cov-
ered by All-union unitemized expenditures for science. Both Korol and Lee
conclude that there are very substantial additional military R & D expendi-
tures, not included in the All-union science budget at all. Korol suggests that
the series of All-union expenditures for secret R & D represents the mini-
mum level of military-related R & D expenditures, and that the major non-
wage costs of military development work—the costs of the expensive equip-
ment, prototypes and testing—are probably excluded altogether from the
published series of total science expenditure. Total military-related R & D
expenditures are suggested to be 50 to 100 per cent greater than the mili-
tary-related expenditures assumed to be included in All-union expenditures.
Lee gives a higher estimate than Korol for the minimum amount of mili-
tary-related expenditures, including, in addition to the portion which he
assumes to be found in All-union expenditures, 50 to 80 per cent of “other
expenditures for science” as well. Lee suggests that further substantial mili-
tary R & D expenditures are entirely excluded from the published series of
science expenditures, and are channeled through the two major State Budget
categories “defence” and “financing the national economy”. The upper
limit to total military-related R & D expenditures implied by Lee’s discussion
is a level two or three times as great as his assumed proportion of All-union
expenditures. He thus suggests an approximate level for these expenditures
two or three times as great as that of Nimitz.

The evidence

The main points at issue in the order-of-magnitude estimates of Soviet mil-
itary R & D expenditures presented in the three studies are the following:

1. Is any military R & D financed through All-union science expenditures
or through “other expenditures for science”? :

2. Are there substantial, additional military R & D expenditures, which
are excluded from the published series of total science expenditures? The
three studies present the following evidence in answer to these two main
questions.

1. Evidence that military R & D is financed through All-union science
expenditures and “other expenditures for science™:

Nimitz gives several brief citations from Soviet financial authorities who
9?9

have “explicitly mentioned defence in discussions of allocations to ‘science’ ”.
The quotations and their context as specified by Nimitz are reproduced in
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Table 1D.3. Soviet statements on military research and the financing of science, as
cited by Nimitz*

Person and source Context of

Date of authority quotation Quotation

1946 A. G. Zverev, Minis- Speech on 1945 “the creative work of our scientific in-
ter of Finance State Budget plan stitutions contributed considerably to

the military might of the Soviet Union”

1947 Great Soviet Account of the activi- “[Research institutes], like industry,
Encyclopedia ties of ‘research were evacuated [to the rear] so that

institutes’ during they might be mobilized to the maxi-
the War mum and better serve the Soviet Army”

1948 K. N. Plotnikov, Discussion of science “The enormous creative enthusiasm
formerly in expenditures, 1928 which in the war years gripped scientists
Ministry of 1945 in absolutely every area of science en-
Finance riched our country with discoveries of

great importance, which helped us to
overcome the enemy.”

1954 K. N. Plotnikov, Discussion of post- [Soviet scientific achievements include]
formerly in War science expendi- “the discovery of methods of producing
Ministry of tures atomic power and the achievement of a
Finance powerful thermonuclear reaction”.

1957 V. V. Lavrov (In Finance and the Soviet scientific achievements include
(Soviet econo- building of socialism) “[the development of an intercontinental
mic writer) ballistic missile and the launching of

earth satellites]”.

1 The quotations are presented in illustration
of the point that “Soviet authorities on budget-
ary matters have explicitly mentioned defense
in discussions of allocations to ‘science’”: this

point is one of the reasons given by Nimitz for
supposing that “defense research [is] among
projects supported by the budget allocation to
‘science’” (table ID.I, source [1], pp. 12-13).

table 1D.3. Although the statements do not say explicitly that military
R & D is financed through budget expenditures for science, they are taken by
Nimitz to provide strong grounds for believing that at least some military
R & D expenditures are financed through the science category, rather than
the defence category, within the State Budget. In suggesting that All-union,
rather than Republican, budget expenditures for science cover military R &
D, both Nimitz and Korol refer to the official description of All-union science
expenditures as the expenditures which support scientific research of na-
tional, as opposed to local, significance. Both Nimitz and Korol support the
conclusion that unitemized All-union expenditures cover primarily military-
related R & D with several separate calculations; the calculations suggest
that the itemized and unitemized portions of All-union science expenditure
represent not two different sets of expenditure categories, but the same kinds
of expenditure being distributed to two different groups of research institu-
tions. The inference is drawn that the groups of institutions financed by the
unitemized outlays are those which perform military-related R & D. Lee,
suggesting that unitemized expenditures cannot be equated with outlays for
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military-related R & D, finds evidence that these expenditures finance, among
other things, R & D performed by agricultural research institutes. Lee also
finds evidence, however, that some major military R & D expenditures are
included in unitemized All-unjon science expenditures: in the list of type-of-
expenditure items among which the itemized expenditures are distributed, the
conventional Budget category for “above plan investment” is missing; and
Lee suggests that this category is likely to cover substantial military R & D
costs, and that it may account for a large part of the unitemized outlays.
Implicit in this conclusion is the suggestion that some other types of expendi-
ture for military R & D (wages, investment in equipment, etc.) are included
among the itemized outlays. In supporting the estimate of 70 to 80 per cent
of All-unjon science expenditures for military-space R & D, Lee says that
there is “no empirical basis” for the percentages taken, but that “they are
conservative compared with the assumptions routinely made elsewhere”.

The strongest evidence that some military R & D outlays are included in
All-union science expenditures is a calculation by Nimitz showing a sharp
rise in All-union outlays per scientist within the industrial R & D sector,
over the period 1950-1961. This calculation relies on several preliminary
inferences and estimates which (a) distribute Soviet R & D scientists be-
tween All-union and Republican jurisdiction, and further, between indus-
trial and nonindustrial R & D, and (b) assume that All-union science ex-
penditures are the main source of financial support for the establishments
performing industrial R & D of national significance. The calculation there-
fore supports, but does not prove, the hypothesis that military R & D ex-
penditures are included in All-union science outlays. Nimitz concludes that
the rise in outlays per industrial scientist “is probably explained by a shift
toward projects where investment and/or prototype and testing costs are
extremely high”, and infers from this: “There can be little doubt ... that
defence research . . . must be largely responsible for the shift.”

Both Nimitz and Lee suggest that all military R & D must be financed
through the State Budget, and that “other expenditures for science” may
include some expenditures originally channeled through the State Budget
categories for “defence”, “financing the national economy” (particularly
the “industry” subsection), or “higher education”. From this they infer that
it would be possible for some military R & D outlays, channeled through
these Budget categories, to be included in “other expenditures for science”.

2. Evidence that some military R & D expenditure is not included in
science expenditure:

Korol present a calculation of outlays per professional R & D employee,
similar to the calculation of outlays per R & D scientist given by Nimitz,
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but based on different Soviet data for qualified R & D manpower, and
different assumptions about (a) the R & D institutions supported by Soviet
expenditures for science and (b) the R & D institutions performing nationally
important industrial R & D. Korol finds constant outlays per professional
R & D employee over the period 1950-1962, taking the entire R & D estab-
lishment; and declining outlays per professional employee in the industrial
R & D sector. He also finds that even in 1950, outlays per industrial
employee are no higher than outlays per non-industrial employee. Korol,
concludes that the published Soviet series of total science expenditures ex-
cludes altogether the increasingly expensive equipment, prototypes and
testing for industrial R & D, and in particular, for defence, space and atomic
R & D. He thus comes to a conclusion essentially opposite to that of Nimitz.

Lee supports his suggestion that substantial military R & D expenditures
are included in the defence budget, and not covered by the series of ex-
penditures for science, by reference to two Soviet budgetary authorities, who
specifically say that the defence budget finances R & D establishments. For
one of these authorities he gives the following citation:

In expenditures for defense there are certain peculiarities. In the composition of
these expenditures there is a place for expenditures for social-cultural measures
for the Armed Forces ... To these expenditures belong expenses for political-
educational work, printing, publication, maintenance of scientific research insti-
tutes, higher and secondary military schools, worker training, physical education,
medical service, maintenance of a large network of sanatoria, rest homes, and
so on.% (Italics added.)

“Social-cultural measures” is the budgetary category under which expendi-
tures for science are subsumed. Lee points out that “scientific research
institutes” are a special class of large and important R & D establishments;
and he infers from the statement that the defence budget may include large
outlays for military R & D, which could not be accommodated within “other
expenditures for science”.®

Conclusions

On the basis of the evidence presented by Nimitz, Korol and Lee, it is not
possible to determine whether the bulk of military R & D expenditure is in
fact included in the science series. The statements of Soviet financial authori-
ties cited by Nimitz and Lee leave open the possibility that while some

® The source, K. N. Plotnikov, Gosudarstvennyi Byudzhet SSR (Moscow, 1959), page
322, is also cited in The research and development effort, page 120; the author is one of
the financial authorities cited (twice) by Nimitz, to show that military R & D expend-
itures are included within budget expenditures for science (table 1D.3).

¢ “Other expenditures for science” account for only 20-30 per cent of total science ex-
penditures, with budget expenditures for science accounting for the remainder.
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military R & D may be covered by the science expenditure series, the bulk
of military R & D may be financed through the defence budget, and ex-
cluded from the science series. Lee’s citation says explicitly that R & D
institutions are financed by defence budget, while the citations given by
Nimitz simply mention the military and space accomplishments of Soviet
scientists and scientific establishments, without describing the sources of fin-
ance for the scientific work. It is certainly not possible to infer from the
wording in any of the citations whether most military R & D is financed
through the defence budget or through expenditures for science. To
turn to some “outside” evidence on this point, one of the OECD studies
on the Soviet R & D effort suggests, with reference to Soviet financial au-
thorities, that while defence R & D institutions could be financed by the
All-union science budget, or partially by some outlays included in “other
expenditures for science”, it would not violate normal budgetary practice if
military R & D institutions were financed through the defence budget.?

The budgetary and manpower evidence used to estimate the portion of
published science expenditures which may go to military-related R & D ap-
pear equally inconclusive. The uncertainties involved in interpreting the So-
viet science data, and in trying to identify the channels of finance for military
R & D, are best shown in the demonstrations by Nimitz and Korol of op-
posite trends in science expenditures per industrial R & D employee. The
data on professional R & D employees presented in the two OECD studies
suggest that calculations of science expenditures per employee in industrial
R & D cannot be made with any confidence. The OECD studies give an
original, lower estimate (1965) and a revised, higher estimate (1969) of total
Soviet professional R & D employees. Both estimates fall between the low
professional manpower base on which Nimitz calculates high and rising
science expenditures per professional industrial R & D employee, and the
high professional manpower estimate with which Korol demonstrates low
and falling science expenditures per professional industrial R & D employee.
Furthermore, neither of the OECD studies attempts to divide professional
R & D manpower between industrial and non-industrial R & Dj; so that no
estimate of science expenditures per industrial employee—and no inference
on whether military R & D expenditures are likely to be included in or ex-
cluded from science expenditures——can be derived from the OECD data.

* The Research and Development Effort, page 120. In a brief discussion of the possible
channels of finance of military R & D, this study gives, independently, an excerpt from
the citation which is given by Lee (page 297 and note 5 above); it also provides a
description of some of the statements from financial authorities cited by Nimitz
(given here in table 1D.3). No firm conclusion on the channels of finance is drawn,
although it is suggested, with reference to the work of Nimitz and Korol, that “some
research relevant for military purposes comes under civilian research establishments”.
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The deliberate avoidance of a precise estimate of total Soviet military or
military-related R & D expenditure, in the three studies examined here,
seems well founded. The combined evidence given in the three studies leaves
wholly uncertain what the relationship might be between Soviet military
R & D expenditure and Soviet outlays on science.

Other unofficial US studies: Godaire (1962), Sosnovy (1964),
Becker (1964)

Godaire, Sosnovy and Becker (table 1D.1, sources [4], [5], and [6]) are all
concerned to provide an estimate of total Soviet military expenditure; and all
three treat Soviet R & D expenditure much more briefly than Nimitz, Korol
or Lee.

Godaire introduces his discussion of Soviet military expenditure with a
table of “Selected Soviet published information of possible defence signifi-
cance”, in which he shows, among other things, the Soviet science expendi-
ture series. Godaire points to the very rapid rise in sciemce expenditures
over the period 1953 to 1962 (400 per cent), and he suggests that there
are “institutional reasons for believing that this allocation encompasses a
considerable amount of research and development for complex military
equipment such as aircraft and missiles and for nuclear energy and space
activities.” In constructing his estimate of “Possible total Soviet defence and
space allocations” for 1950-1962, Godaire includes estimates of the mili-
tary-space portion of science expenditures. The estimates represent “un-
itemized” budget expenditures for science, which are derived from the 1958
Ministry of Finance publication for 1950-1957,8 and extrapolated to 1962
“on the basis of the 1956 relationship between the unitemized amount and
the published total allocation for science.” In this he agrees with Nimitz
and Korol.

Godaire then suggests that not all Soviet military R & D expenditures are
included within budget (or “other’”) expenditures for science. In particular,
he says, “substantial end-product development, test and evaluation of na-
tional significance (considerable amounts of which are undoubtedly military
and space) seem to be covered elsewhere in the [State] budget.” Further on,
Godaire suggests that the excluded R & D expenditures may be channeled
through two unexplained expenditure residuals within the State Budget:
these residuals are obtained by subtracting expenditures listed under the
various categories from announced total expenditures within (a) the State
Budget as a whole, and (b) the Budget category “financing the national
economy”. Godaire includes these residuals in his estimate of total Soviet

8 See the note to table 1D.2.
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military expenditures, saying that they “may cover some or all of the fol-
lowing: The development, test and evaluation of military and space hardware
and systems; . . . procurement of some, if not most, major military and space
equipment; . . .”, and so on. Godaire does not give any further evidence for
his assumptions about the portion of military-space R & D expenditures in-
cluded in and excluded from published science expenditures.

In estimating total Soviet military expenditures for 1964 only, Sosnovy
suggests that military R & D expenditures are excluded from the defence
budget, and included in budget expenditures for science. He estimates the
division of budget expenditures for science between military and non-military
expenditures with the caution that “no direct information for such a division
is available”. Apparently referring to “unitemized” budget expenditures, Sos-
novy says, “If we assume that the percentage of concealed allocations for
science in the years 1958-1964 is the same as in 1957, this means that in
1950-1964 expenditures for military research increased from 0.3 billion
rubles in 1950 to 2.2 billion rubles in 1964, representing a sevenfold in-
crease. This increase lay primarily in the field of atomic energy.” Sosnovy
includes the figure of 2.2 billion rubles in his estimate of total military
expenditures for 1964, labelling it “Scientific research in the military field”.

In constructing estimates of Soviet military expenditure for 1955-1962,
Becker relies, for the military R & D component, on the figures and analysis
published by Nimitz. Becker does, however, give some further evidence that
military R & D is not financed through the defence budget: he introduces
a number of citations from Soviet budgetary authorities, which give ap-
parently exhaustive lists of the kinds of expenditure included in the defence
budget—and these lists omit military R & D expenditure. Becker assumes
that most military R & D is financed through expenditures for science; and
he gives a short description of Nimitz’s evidence for the hypothesis that
unitemized All-union expenditures for science represent largely defence
R & D expenditures. Including the unitemized All-union expenditures, which
are extrapolated to 1962, in his estimate of total Soviet military expendi-
tures, Becker justifies the possible inclusion of some civil R & D expendi-
tures (within unitemized outlays), by commenting that these small expend-
itures are likely to be off-set by small military R & D expenditures included
in “other expenditures for science” and in “higher education” budget ex-
penditures.

The firm estimates of Soviet military (or military-space) R & D expendi-
ture presented by Godaire, Sosnovy and Becker are, thus, essentially the
same as the order-of-magnitude estimates presented somewhat more cau-
tiously by Nimitz, Korol or Lee. In all of the six studies it is assumed that
unitemized expenditures for science are largely expenditures for military
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R & D. Like Nimitz, Sosnovy and Becker suggest that unitemized expendi-
tures (or about 60 per cent of budget expenditures for science) represent
total Soviet military R & D expenditures. Godaire, like Korol and Lee,
suggests that substantial military R & D expenditures are not included in the
published science series at all.

Although these studies attempt to be more precise than the three more
detailed studies examined in the first section, this greater precision does
not seem to have any warrant. The basic Soviet data relied on here is the
same as that for the other studies: that All-union expenditures are those
which finance R & D of national importance, and that a large and rising
proportion of All-union expenditure was not accounted for in the itemized
breakdown for the early 1950s given in the 1958 Ministry of Finance publi-
cation. The studies examined here do not add any new, conclusive evidence.
Indeed, to some extent they add to the conflict of evidence; for whereas
Lee presents a citation listing scientific research institutes as one of the
objects of defence budget expenditure, Becker produces a number of quota-
tions which appear expressly to exclude R & D from the list of items covered
by the defence budget. These three studies thus serve to increase rather
than reduce the uncertainty of the whole matter.

Official US estimates of Soviet military R & D
expenditure (1969-1970)

The estimates

Estimates of the magnitude and trend of recent Soviet military R & D ex-
penditures have been given, in 1969 and 1970, in official statements made by
Dr John S. Foster, US Director of Defense Research and Engineering.?
The estimates have been presented in the context of descriptions of the So-
viet military R & D “threat”, in statements supporting the US military R & D
budget and programme. Four official statements by Dr Foster are examined
here: two from 1969—the official statement on the 1970 US defence R & D
budget and programme (table 1D.1, source [7]), and answers by Dr Foster
to questions asked in Congressional hearings on the defence R & D budget
(source [8]); and two from 1970—the official statement on the 1971 de-
fence R & D budget and programme (source[9]), and a speech before the
American Newspaper Publisher’s Association on “the Soviet technological

®* The same estimates have been presented by Dr Foster in a number of different
statements, of which the most detailed are examined here. The estimates have also
been quoted by other Department of Defense officials and by military spokesman,
and they are included in part in the official statement on the 1971 defence budget
and programme by US Secretary of Defense Melvin Laird.
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threat” (source [10]). The estimates of Soviet military-space R & D ex-
penditures given in these statements may be summarized as follows:1°

Magnitude: Estimates of Soviet military-space R & D expenditures for 1969
and 1970 are given in a 1969 statement [8] as $14.8 billion and $16.1 bil-
lion. In a 1970 statement [9], the estimate of Soviet military-space R & D
expenditures for 1970 is given as $16-17 million.

Trend rate of growth: In 1969, Dr Foster observes that military-space R & D
expenditures have shown “an increase of about 10 per cent per year ...
during the last few years” [7]. In 1970, Soviet military-space R & D ex-
penditures are said to have risen at about 13 per cent per year “for the
entire decade of the 1960’s”, and to be still rising at this rate [9, 10].

Share in total R & D outlays: Firm estimates of total Soviet R & D and
space expenditure are given in the 1970 statement [9], for five years: 1955,
1960, 1965, 1968 and 1970. These estimates show a slower rate of rise,
over the period 1960-1970, than the rate given for military R & D expend-
iture (10.6 per cent for total R & D and space, 13 per cent for military-
space R & D). Estimated military-space R & D expenditure must therefore
be assumed to have taken a rising share of estimated total R & D expenditure
during the 1960s. In 1970, military-space R & D expenditures are suggested
to take 80 per cent of total R & D and space expenditures [9, 10].

The sources and methods

In the four statements, Dr Foster makes only two brief comments concerning
the sources and methods of the estimates of Soviet military R & D expenditure.
At one point he says (concerning the rise in military-space R & D outlays):
“These budget data have been found to be consistent, on a general program
basis, with the resources required to support the growing number and types

¥ At various times Dr Foster refers to his estimates as estimates of “defense, atomic
energy and space” R & D, “military/space/atomic” R & D, “military and space”
R & D, and “defence-related” R & D: the estimates remain the same, however, and
for convenience, they are referred to here as estimates of “military-space” R & D.
At only one point—in the official statement for 1970 ([9])}—does Dr Foster make
a separate statement about “the military component alone”, when he suggests that
it has risen “60 per cent during the 1960’s”. The rise Dr Foster shows, in the same
statement, in total Soviet military/atomic/space R & D over this period is 240 per cent.
From these figures, it can be inferred, first, that the growth rate in Soviet military
R & D only is estimated at about 5 per cent per year in 1960-1970, which is very
much lower than the rates given most publicity—the 10-13 per cent per year for
total R & D and for military plus atomic and space R & D. Secondly, on the basis
of Dr Foster’s estimates of the level of Soviet R & D spending, these various growth
rates can be shown to imply a figure for the Soviet military component alone, in
1970, which is significantly lower than the comparable figure for the US military
component alone.
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Table 1D.4. Soviet statistics of Soviet science expenditure and official US estimates
of Soviet R&D expenditure

1 v &) @ ® ®

Soviet expenditure for science:

Official US estimates of
Total science Total science Soviet R&D expenditure:
All-union Total Budget expenditure expenditure
Budget expenditure (Budget+ including Soviet mili- Total Soviet
expendi- for science other) excl. capital in- tary R&D R&D and
ture for (All-union+ cap. invest. vestment for and space space expen-
science Republican) for science science expenditure  diture

Billion US $, constant
Billion roubles, current prices (1966) prices

1960 1.9 2.3 33 3.9 .. 7.8
1961 2.2 2.7 3.8 4.5 .o .o
1962 2.5 3.0 4.3 5.2 .o ..
1963 3.0 3.5 4.9 5.8 .o .o
1964 3.5 4.0 54 6.4 . .o
1965 3.7 4.3 6.0 7.1 .o 13.9
1966 . 4.6) (6.5) 7.7 .. .
1967 .. .o (7.2) 9.0) .. X
1968 . . (7.9) . . 17.7
1969 .. (6.3) 9.0) .. 14.8 .
1970 .o . (10.2) (11.0) 16-17 (21.3)
() =planned or estimated rather than actual expenditure. ..=not available.

Sources: Cols. (1), (2), (3) and (4), 1960-1968: OECD, Science Policy in the USSR (Paris, 1969),
pages 98-99, 100, 105; 1969: ““On the U.S.S.R. State Budget for 1969 and on fulfillment of the
U.S.S.R. State Budget for 1967, Report by Deputy V. F. Garbuzov, USSR Minister of Finance, in
Pravda 11 Dec. 1968, pages 4-5, translated in Current Digest of the Soviet Press XX (51), pages 4 fT;
1970: “On the U.S.S.R. State Budget for 1969 and on fulfillment of the U.S.S.R. State Budget
for 1968, Report by Deputy V. F. Garbuzov, USSR Minister of Finance, in Pravda 17 Dec. 1969,
pages 4-5, translated in Current Digest of the Soviet Press XXI (51), pages 15 ff. Col. (5), 1969:
table 1D.1, source [8], page 2224; 1970: table 1D.1, source [9], page 7957. Col. (6): table 1D.1,
source [9], page 7957.

of aircraft, missiles, ships and other equipment which the USSR has been
developing in recent years” (italics added) [9]. And at another point Dr
Foster says that his US dollar estimates allow for the problem of the appro-
priate dollar-rouble exchange rate, and represent Soviet expenditures in terms
of US costs [8]. These statements suggest that Dr Foster’s estimates have
been derived from Soviet financial data and converted to dollars at special
R & D exchange rates; and that some check on the estimates has then been
made by valuing Soviet hardware programmes at US costs. Whether or not
this inference is correct, Dr Foster’s estimates show a trend so close to the
trend in the published Soviet science expenditure series that it must be
assumed that Soviet science data have been used in their construction.

Dr Foster’s estimates of the level and trend of Soviet R & D expenditure
are compared to the official Soviet science expenditure series in tables 1D.4
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Table 1D.5. Comparison of trends in official US estimates of Soviet R&D expenditure
with trends in Soviet science expenditure
Average annual per cent increase

A. Official US estimates of total Soviet A. Total Soviet science expenditure, in-

R&D and space expenditure (at constant cluding capital investment for science (at
prices) current prices)

1960-1970 10.6 1960-1970 10.9

1960-1965 12.3 1960-1965 12.7

1965-1970 8.9 1965-1970 9.1

B. Official US estimates of Soviet military B. Soviet science expenditure, excluding
R&D and space expenditure (at constant capital investment for science (at current
prices) prices)

1960-1970 “about 13" 1960-1970 12.0

1970 statement: “this vigorous rate
of growth”—about 13—*“appears to be

continuing” 1968-1670 13.6
1969 statement: “‘about 10 per cent a
year...during the last few years” 1964-1968 10.0

Source: Trends in Soviet science expenditure and in US estimates of total Soviet R&D expenditure
calculated on the basis of data presented in table 1D.4, cols. (3), (4) and (6). Trends in US
estimates of Soviet military R&D and space expenditure: 1960-1970 and 1970 statement: table
1D.1, source [9], p. 7957; 1969 statement: table 1D.1, source [7], p. 733.

and 1D.5. (The figures of total science expenditure shown in column (4) of
table 1D.4 represent a new Soviet series, introduced in 1967, which is not
dealt with in any of the unofficial US studies. This series includes, in addi-
tion to the old series of total Budget and other science expenditure, expendi-
ture under the “Capital Investment Plan for the Development of Science”.)!!
The trend in total Soviet science expenditure (new series) over the period
1960-1970 matches almost exactly the trend in Dr Foster’s estimates of
total Soviet R & D and space expenditure (columns (4) and (6) in table
1D.4, and part (A) in table 1D.5). Both series show an average annual
increase slightly under 11 per cent over the period 1960-1970, with a
sharper rise in the first half of the period than in the second. The small
difference between the trends of the two series could be entirely accounted
for by an allowance for a slight inflation in Soviet R & D costs, over the
period 1960-1970, since the US figures are in constant prices. Dr Foster’s
estimates of Soviet military-space R & D expenditure follow roughly the
same pattern; and for the periods 1964-1968 and 1968-1970, when the
complete old series of Soviet science expenditure is available, they parallel
this series very closely (table 1D.5, part (B)). It is to be expected that Dr
Foster’s military-space R & D expenditure estimates would show a somewhat

 This series, with estimates for the period 1959-1967, was apparently published for
the first time in the UNESCO study Science policy and organization of research in the
USSR (Paris, 1967).

304



Soviet expenditure on military research

faster rate of rise than the Soviet science expenditure series, since it is
implied that military-space R & D expenditure has represented a rising
share of total R & D and space expenditure in 1960-1970.

Dr Foster’s estimates cannot be compared directly with the Soviet science
expenditure estimates because he does not indicate what exhange rate
has been used; and there is no generally accepted rate for converting rouble-
expenditures for R & D performed in the Soviet Union into dollars which
would buy a comparable R & D effort in the United States. It is generally
agreed that the official exchange rate ($1.10 per rouble) would underes-
timate the magnitude of the Soviet R & D effort. At the official rate, the
average pay of a Soviet R & D employee is only 20-30 per cent of the pay
of a comparable US employee; and the same amount of money, at the official
rate, would therefore hire many more R & D workers in the Soviet
Union than in the United States. R & D exchange rates, in current expert
use, which attempt to allow for the differences in wages and other costs in
the two countries, vary between $1.30 per rouble and $3.50 per rouble.
The uncertainty of the appropriate exchange rate is such that most studies
drawing on Soviet data, including all of the unofficial studies examined in
this section, do not attempt to convert rouble estimates into dollars at all.

Dr Foster’s estimates of total Soviet R & D and space expenditure can bé
made to equal total Soviet science expenditures (new series) if an exchange-
rate of about $2 per rouble is used. (Judging from the range of exchange
rates chosen by experts, this is not an unreasonable exchange rate, and does
not exaggerate the dollar equivalent of Soviet science expenditure.) It there-
fore seems possible that Dr Foster’s estimates are drawn directly from the
science expenditure data, and that the estimates of military-space R & D
expenditure have been obtained simply by taking a large and rising per-
centage of total science expenditures and converting the estimates at $2 per
rouble (with some allowance for inflation). In this case, pratically all capital
investment, All-union and “other” expenditures for science would be in-
cluded in the estimates of military-space R & D expenditure. It is also pos-
sible, however that higher or lower exchange rates have been used. If a
higher rate has been used, for example $2.50 per rouble, some Soviet science
expenditures would have to have been excluded—as non-R & D expendi-
tures—from Dr Foster’s estimates of total Soviet R & D and space expendi-
ture. If a lower rate has been used, on the other hand, Dr Foster’s estimates
would have to include, in addition to total Soviet science expenditures, some
additional R & D expenditures, assumed to be financed outside the science
expenditure channels. In either case, Dr Foster’s estimates of the trends
in total Soviet R & D and space expenditure and in military-space R & D
expenditure have almost certainly been based on the assumption that the

20~ 703345 SIPRI Yearbook 1969/70 305
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trends in these expenditures are accurately reflected by the trends in the
Soviet science expenditure series.

Conclusions

Dr Foster’s apparent use of the Soviet science expenditure data to derive the
trend and possibly the level of Soviet military-space R & D expenditure
does not seem to be warranted by published data or analysis. It has not been
shown that the bulk of military R & D expenditure is included in announced
science expenditures, or that the level or trend of military R & D outlays
can, with any confidence, be inferred from the science data. Current dis-
agreement over an appropriate rouble-dollar R & D exchange rate suggests
that exchange rate uncertainties alone make it impossible to give dollar
estimates of Soviet R & D expenditures which can be considered at all reli-
able. Dr Foster says in the official statements for 1969 and 1970 ([7] and
[9] that his estimates of Soviet R & D expenditure are “probably accurate
within about 10 to 20 per cent”. This margin might well be considered a
narrow allowance either for the uncertainty involved in estimating Soviet
military R & D expenditures in roubles, or for that involved in converting
any rouble estimates to dollar estimates: it can hardly accommodate both
kinds of uncertainty.

It is possible to argue in a general way that, because the Soviet figures
of defence expenditure appear low and because total Soviet science expendi-
ture, converted at R & D exchange rates, is comparable in magnitude to total
US R & D expenditure including military R & D, therefore some Soviet mili~
tary R & D may be excluded from the defence budget and included in the
science budget or in other science expenditures. This does not mean, how-
ever, that there is any way of deriving estimates of either the level or the
trend of Soviet defence-related R & D expenditure from the science figures.
Among the industralized countries for which R & D expenditure data is
available, the proportion of total R & D expenditure which goes to military
R & D varies very greatly—in general, between 5 and 50 per cent; and
in almost all of these countries, including the United States, military R & D
has represented a declining share of total R & D in the latter half of the
1960s. The US estimates of Soviet military-space R & D expenditure do not,
thus, reflect some pattern which may be observed generally among industria-
lized countries. Even if the new Soviet science series does represent total
Soviet R & D expenditure, including military R & D, no published evidence
has been found which would permit an estimate of the military portion.
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1E. World stock of fighting vessels )

The figures are based on an analysis of world fleets in 1950, 1955, 1960,
1965 and 1968. Sources and methods are discussed on page 321.

Introduction

This section presents figures of the world stock of fighting vessels, for the
main countries and regions of the world, and for five selected years during
the period 1950-1968. It is part of the documentation of the state, and
trend, of world armaments. The purpose of the tables is to answer such
questions as—how fast are world stocks of fighting vessels rising? Is there
an acceleration? Where is the rise taking place? In which type of vessels is
the rise most marked? What is the state of the arms competition in this
field between the United States and the Soviet Union, and between NATO
and the Warsaw Pact?

The analysis restricts itself to a discussion of quantities. It does not
discuss naval strategy, or the political or military reasons why nations possess
or think they need to possess fleets of this or that size.

To answer some of these questions, an aggregate is needed for the stock of
fighting vessels possessed by a country or region. There are a number of
problems in the construction of such an aggregate.

(1) The total number of vessels in a particular navy is an obviously un-
satisfactory measure. This method counts an aircraft carrier and a patrol
boat each as one. In a period when the number of small vessels is rising and
the number of major vessels falling, a series of the total number of vessels
obviously gives a wrong impression.

(2) Tonnage is not much better than number. Tonnage figures fail to
measure sophistication and “product improvement”, which is much more
rapid in the military than in the civil field.! A nuclear-powered submarine
carrying intercontinental ballistic missiles does not weigh much more than an
ordinary submarine; but the introduction of these submarines represents a
very big increase in the world stock of armaments.

(3) The method used here is based on cost: the aggregate figures therefore
are approximate estimates of the value of the stock of the world’s fleets of
fighting vessels. The effect of inflation is removed: the figures are at con-
stant prices. (The method is described in detail on page 322.) As a general
rule, it seems reasonable to assume that increased expenditure (in real terms)

1 Sce SIPRI Yearbook 1968/69, page 94.

307



World military expenditure

does buy an increase in performance or capability which, in a rough and
ready way, has some relationship to the increase in the money spent. The
figures therefore can be regarded as giving a broad indication of relative
efficiencies. This method produces estimates which include the effect of
“product improvement”.

(4) Another problem is the problem of coverage. Ideally, a stock estimate
should include countries’ total naval systems, including support ships and
naval bases. It has not been possible to include these here. It is reasonable,
however, to assume that the number of support ships bears some relationship
to the size of the fighting fleet; if they were included, the main propositions
made in the analysis which follows would in all probability still hold good.
It is obviously impracticable to attempt estimates of the value of the world’s
naval bases. In some of the text comparisons, however, some account is
taken of their number.

Numbers

In numbers, the trend has been away from large vessels and towards small
ones. Particularly since 1955 the number of major vessels? in the world’s
fighting fleets has been falling; the number of small vessels, particularly
patrol boats, has been rising (table 1E.1 and charts 1E.1 and 1E.2).

The actual number of major fighting vessels in the world went up a little
from 1950 to 1955, and then fell some 15 per cent between 1955 and 1960,

* Aircraft carriers, battleships, cruisers, destroyers, frigates and escorts, and submarines.

Table 1E.1. World stock of fighting ships: numbers

1950 1955 1960 1965 1968
Major vessels®
World 2693 2992 2708 2703 2 541
of which
USA 1130 1146 957 962 884
Other NATO 650 718 525 476 491
USSR 558 686 691 683 602
Developing countries 209 262 321 348 361
Patrol boats, etc.
World 978 1380 1849 2233 2423
of which
USA 147 120 35 18 28
Other NATO 190 267 230 233 226
USSR 395 516 769 763 775
Developing countries 156 238 427 781 951

Source: See p. 321.
@ Aircraft carriers, submarines, cruisers, destroyers, frigates and escorts, and battleships.
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Table 1E.2. World stock of fighting ships: estimated growth-rates in value of stock

‘Importance’
Per cent share in
total world value  Average annual per cent growth-rates

of stock®
1968 1950-60 1960-68 1950-68
World 100.0 33 7.2 5.0
of which
Developed countries 93.7 3.1 7.3 5.0
of which
NATO 62.1 0.7 7.6 3.7
of which
USA 48.0 1.0 8.5 4.3
Other NATO 14.1 —0.1 5.2 23
of which
UK 5.5 —-3.2 37 -0.2
Warsaw Pact 27.4 11.3 7.2 9.5
of which
USSR 26.4 11.0 7.2 9.4
Other European . 2.0 39 2.4 3.3
of which
Sweden 0.7 24 0.9 1.7
Yugoslavia 0.5 16.8 4.8 10.9
Other developed 2.1 7.9 5.2 6.7
of which
Australia 0.9 —-1.6 10.4 3.6
Japan 1.0 e 3.6 .-
South Africa 0.2 6.3 9.3 7.6
Developing countries 6.3 6.2 5.2 5.7
of which
China 1.1 18.3 7.7 13.5
Far East (excl. China
& Japan) 1.5 7.1 6.7 6.9
Middle East 0.7 8.0 8.6 8.3
South Asia 0.6 8.7 3.8 6.9
South America 1.7 3.6 0.9 2.4
Central America 0.4 0.5 5.8 2.8
Africa (excl. South Africa) 0.2 .. 36.0 .

Source: See p. 328.
@ All percentages in the first column refer to the share of the world total.

and in the replacement of conventional armaments by missiles—all occurred
mainly after 1960.

One reason for the increase is the spread of intercontinental ballistic mis-
siles to the sea. It is not easy to say how much of the rise is explained in
this way. It is possible to quantify the contribution of ballistic-missile sub-
marines alone. If they are subtracted from the total, the growth-rate for the
world stock of fighting vessels over the whole period becomes 4 per cent
instead of 5 per cent a year. But the existence of these submarines has
been accompanied by a large increase in the resources devoted to anti-sub-

311






World stock of fighting vessels

NATO and Warsaw Pact: comparisons of size

The growth in the size of the Soviet fleet and its expanding deployment
have attracted considerable attention in recent years. Some commentators
and some politicians have argued that, as a consequence of this, naval
appropriations in Western countries ought to be increased. The figures in
tables 1E.4 to 1E.12—and particularly the estimates of the value of the stock
of fighting vessels—are relevant to this discussion. The main items in the
comparison are summarized in table 1E.3 and charts 1E.4 and 1E.5; the
main points are these:

(1) From 1950 to 1960 the rise in the Warsaw Pact fighting fleet was
much faster than the rise in the NATO fleet. In 1950 the Warsaw Pact fleet
was relatively small—only one-sixth the size of that of NATO. In 1960 it
was rather less than one-half the size of the NATO fleet.

(2) After 1960, the growth-rate of the Soviet fleet slowed down and that
of the NATO fleet accelerated, so that between 1960 and 1968 the increase
in the NATO fleet was slightly the faster of the two. In 1968, therefore,
the Warsaw Pact fleet still was less than half the size of the NATO fleet.

(3) If one looks at the gap between the value of the two fleets in ab-
solute terms—that is, the actual amount by which the NATO fleet ex-
ceeds the Warsaw Pact fleet—the gap was in fact greater in 1968 than in
any of the previous years* (table 1E.3).

(4) These are estimates of the value of the stock of fighting ships: they
make allowance for the fact that Soviet vessels are newer, on average, than
NATO vessels (see below, point 7). If the comparison were in tonnage, then
the Warsaw Pact stock in 1968 would be less than a third of that of the
NATO powers (table 1E.3).

(5) Other NATO countries apart from the United States add substantially
to the total size of the NATO fleet. Other Warsaw Pact countries, on the
other hand, have negligible fleets, and add very little to the naval power of
the Soviet Union.

(6) In one important respect, the gap between the Warsaw Pact and
NATO fleets is understated. The estimates for aircraft carriers do not include
the value of the planes; there is a strong case for including them——since, for
example, the missile launchers on destroyers and cruisers are included. In
1950, the cost of the aircraft on a carrier was probably equal to about 30
per cent of the cost of the carrier itself. Since then, the cost of carrier-

¢ This is because the size of the Soviet fleet was initially so small. A 20 per cent
increase on an initial figure of 25, and a 5 per cent increase on an initial figure of
100, leaves the absolute gap between the two figures the same.
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Table 1E.3. World stock of fighting vessels: comparison of NATO and Warsaw Pact
fleets

1950 1955 1960 1965 1968
Estimated capital stock,
at constant (1968) prices (§ bn)
Total NATO 19.1 239 20.5 30.8 37.1
of which
USA 13.4 16.4 14.9 24.0 28.7
Total Warsaw Pact 32 6.1 9.4 139 16.4
of which
USSR 3.1 6.0 9.0 13.4 15.7
Gap between:
NATO and Warsaw Pact 159 17.7 11.1 16.9 20.7
USA and USSR 10.3 10.4 59 7.1 13.0
Ratio of Warsaw Pact fleet
to NATO fleet 1:59 1:39 1:2.2 1:2.2 1:23
Average annual growth-rates
from previous year shown: (%)
NATO + 4.6 -3.0 +8.4 +6.4
Warsaw Pact +13.8 +9.0 +8.2 +5.5
Comparison in terms of tonnage:
(mn tons)
NATO 6.15 6.77 5.20 5.34 5.34
of which
USA 445 4.83 393 4.13 4.09
Warsaw Pact 0.81 1.37 1.64 1.75 1.65
of which
USSR 0.78 1.35 1.59 1.68 1.61

Source: See p. 321 ff.
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borne aircraft has risen very fast indeed: and by 1968, the cost of the air-
craft was probably equal to 80 per cent of the cost of a carrier.

The aircraft carriers in the United States active fleet in 1968 are valued
in the stock estimate at $4.5 billion, or some 15 per cent of the total value
of United States front-line vessels. The addition of the planes they carry
would probably add at least a further $3.5 billion to this value—making the
total estimated stock for the United States $32.2 billion instead of $28.7 bil-
lion, and the total NATO stock $41.1 billion instead of $37.6 billion. On
this calculation, including the value of the planes on aircraft carriers, the
Warsaw Pact fleet in 1968 was equivalent to less than 40 per cent of the
NATO fleet.5

(7) The United States fleet is older than the Soviet fleet. (This is likely
to be true in any comparison between a navy which is being built up and
a long-established navy.) The age distribution of the United States fleet is
most abnormal, including a large number of old ships and a large number of
young ships, but almost none of middle age. This can be seen in the follow-
ing figures for 1968:

Table 1E.4. Age composition of fighting vessels, USA and USSR

Percentage of total ships

Age

(in years) USA USSR
0-10 46.3 51.6

11-15 5.1 314

16-20 5 16.5

Over 20 45.1 0.5

Number of ships included®

722 601

a The figures include submarines, cruisers, destroyers, fighters and escorts. Aircraft
carriers are excluded because there are no comparable units on the Soviet side. For the
United States, ships that underwent major conversion for carrying missiles are treated
as new from the date of recommission. The US destroyers that went through either of
the Rehabilitation and Modernization Programs are treated as new in 1960. Ships in the
US reserve fleet are excluded.

A large number of the United States ships have gone through extensive
conversion and modernization under the Fleet Rehabilitation and Moderniza-
tion Program. Some of the conversions have left little of the old ship except
the hull; the ship can be treated as virtually new from the date of conversion.
® This is a conservative calculation. It assumes that the 17 attack carriers have a
complement of 70 planes, on average, valued at $2.5 million for each plane; the
11 ASW carriers have a complement of 45 planes valued at $1 million each; and the

seven amphibious assault ships have a complement of 22 helicopters, valued at $0.4
million each.
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In the estimate of the value of the stock of ships used here, a very low
value is given to all old unconverted ships. If all the United States un-
converted ships aged twenty years or more—whether in the reserve or ac-
tive fleet—are excluded from the calculation (that is, 68 submarines, 18
cruisers and 346 destroyers), the value of the United States stock is reduced
by $4 billion. If this is subtracted from the NATO side, it still leaves the
Warsaw Pact fleet at less than half the value of the NATO fleet.

(8) The Warsaw Pact is superior in the number of submarines; they made
up over half the value of the Warsaw Pact fleet in 1968 (chart 1E.S). This
superiority has existed for a long time. In 1950, the Warsaw Pact fleet had
100 more submarines than the NATO fleet. In 1968, it had 92 more. The
proportion of submarines which were nuclear-powered in 1968 was 28 per
cent for NATO as against 14 per cent for the Warsaw Pact. The Soviet
ballistic-missile submarines are in general inferior in their capabilities to the
United States Polaris submarines.

(9) A comprehensive comparison should include the value of naval bases.
It is not possible to provide such a valuation: but there is no doubt that
it would add much more to the NATO than to the Warsaw Pact side. The
United States alone has some fifty-two major naval installations abroad—
that is, major extra-territorial bases. The Soviet Union has no bases of this
kind. It probably has some facilities in Cuba and has recently acquired some
in the Mediterranean. The acquisition of foreign facilities is a significant
change for the Soviet Union, which has extremely limited routes of egress
for its fleets.

Summing-up: NATO and Warsaw Pact comparison

On these measurements of the value of the stock of fighting vessels, NATO
has a superiority over the Warsaw Pact of about 2:1. Changes in the valua-
tion system would be most unlikely to alter this general conclusion.

One reason for the disquiet expressed by some people in the West is
simply that a virtual monopoly has been lost. In 1950 it seemed to them the
natural order of things that the naval fleets of NATO nations should move
freely around the world’s oceans, while the naval fleets of Warsaw Pact
nations did not appear much at all. It now is considered a threat in the
West when Soviet naval vessels appear in some force in the Mediterra-
nean—whereas the presence of an even larger United States naval force
seems in some sense natural. In the same way, Soviet courtesy calls on ports
in the Indian Ocean appear threatening, because they have not happened
before; the courtesy calls of NATO ships—for example, the visit of British
destroyers to Stockholm-—are treated as normal. There is little the Western
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powers can do about this loss of a monopoly position: increasing the size
of their own fleets will not prevent Soviet ships from sailing into the Indian
Ocean if they wish to do so.

Secondly, a number of Western commentators appear to have given too
much attention to those areas where the Soviet Union has an advantage, and
too little attention to those areas where NATQO has an advantage. This
kind of misperception is common in international relations and is one of the
important factors fuelling arms competition. NATO has a tremendous super-
iority in naval air power, and this is very important indeed. Some Western
appraisals, however, mention this very briefly, with no attempt at a quanti-
tative assessment of its importance, and then discuss at great length the Soviet
fleet. This kind of approach can always make an inferior force appear su-
perior: for it is very rare for one side to have superiority in every weapon
and every characteristic.

Regional analysis

European NATO (chart 1E.6). Britain is one of the few countries where the
value of the stock of fighting vessels is actually lower than it was in 1950.
There was very substantial scrapping in the late fifties, followed by some
rise in value after 1965, mainly as a result of the nuclear-powered sub-
marines coming into commission. This slight decline since 1950 is in line
with Britain’s general reduction in overseas commitments, and the compara-
tively slow rise in British military expenditure. Even so, Britain still accounts
for over 40 per cent of total NATO European naval stock.

Other European countries (chart 1E.7). There has been a rapid rise in the
Yugoslav fleet, particularly in the fifties. Over the whole period since 1950
the increase in this fleet has been rather over 10 per cent a year.

Other developed countries (chart 1E.8). Japan has come virtually level with
Australia in the estimated stock of fighting vessels.® The Australian stock
was falling in the fifties, but has increased fast since 1960 in line with
the increase in Australian military expenditure. (Charts 1E.8 and 1E.9 are
on page 330.)

Developing countries (chart 1E.9). The trends in the various regions are very
much in line with those of military expenditure. Apart from China, it is the
Middle East which shows the fastest rise in stock of fighting vessels. Then

¢ In 1950, the Japanese Navy was, strictly speaking, non-existent. Of the five destroyer
escorts then recorded as existing, one was laid up and four were used as weather-ships.
The 40 patrol boats were recorded as being without armaments.
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comes the Far East and South Asia. In Central and South America, where
military expenditure since 1950 has been rising relatively slowly, the stock
of naval vessels has been rising relatively slowly too. The fleets of African
countries (omitting South Africa) were negligible in 1960, and still very
small in relation to the world total in 1968, but the actual rate of increase
has been considerable. (This also matches what has happened to military
expenditure.)

Between 1955 and 1968 three countries—Cuba, Indonesia and the United
Arab Republic—received a good many naval vessels from the Soviet Union:
the three between them account for half the rise in the naval stock of the
thirty-seven developing countries included here.”

Trends in different categories of vessels

The numbers of vessels, in eleven categories, in the various regions are set
out in tables 1E.5 to 1E.10.

Aircraft carriers (table 1E.5). The NATO powers have a virtual monopoly
of aircraft carriers. The Soviet Union had by 1968 deployed one helicopter
carrier (a second appeared in 1969), and there were only six other air-
craft carriers outside NATO. The total of attack aircraft carriers—those
operating fixed-wing aircraft—has been stationary at about 30; but there has
been a sharp fall in the number of escort utility carriers.

Submarines (table 1E.6). The world total has risen a little since 1950. This is
one of the weapons which developing countries are acquiring: there were
more than three times as many submarines in developing countries’ fleets in
1968 as in 1950. The increase has been mainly in the Middle East, China
and other Far Eastern countries. In South America, which was the first of
the developing regions to have submarines, the number of submarines has
fallen since 1950.

The aggregate figures for the USSR and USA, particularly for ballistic-
missile submarines, give an exaggerated impression of Soviet capability. The
point is discussed on pages 368-375.

Cruisers (table 1E.7). World numbers have been declining sharply: there has
been some conversion to missile armament, but the conversion has been
much less extensive than for destroyers. In this category NATO has had a
big preponderance over Warsaw Pact powers.

T The list is given on page 322. China is excluded from these calculations.
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Destroyers, frigates, and escorts (table 1E.8). The trends here have been for
a decline in total numbers; a rise in the number possessed by developing
countries; and a big increase—by conversion or new construction—in the
numbers armed with missiles.

Patrol boats, motor torpedo boats and gunboats (table 1E.9). Here the world
total has been rising very fast, both for conventionally-armed and missile-
equipped vessels. The big increases have been in the Warsaw Pact countries
and the developing countries. The NATO powers do not have many of this
type of vessel, and have not equipped them with missiles.

Battleships (table 1E.10). This category is almost extinct: numbers are down
from 31 in 1950 to four in 1968, and of these, three were in the United
States reserve fleet. '

Sources and methods

The sources used were the individual country pages of Jane’s Fighting Ships,
various editions from 1950/51 to 1968/69. For the USSR, other Warsaw
Pact countries, China, the United Arab Republic, Cuba, and some other
small countries, the information given in successive editions of Jane’s was
frequently revised; the latest available information was assumed to be more
reliable.

For the construction of the estimates of world stock, ships were divided
into eleven categories. Only fighting ships, strictly defined, were included.

Aircraft carriers — Attack

— Other
Submarines — Nuclear

— Conventional
Cruisers — Missile-armed

— Conventionally-armed
Destroyers, frigates, escorts — Missile-armed

— Conventionally-armed
Patrol boats, gunboats, etc. — Missile-armed

— Conventionally-armed
Battleships

The years of commissioning were noted at five points: 1950, 1955, 1960,
1965 and 1968. Ships were included if commissioned in the fleet in the
year concerned. The numbers include both active vessels and ships in reserve.

The classification of destroyers and cruisers between missile-armed and
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conventionally-armed was based on the cost or (where cost was not known)

the complexity of the missile system. The criterion was that the missile

system should account for a substantial part of the total cost of the vessel.®
The countries or regions shown separately are as follows:

Developed countries:

USA

Other NATO countries

USSR

Other Warsaw Pact countries

Other European countries: Finland, Spain, Sweden, Yugoslavia

Other developed countries: Australia, Japan, New Zealand, South
Africa

Developing countries:

Middle East: Israel, Iran, Iraq, United Arab Republic

South Asia: India, Pakistan

Far East (excluding China and Japan): Burma, Indonesia, North
Korea, South Korea, Taiwan, Thailand, Philippines, North Viet-
Nam, South Viet-Nam

Sub-Saharan Africa: Ethiopia, Ghana, Guinea, Kenya, Nigeria, Senegal,
Somalia, Sudan

North Africa: Algeria, Libya, Morocco

Central America: Cuba, Dominican Republic, Mexico

South America: Argentina, Brazil, Chile, Colombia, Equador, Peru,
Uruguay, Venezuela

Countries with negligible navies were omitted, except for Sub-Saharan
Africa, where some very small navies were included so that something could
be said about trends in that region.

The weighting system used for the construction of the aggregate figures
was based on cost. Basic 1968 US value-per-ton figures were taken
for the main categories (table 1E.11). The same values were used for Soviet
and indeed all vessels, except for Soviet missile-carrying submarines. For
those, lower value-per-ton estimates were taken than for US missile-carrying
submarines, since the Soviet submarines commissioned up to 1968 carry

® The possession of any of any of the following missile systems put the vessel into

the ‘missile-armed’ category:

Surface-to-surface: RB-08A (Sweden), “Shaddock” (USSR), “Styx” (USSR), “Strela”
(USSR).

Surface-to-air: Terrier (USA), Talos (USA), Tartar (USA), Masurca (France), Sea-slug
(UK), “Guideline” (USSR), “Goa” (USSR).

Anti-submarine: Ikara (Australia).
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fewer missiles with a shorter range than United States submarines. The cal-
culations need to allow for a rapid process of technical improvement: a typi-
cal destroyer in commission in 1968 in one of the major navies has consider-
ably more sophisticated equipment than one in commission in 1958. On
naval advice, a 3.5 per cent a year “improvement factor” was taken.

This method provided a set of comparable value-per-ton figures for the
years 1950, 1955, 1960, 1965 and 1968 (table 1E.11). These value-per-ton
figures were then combined with tonnages. All separate categories and sub-
classes within the categories of ships were calculated at their respective
displacements. The exception was the light patrol boat category, for which
a representative displacement of 110 tons was adopted for all navies.

It was assumed that, in the major navies, naval authorities insist on
exacting standards of performance for ships included in the active fleet: this
would be particularly true for the front-line ships included here. Technical
improvements are incorporated in the programmes of modernization and
refitting. In the first ten years of its life, therefore, a ship is assumed to
benefit fully from the incorporation of new technology: that is, its value will
rise by 3.5 per cent a year for ten years as a result of the “improvement fac-
tor”. Thereafter, after ten years, ships are assumed to stay at their ten-year-
old valuations: that is, beyond ten years the aging of the ship offsets any in-
corporation of further techmical improvements.? It is assumed that ships
held in reserve do not benefit from technical improvements.

The assumption about modernization and refitting in the first ten years
was made for developed countries only. For the developing countries, it was
assumed that ships were not regularly modernized and refitted in this way:
these ships therefore remained fixed at their date-of-birth valuation.

The resulting figures of capital stock are shown in table 1E.12. The meth-
od of valuation gives an indication of the efficiency of the stock of ships if
they were all put to use at the specified date. It does not measure the
second hand value of the stock, which will tend to diminish with age as the
expected life of a ship becomes shorter.

® If there is a major conversion to missile armaments, then the value of the vessel is
raised to the appropriate value-per-ton for missile-equipped vessels, and it is treated as
a new vessel from the date of its major conversion. The old destroyers converted
under the Fleet Rehabilitation and Modernization Program in the United States were
treated as a special case. They were valued at 1955 values-per-ton before conversion;
after conversion the values were raised to 1960 values-per-ton, and were kept at those
figures in subsequent years.
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Table 1E.5. World stock of aircraft carriers

World Developed Developing USA Other NATO

Attack Other® Attack Other? Attack Other® Attack Other? Attack Other®

1950 28 86 28 86 — — 18 85 9 1
1955 36 84 36 84 — — 19 83 15 1
1960 30 45 28 45 2 —_ 15 43 12 1
1965 30 44 27 4 3 — 16 40 10 3
1968 30 41 27 41 3 —_— 17 35 9 3
Source: See p. 321.
¢ Anti-submarine, amphibious assault, escort, utility.
Table 1E.6. World stock of submarines®
World Developed USA Other NATO Total NATO
Nucl. Conv. Nucl. Conv. Nucl. Conv. Nucl. Conv. Nucl. Conv.
1950 — 764 — 142 — 194 — 111 — 305
1955 1 797 1 768 1 190 — 111 1 301
1960 18 801 18 751 14 158 — 109 14 267
1965 85 784 85 716 51 139 3 111 54 250
1968 142 680 142 604 82 97 5 123 87 220
Sub-
Middle South Far Saharan- North Central  South
Developing® East Asia East Africa Africa America America China
1950 22 — — 4 _— — —_ 18 —
1955 29 — — 4 — — — 17 8
1960 50 11 — 4 — — — 9 26
1965 68 13 1 12 — — — 13 29
1968 76 17 5 14 — — —_ 11 29
Table 1E.7. World stock of cruisers® °
World Developed Developing USA Other NATO
Miss. Conv. Miss. Conv. Miss. Conv. Miss. Conv. Miss. Conv.
1950 — 157 — 151 — 6 —_ 71 — 45
1955 2 165 2 154 — 11 2 72 — 39
1960 8 101 8 89 — 12 8 38 —_ 16
1965 18 75 18 62 — 13 12 28 4 9
1968 16 66 16 53 — 13 10 25 5 8

Source: See p. 321.
% The demarcation line between cruisers and destroyers is in some cases arbitrary.
Miss. = Missile-armed. Conv.= Conventionally-armed.
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Number

Other Warsaw Total Warsaw
Total NATO USSR Pact Pact Other European  Other developed

Attack Other® Attack Other® Attack Other® Attack Other® Attack Other? Attack Other®

27 86 — — — — — — — — 1 —

34 84 — — — — — — — — 2 —

27 4 — — — — — — — — 1 1

26 43 —_— — — — — —_ — — 1 1

26 38 — 1 — — — 1 — 1 1 1
Number

Other Warsaw Total Warsaw

USSR Pact Pact Other European Other developed

Nucl, Conv. Nucl. Conv, Nucl. Conv. Nucl. Conv. Nucl. Conv.

— 405 — — — 405 — 29 — 3

— 427 — 7 — 434 — 29 — 4

4 426 — 26 4 452 — 27 — 5

31 401 — 28 31 429 — 30 — 7

55 327 — 17 55 344 — 30 — 10

Source: See p. 321.

% Conv.= Conventionally-powered. Nucl. = Nuclear-powered.

b All conventionally-powered.
Number

Other Warsaw Total Warsaw
Total NATO USSR Pact Pact Other European  Other developed

Miss. Conv. Miss. Conv. Miss. Conv. Miss. Conv. Miss. Conv. Miss. Conv.

— 116 —_ 17 — — — 17 —_ 13 —_ 5
2 i1 — 29 — — — 29 — 11 — 3
8 54 — 25 — — - 25 —_ 8 — 2

16 37 2 20 — — 2 20 —_ 4 — 1

15 33 1 18 —_ — 1 18 — 2 — —
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Table 1E.8. World stock of destroyers, frigates and escorts®

World Developed USA Other NATO Total NATO
Miss.  Conv. Miss. Conv. Miss.  Conv. Miss. Conv. Miss. Conv.
1950 — 1627 — 1449 — 746 — 475 — 1221
1955 — 1877 —_ 1657 —_ 763 — 543 — 1 306
1960 8 1 688 8 1431 7 666 — 386 7 1052
1965 87 1568 87 1312 46 626 15 321 61 947
1968 121 1415 121 1172 66 548 19 319 85 867
Number
Sub-
Middle South Saharan North Central South
Developing® East Asia Far East Africa Africa America America China
1950 178 18 15 50 — — 30 61 4
1955 220 20 16 53 — —_ 30 85 16
1960 257 15 23 71 — — 29 96 23
1965 264 18 24 76 1 2 39 82 22
1968 269 19 24 85 1 2 37 79 22

Table 1E.9. World stocks of patrol boats, motor torpedo boats, gunboats®: °

World Developed USA Other NATO Total NATO

Miss. Conv. Miss. Conv. Miss. Conv. Miss. Conv. Miss. Conv.
1950 — 978 — 822 —_ 147 —_ 190 —_ 337
1955 — 1380 — 1142 —_ 120 —_ 267 — 387
1960 — 1849 — 1422 - 35 — 230 — 265
1965 141 2092 112 1340 — 18 — 233 — 251
1968 206 2217 146 1326 — 28 — 226 — 254
Source: See p. 321,
% Miss.= Missile-armed. Conv.= Conventionally-armed. b Excluding riverine craft.

Sub-Saharan

Developing Middle East South Asia Far East Africa

Miss. Conv. Miss. Conv. Miss. Conv. Miss. Conv. Miss. Conv.
1950 — 156 — 11 — — — 55 — —_
1955 — 238 — 17 — — —_ 120 —_ —
1960 — 427 — 77 — 1 — 149 — 5
1965 29 752 3 86 — 9 12 260 _— 20
1968 60 891 20 90 — 14 12 322 —_ 42
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Number
Other Warsaw Total Warsaw
USSR Pact Pact Other European Other developed
Miss. Conv. Miss. Conv. Miss. Conv. Miss. Conv. Miss. Conv.
— 133 — 5 — 138 — 54 — 36
—_ 227 — 7 —_ 234 — 59 — 58
1 235 — 14 1 249 —_ 69 — 61
21 208 — 14 21 222 — 71 5 72
26° 174 — 11 26 185 2 62 8 58

Source: See p. 321.
% Miss.= Missile-armed. Conv.= Conventionally-armed.
Some missile-equipped destroyers are sufficiently large to be classified as cruisers. We have followed the classi-
fication of Jane's.
¢ All conventionally-armed.

Number

USSR Other Warsaw Pact Total Warsaw Pact Other European Other developed
Miss. Conv. Miss, Conv. Miss. Conv. Miss. Conv. Miss. Conv.

— 395 — 16 —_ 411 —_ 60 —_ 14

— 516 — 54 — 570 — 117 — 68

— 769 — 141 —_ 910 —_ 180 — 67
110 653 2 191 112 844 —_ 194 —_ 51
125 650 21 171 146 821 —_ 196 —_ 55
North Africa Central America South America China
Miss. Conv. Miss. Conv. Miss. Conv. Miss. Conv.
— — — 16 — 42 —_ —
- — — 16 —_ 32 — —_
— 2 —_ 18 — 26 — 150
—_ 2 12 49 —_ 47 2 279

2 15 18 51 —_ 45 8 312
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Table 1E.10. World stock of battleships

Number
Other Total
Deve- Deve- Other Total Warsaw Warsaw Other Other
World loped loping USA NATO NATO USSR Pact Pact European developed.
1950 31 28 3 16 9 25 3 — 3 — —
1955 30 28 2 16 9 25 3 — 3 —_— —
1960 9 9 — 8 1 9 — — — — —_
1965 4 4 — 4 — 4 — — — — —
1968 4 4 — 4 — 4 — — — — —
Source: See p. 321.
Table 1E.12. World stock of fighting ships: estimated value
US 8 mn, at constant (1968) prices
Other Total
Other Total Warsaw  Warsaw  Other Other
World Developed USA NATO NATO USSR  Pact Pact European developed
1950 24722 23343 13454 5628 19081 3143 71 3214 655 393
1955 33436 31562 16363 7519 23882 6004 130 6134 848 698
1960 34274 31761 14930 5605 20535 8994 419 9413 972 841
1965 50467 47037 23986 6824 30810 13369 567 13936 1186 1105
1968 59674 55893 28662 8392 37054 15737 636 16 373 1205 1261

Source: See page 321.
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Table 1E.11. Ship values: basic value-per-ton
US 8, at constant (1968) prices

1950 1955 1960 1965 1968
Aircraft carrier
Attack 2030 2430 2900 3470 4000
Anti-submarine:
amphibious assault 1780 2125 2 540 3035 3 500
Escort/utility® 1800 1 800 1 800 1 800 1 800
Submarines
Nuclear ballistic missile —_ — 19 450 23 240 26 800
Nuclear—other —_ 10 660 12 735 15 200 17 550
Conventional 3910 4675 5530 6 680 7700
Soviet nuclear ballistic missile — — 14 500 17 340 20 000
Soviet nuclear —_ — 10 885 13 000 15 000
Soviet conventional missile —_ 6070 7 255 8 670 10 000
Cruisers
Missile-armed — 7 470 8925 10 670 12 300
Conventionally-armed 2950 3520 4210 5030 5 800
Destroyers/Frigates/Escorts
Missile-armed — 9255 11 060 13 215 15240
Conventionally-armed 3 660 4370 5225 6 240 7200
Patrol boat/Motor
torpedo boat/Gunboat
Missile-armed — —_ 21335 25490 29 400
Heavy conventional 7 880 9 410 11 250 13 440 15 500
Light conventional 9 860 11 780 14 080 16 820 19 400
Nuclear-powered surface ships
USS Enterprise —_ — 5675 6 780 7 820
USS Long Beach — — 25 060 29 950 34 540
USS Truxtun — —_— — — 19 150
USS Bainbridge — — 22 500 26 880 31000
Battleships® 3 500 3500 3 500 3 500 3 500

Source: See p. 321.
% No technical improvement was incorporated in these calculations.

Sub-
Middle South Far Saharan North Central South
Developing East Asia East Africa Africa America America China
1950 1379 95 113 276 _ — 159 667 69
1955 1874 131 165 390 — — 160 904 124
1960 2513 207 261 547 7 3 167 951 370
1965 3430 284 370 871 48 14 239 1048 556
1968 3781 402 378 920 80 40 262 1028 671
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Sources and methods

1F. Arms trade in major weapons, 1950-1969

SOURCES AND METHODS

Introduction

Neither the register nor the tables on the arms trade in major weapons makes
any claim to be official, complete or final. They are published on our
responsibility. When there were conflicting reports—and this was often the
case for the number of items supplied—we have used our judgement, based
on general experience of the reliability of different sources. Any corrections,
additions or deletions, from official or unofficial sources, would be wel-
come.

Sources of information

In collecting the basic information, three types of sources have been used.
First, unofficial sources were used: technical journals, press reports, and
other publications concerning defence equipment, military aid and alliances,
etc. Second, information was gathered from official sources: parliamentary
statements, hearings and debates, official publications and press releases.
Third, correspondents in different parts of the world interviewed officials,
manufacturers, and other people connected with the arms trade, and read
the relevant local publications.

Coverage

A. Weapons

Both the tables and the register cover the deliveries of major weapons: ships,
aircraft, armoured fighting vehicles and missiles. The coverage of warships,
combat aircraft and heavy tanks is probably reasonable. Even if it were
possible, very few countries attempt to conceal deliveries of these items.
The coverage of smaller items such as light aircraft, helicopters, armoured
cars and missiles is not quite so good, but probably sufficient to provide
a basically accurate picture of the trade in these weapons.

Information on transfers of other weapons, especially small arms, is frag-
mentary and unreliable. Even if the types of small arms possessed by dif-
ferent countries could be established, it would be extremely difficult to dis-
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cover the numbers, the dates of deliveries and the countries from which they
were purchased. Small arms often have long production series, often change
hands a number of times, and often take complicated routes to reach their
destination. For this reason, the tables are limited to the delivery of major
weapons. However, where we have come across reliable information for
1969 on the transfer of small arms or other equipment, it has been included
in the register. This applies to radar and communications equipment as well.

The tables include spares and equipment for aircraft and ground equip-
ment (launchers) for missiles. But they do not include a whole range of
equipment that may be needed to acquire a particular weapons system. For
instance, a country purchasing a fighter squadron will, in addition to spares
and equipment for the aircraft itself, need to acquire various kinds of
munitions for the aircraft, a radar tracking and warning system, ground
equipment, repair and maintenance facilities, training for its pilots and
technicians, etc. Thus, the figures in the tables may appear rather low
when compared with, for instance, figures for US grant aid or sales.

In a number of countries, the air force is responsible for some of the
country’s civil transport and for training pilots for civil planes. This is par-
ticularly true for many South American countries. The Brazilian Air Force,
for instance, provides transport to remote areas where civil airlines do not
operate, delivers food, mail and medical supplies, and is responsible for
surveying much of the vast unmapped territory of Brazil. Both Argentina
and Brazil have purchased heavy military transports which will prob-
ably undertake civilian duties. The recent reorganization of the Argen-
tinian Air Force has included the expansion of the air transport brigade,
which will take over duties previously performed by the Secretariats of
Public Works and Agriculture and by LADE (Lineas Aéreas del Estado)
which operated certain domestic services. The general principle of inclusion
or exclusion in the arms trade tables has been to include all planes supplied
to the armed forces of the countries concerned, except when it was known
that the planes were for civil use. Often, however, it was not known: and it
should be borne in mind in considering the register that transport and trainer
aircraft may be used for civil purposes.

On the other hand, almost all training aircraft can be adapted for counter-
insurgency action without great difficulty. The MF1-9 plane used by Swedish
pilots in Biafra for strafing operations is a basic primary trainer. The Macchi
MB.326, produced under licence in Brazil and South Africa, is eminently
suitable for counter-insurgency operations. Where it is known that a partic-
ular trainer has been purchased especially for counter-insurgency duties,
this is indicated in the register in the column for comments.

Joint and licenced production of weapons has been included in both the
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tables and the register. In the register both countries involved in the produc-
tion are shown in the column for suppliers.

B. Countries

The countries covered by the register and the tables are the non-arms
producing countries. Many of the countries under consideration do have
domestic defence industries, but they are still heavily dependent on imports
in meeting their defence requirements. Two of the countries—South Africa
and Israel—are rapidly coming closer to self-sufficiency.

Viet-Nam—North and South—is shown separately in the tables of major
weapon imports, and totals are given including and excluding Viet-Nam. In
the table of major weapons exports by supplier, both North and South Viet-
Nam are excluded. For the United States supply of arms to Viet-Nam, only
the major weapons supplied to South Vietnamese forces are entered as arms
trade: the weapons supplied to US troops do not appear in the tables. Since
the United States is intervening directly in this conflict, while the Soviet
Union is simply supplying arms to North Viet-Nam, any comparison of the
arms supplies of the two great powers to the two sides would be inappro-
priate. The cost of the United States intervention (see page 6), at around
$24 billion, in 1969 vastly excceds the whole of the trade in major weapons
recorded in the tables.

The regions listed in the tables are as follows:

Far East. All countries east of Pakistan, except China and Japan. Viet-Nam
is shown separately.

Middle East. Abu Dhabi, Bahrain, Iran, Iraq, Israel, Jordan, Kuwait, Le-
banon, Muscat and Oman, Qatar, Saudi Arabia, South Yemen, Syria
UAR, Yemen.

North Africa. Algeria, Libya, Morocco, Tunisia.

Sub-Saharan Africa. The rest of Africa, except for South Africa, which is
shown separately.

Indian Subcontinent. Afghanistan, Ceylon, India, Pakistan.

Central America. All countries from Panama northwards up to the United
States.

South America. The rest of Latin America.

Europe. Only Greece and Turkey are included in the table. In the register,
Portugal is also included, because Portugal’s arms procurement is relevant
to the discussion of the arms trade with Africa.

Arms supplies to colonies or dependencies are included when these coun-
tries have armed forces separate from the metropolitan power—for example,
Rhodesia and Malaysia during the 1950s.
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The tables

There may be some slight upward bias in the figures for recent years due to
extra information. This upward bias could account for approximately 10 per
cent of the total. But it is unlikely to be higher than this. It concerns
primarily the smaller items—helicopters, light aircraft and inexpensive mili-
tary vehicles, whose values are low compared with those of heavy tanks
and combat aircraft. It is unlikely that there is any upward bias in the
estimates for ships and missiles. The ship estimates are based almost entirely
on one source, Jane's Fighting Ships.! There were very few transfers of
missiles in the earlier years.

In order to obtain aggregate statistics of the trade in major weapons, it
was necessary first to reconcile conflicting data and to estimate the numbers
and types of weapons and the dates of the deliveries when such informa-
tion was not available, and then to value individual transactions.

A. Reconciliation and estimation

There is little difficulty in obtaining reliable and unconflicting information
about the deliveries of warships, combat aircraft and heavy tanks. In value
terms, these amount to around 80 per cent of total arms deliveries. The
problems of reconciliation and estimation primarily concern light tanks and
other vehicles, missiles, light aircraft and helicopters. When there was con-
flicting information, we have, if possible, made our decision on the basis
of general experience of the reliability of different sources.

For tanks, other than heavy tanks, the main problem has been the lack
of sources. For certain countries whose armed forces are well publicized,
such as India, Pakistan, the UAR or Israel, the information on deliveries
of armoured fighting vehicles has been fairly good. These are the countries
in the third world which have been the main importers of heavy tanks. For
some countries (which, for the most part, imported light tanks or armoured
cars) there is only information on the types the country possesses and the
numbers of battalions or armoured divisions in that country. To estimate
the dates and numbers -of tank deliveries, we took into account the dates of
production of particular types, or, in the case of second-hand equipment,
the dates of replacement of the particular type in the supplier country,
the dates of aid or sales agreements or other political and diplomatic ties
between the supplier and the recipient countries, the dates at which the pres-
ence of these types was first reported, and the number of tanks, armoured
cars, and armoured personnel carriers in an armoured battalion or division.
Where we have not known the latter, we have assumed that the size of a

! London: Sampson Low, Marston & Co., annual.
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battalion or division is the same as that of the main supplier, or in the case
of ex-colonies, the same as that of the former metropolitan power.

Estimates for light aircraft—helicopters, trainers, liaison and light trans-
port types—have followed a similar pattern. Here we have taken into ac-
count the size of squadrons and the relative requirements in an air force for
combat aircraft and other types.

The problems concerning missiles are somewhat different. Once it is
known that a country possesses a particular missile, it is fairly easy to pin
down the date of delivery. The period between the initial date of produc-
tion and the date the missile was reported is usually limited. The main prob-
lem concerns the estimation of numbers of missiles, which are small and
easily concealed. For missiles launched from tanks, ships or aircraft, the
estimates are based on the numbers of tanks, ships and aircraft a country
possesses which are capable of delivering a particular missile. The remaining
missiles are almost entirely anti-tank and anti-aircraft missiles. The deliveries
of anti-aircraft missiles such as V750VK (referred to in the West as Guide-
line), Hawk or Bloodhound have tended to attract considerable attention.
There is usually, therefore, fairly good information on the numbers of missile
sites, launchers, or even of the missiles themselves. As far as we know,
only a few countries possess anti-tank missiles and for most of these we
have reasonable information.

B. Valuation

The purpose of valuing all items in a common unit is to be able to measure
changes in the total flow of weapons and its geographical pattern. Various
methods of valuation are conceivable. The obvious ones are military value
and monetary value. Military value is generally unmeasurable because it
depends on the circumstances in which the weapons may be used. Monetary
value, on the other hand, measures something that is relatively precise
and is interesting in itself—the quantity of resources used. It is therefore
what we have used. The monetary values chosen may not correspond to
actual prices paid. Actual prices paid vary considerably according to dif-
ferent pricing methods, the lengths of production series and the terms in-
volved in individual transactions. We have tried to draw up a list of com-
parable prices based on actual prices and on criteria such as weight and
sophistication. These criteria have been different for each of the four dif-
ferent types of weapons—ships, aircraft, missiles and armoured fighting
vehicles. One consequence of this method of valuation is that our values
of Soviet weapons exports tend to be higher than their quoted prices. For
this reason, our figures of the relative flows of major weapons from the
United States and the Soviet Union may be much closer together than other
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statistics comparing weapon flows from these two countries. There is an
additional reason for the smaller difference between the two in our figures.
Soviet weapons exports to developing countries include a smaller proportion
of small arms than exports from the United States; a comparison of fotal
weapons exports from the two countries would look very different from a
comparison of major weapons exports alone.

SHIPS

Ships were divided into eleven different categories.?2 For each category, we
calculated a 1968 dollar price per ton, based on actual prices in 1968, We
also assumed a technical improvement factor of 3.5 per cent per annum.
This means that the price of a ship completed in 1967 is 3.5 per cent less
than the price of a similar ship completed in 1968. This improvement factor
has nothing to do with general price inflation; it is merely intended to
measure the increase in the sophistication of ships.

A large proportion of the ships sold to the countries under consideration
are second-hand. It was therefore necessary to take into account the de-
preciation of ship values. A simple exponential depreciation was taken,
based on the length of life of ships in each of the eleven categories and a
scrap value of 1 per cent. This yields a rather rapid depreciation in the first
few years of a ship’s life. For this reason, among others, the export of
warships by the United Kingdom, which has exported many new ships to
developing countries, is higher in value terms than the export of warships
from either the United States or the Soviet Union, which have both exported
large numbers of second-hand warships.

AIRCRAFT

For aircraft we derived a price for each individual type of aeroplane.
This price was based on two factors. First, it was based on actual prices,
taking into account factors which cause these prices to vary such as the
length of the production series, the sales or aid terms, and the support

? The categories were:

1. Aircraft carriers 8. Patrol boats, torpedo boats, gunboats,

2. Submarines etc. under 100 tons

3. Cruisers 9. Minesweepers

4. Destroyers, 1300 tons and over 10. Minelayers

5. Frigates, corvettes, patro! vessels, 11. Landing ships, landing craft, trans-
600-1300 tons ports, supply ships, survey ships,

6. Patrol boats, torpedo boats, gunboats, oilers, tugs etc.

etc. 300-550 tons
7. Patrol boats, torpedo boats, gunboats,
etc. 100-300 tons
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facilities, spares and extra equipment included in the price. Secondly, we
used kilo prices for the empty weight of different categories of aircraft,®
as a rule of thumb. These categories were roughly divided into older con-
struction and fully modern construction. We included a certain percentage of
the price for spares and equipment for each of the three categories of air-
craft. Explosives, missiles and ground equipment were not included.

The problem of depreciation is much harder for aircraft than for ships.
The life of an aircraft is shorter than that of a ship and the scrap value
approaches zero. A simple exponential depreciation yielded too rapid a
depreciation in early years. Many of the second-hand aircraft sold in the
period had been part of a long production series. It was often impossible
to discover the date the aircraft had been built, the extent they had been
used, and the extent of refurbishing. Since second-hand aircraft are a rather
small proportion of total aircraft deliveries* a blanket assumption of 10 per
cent of the original price for each second-hand aeroplane was taken. An
assumption of 50 per cent of the original price was made for planes having
undergone a more thorough refurbishing,

TANKS

We calculated individual prices for each armoured fighting vehicle. The
prices were based on the type and the date when the vehicle had first been
used. The five types were: main battle tank, light tank, tank destroyer,
armoured car, and armoured personne] carrier, We made the same assump-
tion about depreciation as we made for aircraft, for similar reasons.

MISSILES

Here again, we calculated individual prices for each missile. The prices were
based on type, date of production, range and guidance. There were seven
types: artillery rockets, anti-tank missiles, surface-to-surface missiles, air-to-

® These categories were:

(a) Combat aircraft (fighters, bombers) (c) Others (transport, trainers, etc.)
Supersonic (i) piston engined
Subsonic (ii) turbo jet
(i) conventional (iii) turbo fan jet
(ii) STOL (short take-off and land-
ing) .

(b) Helicopters

¢ Unless our sources indicated that a particular aircraft was second-hand or unless
they gave a delivery date after the production line had closed down, we assumed that
it was new. If we did not know when the production line had closed down, we took
as the closing date the last date the aircraft had appeared in Jane’s All the World's
Aircraft (London: Sampson Low, Marston & Co., annual).
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surface missiles, long range surface-to-air missiles, short range surface-to-
air missiles and air-to-air missiles.
We had separate prices for launchers and missiles.

JOINT AND LICENSED PRODUCTION

Licensed production can vary from assembly to complete manufacture. In
most cases, it is known what proportion of a particular weapon is imported
and what proportion is produced at home. The tables include only the im-
port content of the weapon. In obtaining values for weapons produced under
licence, we took a percentage of the total value of the weapon equivalent to
the proportion of the weapon which was imported. In the few cases where
this percentage was not known, it was assumed to be 50 per cent.

C. Rounding

All figures above $10 million in the main tables are rounded to the nearest
$10 million. Figures below $10 million are rounded to the nearest $5 mil-
lion. The erratic year-to-year movement makes it difficult to see the trend in
the yearly figures: so five-year moving averages are presented in the tables
(and in the charts in chapter 1). The five-year moving average shown under
the year 1952 is the average for the years 1950 to 1954 inclusive; the figure
under the year 1953 is the average for 1951 to 1955 inclusive, and so on.

The register

For the register, no attempt was made to estimate where information was not
available or to reconcile conflicting data from equally unreliable sources.
In such cases, two dots .. indicate that the information is not available.

The register is not simply a record of deliveries in 1969: it includes, as
well as deliveries in that year, items known to be on order or ordered. The
final columns indicate the information available about the dates of orders or
deliveries. When no information is given about either the date of the order
or of the delivery, this implies that the item is known to be on order. When
deliveries have been spread over a number of years and it is not known how
they have been divided among the years, the whole transaction has been
entered, and the years over which the supplies were spread are shown in the
delivery columns, thus: 1966-1969. The preliminary register for January
to June 1970 includes any orders or deliveries in the first half of 1970 of
items which are not included in the 1969 register.

The information is arranged by region.
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Conventions

. .= Information not available

— =Nil, or less than $2.5 mn

()= A greater degree of uncertainty about, for example, the date of an order or
the identity of a supplier

+ =When+is added to a figure, it means at least the number given and
probably more.

u.c. = Unit cost

t.= Tons

1968—= 1968 and subsequent years

Transport = Transport plane

A—A = Air-to-air missile

S-S = Surface-to-surface missile

A-S= Air-to-surface missile

S—A = Surface-to-air missile

ASW = Anti-submarine warfare

COIN = Counter-insurgency action

STOL = Short take-off and landing

MAP = (US) Military Assistance Program
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Table 1F.1. Values of imports of major weapons by certain areas, 1950-1969°

US § mn, at constant (1968) prices. A = yearly figures, B = five-year moving averages

50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69

—
o

20 70 140 110 50 110 70 330 90 110 30 20 100 70 150 80 80 40 60
—_ - 70 80 90 100 130 130 140 130 110 70 70 70 90 100 90 80

30 30 10 60 70 130 270 230 190 210 90 110 240 230 200 260 210 600 590 520
_— - 40 60 110 150 180 210 200 170 170 180 170 210 230 300 370 440

Greece and Turkey

Middle East

North Africa® — — — - — — 20 —_ —_ 5 5 20 20 20 10 70 50 50 20 20
— — — — —_— — 5 5 10 10 10 30 30 40 40 40

Sub-Saharan Africa — 5 5 10 10 10 —_ -— —_ 30 20 30 30 30 30 70 20 40 20 20
5 10 10 5 5 10 10 20 20 30 30 40 40 40 30 30

South Africa 5 —_— 10 10 10 10 40 10 10 10 —_ — 10 70 20 100 110 100 10 40

10 10 20 20 20 20 20 10 5 20 20 40 60 80 70 70

20 20 10 80 90 60 70 160 310 90 160 190 130 140 60 100 250 170 190 170
40 50 60 110 140 140 160 180 180 150 140 130 140 150 160 180

100 160 60 170 120 180 140 170 330 300 340 130 220 190 240 150 250 120 70 300
120 140 130 150 190 220 250 250 260 230 220 19 210 190 170 180

5 — 20 10 10 10 10 5 10 10 30 90 150 20 20 10 10 5 — —
10 10 10 10 10 10 10 30 60 60 60 60 40 10 10 5

40 80 20 60 110 140 90 90 110 30 120 140 50 40 20 50 70 60 80 90
—_ 60 80 80 100 110 90 90 100 90 80 80 60 50 50 60 70

210 310 210 540 520 590 750 740 1290 780 870 750 880 850 670 950 1050 1230 1030 1220
— — 360 430 520 630 780 830 890 890 910 830 800 820 880 950 990 1100

Indian Subcontinent

Far East, excl. Viet-Nam
Central America

South America

Total, excl. Viet-Nam

Viet-Nam, —_ — — —_ 10 10 10 5 40 5 20 5 100 40 50 40 270 530 580 230
North and South® —_ —_ —_ —_ 10 10 20 30 50 50 60 60 100 200 300 330
Total 210 310 210 540 530 600 760 750 1330 790 890 840 980 880 720 1000 1330 1760 1620 1450

T Wy Wk W W we Wy W W W W W

— — 360 440 530 640 790 840 900 920 960 8950 830 900 1000 1160 1300 1430

Source: SIPRI (unpublished) worksheets of arms transfers, 1950-69. The figures published in the SIPRI Yearbook 1968/69, pages 226-229 have been extensively revised
in the light of new information.

¢ Figures rounded to nearest 10, except for figures under 10 which are rounded to nearest 5. Items may not add to total because of rounding.
b Five-year moving averages are calculated from the year arms imports began.
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Table 1F.2. Values of exports of major weapons to areas listed in table 1F.1, by main suppliers, 1950-1969%.°

US § mn, at constant (1968) prices. A = yearly figures, B= five-year moving averages

50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69

USA A 50 170 130 210 300 250 270 240 630 300 480 230 200 280 240 440 260 260 300 570
B — — 170 210 230 260 340 340 390 380 370 300 280 280 280 300 300 370

USSR A 20 30 20 120 — 50 80 170 120 110 110 280 500 220 180 200 390 680 370 320
B — — 40 40 50 80 80 100 120 160 220 240 260 280 300 340 370 390

UK A 60 30 40 130 130 110 120 170 240 120 160 180 60 80 80 130 120 70 170 180
B 80 90 110 130 160 150 160 170 150 120 110 110 100 100 110 140

France A — — — 30 50 40 120 50 100 40 20 30 70 110 80 30 110 100 120 80
B 20 20 50 60 70 70 70 50 50 50 60 60 80 90 90 90

Canada A 20 5 — — 20 20 80 30 5 50 5 10 — 100 30 40 5 5 30 10
B 10 10 20 30 30 40 30 20 10 30 30 40 40 40 20 20

Italy A 5 40 — 5 — — 20 20 20 — 10 - —_ 10 10 5 10 10 20 30
B 10 10 5 10 10 10 20 10 5 5 5 5 5 10 10 20

China A 40 40 — 10 — — — 40 80 60 10 — — — —_ 30 5 10 5 —
B 20 10 — 10 20 40 40 40 30 10 5 5 5 10 10 10

Germany, West® A — — — — 5 10 5 — 10 20 20 10 5 10 30 10 110 10 10 —
B — —_ — 5 5 10 10 10 10 20 20 10 30 40 30 30

Czechoslovakia® A — — — —_ — 30 40 5 20 40 30 5 5 10 5 — 5 5 5 —
B — — — — — 30 30 20 20 20 10 5 5 5 5 5

Japan® A — — — — 20 — 5 5 10 — — 10 20 20 10 10 10 30 10 —
B —_ —_ —_ 5 10 5 5 5 1 10 10 10 10 20 10 10

Sweden A — — 10 5 5 5 5 —_ 30 — — — — — — — — — —
B 5 5 5 5 10 10 5 5 5 —_ —_ - — —_ — —_—

All other A 20 10 5 20 — 70 5 5 30 30 5 5 30 10 10 40 20 30 10 30
B 10 20 20 20 20 30 20 10 20 20 10 20 20 20 20 30

Total A 210 310 210 540 520 590 750 740 1290 780 870 750 880 850 670 950 1050 1230 1030 1220
B

— — 360 430 520 630 780 830 890 890 910 830 800 820 830 950 990 1100

Source: STPRI (unpublished) worksheets of arms transfers, 1950-69. The figures published in the SIPRI Yearbook 1968/69, pages 226-229 have been extensively revised
in the light of new information.
¢ Excluding North and South Viet-Nam.

W Figures rounded to nearest 10, except for figures under 10, which are rounded to nearest 5. Items may not add to total because of rounding.
= ¢ Five-year moving averages are calculated from the year arms exports began.
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1G. Arms Trade Register: register of major weapons transfers to developing countries

I. Register for 1969

This includes all arms ordered or delivered during 1969 and all those on order at the end of 1969. A number of the items, therefore, are the same as those appearing
in the Arms Trade Register in the SIPRI Yearbook 1968/69. '

Date Date
Recipient Supplier Number Item Description Comment ordered delivered
Middle East
Abu Dhabi UK 10 HS Hunter FGA.9 Fighter . .. .
5 HS Hunter T.7 Trainer } From refurbished British stocks (June 1969) 1970: 2
Canada DHC-4A Caribou STOL transport (1968: 2) (June 1969: 2)
(Aug. 1969: 2)
Italy 2 Agusta-Bell 206A Jet Ranger Helicopter In addition to two received in 1968 (April 1968)  Jan.-March
’ 1969
Iran USA 32 McDonnell-Douglas F-4 Phantom Fighter $80 mn for 16. Armed with Side- 1966 Sept. 1968
.. Sparrow and Sidewinder missile A-A winder and Sparrow missiles Nov. 1969
2 Corvette Displacement: 900 t. MAP 1968: 1, 1969:1
2 Patrol boat Displacement: 85— Being built under MAP ..
107 t.
UK Short Tigercat missile S-A $60 mn for Tigercat and naval 1966 1968-69
vessels
4 Vosper MkS frigate Displacement: 1200 t. $37 mn, armed with Seacat missiles 1966
.. Short Seacat missile S-A For frigates 1966
6 S.R.N.6 and B.H.7 Hovercraft  Displacement: 9 t.
and 40 t.
France 16 Sud Super Frelon Helicopter $28 mn (Feb. 1969)
Nord S$S.11 and SS.12 missile S-S (Feb. 1969)
Italy/USA 22 Boeing Vertol CH-47C Helicopter To be built under licence by (Dec. 1969)
Elicotteri Meridionali
Ttaly 100 Agusta Bell 206A Jet Ranger Helicopter $50 mn (1968) 1969-70
40 Agusta Bell 205 Iroquois Helicopter 1968 1969-70
Iraq France Small arms, ammunition, spare 1970

parts

suodvam tofput up apvdJ,



Israel

Jordan

Kuwait

Lebanon

W  Muscat and
w Oman

USA

UK
France

USA

USSR

UK

UK

Italy
UK

France/South
Africa

UK

50

25

440

36

McDonnell-Douglas F-4
Phantom

Bullpup missile

Sparrow missile

Douglas A-4 Skyhawk

Sikorsky CH-53

Centurion
Gunboat, “Saar” type

Lockheed F-104 Starfighter

Hawk missile

Anti-aircraft guns, small
arms, spare parts

HS Hunter FGA.9

HS Hunter T.7

HS Hunter FGA.73

Short Tigercat missile

Centurion Mk9 and Mk10

BAC Lightning F.53
BAC Lightning T.55
Firestreak or

Redtop missile
BAC 167

Vickers 37 ton
Agusta-Bell 204B

Patrol boat

Thomson-CSF/Matra Crotale
missile

BAC 167 Strikemaster

Fighter $300 mn, two-thirds in cash, re-

A-S mainder spread over 5 years.
Another 25 requested

A-A

Fighter Second contract. First order,
for 48, delivered

Helicopter Confirmed by US officials;
used to capture Egyptian radar
station

Tank Ex-British

Displacement: 220 t. For Israeli-built Gabriel SAMs

Fighter Second 18, refurbished ex-Chinese
Nationalist Air Force

S-A

Flg}.“er From ex-RAF and Dutch/

T'ramer Belgian stocks

Fighter

S-A $16 mn, paid with credit from
Saudi Arabia

Tank

Fighter

Trainer $48 mn, with
missiles

Trainer $3.6 mn, including spares,
technical support, and main-
tenance training in the UK

Tank $15-17.5 mn

Helicopter

$500,000
S-A
Trainer

(Dec. 1968)

(Nov. 1968)

(1967)
May 1968

Jan. 1969

(1967)
mid-1968

1968

Aug. 1966

Oct. 1968

May 1968
Sept. 1966

(Sept. 1969)

(May 1968)

Sept. 1969-
end 1970

1969-70
1969

1965-69: 240
1969

1969: 18
1970: 18

1968: 11
1969: 10
1970: 4

1969-70

Feb.-April
1969

Oct. 1968-
mid-1969

1969

Before 1972
1968-69
1969

1971~

(1969)
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1G. Continued

Date Date
Recipient Supplier Number Item Description Comment ordered delivered
Qatar UK 6 HS Hunter Fighter Refurbished (Aug. 1969)
150 Short Tigercat missile S-A $1.4 mn (June 1969)
Saudi Arabia USA 2 Lockheed C-140 Jet Star Transport For VIP transport (Nov. 1968) 1969
UK 34 BAC Lightning F.53 Fighter $2.4 mn u.c.: fully-equipped _
6 BAC Lightning T.55 Trainer } multi-role export version Dec. 1965 1968-69
25 BAC 167 Strikemaster Trainer Part of Lightning deal Dec. 1965 1969-70
22 Patrol boat 45 ft. Jan. 1968 1971
Hovercraft $12 mn, for shore and (1969) .
harbour defence
France 220 Panhard AML 90 Armoured car $96 mn (Jan. 1968)
6 Sud Alouette III Helicopter .. ..
Italy 24 Agusta-Bell 205 and 206A Helicopter (Jan. 1968) (1968-69)
West Germany Fast patrol boat 1969
South Yemen UK 4 BAC 167 Strikemaster Trainer $38 mn, including small arms (Dec. 1967) 1969
USSR 12 MiG-17 Fighter 52 South Yemenis training in Jan. 1969 1969
2 MiG-15 UTI Trainer the USSR (Jan. 1969) 1969
Syria UK 1 Beagle 206S Transport For aerial survey . 1969
USSR MiGs $200 mn agreement (low rate
Other heavy weapons of interest, 10 year re- July 1969 1970—
payment period)
China Arms Worth $15 mn May 1969 1969
United Arab USSR (50) MiG-21 Fighter Jan. 1969 1969
Republic
150 MiG-21J Fighter Radar-equipped all-weather (Jan. 1969) 1970
version for night inter-
ception; possibly flown
by Russian pilots
0 Sukhoi Su-7 Fighter 1969-70
(10 Tupolev Tu-16 Bomber .s)
.. V 750 VK missile S-A Referred to in West as ..

“QGuideline”

(22N
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Africa

Algeria

Congo
(Brazzaville)

Congo
(Kinshasa)

Ethiopia

Kenya

Liberia

Libya

250

6-8

250
100
7
France 28
2
UAR
Algeria 20
10
France 30
Italy 17
12
UK
UK 5
USA 1
USA 18
1
UK

200

10-12

T-54

T-55 .

PT-76 Amphibious
APCs

Amphibious vessels

Fouga Magister

Sud SA-330 Puma
V 750VK missile

Truck
Landrover
Radio-communication apparatus

Light machinegun carriers

Aermacchi MB.326 GB
Siai-Marchetti SF.260

BAC Canberra

Beagle Bulldog

Motor gunboat
Northrop F-5 Freedom Fighter

Lockheed C-130 Hercules

Lockheed C-140 Jet Star

Rapier missile
Thunderbird missile
Chieftain

Tank

Tank

Armoured person-
nel carrier

Trainer

Helicopter
S-A

Trainer
Cabin monoplane

Bomber

Trainer

Displacement:
100 t.

Fighter

Transport

Transport

S-A
S-A
Tank

Abbott self-propelled 105 mm gun

|

Ex-Luftwaffe; refurbished
by Sud. French are assisting
with training school

Referred to in West as
“Guideline”. For several air
bases to protect UAR aircraft

Italy training about 50 pilots
To replace P.148

Ex-RAF

Delivery uncertain after
liquiditation of Beagle
but production now taken
over by Scottish Aviation

Being built under MAP

Revolutionary Government has
indicated it would like to
take delivery of remaining 8

$17 mn, including $13 mn for
pilot and technician training

$300 mn +. Contract
cancelled Dec. 1969

} $96 mn

July 1969

Nov. 1968

(April 1968)
Dec. 1969

Oct. 1969

1967
Pre-Sept. 1969

April 1968

April 1969

1969

1969

April-
May 1969

1969

(Jan. 1970)

(May-June
1969)

1969

1969

1969: 3

1968-70
(1970)

1968: 5
1969: 5

1970
1969
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¥ 1G. Continued
(@)
. Date Date
Recipient Supplier Number Item Description Comment ordered delivered
1 Frigate Mk 7 Displacement: Approximately $15 mn
1500 ¢. with missiles Feb. 1968 1971
.. Short Seacat missile S-A To arm frigate
1 Depot ship Displacement: 85 mn 1967 1969
2 500 t.
3 Patrol boat Displacement: Equipped with Vosper Nord 1966 1968-69
95 t. SS.12(M)
France Nord SS.12 (M) missile S-S For patrol boats 1966 1968-69
Mauritania USSR 1 11-18 Transport Soviet experts to train April 1969
technicians
Niger West Germany 3 Nord Noratlas Transport From surplus Luftwaffe . June 1969
stocks
Nigeria (USSR/UAR) 4-5 Sukhoi Su-7 Fighter June 1969
1 11-28 Transport 1969
24 MiG-17 Fighter May have come from 1969-70
Algeria
MiG-19P Fighter .. 1969
UK Corvette Approximately $9 mn March 1969 1972
Belgium 5 Douglas DC-3 Transport Purchased from SABENA Oct. 1969
1 Piper Aztec D Transport July 1969
Biafra 2 Gloster Meteor Fighter Possibly ex-Danish. One lost
en route, the other stayed in
Guinea Bissau
Sweden 19 MFI-9B Mili Trainer Trainer $11,700 u.c. in first lot. April 1969:5 1969
Fitted with rockets. May have
come from West Germany
6 NA T-6 Trainer Fitted with machine guns Dec. 1969
2 Douglas C-47 Transport $5,000 first u.c.; $45,000 (July 1969)
final u.c. Ex-Luftwaffe;
equipped with bombracks
Somalia USSR/UAR 12 Patrol boat, “P-6" Displacement: Ex-USSR; not delivered by

66 t.

end-1969
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South Africa

South Africa

Sudan

Tunisia

Zambia

UK 4
France (16)
(16)
9
France/South
Africa
France 3

Italy/South 234
Africa

Italy 9
UK 5
USSR 25
France ..
13

13

10

2

8

UK 8
Italy ..
5

HS 125

Sud SA-330 Puma
Sud Alouette 111
Transall C-160

Thomson-CSF/Matra Crotale
missile

Submarine, ‘“Daphne” class

Atlas-Macchi 326 Impala

Piaggio P.166

BAC 145

MiG-21

An-12

T-55

Anti-aircraft guns, field
artillery, small arms

Nord Noratlas

AMX-13

Panhard self-propelled gun
Patrol boat

Seaward defence boat

Nord S$8.12 (M) missile

Beagle Bulldog

Aermacchi MB.326
Apgusta-Bell 205

Transport $4.3 mn

Helicopter

Helicopter

Transport

S-A 8100 mn estimated initial
value. Developed as Cactus by
French companies for the South
African Government which is
financing the project with
some French assistance

Displacement: 811 mn u.c.

850 t.

Trainer Being produced under licence

Transport

Trainer

Fighter

Transport

Tank 850 mn +

Transport

Tank Military aid 1969-70

Displacement: 250 t. Armed with Nord SS.12 (M),

possibly included in previous item

S-S For Seaward defence boats

Trainer $1.92 mn+. Delivery uncertain
after liguidation of Beagle,
but production now taken
over by Scottish Aviation

Trainer

Helicopter $2.4 mn

March 1969 }

(1969)

(May 1966) }

1965

1968

1967

(Jan. 1968)

Nov. 1969: 1
Early 1970: 2

1970
(1969-70)
1969: 5
1970: 4

1971

1969: 1

1967-(71)

1969

1969

1970
1969
1969
1969

Oct.-Nov. 1969 1969-70

1969
1969
(July 1969)

(1969)
Feb. 1969

1970
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1G. Continued

Date Date
Recipient Supplier Number Item Description Comment ordered delivered
Indian Subcontinent
India USSR 200 Sukhoi Su-7 Fighter Value of first 100: $100 mn April 1968:
payable in rupees 100 1968-70
(Sept.
1969: 100)
.. (T-54) Tank .. 1968-70
4 Submarine, F-class Displacement: Aug. 1965 1968: 1
2 000 t. 1969: 2
2 Frigate, “Petya” class Displacement: April 1968 1969: 2
1050 t.
1 Submarine tender On order
6 Motor torpedo boat On order; not delivered by
end-1969
USSR/India 300 MiG-21 Fighter Airframe production almost 1963 1967~
entirely indigenous; engines
and electronics imported in
major assemblies
Small missile A-A Licensed production, for use (1963)
with MiG-21
MiG-21M Fighter Improved version to be (Oct. 1969)
produced
UK/India 27 HAL HS 748 Transport Produced under licence 1959 1969: 2
France/India Nord missile A-S and S-S Agreement on licensed pro- (April 1969)
duction; to start with the
AS.30 and SS.11
France Nord missile Anti-tank and S-S  Probably SS.11 (April 1969)  (1969)
Pakistan USSR Spare parts For MiG-21, MiG-19 and 1969
11-28
100 T-54/55 Tank Out of a requested 250 June 1968 1969
200 130 mm gun 751b. shell, 17-mile range (June 1968) 1969
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Far East
Brunei

Burma

Cambodia

Indonesia

Korea, South

Malaysia

6v¢

Turkey 100

France 3
UK 1
USA .
France 12
50
France 7
Australia 5
6
USA 18
2
700,000

USA/South

Korea

UK 2
1
1
13
2
France 5
Canada 8

Patton

Submarine, “Daphne” class

Westland Wessex Series 50
Cessna T-37C

Sud Horizon
Military vehicles
Landing craft

Sud Alouette III
Cessna 401A
Cessna 402A
Cessna 310P

McDonnell-Douglas F-4
Phantom

Bell UH-1D Iroquois

Coastal minesweeper

M-1 and other

M-16

HS 125

Frigate, ‘“Yarrow” type

Short Seacat missile

Survey vessel, “Ton” class

Anti-aircraft gun

Small arms

Marconi S600

Sud Alouette 111
DHC-4A Caribou

Tank

Displacement:
850 t.

Helicopter
Trainer

Light plane

Helicopter
Transport
Transport
Cabin monoplane

Fighter

Helicopter

Displacement:
320 t.

Rifle

Rifle
Transport
Displacement:

1600 t.
S-A

Displacement: 360 t.

Mobile radar unit

Helicopter
STOL transport

Probably under consideration
by US Government, and not
delivered by end-1969

For training and COIN; MAP

For initial training

$1.4 mn approximately

$1.2 mn, including spares and }
servicing equipment. For liason
and VIP transport

$52 mn in $100 mn military aid
agreement

Being built under MAP

$10 mn factory; will take several
years to put in operation

For VIP transport and
communications

$10 mn, approximate. Armed with
Seacat missile

Ex-UK coastal minesweeper

Radar-controlled; under 1963
defence aid

Rifles and automatic weapons for
three infantry battalions

For joint Malaysia-Singapore
defence system

$8.5 mn; Canada provides loan
covering 90 % of purchase price

1967

(1968)
1968

(March 1969)
(May 1969)

Feb. 1968

(June 1969)

Feb. 1966
(Feb. 1966)
1969

May 1969
June 1969

Dec. 1968
(March 1968)

1970: 1

Autumn 1969
(1969)
196869

1969

(1969)

1969

(July 1969)
(Sept. 1969)
Aug.-Sept.

1969
(1969)

(1969)

(Nov. 1969)
1969
(1969)

1970
(April 1969)

1971

1969
June 1969
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¥ 1G. Continued
(]
Date Date
Recipient Supplier Number Item Description Comment ordered delivered
Australia 10 Commonwealth CA-27 Sabre Fighter Grant aid with a nominal value of  April 1969 1969
Mk32 $9.35 mn including support equip-
ment; service life of at least 6 years.
Philippines USA 2 Patrol boat For ASW 1969-70
Singapore USA/New 8 Cessna 172 Cabin monoplane Sold by Cessna subsidiary in (Dec. 1968) 1969
Zealand New Zealand but delivered
from the USA
UK 10 HS Hunter FGA.9 Fighter Refurbished; will have 10 years
10 HS Hunter T.66 Trainer } of life } (June 1968) 197071
16 BAC 167 Trainer/ground $7.2 mn; UK to contribute to (July 1968) Oct. 1969~
attack total cost
60 BAC Bloodhound 2 missile S-A $24 mn; including spares, after (April 1969) 1971
sales services and training,
Refurbishing and modification
by BAC will give system a long
operational life. Operated now
by RAF in Singapore.
2 Fast patrol boat Displacement: 100 t. $9.6 mn, total value of 6; 4 will May 1968 1971
be built in Singapore by Vosper
Thorneycroft.
France 4 Sud Alouette IIT Helicopter (Dec. 1968) 1969~
Israel 50 AMX-13 Tank 1968 1969
Taiwan USA 70 Northrop F-5 Fighter Replacing F-86F 1969
20 Lockheed F-104 Starfighter Fighter
35 NA F-100 Super Sabre Fighter
30+ Fairchild C-119 Packet Transport Supplied without charge to MAP 1969
50 Medium tank from US surplus stocks
120 Howitzers
M-14 Rifle
USA/Taiwan 36 Pazmany PL-1 Light aircraft 1 for evaluation, followed by 35 (1968)

built in Taiwan for military
training

poLL
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1
Thailand USA 16
36+
UK 1
Viet