N

Modelling and Analysis

Ams Control

Edited by
R.K Huber

Kettelle

D

and J.

.

R Avenhaus

ies.

NATO ASI Ser

Computer and Systems Sc

Series F

.26

Vol

iences,




90182029

LT

uabumiyouull
1peIswIed NL




Modelling and Analysis in Arms Control

IANUS
Technische Universitat Darmstadt
Alexanderstrasse 35 -
D-64289 Darmstadt

www.ianus.tu-darmstadt.de

Inventar Ny, 3074

Eb ~ Avegs




NATO ASI Series ‘ Modelling and;

Advanced Science Institutes Series i

A series presenting the results of activities sponsored by the NATO Science . in Al’mS CO ntl' ¢
Comnmittee, which aims at the dissemination of advanced scientific and - )

technological knowledge, with a view to strengthening links between scientific

communities. N

The Series is published by an international board of publishers in conjunction with
the NATO Scientific Affairs Division :

|
|

Edited by.
A Life Sciences Plenum Publishing Corporation -
B Physics London and New York : - Rudolf Avenhaus

C Mathematical and  D. Reidel Publishing Company ' Reiner K. Huber
Physical Sciences Dordrecht, Boston, Lancaster and Tokyo

. Federal Armed Forces University !
D Behavioural and Martinus Nijhoff Publishers . Werner-Heisenberg-Weg 39, 8014
Social Sciences Boston, The Hague, Dordrecht and Lancaster i

E Applied Sciences John D Kette”e :%
F Computer and Springer-Verlag ' '

Systems Sciences  Berlin Heidelberg New York Ke?roh. In?.. Rosslyn Center, 1700}
G Ecological Sciences London Paris Tokyo Arlington, VA 22200/USA

i

i

|

H Cell Biology {3
{

Ll

Series F: Computer and Systems Sciences Vol. 26




¥0 science
dc and
en scientific

conjunction with

o

Lcaster

Modelling and Analysis
in Arms Control

Edited by

Rudolf Avenhaus
Reiner K. Huber

Federal Armed Forces University Munich
Werner-Heisenberg-Weg 39, 8014 Neubiberg/FRG

John D. Kettelle

Ketron, Inc., Rosslyn Center, 1700 N. Moore Street -
Arlington, VA 22209/USA

Springer-Verlag .
Berlin Heidelberg New York London Paris Tokyo
Published in cooperation with NATO Scientific Affairs Divison



Proceedings of the NATO Advanced Research Workshop on Modefling and Analysis
of Arms Control Problems held in Spitzingsee/FRG, October 20~25, 1985

Co-sponsored by the VW Foundation

ISBN-13:978-3-642-82945-1 e-1SBN-13:978-3-642-82943-7
DOI: 10.1007/978-3-642-82943-7

Library of Congress Cataloging in.Publication Data. NATO Advanced Research Workshop on Modeliing
and Analysis ot Arms Control Problems (1985 : Spitzingsee, Germany) Modelling and analysis in arms
control. (NATO AS] series. Series F, Computer and systems sciences ; vol. 26) “Published.in cooperation
with NATO Scientific Affairs Division.” Includes index. 1. Arms control—Research—Congresses. 2. Arms
control—Mathematical models—Congresses. 3. Arms control-—~Decision making—Congresses. |. Aven-
haus, Rudalf. Il. Huber, Reiner K. H1. Kettelle, John D. IV. Title. V. Series: NATO ASi series. Series F,
Computer and system sciences ; no. 26. JX1974.N395 1985 327.1'74 86-29658
ISBN-13:078-3-642-82945-1 (U.S.)

This work is subject to copyright. All rights are reserved, whether the whols or part of the material is
concerned, spacifically those of translating, reprinting, re-use of illustrations, broadcastings, reproduction
by photocopying machine or similar means, and storage in data banks. Under § 54 of the German
Copyright Law where copies are made for other than private use, a fee is payable to *Verweniungsgesell-
schaft Wort", Munich.

© Springer-Verlag Berlin Heidelberg 1986
Softcover reprint of the hardcover 1st edition 1986

2145/3140-543210

l;:DIT

This book presents the results of anj
and Analysis of Arms Control Proble k
October 1985 under the joint sponsor
Division and the Volkswagen Foundatij

The idea for this workshop evolved 1'7
in the annual Systems Science Seminajs
the Federal Armed Forces University 4
Assessment in Arms Control™ . There |

tors to that seminar and its partici]
potential contributions of systems aj
analysis and mathematical modelling,}
panded and a forum should be provide
agreed that such a forum should inc],
analysts working in the area of arms

clos of the Universi'ty of Strasbourg 4
committee, His role in getting Frenghl

our grafitude to these two inst
cutar to Prof. John A, Buzaco




{delling and Analysis
-25, 1885

jirkshop on Modelling

ibd analysis in arms
Blished in cooperation
[Congresses. 2. Arms
[Congresses. I. Aven-
sories. Series F,

¢
&)

Pt the material is
f2astings, reproduction
[of the German

BY Verwertungsgesell-

EDITORS' PREFACE

This book presents the results of an international workshop on Modelling
and Analysis of Arms Control Problems held in Spitzingsee near Munich in
October 1985 under the joint sponsorship of NATO's Scientific Affairs
Division and the Volkswagen Foundation.

The idea for this workshop evolved in 1983, as a consequence of discussions
in the annual Systems Science Seminar.at the Computer Science Department of
the Federa}'Armed Forces University Munich on the topic of Quantitative
Assessment in Arms Contral® . There was wide agreement among the contribu-
tors to that seminar and its participants that those efforts to assess the
potential contributions of systems and decision sciences, as well as systems
analysis and  mathematical modelling, to arms control issues should be ex-
panded and a forum should be provided for this-activity. It was further
agreed that such a forum should include political scientists and policy
analysts working in the area of arms control.

The ensuing activities were greatly facilitated by the Scientific Affairs
Division of NATO which orovided funds for an organizing committee to con-
vene and work out a proposal for a meeting to be supported by the NATO
Science Committee's Advanced Research Workshop (ARW) program. Prof. Yves Jean-
clos of the Universfty of Strasbourg joined these editors in the organizing
committee. His role in getting French scientists involved in the workshop is
highly appreciated: In addition to-the ARW grant, substantial financial
assistance was also provided by the Volkswagen Foundation. We wish to exnress
our grafitude to these two institutions and their representétives,'in parti-
cular to Prof. John A. Buzacott of the ARW Panel, Dr. Mario Di Lullo of NATO's
Scientific Affairs Division, and Dr. Alfred Schmidt of the Volkswagen Founda-
tion.

Thanks are also extended to Dr. John Fichtner, who assisted in organizing the
scientific program and the related correspondence, and to Mrs. Carin Jones,
who carried the brunt of administrative and clerical work throughout the

1 The proceedings were published in 1984 under the same title by Plenum

Press (Avenhaus and Huber, Eds.). :
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planning and operation of the workshop and the preparation of the manuscript
for this book. Thirty-nine scientists and analysts from ten countries parti-
cipated in the workshop. Their competence and dedicated involvement as pre-
senters of positidn papers, discussants, panelists, rapporteurs and working
group chairmen made the workshop a productive and enjoyable event. We are
particularly indebted to Secretary of State Dr. Lothar Rihl of the German
Ministry of Defence for his interesting opening statement and analysis of
some recent arms control proposals with respect to their implications for
crisis and arms race stability, to Prof. Paul Bracken of the Yale University
for his stimulating keynote address outlining some key arms control issues
and strategic trends that bear on those, and to Dr. Gwyn Prins of the Uni-
versity of Cambridge for his acuminous, albeit not uncontroversial, histori-
ca} analysis of arms control and its lessons.

Last but not least, the editors want to thank the contributors to these pro-
ceedings for their patience and diligence in preparing the papers and pro-
viding inputs to the working group reports compiled by Dr. Sydell P. Gold,
Dr. Ernest Gilman and Prof. Derry W. Jones to all of whom we are deeply in-
debted.

1t s noteworthy that several papers in this book had not been cohtributed
to the workshop originally. Rather, they address aspects that surfaced as
a result of the discussions and interactions throughout the workshop. The
‘ views expressed by the authors are strictly personal‘onés and do not neces-
sarily represent those of the institutions of their affiliation.

Thanks also go to Mr. Julyan Watts and to Springer-Verlag for their tech-
nical assistance in preparing the manuscript of this book.

Neubiberg and Arlington, June 1986

Rudolf Avenhaus : Reiner K. Huber John D. Kettelle
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INTRODUCTION: SYSTEMS ANALYSIS AND MODELLING IN ARMS CONTROL®’

Rudolf Avenhaus and Reiner K. Huber

Institut fiir Angewandte Systemforschung und Operations Research
Fakultdt fir Informatik
Universitdt der Bundeswehr Minchen
D-8014 Neubiberg, FRG

1. BACKGROUND AND RATIONALE

Even though desires for limiting, if not eliminating, weapons and armies
seem to be almost as old as human society®’, not until .the invention and
accumulation of nuclear weapons, with their potential of endangering the
very survival of mankind, have these desires been transmuted into inter-
nationally accepted imperatives. Since the late 1950's, the superpowers
have been engaged in a series of bilateral negotitations on the limitation
of strategic nuclear weapons, which resulted in several agreements in the
1960's and 1970's® .

However, perhaps except for the Anti-Ballistic Missile (ABM) Treaty of
1972, these agreements have done little to curb the growth of nuclear
arsenals. On the contrary, despite the continual bilateral and muTtilateral
negotiat1ons, the last 15 years have witnessed a rather significant build-
up of nuclear and conventional capabilities by the Soviet Union. This and
the ensuing Western reactions contribute to the widely held perception of

1 Sections of this contribution are contained in a joint paper with
John D. Kettelle published in the Journal of the German Society of
Operations Research (DGOR) “OR Spectrum” 3/86. The authors thank its
publishers for the permission of reproducing the respective parts.

See, e.g. ISATAH 2,4: "And he shall judge among the nations, and shall
rebuke many people: and they shall beat their swords into p1owshares,
and their spears into pruning -hooks: nation shall not 1ift up sword
against nation, neither shall they learn war anymore". The Holy Bible,
King James Version, p. 554 )

E.g., Antarctic Treaty (1959), Partial Test Ban Treaty (1963), Outer
Space Treaty (1967), Establishment of a direct communication 1ink (1967),
Non-Proliferation Treaty (1968), ABM-Treaty (1972), SALT I (1972), Thres-
hold Test Ban Treaty (1974), SALT IT (1979, not ratified). See also
Goldblat (1982).
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