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ABSTRACT

This study examines the political effectiveness of the Strategic Defense Initiative

(SDI) as a policy making tcol, by applving the Modular Command and Control
Evaluation Structure (MCES) to develop political measures of effectiveness.
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I. INTRODUCTION

A. BACKGROUND

From the moment President Ronald Reagan announced the “Star Wars” concept
in 1983, numerous evaluation issues concerning the Strategic Defense Initiative (SDI)
have been discussed, including measures of force effectiveness, policv or political
effectiveness, effectiveness, and performance. In this regard, a workshop was held from
9 - 11 September 1986 to discuss the evaluation problems. Participants included both
SDI and Modular Command Control Evaluation Structure (MCES) experts, who were
charged with “using the MCES to develop measures for evaluation within four critical
SDI arenas:

1)  Overall SDI Architecture
2)  Kev Architectural Trade - offs
3)  BM.C3 Systems
4)  SDI Software
[Ref. 1t p. i}

The workshop established, from its very beginnings, that the current goal and
primary measure of policy effectiveness of the SDI research program is deterrence
[Ref. 1: p. i]. A logical extension, then, is that the primary goal is to deter the Soviet
Union and the spread of communism. In this sense, it is imperative that the idea of
deterrence be approached, not from the point of view of the United States, but from
the point of view of the Soviet Union. The decision and policy makers in the Soviet
Union, because of their historical perspective, cultural environment, contextual and
political svstem differences, and their basic ideological differences, view deterrence not
as Mutuaily Assured Destruction (MAD,) or even as defense against MAD. as the
United States does. Rather, the Soviet political machine views deterrence as their
abiiity to possess adequate military strength to maintain an offensive capabilityv, in

order to retain their ideology and continue to instil world communism. {Ref. 2}

[t is with this mindset that the efforts begun by the Overall SDI Architecture

working group, under the lcadership of Dr. Thomas P. Rona, Office of Science and

Technology Policy, and composed of this author, Dr. Ricki Sweet, of Sweet Associates.
CAPT K. M. Duff, USN, of Naval Space and Warfare Comand (NAVSPAWARI MAJ
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Bernard Galing, USA, of TRADOC Research and Education Management (TREM),
CAPT Ingabee Stone, UASF. of HQ SAC SICCP, Offutt AFB, and Dr. Michael
Melich, of the Naval Postgraduate School, will be continued in this thesis. The MCES
will be applied to the overall political aspects of SDI, working towards the
development of political effectiveness measures. Since none of the working group
members are Sovietologists, it is logical that thev approached these measures from
standpoint of U.S. national goais and decision makers objectives, developing possible
measures of political effectiveness in their infancv. The decision makers referred
throughout the workshop, as well as throughout this thesis, were assumed to be those
members of the SDIO staff who will recommend development nondevelopment of the
SDI svstem, to Congress in 1990. This thesis will present the resuits of the work<hop,
modified to reflect the Soviet political and technological strategy. With these results,
this thesis wili attempt to quantifv at least one of the [ive Workshop MOPEs,
perception. through a surrcgate measure of effectiveness, the success of the Soviet U.S.
propaganda campaign. Surrogate measures will also be developed for the stahility and
leverage MOPEs, with further discussion on means cf quantifving each. The expected
outcome. then, of this thesis is at least one quantitative or qualitauve measure of
effectiveness, designed to assist the SDI decision makers with the 1990 development
decision. It is imperative to keep in mind that SDI is only a i:search program at this
time, and if as such it is forcing Soviet responses, political and or technological. then it
has some measure of effectiveness, simply as a policy making tool. While the political
effectivencss of a prolonged research program in the area of ballistic nussile defense.
without anv commitment to development, will eventually fade, it could be sufficient 0

convince Congress to allocate appropriate funding, allowing development to follow.

B. THESIS STRUCTURE

The remainder of this thesis will be structured as follows. Chapter 2 will provide
a background on: Soviet contextual, ideological, and political differences as thev appiy
to the Soviet view of deterrence; the Soviet concept. as opposed to the U.S. concept. of
SDI:. and Soviet political/technological responses to SDI. Chapter 3 wiil present the
current evolution of the MCES methodclogy. In Chapter 4, the MCES methodology
will be applied to the political aspects of SDI, modifving the workshep results as
necessary 10 incorporate the Soviet background information presented in Chapter 2.

The outcome of this chapter will be five MOPE's, alorg with three surrcgate measures.

10
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~Chapter 5 will further cevelop three of the measures presented in Chapter 4, and will

present a means of quantifying these measures. Chapter 6 will contain conclusions and

recomimendations.
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II. THE SOVIET VIEW OF DETERRENCE

This chapter is designed to provide background knowledge concerning: rhe
psvchological factors that affect Soviet military strategyv: what the current Soviet
mulitary strutegy is; how this affects the Soviet wterpretaticn of SDI and possitle
Soviet poiitical and technological responses to SDI. Several of these issues wil be

discussed In greater detail in iater chapters.

A.  CULTURAL AND CONTEXTUAL FACTORS

Beneath every nation’s military strategy, at the most basic level, :s the
psvchologicai makeup of the mmen that determine the strategy. Given a culture and
political svstem as radicaliy difierent from: curs as the Soviet Union's 15, 1t becomes
even more important to avoid “mirror imaging,” particularly when considering a topic
like deterrence. Therefore, in order to fully comprehend the Soviet concept of
deterrence, it s essential to understand the Soviet mentality that produces s mulitary
strategy.

One reason why the U.S. has such great difficulty understanding the Soviet
Union, and therefore the Soviet mulitary strategy, is that the U.S. and Soviet societies
are based on vastly different contextual concepts. The U.S. society has alwavs been an
individualistic one. Personal goals and a free lifestvle are essential to the American
socterv.  As such, the individualistic nature lends itself to a rather quick Jdecision
making process, in both the civilian and mulitary arenas. The U.S. society has been
termed a “low - context” society. Conversely, the Soviet society 1s a collecuive one,
where interrelationships are of key :mportance. Instead of working towards personal
goals, the Soviet society tends to “pull toegether” in order to fulfill the larger goals of
sccialism.  The decision making process s sjow, thoughtful, and binding. After a
decision has been made, there is no contention from either the avilian or nulitary
sectors. The term applied 10 this tvpe of culture 1s high - context” society.

Considering its Marxist - Lenimist ideology, 1t 1s reasonable that the Soviet Union
is a h.gh - context ~aciety, both psvchologicallv and cuiturally. Evervthing that 1s Jone
in ife is done for the good of the cellective, whether the coilective 1s mereiv a villayge, 4

tewn, or tae Communust Party iteelf. Mirror imaging would lead us to heiteve that the
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2vtual peopie of the Soviet Unien are verv much like the people of the U.S. We

-

sssume the pecpie are ioval Russians, that thev love their countryv, relationships,
wohagess Inoreality, thoagh, the fovaity we percenve s more of a fear of chailenging the
poeatical stem. In dandv bfe, noswitlv the strongest feelings are cnes of survival, a
cevire no7 o stund cutin a crowd. In general, fecangs of parancia pervade. [Refl 5]

Piove raremond awutudes are as deeplv rooted in the Soviet podtical svstem as

tho areooocany o bfes Sowviet history s full of artacks from foreigners, but selectively

WEEY N T AR Y RV

onets Sovier mnvtqons of cther lands. The Soviets heiieve Europe owes is progress

. Russia, for absorihing the Tartan attacks. Likewise, the Soviets see the allied sictory i
hY < .

" Lurone dunng Werld War I s boing compietely Jue <o Russian blood, shed on
\\ . . .

o~ Russian soill Histery has Raccv heen rewritien 10 ensure the concept of lovalry to

he metheriand o< passed from gereration 10 generation.

The value of human hfe 15 radicaily different in the Soviet Union. One reason

AN |

whv survival 1§ essenuial 1s that throughcut history the Soviets have killed hundreds of

}
]

thousands cf their own people through purges. Additionally, from the point of view of

the average soldier, schooled from birth in Marxist - Leninist ideology, it is much easier
to die for the survival of the collective than to die as an individual. As a result, the
Soviet scldier 1s able to perform his duties under conditions of which an American
coulda’'t dream. Morale is seen not as concerning health, welfare. and atutude ct the
individuals comprising the armed f{orces, as in the U.S., but rather as the ability <0
perform the mission in the most adverse situations, including the face of death. At the
same time, while the Soviets appear <o callous about the vaiue of human life. they are
appalled by the U.S/s extensive use of bombhing in a wartime situation and the

‘useless” deaths of civilians. These atutudes will greatly affect how a war is planned

for, and how those plans are executed. )
T'ws cther areas of perceptual differences between the U.S. and the Soviet Unicn
are space, or terntory, and time. The question of space translates to what will be
Jelended n :he event of war. To the Soviets, it 1s clear that the motherland must :
<urvive. The U S, is more {ractionated. Not only do the continental states, awau, b
and Alaska need defending, but aiso 1S, terntories and allied nations, particuiary b
those :n the NATO alliance. [However, with the clear objective of motherland defense %
in nund, the Sovier Union can take the tme required to thoroughly plan 1ts <trategy '-::
and doctrine. Inoa hungh context society like the Sosviet Umon, there is no time Lot
Wz s plunced for as an event of the Juture, o such a wayv that doctnne or strategy ',;;
~rosentiv bang witten indicates technejogy trends for the future. !
13 .
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Soviet military doctrine is aflected greatly by political culture, space, time, human

life value, history, and survival of the mother Russia. Soviet planners consider these
aspects extensivelv when determining how to fight a war. While this section provided a
framework for the psychological makeup of those determining the military strategy, the

next section will discuss the actual evoiution of modern Soviet military strategy.

B. SOVIET MILITARY STRATEGY

Marxist - Leninist ideology is at the very soul of Soviet military strategy. One of
Marx’s fundamental beliefs was that all wars are political. The study of war begins
with the study of classes and economic status. War is dictated by politics. Marx also
believed that there is a scientific approach to fighting and winning a war. As such. the
Soviets classifv wars according to:

1) political nature - just (furthering the spread of communism) or unjust (any
capitalistic provoked war.)

2)  class makeup of belligerent sides - all wars are class wars.
3y  size of contflict.
4)  means of armed struggle [Ref. 2: p. 75].
The ideological side of Soviet strategy has changed little since the days of Lenin.

In fact, the only significant changes in Soviet mulitary strategy occurred after the
death of Staiin in 1953. Stalin maintained that the way to win a war was through
conventional strength, meaning a large, well equipped army and a modern navy with
large ships. After his death, though, Khruschev was quick to deemphasize the
conventional aspect of war and shift Soviet nulitary strategy to the nuclear realm.
Marshal Sokolovsky has been credited with writing Khruschev's new strategv in his
“Strategia.” The major strategic concepts presented by Sokolovsky include:

[)  surprise, global, unlimited, short nuclear war
2)  theater war escalates quickly to nuclear war
3} no significance of economy of force
4)  no partial victory
5)  strategic deployment is impossible
6)  maneuver only to consolidate victory
7} troop control is problematical
S)  Soviets have a disadvantage in logistics, weaponrv
9)  reserves used only to consolidate victory
10y strategic offense, surprise nuclear strikes mandatory

L) strategic defense translates to guaranteed defeat [Ref. 4]

14
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During Breshnev's era, significant strategic changes again occurred in the
concepts of conventional phases and strategic defense. Col. Gen. Garevev published
these changes in his M.V. FRUNZE: MILITARY THEORIST. arguing that:

1) conventional phase occurs before or after nuclear strike
2)  long, conventional phase possible in theater war
3y  cconomv of force necessary for reserves, Jeterrence
<) paruai victory significant since can lead to strategic win
3)  strategic deployments necessary, must be solved
6)  rapid. deep maneuver groups required
7)  new methods of troop control required
8)  logistics weapons are a Soviet advantage in conventional war
9)  reserves are essential echelon back - ups

10)  strategic offense should be three dimensicnal

11} strategic defense :s significant {Ref. 5/

The Soviet committment to strategic defense can actually be traced back to two
vears after the Cuban mussile crisis, when MAJ GEN Nikolai Talenskii stated that
“when the security of a state is based only on mutual deterrence bv means of powerful
nuclear mussiles, it 1s directly dependent on the good will and designs of the other side,
which 15 a hugely uncertain premise. It would hardlv be in the interests of anv
peaceloving state :o forgo the creation of it's own effective means of defense against
nuclear - misstie aggression [Ref. 6: p. 16]).” Strategic defense, while not considered an
independent wartime muission, is considered to be “an independent torm of
combat...(and) as an integral part of the broader Soviet “all - arms’ philosophv, which
insists that no single service or weapon can. by itself, secure victory [Ref. o p. 12].7
The Soviet National Air Defense Forces (PVO), according to Marshal Kulikov, ‘must
ensure the protection of the country ard armed forces from air and nuclear - mussile
attack...and prevent strikes on the most important objectives [Ref. 6: p. 13].”

These published accounts of Soviet strategy give ciear evidence that the Soviet
Union fights a war in order to win. Whercas the [.S. and NATO will tend aither to
fight to a certain point, gaining superiority, then negotiate for peace, or step tighting
after a nuclear exchange, the Scviet Union plans to begin fighting after the aliied lorces
stop.  Since the Soviets believe any war between the superpowers wil]l be the !inal
battle betveen socialism and capitalism, and therefore will be a fight to the tinish in
which nuciear war 1s inevitable. thev have planned their strategy to include a pest -

nuciear exchange.
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The key points of Soviet military strategv can be summarized as follows:

1) A war between the West and Soviets will be decisive and for the domination
of the World. The failure of deterrence is inevitable and nuclear escalation

will eventually result.
2)  The "Law of Victory” is the objective of war.

3y Victorv is achieved only by decisively defeating the enemyv militaniy, by

destroving his armed forces with decisive blows exccuted according to a singie .
strategic concept by ail available forces and weapons.

4)  To win the Soviets must limit damage to the USSR homeland, with
counterforce strikes by strategic defense forces - air, missile, space, ASW, and
civil defense - which are designed to ensure the viability of assets required to
prosecute the war after the first sirike. The U.S. NATO aliiance must be
broken.

$)  The war may be started by a surprise attack, either conventional or nuclear,
and most likely the war will be brief.

6) It would be a just war for the Soviets and an unjust war for the West. While
the Soviets reject the idea of their attacking out of the the blue. thev do
believe that victory in a nuclear war is best ensured by preempting the enemy’s
nuclear attack.

7y Victory is a feasible outcome of a nuclear war. [Ref. 7]

Deterrence, then, in light of the Soviet military strategv, put forth in [Ref 2] and
[Ref. 7.] has a diflerent meaning in the U.S. than in the Soviet Union. The U.S. views
deterrence as each side possessing the ability to destroyv the other, and therefore neither
will, making deterrence a two - sided effort. As described in [Ref. 2,] [Ref 3.] and
[Ref. 7,] the Soviets sce deterrence as one - sided. The Soviet view of war as never
ending, until capitalism and its forces have been defeated, dictates that the Soviet
rualitary must make war unprofitable for the coalition of LU.S. and NATO forces. The
Soviets, though, have historically seen themselves as technologically inferior to the
Western world. and now maintain the belief that only by achieving superiority in
nuclear and non - nuclear forces can the U.S.; NATO alhance be deterred {rom
attacking. As described in (Ref. 7.] the Soviets see this superioritv, and therefore

stability, as attainable only through a constant massing of troops and weapons. (iven

the pervading paranoia of Soviet decision makers, it is clear that the Soviets will never
accept that they have attained equanimuity, let alone superiority, in the arms race. In
fact, SDI greatly threatens the stability of deterrence from the Soviet point of view, as

will be explained in the next section.
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C. SOVIET VIEW OF SDI
COL M. Sergevev, writing in AVIATSIYAI KOSMONAVTIKA, the Soviet
equivalent of AVIATION WEEK AND SPACE TECHNOLOGY, declared “the

agzressive plan to rlitarize space announced by LU.S. President Ronald Reagan

represents 1 sertous danger to mankind...according to this sinister strategyv. plans to
Huild u rotal ant - baliistic missile (ABM) defense system are being devised [Ret. 8"
Obviousiy e Sovicts do not accept SDI as a research or technical feasibility studv, as
stated 1n the President’'s initial proposal. Rather, the Soviets see SDI as a L.S. attempt
to develop a systemy that would enable “a nuclear first strike capability against the

Scviet Union [Ref. 6: p. 31" Furthermore, the Soviets discount U.S. claims that SDI s
Jeeizned to eiliminate the need for nuclear weapons worldwide. Instead, thev beiieve
SOT s aimead at depniving the Soviet Union of any retaliatory capability, and thus anv
deterrent to vouchsafe its own security [Ref. 6: p. 5].”

Conswdering the Soviet inferiority complex, their interpretation of the intent of
SDI could have been anticipated. had Reagan’s announcement not surprised both the
LS. and Soviet buracracies. Bevond the anti - U.S. rhetoric, however, the Soviets are
genuinely threatened by SDI, believing that SDI is an actual weapon svstem
development project, rather than the research program the U.S. claims it is. This point
of contention 1s significant since the 1972 ABM treaty allows research in the area of
ballistic missile defcnse. While the Soviets cannot contest this issue, thev can and are
protesting any deveiopment or testing of an actual SDI system, or system components,
as a biatent treatv violation. The Soviet view is supported in [Ref §] by COL
Sergeyev’s description of the SDI system. The article is paraphrased in the {ollowing
five paragraphs, as it provides a framework for the Soviet perception of the svstem that
will drive their political and technological responses.

The Soviet article states that, according to Pentagon strategists, the “space
echelon™ of an ABM defensive svstem will be assigned the primary mussion of
destroying targets at several points. Missiles would be destroyed in the powered flight
phase, essentially over the Soviet homeiand, in the trajectory phase, where warhead
separation occurs; and in the mid - course phase of the flight trajectory, above the
atmosphere. The degree of effectiveness projected for this svstem 1s estimated to
inciude a ninety nine percent intercept rate of {aunched warheads. Space weapons

strike systems, based on new physical principles and with advanced means of target

surveiliance, tracking. and selection, will be heavily used.
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Based on reports in the foreign press, the Soviets believe the “space echelon” will
be based on orbital combat stations at altitudes ranging from a few hundred to a few
thousand kilometers (km.) Laser and beam weapons, electromagnetic cannons,
conventional warhead missiles and orbital mirrors for the redirection of electromagnetic
waves will be carried on the combat stations. They estimate one hundred orbital
combat stations, each with the capability of destroying fiftv to one hundred targets,
will be suflicient to insure the interception of missiles during the powered and mud -
course flight phases. Of these one hundred stations, the Soviets estimate between
fifteen and thirty percent of them will be over enemy territory at any given time. The
remainder will be out of detection range of the intercontinental ballistic missile (ICBM)
deplovment areas. t0 be used primarily for intercepting submarine launched ballistic
missiles (SLBMs) and separate ICBM warheads.

The Soviet article states that an X - ray laser with a nuclear initiator charge that
forms and shapes beamed coherent X - rav emissions will be carried on an orbital
combat station. A svstem to detect targets and direct the beams to the targets will also
he carried. In addition to the X - ray laser development being conducted at the
Livermorc Radiation Laboratory, accelerated efforts are underway to develop infrared -
band chemical lasers. The chemical lasers can be used repeatedly, an advantage over
the X - ray lasers, which self - destruct [rom the the detonation of the nuclear initiator
charge. Plans also exist to test free - electron lasers, to be used in conjunction with a
svstem of space murrors.

The article cites deveiopment efforts underway at Los Alamos on the
development of space - based accelerator weapons. Beams of neutral particles, possibly
hvdrogen particles, produced by compact orbital - based accelerators, will be able to

Jdestroy satellites, ballistic missiles, and their warheads, at ranges inexcess of 1000 km.

Bv the early 1990°s, the accelerator size could be sufficiently reduced to enable its
placement in orbit. In order to destroy warheads in the mid - course phase, the
electromagnetic cannon, based on an electro - dynamic mass accelerator (EDMA) will
be used. A space - based EDMA, weighing between twenty five and one hundred fifty
tons, might be capable of firing one projectile per second. This technology. contracted
to Westinghouse, Acrojet, and General Dynamics, has produced experimental EDMA's
with accelerated projectiles of up to 4.5 kmus.

The article concludes with brief statements on the use of the Space Shuttle for

orbital placement of the system components and the development of new technology in

13
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survelllance, target detection, discrimination, selection, aiming, and guidance of orbital

interceptors. Additionally, comments are made on infrared detectors, highlv sensitive
radiometric and spectrometric sensors, optical detecting devices, svnthetic - aperture
microwave radars, and ultra - violet detection and ranging equipment to perform target
tracking and selection. [Ref. §]

While the articie is certainly not the most accurate portraval of ongoing research
in the SDI field, 1t is significant {or several reasons. First, it publicly states the Sovict
view of SDI technoiogy being explored. Szcond, it relates research development
projects that, when operational, will be clearly in violation of the ABM treatv. The
Soviet culture, which has a way of rationalizing their own illegal efforts, muyv accept
this research as a validation of their own treaty breaking programs. Finally, is provides
the framework for the technological and political responses discussed 1n the next

seclions.

D. SOVIET TECHNOLOGICAL AND MILITARY RESPONSES

This section provides background information on actual and predicted Soviet
technological responses to a greater perceived threat from the U.S. The informaticn 1s
provided primarily as an indication of actual Soviet intentions, despite their rhetoric.
The Soviet Union is clearly “not sitting idly by while the U.S. strives to gain strategic
superioritv [Ref. 6}.”

Given the SDI conceptual background, a great deal of speculation on or
interpretation ol Soviet responses could be undertaken. However, in an attemypt to
focus on the ongoing development efforts with ties to the SDI research pregram, this
section will discuss the following technological and military responses, grouped into the
following categories by [Ref. 9.] The categories are: emulation of U.S. defensive

capabiliies; evasion of selected SDI components, including passive means; and

rendering U.S. SDI ineffective by active means. It should be noted that, wh:le all of

these are possible responses, theyv are not all equally likelv. Speculation bv U.S.
analvsts does not necessarily consider the Soviet view of deterrence, or the avowed
position that the Soviets will not let the U.S. determune their nulitary budget.
. Emulation of U.S. Defensive Capabilities
Space - bused Componcents, Especially DABM
Moscow's determination to match anv U.S. use of space for expanded
strategic defense purposes justities, in their minds, Soviet efforts to procure a mujor

space - hased defensive svstem. The Soviet defensive anubaliistic mussile (DABNM)
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svstem, however, would be different [rom SDI for several reasons. U.S. quality control

and technological superiority would be most evident in the space arena. Some
estimates predict the Soviet DABM svstem would have more of a manned component.
Secondiy, the ballistic missile threats of the two systems are different. While the U.S.
[ICBM force is less fractionated than the Soviet Rocket Force, the U.S. SLBM rhreat is
highly MIRVed, 1nd Trident IT will provide [CBM like accuracy and range, combined
with the apnecarance of possibiv twenty deploved missile fields, in separate locations.
Unless U.S. offensive posture radically changes before the turn of the century, the
Soviets are expected to pursue 2 xinetic cnergy tvpe DABM. Since 2 necessary
coroilary to DABM would be a capabiiity to immediately track mussile plumes with a
high degrze of accuracy. the problem of partaily unloading an SLBM would he
aggravated. [Refll 9]

Onc other space - based component worthy of discussion is the anusateliite
(ASAT.) While the Soviet Union goes to great efferts to demonstrate that the U.S. 1s
involved in more than research for SDIL tvpically citing the ongoing testing of the F -
15 ASAT prototype. thev neglect to mention their own pacesetting work in ASAT
technology, and specifically that thev currently maintain the only existing operational
ASAT. In fact, "the Soviet Union has had an cperational capability to intercept and
destrov satellites in low orbit since the 1970°s [Ref. 6.7 The Soviet ASAT s coorbital,
usually requiring one to four orbits to position itself near the target, therefore taning
between one and five hours to achieve lethal positioning. It then detonates, simuar to
a space mine. While it 1s purportedly behind the U.S. in technology, it 1s deploved cn
two launch sites at the Tyuratam Missile Test Center. and does pose a threat to lew
carth orbiting sateliites.

b. Defense against U.S. Air - Breathing Theats

[n the area of defense against LS. air - breathing threats, all publicly
available evidence suggests that the Soviat [L - 76 based air defense syvstem Muamnstayas
much less capable than cither the E - 3\ Sentrv or the E - 2C lHawkeve. The
Muinstay has been compared to the EC - 121 carlv warning svstem, rather than to 2
second generaticn AWACS svstem. Given this, the main technical changes facing

Soviet air defenses are : reduced signatures; increased penetrativity and standot! range

")

csed by nusale carrving awrcratt; and ncreasingly deadly defense suppression
capabhilities.  The use of air defense lasers, verv long - range intercepters and SAMe,
and nigh value interceptors, all of which are currently in development, will help ir. the

fuiitliment of these goals. {Ref. Y]
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¢. Ground Based ABM Cupabilities

While the Soviet Union is quick to criticize the U.S. SDI research program,

they neglect to point out that their own ABM program has been ongoing since 1957.
Knruschev stated in September 1961 that “at the same time we told our scientists and
engincers to develop intercontinental rockets. we told another group to work out a
means 0 ccmbat such reckets [Refl 6.7 Initial tests of the first - generation Soviet
ABM FPegun in 1937, the same vear the Soviet Union launched its first [CBM.
Marshall Malinoveki announced at that 22nd Party Congress that “the problems of
Jestroving missiles in flight...has been successfullv solved” [Ref. 6.]

The Breshnev regime authorized fuil - scale development of an ABM s:te
around Moscow, and bv 1968, the Soviet Union could claim the -werld's first
functioning ABM. with the initial operation capability of the GALOSH svstem.
Construction, however, was stopped with Soviet interest in Strategic Arms Limitation
Talks (SALT) with the United States, and indications are that there were serious
Joubts about the cperational prospects of GALOSH, specificallv when compared to
the U.S. more sophisticated, two - lavered ABM based on Spartan and Sprint. (The
LS. Mickelson ABM complex at Grand Forks, South Dakcta, was dismantled in 19735,
scon arter completion, due to cost constraints.) Construction was resumed in 1971 on
the Moscow ABM and, prior to the conclusion of SALT I, it was deploved with sixtv
four launchers. The svstem consisted of the ABM - 1B, deploved around Moscow in
four complexes of sixteen reloadable launchers. The reload capability, however, was so
slow that it would not be of much use in combat. The Moscow ABM svstem provided
a single - lavered defense of the Moscow NCA against a light ballistic nussile attack.
Despite the deactivation of half the launchers in recent vears, the svstem has
undergone constant technological upgrades since 1980, and when completed, will offer
a wo lavered defense censisting of a total of one hundred improved ABM - 1
exoatmospheric interceptors and ABM - X - 3 endoatmospheric interceptors, both of
which will be silo based with an expected reload capability. [Ref 6]

The Moscow ABM svstem 1s supported by an extensive lavered warning
network. The first level is composed of mussile launch detection satellites that can
provide up ‘o thirty minutes warning of impending attack. The second level consists ot
a line of over - the - horizon (OTH) radars directed toward U.S. ICBM fields. This
level can also provide up to thirty minutes warmng. Both svstems are backed up by six

~eripheral phased arrav radars for attack characterization.  Additionally, construc ion




is underway on a large phased array radar in Siberia to fill any holes in the existing
coverage capability.

Soviet testing of the SA - 10 and SA - X - 12 missiles suggest possible
ABM applications, and while they do not provide a significant threat to U.S. ICBMs
because of their limited capability against high speed reentry targets, they could be able
to intercept SLBM warheads that are slower and present larger radar signatures. The
SA - X - 12 has been successfully tested against the Soviet SS - 4 Medium Range
Baliistic Missile (MRBM.) [Ref. 6]

Along with the picneering work in the ABM field, the Soviet Union has
shown considerable interest in the long term potential of lasers and directed energy.
LCOL O. Andreev stated in "Possible Military and other uses of Lasers,” published in
1965, that "if a method of focusing large amounts of energy over considerable distances
1s developed, it will be possible to resoive many scientific and technical questicns, and
especially the preblem of destroyving intercontinental missles [Ref. 6].”

Soviet laser research can be traced to at least the early 1960's. The USSR
currently maintains approximately six research and development facilities and test
ranges dedicated exclusively to laser research. Intelligence reports indicate work on gas
dynamic, electric discharge, and chemical lasers, and their potential weapons
appiications A ground based laser exists at the Sary Shagan BMD test center, capable
of interfering with U.S. satellites in low earth orbits [Ref. 6.] In addition to the laser
development efforts, the Soviets have ongoing research into kinetic energy concepts
with a potentiai BMD role.

d. QOther Areas

Additional areas of emulation are Civil Defense, anti - submarine and anti -
maritime capabilities, and special forces attacks. Of these, civil defense and special
forces are the most significant. A comprehensive civil defense plan currently exists for
the Moscow area, and while it would need significant revision, would enable the
Soviets to regroup even after the effects of SDI. The Soviet Union enjovs a
tremendous advantage, compared to the U.S., in the areas of population protection (by
a combination of sheltering and dispersal,) industrial hardening, and redundancy,
therefore allowing the nation the survive “a major nuclear campaign with significant
percentages of leadership, militarv control, and labor forces intact, cven in the {ace of

deliberate U.S. responsive targeting strategies [Ref. 9].” Despite the fact that the U.S.

- K A &

has an advantage in the areas of transportation. food, and medical supply availabihity,
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our low - context society would vield individual civil defense plans rather than

:h collective.

D Given the nature of securitv surrounding the perimeters of the Soviet

b Union and United States, the Special Forces of the Soviet Union would have a greater

b advantage in the area of border penetration, weapons infiltration, and peacetime covert

i,.., or terrorist type operations [Ref. 9.] Covert forces could then gain access to U.S.

i detensive forces prior to their deplovment, in line with the Soviet preemption sirategy.
Considerable speculation has been made concerning the possible Soviet covert role in
the launch problems plaguing the L.S. space program.

‘Q" 2. Evasion of Selected SDI Components, Including Passive Means

oy a. Neutralizing a Joint U.S. Offense/SDI Posture

o Since the Soviets believe the U.S. will launch a first strike and that SDI 1s

Ij not a defensive svstemn, they seek to escape this scenario in several wavs. These

zj‘ include: a propaganda campaign during SDI development culminating in prcgram

W delay or cancellation: concealment of the location, number, and tvpe of offensive
forces; superhardening, mobility, and concealment; active defense of Soviet offensive

{j forces;, preemptive attack against L.S. offenses. detenses, particularly as SDI 1s being

E:,' deploved; and the adoption of a launch - on warning doctrine. [Ref. 9}

i 3 b. Evading SDI with Long Range Missiles| Alternate Attack Means

" SDI can also be evaded bv Soviet emplovment of a program to comnh:ne

':‘. ICBM hardening: the used of decoys, chaff, and aerosols; rotation of boosters Jduring

t: climb out phase: increasing reflectivity of boosters; fast booster burn; depressed

i trajectories; fractional orbits; and many others. The possibility also exists that

e aiternate delivery concepts not vulnerable to the boost phase intercept defense now

::: cnvisioned could be developed. The Soviets appear to be moving in this direction with

‘::: the development of single RV mobile ICBMs, new sea - based ballistic mussiles, the

f Blackjack bomber, and air and sea - based cruise missiles. [Ret. 9]

= ¢. Evading SDI as a Whole

i: A final wayv of evading SDI by passive means 1s proliferaung offen<se

: "ﬁ iorces. 1If developing a defense svstem costs too much, given the alrcady sirained

:;3 Soviet economy, the Soviets might opt instcad to buy enough extra weapons to render

: SDT1 less effective.
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5 3. Rendering SDI Ineffective by Active Means
" a. Interfering with SDI Deployment
L Since the deplovinent of such a complex svstem as SDI wil taxe
. considerable time, there will be a period during which major gaps in defense will exist.
r During this time. Soviet attacks as a part of a preventive campaign could be expected.
_a: as their miitary strategy aliows for preemptive strikes. The possibility of an all ou
nuc.ear attack, however, is s'im, but cannot be discounted. Attacks on U.S. space
. launch tacilities would be feasible. as well, and could conceivably already be underway.
; Attacks on kev facilities during the acquisition phase would also be possible, as would
::' covert attacks on antennas. radars. propellant facilities, assembly areas. etc., which
could be sufficiently masked to prevent being traced back to the Soviet Union, thercby
a8 evading U.S. reprisals. {Ref. 9] Perhaps the most likely interference from the Soviet
\ Union would be ASAT or space mine attacks on research and development platforms
during the SDI testing phase. These attacks would deter or greatly inhibit deployment.
' The expected U.S. response, in the eves of the Soviets, would be nil, since no human
e lives would be involved.
':-‘: b. Supressing U.S. Defensive Weapon Satellites
: While this tvpe of action is a function of the particular type of weapons
h platforms deploved. it is reasonable to expect some “hole - poking” in the defense. If
< the weapons are only operational over intended targets, the Soviets could disable part
" of the DABM constellation and then exploit these gaps bv launching strikes through
:/:' the holes. [Ref. 9]
o ¢. Other Possibilities
. Other possible areas of actively defeating SDI prior to its {ull deplovment
N are hignlv speculative. However, such areas as disrupting battle management,
N command and control; the gradual degradation of U.S. strategic defenses; disrupting
A SDI exercises; diverting SDI assets away from strategic defense: and sabotage [Ref. 9]
- cou!ld be exploited by the Soviet Union with existing or future technology.
s
Y E. SOVIET POLITICAL RESPONSES TO SDI
s [he very nature of the Soviet ciosed society makes it difficult for the West to
icarn 0! Soviet political shitts. However. the Soviets, uncharacteristically, have heen
\' svervheinunaiy vocal about SDI, enabling some measure of the Soviet political |
response to pe made. This section wiil provide background information on the trends
N
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observed so far concerning the areas of propaganda, ecoromics, technelegical
infeasabilities for the U.S., and arms control negotiations. [n later chapters, the
application of the MCES to the overall SDI pcliticai 1ssues, with several of these issues
expanded upon as necessary, will vield possibie measures of political efTectiveness.
{. Soviet Propaganda Campaign
Bv {ar <he most obscrvable Soviet response to SDI has been their propaganda
campaign. The Soviets have mounted an almost unprecedented anti - SDI propaganda

thnna
Lica

campaign, aimed at destroving SD! in the concepiual phase, prior to 1ts becoming 2

tangible threat. The campaign is designed not onlyv to “foment domestic oppostiion 10
SDI both within and outside the U.S. defense community,” but aiso to drive o
between the U.S. and NATO allies [Refl 6: p. 39].

For the Americans, the Soviet propaganda barrage i1s plaving on our

wedge

traditional peacetime values and antt - nulitary sentiments. The United States has,
througnout aistory, been a nation that almost completely demobilizes after a major
war, only to arm ourselves again in the face of the next major crisis. Some sectors of
the American public have already had great difficulty accepting Reagan's massive
mulitarv growth programs. Taking advantage of this, Soviet propagandists have
exploited the SDI research program, going to great lengths to prove that the program
has gone bevond research, thercby constituting a violation of the 1972 ABM trearv
[Ref. 6: p. 6}

control” as an inherently good ccncept, the Soviets have caused dissent by stating that

Additionally, recognizing the American public’s acceptance of “arms

SDI will bring the world closer to nuclear war through an “intensified arms race
affecting the stability of the strategic balance {Ref. 6: p. 4].” Such rhetoric has resuited
in significant public questioning on whether SDI really 1s a svstem to develop werld
peace or whether it will instead lead to world instability.

While the Soviet’s American propaganda campaign is designed to appeal to
the public's conscience, the European campuign is designed to nusrepresent SDI in
order to incite the fears of the NATO allies. [n additicn to providing publicity ta
American SDI critics like Kostas Tsipis, Carl Sagan, Hans Bethe. and Paui Warnxe
‘Ref. 6:p. 7).

;

effective ABM svstem will decouple the U.S. nuciear deterrent from Europe s Je!

the Soviets are repeatedly publicizing European concerns that uan

ense.

Viadirir Bogachev stated in TASS that the Europeans would pay a “dark price, while

rane ULS. under the umbrella of a space - based ABM sustem would sunvive
Armageddon [Ref. 6: p. 717 Ancther Soviet author, Valerntun Falin, pointed our “hat
3%
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SDI conviently ignores the tactical and operational, implyving theater, nuclear weapons.
because these threats do not “pain American hearts [Ref 6:p. 7).” The Sovie:
propaganda barrage not only emphasizes European vulnerability because of the SDI
umbrella, but amplifies the threat bv indicating that involvement with SDI will
threater Europe’s “good relations” with the Soviet Union [Ref. 6: p. 39]. [t should »e
noted, however, that the Soviets are approaching the European campaign carefully,
remembering the backfinng ot the Sovict campaign against the INF deplovments.

A more sophisticated, subtle propaganda scheme is being conducted with the
goal of portraving Prime Minister Gorbachev as a Soviet version of John F. Kennedy.
Gorbachev has openly stated, contrary to all observable technological and strateuic
policy trends. that the Soviets have forsworn interest in strategic defense and ccepied
MAD as the nasis for Soviet security. Gorbachev has announced plans for a new
orenness” in the Soviet Union, but has vet to take any decisive action along those
ines.  Additionally, Gorbachev and his wile are being treated as celebrities. role
models. and basically as the vogue political couple of the decade. These acticns are
designed to lull the U.S. (and their NATO allies) into a state of mirror imaging. where
we see the Soviets to be like us, respecting arms contro! and seeking peace.

2. Economic Factors

The current economic situation of the Soviet Union must be considered as one
of the driving Jorces pehind any response to SDI. The Gorbachev administration has
ientiried econcemuic reform as one of its most urgent priorities. Indeed, reform s
imperative if the Soviet Union plans to remain a competitive superpower in the nex:
century [Ref. 6: p. 48], After twenty vears, the Soviets must now accept that there are
“real limuts” to attainable military growth {Ref. 6: p. 3].

As such, SDI threatens the twentv vear investment the Soviets have made n
nard - target ICBM deployment, because it increases the uncertainty of the success of
those nussiles. The comprehensive nature of SDI mayv force the alreadyv strained Soviet
resources to be allocated in defensive directions, since cheaper solutions hike ncreasing
the number of warheads on ICBMs would not provide enough coniidence to ensure the
continued Soviet advantage required by their definition of deterrence. SDI 2ivo
threatens the research and development budget of the Soviet Union, since 17 poses 2
<ignificant technological chailenge that the Sovicts mav or mav not he 1in a positien

meet.
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Whiie the eccnomuc pressures cannct be completelv denied, the Soviets ire
stressing that they will not allow SDI to force a "mulitary investment path preferred for
us by the United States!” bunfxﬂlznwcadxwipondto SDI with a view to thewr owy
security interests [Refl o0 p. 381 Georgn Arhiatov has stated 1 an interview in the Los
Angeies Times< that 'we have 10 ncrease our armoments, and we won t go the wav the
NSNS et s 1 go. srending jUst as miien money as vou ¢o dn nothing n w
mirror arage o vour eiforts, We sl woerk on weapens to counter this SDIIRei o p
N0 Rezardiess of the direcucen of spending, whether offensive or defensive :n nature,
@ vatie SDE oswstem well foree the wiready overtuxed Soviet economyv to spend even

wore n order to counter the ncreased threat
3. Arms Control Negotiations

SDT can e held out as a hargaining JGup by either side in future negouations
From the Sovier pomnr ot iew, “he ABM “reatv can he exploited to the fuliest, in order
t2orrevent tesung of the SO svvtem, or s cempoenents, thereby limuting the amount
of 1S, conndance in the abuity of the costly svstemt s capabilities. The Soviets could
weork sowards prohiniung deplovments by comparing SDI to an ASAT svstem, and
tnerelore subjecung certain compenents (0 ASAT resinictions. Finally, by exploiting
the contiict hetveen Rezgan s anncuncement that SDI will remove the need for nuclear
weapons, and his mgdor offensive ferce buildup, the Soviets might elect o linut ULS.
cliznnive growth and allow the possibly {utle SDI research <o continue {Ref 9: p. <&

On the 2ther hand, the US. has openly stated that research and testing
permutted by the ABM treaty will not ke negouated. Arms control experts, though,
st reccgnize the potenuai value of making concessions in SDI, subjecting Soviet
ASNM research and develepment to those <ame constraints, while imposing constraints

v Soviet TOBM developmen: in the areas of improved accuracy and increased MIRV
fractonanon, net to menton vertfication (Ret 60 p. ddL
<. Wait and See

The U.S. has a history of .nukilities 1o sustain defensive imniatives over a long
period of ume, Jue 1o changing dmuncirations, muaitiple budgetary oveles, lack ot
~uhiic support, and complex techncicoy. The Reagan admunistraven will be cut of
e e 19SS, and s currentiv ocaany severe delense budget pressures from the
Democratis Conzress and Senate. [he SDI budget has already sutlered cuthucks at
the hands of the Gramun - Rudman - Hoilings amendment. A pessbie, though

UrLReLV, response civen the paranaid Soviet ponticar cuiture weuld be for the Soviet
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Union to simply wait and see if SDI continues to be a threat in 1988. This would
allow Soviet economic reforms to continue without the stress of respending, possibly
necdlessly, to the SDI program. This is unlikelv, though, since Soviet mirror imaging
would suggest that a system with as much potential as SDI would be above budgetary
problems. In the Soviet Union, despite the great economic hardships faced by the
public, a poteniial svstem hike SDI would enjov almost limitless tunding. The Soviets,
looking for a way to rationalize their own phenomenal military spending, would
probably project the same attitudes on the U.S. SDI program.

F. SUMMARY

This chapter has presented several factors contributing to the Soviet view of
deterrence and ultimately the Soviet view of SDI. Current and predicted Soviet
pelitical and technological solutions to SDI have also been examined, in order to
demonstrate that SDI has indeed provoked a measurable response. This background

information will be incorporated into the analysis of SDI's political etfectiveness in

Chapter 4, as the methodology described in the next chapter is applied.
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I11. MCES BACKGROUND

A.  WHAT IS THE MCES?

[n the book MANAGEMENT SYSTEMS. Blaise Pascal i1s quoted as saving "l
find as impossible to know the parts without knowing the whole, as to know the whole
without knowing the parts [Ref. 10: p. 3|7 Addittonally, MANAGEMENT SYSTEMS
contrasts the systems approach, or viewing of the problem as a whole, with the
analvtical method, or segmenting the whoie into smaller parts to provide better
understanding of the whole. The Modular Command and Control Evaluation
Structure (MCES) is an anaiytical svstem that provides a greater understanding of the
overall probiem. Generically speaking. the MCES can be seen as:

1)  a structure to direct the evaluation of C2 architectures;
2)  a paradigm ‘o select and integrate from among existing tools;

3) a methodology which itself may be used for evaluation, emploving a common
structured treatment (Ref. 11: p. 6].

The MCES is an evolving tool that claims to “expedite the analyvtic foundations
for svstemn design requirements, interface and interoperability documents, critical issues
reports, operational concepts. and prototype and full system evaluations [Ref. 12}
The MCES 1s described as having two components. The first, a managerial svstem,
focuses on the complete specification of the problem to be solved. By doing so. 1t
eascs the burden on the decision maker bv enhancing direction and reducing the tme
and personnel needed for further analvsis of the problem. The second component, an
analytical system, “identifies, integrates and coordinates appropriate methodolcgies for
the solution of the specified problem [Ref. 12}],” enabling analysts using the tool to
provide supporting data (in this case MOPE’s) to the decision maker.

The MCES is composed of seven "modules:” problem formulation system

hounding; process definition; integration of statics and dynamucs; specification of

measures; data generation, and aggregation of measures. Lach module wil he
Jiscussed separatelv. of the Appendix shows the MCES structure, with each meduie
wdentilied. [Ref. 11]
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B. MODULE I: PROBLEM FORMULATION

Module 1, problem formulation. addresses the question of the decision makers
needs and objectives in a specific problem. For a military system, these could include
the concept definition and development, svstem design, acquisition, operations, the
lifecycle of a military (C2) svstem, and the level of analysis prescribed [Ref. i1: p. I1].
The output of this module is a more precise statement of the problem being addressed.
Once accomplished, the problem statement can be translated into objectives. These
objectives need to be identified as “real” goals or “stated” goals, and when identified.
need to be operationalized. The appropriate threat, operational and deployvment
concepts, scenarios and underlving assumptions in the evaluation are made clear in this

module. Appendix Figure 2 depicts the expanded problem formulation module
[Ref. 11]

C. MODULE 2: C2SYSTEM BOUNDING
Module 2 is the svstems bounding block, used for identifving relevant quantities
including:
1)  physical entities, (equipment, software, people, and their associated facilities)

2)  structure (organization, concepts of operation, including procedures and
protocols, and information flow patterns)

3)  C2 process (the functionality or what the svstem is doing) [Ref. 11: p. 12].”

4)  Boundaries of the subsystem, svstem, own forces, environment, and rest of
world.

The module focuses on the physical entities and structure, resulting in the
identification and categorization of the svstem elements of the problem formuiated in
Module 1. Figure 3 of the Appendix depicts the expanded systems bounding module.
Figure 4 cf the Appendix depicts the “onion skin” that describes the MCES systems
bounding. The onion skin breaks the system into environment. forces, C2 svstem,
subsvsiem, and clement. MANAGEMENT SYSTEMS relates boundaries to the
environment by stating “...the boundary demarcates the system from its environment
Ref. 10" The environment includes evervthing outside the svstem’s control and

e erything that determines how the svstem performs.

D. MODULE 3: PROCESS DEFINITION

Mcdule 3, the process definition module, takes a given system configuration (i.e. .
a specific scenario and mission) and defines the processes needed to fulfill the mussion.
It maps the processes needed to a Lawson - like loop system configuration, shown :n

Figure 5 of the Appendix. The concept focuses attention on the:
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1)  “the environmental initiator of the C2 process, which results from a change
from the desired state

2)  the internal C2 process functions that characterize what the system 1s doing
(sense, assess, generate, select, plan, and direct)

) the input to and output from the internal C2 process and environment,
including enemy forces, own neutral forces, and usual environmental
compenents fRef. 11: p. 19].”

Figure 6 the of Appendix represents the expanded process definition module.

E. MODULE 4: INTEGRATION OF STATICS AND DYNAMICS
Module 4, the integration of statics and dynamics module, relates the data

information flow and process functions to the organizational structure as well as
relating the physical entities to the process functions. The terms statics and dvnamics
address the various architectures that are being analyzed. Statics refer to the phvsical
entitlies and structure, since the structure changes verv slowly over time. Dvnamics,
then, can be compared to the process function, which changes rapidly [Ref. 11: p. 30].
The flow through the C2 process model can be depicted through the use of Petri Nets,
Data Structure Diagrams (DSDs) or Data Flow Diagrams (DFDs) [Ref. 11: p. 106].
Considering the specific application of the MCES in this thesis, though, DFDs are
more appropriate. Input output {low arrows identifyv information flow to and {rom the
separate process functions, as required by the specific mission. The information flows
result in “hierarchical relationships between the individual C2 functions...resulting in a
hierarchical structure...of the information flow [Ref 11: p. 16].” From that point. an
crganizational structure can be derived, followed by those physical entities which
perform functions being mapped to the output. This process results in “a svnthesis of
the statics and dynamics defining a C2 system.” Figure 7 of the Appendix is a diagram

of the expanded integration module.

F. MODULE 5: SPECIFICATION OF MEASURES

Module 3, the specification of measures or criteria module, tracks the four prior
modules in order to specify the measures necessarv to address the problem of interest.
Table 1 taken from [Ref. 11: p. 19], provides a list of desired characteristics for
evaluation measures, along with definitions of these characteristics, used in order to
procuce a reasonable set of "possible” working measures of effectiveness.

From thiese working measures, one or more measures, suitable to the specific

prohiem and or the data coliection svsiem, are identified, becoming the “critical” or
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‘ TABLE 1
DESIRED CHARACTERISTICS FOR EVALUATION MEASURES

; Characteristics Definition '
mission oriented ralates to force/system
f mission
f discriminatory identifies differences
between alternatives

©  measurable can be computed or estimated

1 guantitative can be assigned numbers cor

i ranked

f realistic relates realistically to the

C2 system and associated !

! uncertainties /

' objective can be defined or derived,

’ independent of subjective :
|

E appreopriate relates to acceptable standards |

; and analysis objectives l

. sensitive reflects changes in system

l variables 1
|

| inclusive reflects those standards _

l required by analysis cbjectives |

l independent is mutually exclusive with

} respect to other measures

| simple is easily understood by the f

g user

!

|

J

minimum essential set of measures for the problem at hand. The final set of measures
selected are classified as to their level of measurement, 1.e., “measures of performance
(MOPs.) measures of effectiveness (MOEs,) measures of force effectiveness (MOFEs)
(Refl 11: p. 20], or measures of policy effectiveness (MOPEs.)” The names chosen aiso

linx to the kind of conclusion that can be drawn in an analysis to which the measures

are applied [Ref. 11: p. 20]. The outcome of this medule is the specification of a set of
measures based on the C2 process functions or static components [Ref. 11: p. 21}

Figure 3 of the Appendix represents the expanded specifications module.
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G. MODULE 6: DATA GENERATION

Module 6 encompasses data generation bv exercise, simulation, experiment,
and. or subjective judgements. The data generator, for the specifice problem, outputs
values associated with the measures specified in Module 3, which are either direct or
derived values [Ref. 11: p. 21).

Some suggested SDI data generation techniques include: the Delphi method, as
a means of determining risk in a varietv of dimensions, such as affordability, time
censtraints, Jomestic  tranquility;  formal security modeling and evaluauors;
clandestine vulnerability analyvses; operational c¢ommunications accreditation ‘via
appropriate agencies; security related test and evaluation: scenario exercises, and
technology validation. [igure 9 in the Appendix shows the expanded data generaticn

module.

H. MODULE 7: AGGREGATION OF MEASURES

Module 7 is the aggregation of measures and interpretaion module. “The
implementation of this medule provides the analysis results addressing the specific
problem initially posed bv the decision maker in the problem formulation module
[Ref. 11: p. 2217 Module 7. taken together with Modules 5 and 6, provides a means
for determining that the plans are being cxecuted as originally conceived. If not, thev
should also provide a way for determining where the problem or change occurred.

Appendix Figure 10 depicts the expanded aggregation module.

I. SUMMARY: WHY THE MCES?

There are several advantages to using the MCES as an analytical structure that
make it a more appropriate choice for the evaluation of the political effectiveness of
SDI. Given the complex nature of the SDI issue, along with the changing political and
budgetary «ituaticns SDI 1s facing, the fact that the MCES allows interaction by the
decision maker at any point in the analvsis 1s a great advantage, as 1t provides the
identification of errors in assumptions, ocounding, etc. Additionally, the MCES will
provide an explicit statement of underlving assumptions, while forcing a set of standard
cetinions within the SDI communitv.  [hnally, as will be seen in the next two
chapters, the MCES does provide a framework for deriving and measuring the

fecuiveness of SDI as a political concept, along with bringing out future requirenents

in order for that effectiveness to be muintained.
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IV. APPLICATION OF THE MCES TO THE OVERALL SDI ISSULS

A.  INTRODUCTION

In order o determine the effectiveness of SDI. both politicaliv and
tecanolegicd v, 4 methodeiogy needed to be chosen. The MCES. discussed :n the
preceding chaprer, atforded analvsas capabilities applicable not only to the pchcy goals
and ensuant measures, but aivo to the engineering and svstem goals and measures s
<uch, 1t was the logical c¢hoice of methodology for the 1986 SDI Measures of
[Tectiveness Workshop.

This chapter will tie Chapters 2 and 3 together, with the application of the
MCES to the political poiicy goals of SDI, taking into consideration the Sov:et
ideology that led to the Soviet concept of deterrence. As each module s appited. the
process will be discussed first {rom the point of view of what was accompiished at the
1986 workshep v the policy overail SDIU working group. whose members were
wentitied in Chapter 1. Sccondly, the results of the werkshop will be amended or
rodified as required. when the Soviet background information presented in Ciapter 2
1s incorporated into the aalvsis. The working group members, drawing cn personal
expertence and taking advanzage of the diversity of their backgrounds, reviewed cuch
generic module and then applied it te the SDI poiitical concept. After considerable
group Jiscussion, and with Dr. Rona s guidance, a concensus was reached concerning
the outnut of each module. It s that concensus that will be presented in this thews

At this point. it <hould be noted thar Modules 6 and 7, data gencration and
aggrecation of measures, were ot applied at the workshop, due to time construnts.
Thece two moedules will not be speciticallv appiled in this thess, either. because cof
rocource constraints,  However. Modules 6 and 7 will he discussed and posabie
appicanons anticpated results presented, as well as recommendations tor :uiute

studies in this area.

B. MODULE 1: PROBLEM FORMULATION
. Workshop Results
VModule 1. the probiem formuiation block, addresses the queston ot the

decision maker s aceds and obectives noa speaific preblems Inoterme o the SDI

-~

woraop, the first CaTicult taskh tacing the working group members vas the
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determination of exactly what the decision makers really want the overall SDI svstem

‘
k to do. Drawing on the decision making experience of the more senior working group

) members, and addressing tha question as if cach working group member was on the
. cecision making SDIO statl, several assumptions were made framing the overall SDI
B . .- . .
.":lu prezram, in order to facilitate the prohlem formulation:
i
) . . P, .
Ao Iy SDI was assumed te be a generically different svstem from anv other weapon
.'.:' . svstem development program because: it attempts to modifv Soviet strategy,
i Joctrine, and behavior: the “threat” SDI responds to is generalized and
oy includes large scale Soviet tactics; and SDI is a multl - service, muiti - ugency
N svstem.
X, ‘ o - o ‘
0\ 2) The evaluation criteria at any level may need different emphasis for different
2 evelutionary phases of the ultimate operational svstem.
K o
3)  Because ofits nature, SDI must interact directly with top level national goals.
o 4} The SDI research program itself is feasible. affordable. and will be productive
LY . N . - N L.
';- encugh to provide techneiogy that reinforces the political threat.

Pl

.
‘o
~

The SDI research and development program will be compatible with existing

B treaties.
_; 6)  SDI not oniy represents a major change in U.S. strategy, but that change will
o) oe accepted by our ailies and the Soviet Union, and, once accepted, wiil make
\ -~
- a sater world.
O 7y Fmally, a hvpothetical baseline architecture, measurable and representative of
e the future SDI svstem, can be defined.
3 Using their list of framung assumptions, the working group members developed
e a lst of ohjectives criteria, as an extension of the previous list, by which the decision
-.: maker wouid ‘udge the political effectiveness of SDI. Thus list included:
“
N e Porular support of U.S. and allied pubilic, as this will influence the availabie
) furding.
¢ LEuarlv availability to ensure continued interest given the historv of U.S. long
term technology programs. [t is casier to sell a product 1if that product
DI ACAY eXIsts.
= < . R . .
o Credibility of SDI to the U.S. population, morallv as well as technically.
:f. ¢ Low technology risk in order to ensure continued interest and to foster a «uan
N Jo " attitude.
b, e [ligh visibuity to the Soviets to demonstrate .S, commuttment to strategic
b .
7N detense.
- e [ncentive 0 Soviets to switch trom MAD to defense in order to contrei the
) AT Tace,
. . . - . .
’ ¢ Support of ailies in the areas of funding, political support.
ol
Y . - . .
0 o (Create uncertainty for Soviet plunners, forang a change in strategy.
e
S '
v
)
‘\:
~
n‘:
A
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Compatibility with arms control treaties, since U.S. policv makers and public
see these as legally and morally binding.

Affordability in the eves of the population and Congress.
Effective city defense as a means of ensuring population survival.

Effective mulitary target defense as a means of ensuring a second strike
capability.

Multinle engagement etfectivencss to protect against a Soviet second strike.
No coilateral U.S. damage demonstrating that SDI really will defend.

Crists stability, both domestic and tnternational, particularly after a nuclear
exchange.

Transient pnase stability, to defend the U.S. during the transition from MAD to
defense.

Compatbility with NCA structure to ensure the C3 system functions operate
smoothlv under wartime conditions.

While some of these objectives clearly relate to the technological development aspects
of SDI. others are clearly politicallv motivated, and are of greater interest to this thesis,

as will be seen in later sections.

2. Effects of Soviet Ideology and New Results

Considering the Soviet background information provided in Chapter 2, three

of the assumptions made by the working group, as well as two objectives that evolved
from those assuraptions, need modification. The remaining assumptions and objectives
are valid after the analvsis of the Soviet background information. First, SDI vas
assumed to be a generically different weapon system because it attempts to modifv
Soviet strategy, doctrine, and behavior. The basic Soviet strategy of ensuring Soviet
and soctalist survival by deterring the enemy through an overwhelming abtity to deteat
the enemy has not changed since the days of Lenin. What has changed is the means of
carrving out that dJoctrine - from conventional mught to nuclear might to a
conventional nuclear mix. As stated in Chapter 2. the Soviets have firmlv stated that
thev wiil not allow the U.S. to drive Soviet strategy through the SDI research pregram.
A more appropriate assumption, then. would be that SDI is an attempt te modifv

Soviet econonuc and rmulitary behavior.

The second assumption requiring modification states SDI will be compathle

witil existing arms control treaties. Due to the vast cultural and polinical duferences
hetween the U.S and Soviet Union, the ABM treatyv, as well as others in question,

have different meanings dependent upon interpretation.  Each countrv will derive their

36




own meaning as to what is and i1s not permitted, manipulating words, phrases, and
clauses as required in order to support the desired position. The clause the U.S.
interprets as allowing certain kinds of research and development can be interpreted by
the Soviets as prohibiting the same. This assumption, then, should be rephrased to sav
that SDI will be compatible with U.S. Allied interpretations of the treaties.

Firally, the assumption was made that SDI not onlv represents a major
change in U.S. strategy, but that the Soviets will also accept this change and a safer
world will result. While {from the U.S. perspective this is a logical conclusion, it 1s
completeiy opposite all known Soviet views. Not only have the Soviets never accepted
MAD as strategy, they have blatently stated that SDI will force them to search for
alternate means of defeating the svstem, in order to continue deterrence {rom the
Soviet point of view. Again, this assumption should be modified to include the
possibility that the Soviets mayv or may not accept the change in strategy, but the
decision makers are willing to take the risk anyway.

Two objectives require modification. The objective “incentive for Soviets to
shift from MAD :0 defense” is. given the avowed Soviet position, unrealistic. What
SDI can do, though. is cause a Soviet search for an alternate means of deterrence,
therefore creating greater economic strain and even dissention in the military leadership
as the new course cf action is contemplated. The objective should then be rewritten as
“economic strain. government confusion as responses to SDI arc pursued.” The sccond
objective requiring modification is “compatibility with arms control treaties.” As stated
in the paragraph on the assumption that led to this objective, it should be reworded to
indicate “compatibility with arms control treaties and U.S. Allied interpretation of the
treat.es.”

As stated above, the remainder of the assumptions and objectives identified by
the working group are valid after the inclusion of Chapter 2 information. Having
completed the problem formulation module, the next step s to apply module I, the

svstems bounding block.

C.  MODULE 2: SYSTEMS BOUNDING
|. Workshop Results
Module 2 is the svstems bounding block, and is used for identifving relevant
(uantities, inculding physical entities, structure, and boundarics of the subsvetem,
system. own forces, environment, and rest of the world. The effort to bound the

svstem at the SDI workshep stemmed from one of the assumptions made duning the
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problem formulation module. It was assumed that a hypothetical baseline architecture,
measurable and representative of the future SDI system. could be defined. Further
defining this abstract concept, the working group developed a definition and purpose of
the baseline architecture. It was defined as a means of specifving the svstem's
functional objectives bv:

1)  providing a broad description of the “family of svstems” assembled for a
common purpose

2 exisung at a ievel above the more technical “engineering description”
3)  including ail major constituents and functional relationships

<4)  and providing for future evolutionary features.
The purpose of the architecture is twofold. First, it should commuricate to the
Jecision makers the value or merit of the proposed concept in terms of the goals and
objectives 1dentified through Module 1. Second. but equally important, the
hypothetical baseiine architecture should offer a framework to the svstem and
furictional level definttion of evaluation criteria, therebyv enabling the svstem to be
bound.

When the working group, after generically defining the hvpothetical baseline
architecture and its purpose, began the task of actually putting the architecture onto
paper, a discussion lasting several hours ensued, with no concensus ever being reached
bevond the essential constituents of the architecture, The essential constituents were
dentified as being:

1) the mussion objectives and tasks for various conflict scenarios

2)  the functions to be accomplished

3) the major hardware, software, connections, interfaces, and logistics support
capabilities

4)  all personnel associated with the system, including decision makers, operators.
maintenance personnel. etc.

5y and the cmplovment cencepts and doctrine, if unchanging in nature.

The working group then compared these aspects of the hupothetical
architecture with the list of objectives produced by Module I, and determuined that cach
and every objective had specific time limitations that affected its relative importance t>
the decision maker. As a result, initial boundaries were established for the SDI svetem
between the preoperational and operanonal phases. The working group detined the
precperational phase as ncluding all stages phases prior to the actual -vartime

creration of the SDI svstem. The operational phase would begin with the first actual

N LT et

RS &

i 4 s A s AR f L o A LA SRR el i B B




military engagement. continuing uniil the system was rendered inoperational for
whatever reason. These boundaries will be further refined in the process module.
2. Effects of Soviet Ideology and New Results

The effects of the Soviet conceptual differences are somewhat more subtle in
this case than in the previous module. During the definition of the hypothetical
baseline architecture constituents, it 1s important to consider the Scviet view of each
component of the SDI svstem. As stated in Chapter 2, the Soviets view SDI not as a
defensive system, but as a high - technology, aggressive offensive weapon svstem with
iinks to an overall strategic offensive defensive capability, designed to ensure LS.
superiority and prohibit a Soviet second strike capability. From the Scviet point of
view, there s really only one possibie conflict scenario for the emplovment of SDI. and
that 1s one to support a L.S. imperialistic first strike against the good and just causes
of socialism.

From the Soviet point of view, the functions to be accomplished, major
hardware and software components, personnel associated with the svstem. and the
emplovmen® concepts all share the ccmmon purpose of defeating and destroving the
Soviet Union. Therefore, Soviet efforts to prevent the system from ever reaching the
deplovment phase are of the utmost importance and have the greatest prioritv. These
efforts, ranging {rom propaganda and manipulation to covert attacks on the svstem

ccmponents and possibly even to a preemptive strike before deployment of the svsten

has been completed, {orce another look at the boundaries established by the working
group. While the concept of preoperational and operational phases is basicatlv vahd,
emphasis needs to be made by the decision makers on the precperational phase as it is
a very real possibility that the SDI system will never reach the operational phase. The
Jeciston makers, then, need to maximize the effects of the objectives in the
preoperational phase. Any U.S. political gains achieved during this pericd as a result
of SDI will be of even greater value should SDI become defunct, for whatever reason.
Therefore, having established two phases as boundaries, precoperationa: and
operational, and determining that, given the Soviet determunaton (0 prevent
ceplovment of the SDI system, emphasis should be placed on the preoperaticnal phase.

these phases can now be further refined by the application of the process medule.

- \," I\f\f\'n" .'v’ \." . - . .'__J‘\-’\.',_-'

e

! Lot oty

PRI L 2

. -
a va
PRI

e’
)

\. ." ." .'- .l.

C AL r
L ’

.
2

PR
’
. s

.
&

C S
TN



D. MODULE 3: PROCESS DEFINITION
1. Workshop Results

Module three, the process definiion module, takes a given svstem

configurauon, such as a specific scenario and nussion, and Jdefines the processes riceded
to fulfill the mission. The working group, considering the two boundary phaces and
the list of Jecision maker objectives, first evaluateu the ‘mportance of cach objective in
terms of the lifecycle of the SDI svstem. Objeciives Like popular support, credihility o
U.S. population, early availability, visibility to the Soviets, and incentive {or Soviets to
shift strategy, were dJetermined to be of importance during the early part of the
aevelopment cvcle. while other objectives, such as effective mulitary target de‘ence and
compattbility with NCA  structure, were essential to later phases. Using these
determinations, the working group then developed several categories relating to the
orizinal boundaries, as follows:

1)  Preoperational

a) prcconceptual - that period beginning with President Reagan's
announcement and continuing until the public recognizes a tangible SDI
svsiem.

b)  concept definition - the period during which the abstract concept is
refined and researched. with regards to current and future technology,
and afeasible svstem resuits.

<) Development, test, deployvment - the period of actual svsiem
construction, testing, and deplovment.

d)  Inmittal operational capacitv (IOC) through full operational capacity
(FOC) - the period lasting from initial deplovment of the first svetem
compoenents unul the complete svstem is available ftor mulitary
operations. This can be seen as a protracted research and deveiopmen
piase.

2)  Operational

a)  operaticn military  engagement - the period of actual miiizary
engagement and wartime operations.

b)  pcstoperational - the period following the first nuclear exchange.

Using their revised boundaries, the working group members then reevaluated
-he critenna of the decision makers. developed in Module 1. individually then
ccliectively, determining which objectives were really of value, and at what point in the
development cvele that value occurred. Theirr combined results produced a genceral

v

concensus af the majority, siown ;in Tanle 2.
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TABLE 2

RANKING OF DECISTON MAKLER'S CRITERIA

Criteria

opuLar suprort
Early availability
Credibility
Low technical riskx
Visibility
Incentive to shif
Suppeort of allies
Create uncertainty

i Treaty compatibility
Affordability

" Eff. city def.

: Eff. target def.
EfZ. mu.t. ergage.
No U.S. damage

Crisis Stability

Transient stability
Compatibility w/NCA

When Important
preccncept, concept definition
cevelcpmeﬁt, ICC - ECC

deve.opman<

%reconceot, develcoment,
oC - FOC

development

reconcept
?OC - FOC

preconcept, concept definition, ‘
davalcpment, ICC - FOC j

concept definition,

(none)
operation
preconceptual

concept definition, development,
ICC - FOC '

{ none)
I10C - ECC,

operation

operation

operation

preconcept, concept definition,
coveLopmenﬁ pcstoperaticnaz

(none)

ICC - FOC, operation

[t 15 clear that the objectives relating to political issues fail o the precrerasonad

wezory and its subcategories, emphasizing arain the signiticance

phu\cs as a poficv meaking tooi
geais of SDI,

drnanes medule.

tarough the application of Module 4. the
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These resufts were then used 1o dovelop the nat nad
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2. Effects of Soviet Ideology and New Results

The main objective of the Sovict anti - SDI campaign, to defeat the svstem
prior to full deployment and operational capability in order to maintain the Soviet view
of deterrence, necessitates a second look at the assignment of time period vaiue to
several categories. Popuiar support, early availability, credibility to U.S. population,
low technical risk. visibility to Soviets, eccnomic strain government confusion.
compatability with arms control treaties, affordability, and uncertaintv for Soviet
planners need to be emphasized throughout the entire preoperaticnal phase, not just
certain periods of the preoperational phase.

The key differences, however, result from consideration of the Sowviet
ideclogical differences. The first concerns the support of allies objective. The working
group determined that this objective was not critical during anyv phase. The Soviets.
however, see allied support as a critical aspect and are spending considerable time and
money on a carefully designed propaganda campaign attempting to incite NATO fears
that SDI will decouple the nuclear security umbrella over Europe. Since a major point
of Scviet muilitary strategy is to decouple the U.S. NATO alliance, forcing U.S.
withdrawal {rom Europe, their ability to prohibit NATO support for SDI will further
this strategy. Lack of NATO support will also affect the funding SDI receives from
outside LU.S. government sources. NATO fears can possibly color their interpretations
of the arms control treaties, again dealing a blow to the U.S. SDI program. As a
result, the support of allies objective needs to be considered critical throughout the
preoperational phase.

A second issues arises from the transient phase stability objective, which again
was determined by the working group not to be important in anv phase. However.
since the Soviets want to prevent a viable SDI svstem from ever becoming operational,
attacks on the SDI system during the transient phases of deployment and initial
operational capacity are possible, should all other preventive means fail. The cutcomes
of such a scenario are varied. but all point to a risk in terms of national securitv and
economic stature. Therefore, transient phase stability should be considered as critical
during the latter part of the preoperational phase. The remainder of he
objectives'criteria and their value during the Jevelopment cvcle are not affected ' the
Scviet background information.

Using Module 3, the decision makers’ objectives have been weighed w.th
regards to the SDI system boundaries and subdivisions. Module 4. the ins2erin n

module, cun now be apriied.

e
(\




E. MODULE 4: INTEGRATION OF STATICS AND DYNAMICS
1. Workshop Results
Module 4. the integration of statics and dvnamics module, relates the
information flow and process functicns to the orgamizational structure, as well as
relating the phvsical entities to the process tunctions. At the SDI warkshop, Module 4
was usad co tie the results of the three nrevicus modules to the national geals of SDIL
The working group, using the previcusly developed decision maker's obiectives and
thelr relative importance and location within the svstem boundaries, and considening
the influence of the hypotheticai baselinz architecture, determuned the natonul goals 2
he:
1) Eliminate the use of force in conilict resolution
Preserve and enhance domestic societal cohesion
33 Preserve and enhance the cohesion of U.S. alliances:
<) Maintain leadership in science and technology:
5)  Provide for stable growth of U.S. economy.
Furthermore. the working group Jdecomposed each national goal into subgoals, as
follows:
1) Eliminate use of force in conflict resolution
a)  deter nuclear conflicts
b} deter conventional conflicts with escalation potential
) negotiate institutional restraints

d)y  provide effective city defense

e)  provide effective defense of nulitary assets
‘ modifv Soviet goals and strategy

g)  provide incentives for deescalation

h)y  slow down arms race

1) assure crisis siability at all levels.

2y Preserve and enhance domestic societal cohesion
a)  increase, strengthen educational base
b)  ensure the integrity and effectiveness of domestic communications
¢} publicize the merits of U.S. political system
J.  comumunicate eftectively the U.S. goals and objectives
e) nrovide etfective aty delense
£ provide cffective defense of military assets

¢ meintain effecuve propaginda and counterpropaganda activities.
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3)  Preserve and enhance the cohesion of U.S. alliances

a) promote joint U.S. - Allied military research and development

b)  increase 'strengthen educational base

c)  publicize the merits of U.S. political svstem

d)  communicate cflectively the L.S. goals and objectives

e}  provide effective defense of military assets

£) modify Soviet goals and strategy

g)  maintain effective propaganda and counterpropaganda activities.

4)  Maintain leadership in science and technology

a) investin technology base

b)  increase'strengthen educational base

<) stimulate private investinent in advanced technologies.

5) Provide for stable growth of U.S. economy

a)  invest in technology base

b)  stimulate private investment in advanced technologies

¢)  provide for effective federal budget control process.

As can be seen in the preceding lists, some of the subgoals are shared by
ditferent national goals. For example, the subgoal maintain effective propaganda and
counterpropaganda activities appears in both the preserve and enhance domestic
societal cohesion and preserve and enhance the cohesion of U.S. alliances national
goals. It 1s from these areas of overlap of the national goals subgoals that led to the
working group development of possible MOPEs.

2. Effects of Soviet Ideology and New Results

The differences between U.S. and Soviet perceptions are perhaps most clearly
exhibited in the area of national goals. From the list provided above, it is obvious that
the U.S. <ees, and wants to project, SDI as a defensive weapons svstem leading to a
<ituation in which world peace exists. The Soviets also want world peace, but to them
worid peace means the capitalists have been defeated and socialism has been installed
as the system of worid government. While the U.S. accepts deterrence as a stable
situation, the Soviets see deterrence as inevitably breaking down, eventually leading to

nuclear escalation.

Ot the national goals and subgoals, onlyv two subgoals require modification to
retiect Sovict ideolcgical differences. SDI will not, from the Soviet point of view,

modity  Soviet goals «nd strategy, nor provide incentives for Soviet
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deescalation, stability. What SDI will do, though, is provide a tool that modifies Soviet
behavicr, as stated previously in Module 1. SDI will also provide a negotiation chip,
that, used correctly, can lead to deescalation in specific areas, resulting frocm
concessions made by the U.S. as well as the Soviet Union.

While the effects of the Soviet background made nunimal changes in the
workshop results, 1t i1s essential that the Soviet view of our naticnal goals for SDI be
Kept in mind during the development process, because it is that viewpoint that drives
the Soviet response, and that response greatly affects the success or failure of SDI.
The next module, specification of measures, will demonstrate the counter effects of

Scviet ideology on SDI effectiveness.

F. MODULE 5: SPECIFICATION OF MEASURES
1. Workshop Results

Module 5, the specification of measures module, tracks the four prior modules
in order to specifv measures necessarv to address the problem at hand. At the
workshop, Module 5 was used to produce possible measures for determuning whether
or not SDI is successful, based on the national goals, broad policy issues, and the
objectives of the decision makers, developed in earlier sections. The objectives,
combined with the redundancy among the subgoals, were mapped into the national
goals to produce the following five interdecpendent derivative measures of policy
effectiveness:

1) Affordable Risk - measure of acceptable risk in areas of arms control,
technology, damage to L.S.

2)  Leverage - measure of how well SDI drives Soviet policy in directions the U.S.
wants.

3)  Operational Effectiveness - measure of how well SDI really defends U.S.

4)  Perception - measure of how SDI is accepted in the LU.S., by allied nations and
the Soviet Union.

5)  Stability - measure of economic, political, and mulitary stability.
The werking group determined that the derived measures relate to the national zoals
as:
1)  Eliminate the use of force in conflict resolution measurable by perception,
stability, and leverage

2) Preserve and enhance domestic societal cohesion measurable bv affordabie
risk. leverage, operational etffectiveness, perception, and stability
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3)  Preserve and enhnace the cohesion of U.S. alliances, measurable by stability,
affordable risk, perception

4)  Demonstrate leadership in science and technology, measurable by stability,
affordable risk, perception, operational effectiveness

3)  Provide for stable growth of U.S. economy, measurable by perception.
stability, affordable risk.

A geood example of how the objectives were tied to the MOPEs by the
working group can be seen with the pcpular support objective. Popular support 1s
critical in the preoperational phase. particulariy in the preconceptual, concept
definition, and svstem deplovment stages. The working group found it to be essential
to all five of the national goals. Popular support translates to one component of the
perception MOPE. Means of measuring popuiar support, discussed at the workshop
include:

1) election results, particularly these of congressional, senatorial or presidential
races, where SDI was a strong 1ssue

2)  amocunt of congressional funding available to SDIO and associated rescarch

L

)y amount of positive'negative SDI press coverage from all media sources.

Most of the other objectives could be traced through the modules, associated
with one of the five derivative MOPESs. to produce a more specific surrogate measure
of effectiveness. It was at this point that the time and resource constraints of the
workshop surfaced, and the application of the MCES was halted.

2. Effects of Soviet Ideology and New Results

The primary effect of Soviet ideology on the development of measures is not
semarntic, as in the previous cases. At this point, the Soviet responses to the SDI
program begin to take effect and therefore must be included as a factor in any
measurement process. Continuing the example begun in the last section. the means of
measuring popular support, perception must take into consideration the elfects of the
Scviet disinformation propaganda campaign. This campaign affects not only the
average American or European watching television or reading the newspaper. but
through them the results of elections, congressional votes, and available funding. As
tor other examples, the Soviet willingness to allow SDI to be used as a bargaining chip
in arms control negotiations determines the effectiveness of the leverage MOPE. The
econoinic strains endured by the Soviet government as it searches for alternate means
of defeating SDI and maintaining their idea of deterrence are reflected in the stability
MOPE.
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These factors must be taken into consideration during the development of
more specific MOPEs. Based on the Soviet tackground informaticn, as weil as the
resuits of the MCES application thus far, more speciiic surrogate measures could be
developed and possibly quantified in the areas of arms control, economic shifts, and
propeganda campaigns.  These will be expanded upon in the next chapter. The
~ossible appiicanions of Modules 6 and 7 will now be discussed, even theugh resource

constraints prevent thewr actual appheatons.

G.  MODULE 6: DATA GENERATION

Module 6 encompasses data generation hv e ercise, simulation, experiment,
and cr subjective rudgements. In terme of the cverall pelitical effects of SDI, and the
derived measures developed at the woerkshep, severar mweans exist for the gereraticn of
data. Affordable risk Jdata generation could come from cemipuater simulation programs,
varving {rem the acceptahle number of losses {rom weapens strikes to the number of
Joliars that can De invested 11 SDI research without knoz\ing whetner or not a viable
weapons Jefense svstem will be produced. Operational effectiveness data, at this point,
will be restricted to data {rom computer simulations, such as the Alphatech BM C3
Architecture Evaluation Model, which 1s under contract to the Naval Air Development
Center {(NADC) through funding from SDIO. This model is designed to evaluate the
BN C3 effectiveness of the five "horserace” architectures being considered by SDIO.
Data can also be generated at the National Test Bed Facility, however. treatv
restrictions on wwpes of testing permutted wul hmit this option. Data generation on
percepiion can take many forms, runging {rom polls. surveyvs, and their subsequent
staustical analvsis, to the rather tedious coliection and evaluaton of election results,
ietters to the editor, or the volume of media resources ailocated to SDI. As mentioned
in the last section, data of this tvpe can be used to measure the surrogate percepticn
measurs of the success of the U.S. Soviet propaganda campaign. Leverage Jaua
generation would be somewhat more ciusive, as it is Jifficult to determine whnether or
a0t a country is adhering to arms control treaties. Again, data generation cculd come
‘rem a count of warheads. mussiles, both those negotiated awav and those deveiored to
counter SDI. Tais data can be usced to measure the surrogate leverage measure
nientioned in the previous section, ¢! the success of arms control negouations. Duta
generation or the stanthty MOPE cculd be a coliection of stock market Jata,
combined witii Jata ¢n the other leading economic mdicatars for both the U.S. and

Seviet Lomon, or & comparison of expenditires :n the areas of defense, social servces,
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etc. This data can then be used to measure the surrogate stability measure of the

4 current economuc status of each country. Each of these last three surrogate measures,
and a means of quantifving cach, will be discussed in Chapter 5.

For a syvstem as compicx as SDI, which evokes such extreme responses frem ail

i’:: sectors of the world, data generation is an extremelv complicated tssue. Years could he

spent accumuluting data to support the MOPLs alone, not to mention the other
aspects of SDI approached at the Workshop. To date, considerable effort has been
put into ilentifving possibie means for measuring the effectiveness of the SDI svstem.
At this time, as the 1990 decision date rapudly approaches. efforts should proceed into
the areas of quantification of those measures, with data generation to support the

quanfication,

H. MODULE 7: AGGREGATION OF MEASURES

Module 7 is the aggregation of measures data and interpretation model. While
the task cf generating data appears overwhelming, 1t can barely compare to the
intricacies involved in aggregating and :nterpreting the data and measures. There are
so manyv subtleties to be accounted for during the aggregation. For example. this
author believes the following questions will seriously affect the final result of the
‘everage MOPE, and its surrogate measure of success in arms control negotiations:

1) Were the warheads mussiles negotiated away curreat technologv or older
generation weapons about to be disarmed anvway?

2)  Were thev aimed at the U.S. or Europe?

tad

) Have theyv heen replaced with improved conventional mussiles?
J4)  Can the status of these weapons really be verified?

Each of these guestions should, somehow, be translated into a weighting factor and

applied to the overall analvsis of the leverage MOPE.
) For cach MOPE, a simular set of guiestions pertaining to the aggregation cof data
X can be generated. A means of weighing the data must be established, enabling the
measures to be quantified. Then. a means of equating the results of the measures must
ne Jetermined in order to allow these results to pe of assistance to the decision makers
when thev answer the question “is SDI elfective?” With the 1990 decision date rapwcly

arproaching, aggregation of measures, ltke data generation. can offer sigmficant

advanrtazes te the decisicn maker.




I. SUMMARY

This chapter has applied the MCES to the overall policv issues cf SDI. The SDI
MCES MOE workshop resuits were presented, compared with the Soviet ideclcgical
difTerences, and the workshop results modilied when necessary. The overall cutcome of
the application of the first {ive moduies was the derivatien of five general MOPE s
After considering the Scviet background information presented in Chapter 2, surrczate
measures o! elfectiveness were gencrated for three of the MOPEs. Wiile the
application efforts stopped with Moduie §, possibilities were Jiscussed for Moduies 6

arsd 7. The next chapter will address the possible quantification of the revised

measures determined in this chapter.
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V. DEVELOPMENT OF MEASURES

INTRODUCTION

In the last chapter, the results of the Working Group's application of the MCES

to the overall policy issues of SDI were presented. The five derivative measures,

defined and developed in the last chapter were:

1)
2)

)

(o

[N

)
)

(94

political and technological status, as described in Chapter 2, three more specific
surrogate measures evolved at the end of Chapter 4, as shown in Table 3.

Perception

Stability

Operational Effectiveness
Leverage

Affordable Risk.

After considering the Soviet ideological differences, as well as the current Soviet

|
MOPE Surrogate Measure '

TABLE 3 ’
SURROGATE MEASURES AND THEIR MOPE

o , i
Perception success of propaganda/counter propaganda |
campaign
; Leverage success of arms control negotiations
Stability current economic status of each country

surrogate measures. This chapter wili not produce any values or numbers {or these

measures. However, it will present suggestions that, with further research, could be

The purpose of this chapter is to Jdiscuss the possible quantification of the

develeped into actual quantitative measures of SDI political effectiveness.  The

aggregation o values are bevond the scope of this thesis.




B. PERCEPTION - THE PROPAGANDA CAMPAIGN

Chapter 2 discussed thc ongoing Soviet propaganda campaign, aimed at

fomenting dissent in both the U.S. and Europe. The campaign has two basic
components. The Soviets first want to instll fear in the public that anyv or all of the
following are true:

1) SDI violates the 1972 ABM Treaty

2) SDI 1s not technically feasible

3y SDI will not lead to a sualer world, but will instead cause an unprecedented
arms race

4) If SDI s successtul, it will decouple the NATO alliance.

At the same time the Soviets are pubiicizing the evils of SDI, the second part of

their propaganda campaign 15 to present Soviet General Secretarv Gorbachev as a
cace loving individual willing to work towards arms control, only to have his
initiatives refused by President Reagan.

The United States is also conducting a propaganda counter prcpaganda
campaign, in which SDI is depicted as the greatest peace initiative ever proposed.
President Reagan has even oflered to share SDI technology, after it is developed, with
the world. in the hopes of eliminating the need for nuclear weapons. In fact, SDI is
being compared te the Kennedy administration goal of putting 2 man on the moon - a
technological challenge that the U.S. should be proud 1o meet.

In terms of measuring the effectiveness of the U.S. campaign, and subsequently
the perception MOPE, the major media sources - newspaper magazine. television, and
radio - need to be considered. A major element in any good propaganda compaign is
Jeception. An underlving assumption in the measurement of the surrogate measure is
"hat each country's campaign would successfull mask the origin of the information so
tnat the average citizen would not recognize that the information is propaganda.
Furthermore. the U.S. and Soviet propaganda efforts will not be individually
identifiable. Therefore, one wayv to measure the success of the U.S. campaign over the
Soviet campaign, is to consider pro - SDI information as originating tfrom the U.S. and
anti - SDI information as originating from the Soviet Unton. Another option would he
to consider the posiuve and negative eflects of the information on the average citizen’s
cpinion of SDI. For the written media. the number of column inches of positive and
negative propaganda can be measured. For television and radio broadcasts, the

number of munutes allocated can be measured. Weighting lactors would need to be
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applied, such as assigning greater value to major news broadcasts, cover stories.
headline stories, as opposed to the value give the less visible articles broadcasts.
Another weighting factor to be considered s the cost of the campaign to each country
and whether or not the country can afford that cost. {Ref. 13] Once all factors have
besn considered. a number can be assigned to each side, sayv

Ny and X

Using these factors, a possible measurement of the effectiveness of the U.S.

program could be found from applying a straight ratio test. such that

X, X, >
then the U.S. propaganda counterpropaganda campaign is more effective than the
Soviet, and therefore from the perception point of view. SDI is successful.

To give a numerical example of this concept, suppose after tabulating the value
for the positive negative SDI press coverage. the pro - Gorbachev coverage, and
applying the appropriate weighting factors, the values for X and X were 150 and
160, respectivelv. [t must be emphasized that these are not representative vaiues, but
merely assumed values to more clearly demonstrate the concept under discussion.
These values are not scientifically determined, and have no bearing on the actual
topic. With this in mind, continuing the example then indicates:

Xy X, = 150,160 = 09375 < L.
The results of this fabricated example would indicate the Soviet campaign has been
more successful. However, accurate results would require significant research and more
complicated calculations, to properly account for ail weighting factors. A more

scientific analysis would still result in a degree of uncertainty.

C. STABILITY - ECONOMIC SHIFTS

One of the national goals of SDI 1s to provide a growing and stabie U.S.
economy. As cxplained in Chapter 2, the opposite side of this goal 1s to turther
pressure the alrecady strained Soviet economy to the point where the Soviets would be
forced to make significant cuts in their defense budget. In the U.S., trends such as the
stock market, leading cconomic indicators, and consumer price indices can be
evaluated, and the state of the economy determined. However, in their closed society,
the Soviets do not openly publicize such economic statistics, and what 1s publicized is

often fabricated. One source of such information is the CiA Economuc Analvsie, A

mcre reliable, commonly availabile, indicator is the Gross National Product iGN of
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i
eaca countrv. A comparnson can be made to determune whether or not the relative N
growth of the GNP can support and maintain the relative growsh of the detense budget E:j

}' resulting from SDI. If the U.S. grewth can support SDI technological demands, hut X
‘ the Seoviet growth cannot, then $DI has obeen effective as an economic stapility “
| threatening ool :::
More speailically, in terms of measuring the surrogate measure of the eccnomic e
satfts of the two countries. the average percent increase of ecach GNP over the past fve ! ,:

vears should be determinec. Then, the percent of GNP spent on SDI technoicgy by "~

the U.S. and counter SDI technology by the Soviets could be calculated and averaged 7
over the five vears since President Reagan announced the SDI research program. Since

it might e difficuit to determune exactly what Soviet programs have SDI applications. -

another more general average of the percentage of GNP spent on defense could re -

calculated for the five vears before and after SDI, enabling an estimate of percent '.:;

sper.ding on SDI counter SDI technology to be made. S
The values obtained for each couniry weuld be: ;_ ‘;

1Y Avcrage percent growth of GNP for last five vears _'

2)  Average percent of GNP spent on defense before SDI

3)  Average percent of GNP spent on defensc after SDI

3)  Average percent of GNP spent on SDI counter SDI programs. h

For the sake of an example, [et's assume the following values, shown in Tabic 4. K.
Again, as in the previous section, these values are by no means accurate or

representative. Thev simply present a means of clarifying the current discussion. =

‘ | 2

‘ TABLE 4 | S
} ASSUMED VALUES ]

i Country % GNP Growth %GCNP on defense % GNP on SDI . B

" u.s. 3y 6% 1% ' "

S.U. 0. 7% 12% 4% N

- N

In this fabricated example it appears that U.S. economic growth can support the cost :::_

of SDI technoliogv. but the Soviet economy v not growing at a rate that would support '.:
“I

s

"
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the long term maintanence of the cost. This example, then, indicates the U.S.

economy is in a more stable position.

D. LEVERAGE - ARMS CONTROL NEGOTIATIONS

Possibly the greatest indicators of the effectiveness of SDI as a poiicv making
tool. us well as of the intensitv of Soviet paranoia abtout SDI, came cut of the last
arms ccontrol tiks, held in leceland. It s extremely sigaificant that every arms control
proposal put forth by the Scviets was contingent upon restrictions and limutations on
the U.S. SDI program, even in the research phase. This shows that. carefullv used,
SDI can present itself as an effective negotiating chip. At this early stage. concessions
qught not affect the syvstem’s long run operational capabilities. Schedule delavs, us
cliered oy President Reagan. can work to U.S. advantage. [f the program 1< alrcady
reiind schedule. why not offer to delav deplovment in return for Scviet coffensive
amitations?

The Soviets are, however, extremely clever negotiators, and if a proposal seems
too good to be true, it probably is. In reality, the effectiveness of SDI as a bargaining
rcol must be carefuliy evaluated. The number of warheads missiles to be reduced in
the Soviet arsenal 1s not as significant as the tvpe, age, location and capabilitv of those
weapons. Therelore, the effort to quantify the leverage measure from the Soviet side
should not dzal witn specific numbers of weapons disarmed. but with more
effectiveness oriented measures like the decline of force effectiveness. An example of
this could be a measure of the total megatonnage of the Soviet versus U.S. ICBM
forces aiter negetiations and concessions relating to SDI have been made. Likewisce,
measurement of U.S. SDI limitations should not deal with the number of plattorms
weapons conceded, but rather with the decrease of the efliciency of the SDI svstem
itself.

I is obvious that of the three derivative measures presented this is the mest
difficuit to quantify, because of the difficulties in vernificaton of arms control.
complicated bv the closed nature of the Soviet societv. FHowever, based on the
numbers and specifications generated by future arms control discussions, it could bhe

nessibie, albeit difficult, to quantify the leverage MOPE in the near future.

E£.  SUMMARY
This chapter Gias presented <everal possiodities for the quantification of three

surrogate measures developed from the derived MOPEs of perception, stabiiity, 1nd
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leverage, which resuited from the application of the MCES in the previcus chapter.
While sonie surrogate measures were more casiy quantfied than others, and only the
perception MOPE 1s clearly quantifiable at this time, the leverage and stability MOPLs
havs the notential to be quantified in the near future. Corntinued reascarch in this area
<hoald provide a useful product to the decision makers prior to their 1990 development

decision.
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VI. CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS

This thesis has shown that the Soviet responses, to date, to the SDI research and

cevelopment program are significant enough to indicate some level of poiiticul
flectiveness of SDI. The MCES was chosen as the methodology to evaluate tius ievel
of erfectiveness, and has proven to be a robust tool leading to the development of
measures of effectiveness. At the 1986 SDI MCES'MOE workshop. the

verall political SDI working group applied the MCES to the policy 1ssues of SDI.
with respect to the national goals, and derived a set of MOPEs. This thesis has
! incorporated Soviet ideological and conceptual differences into the working group
J application, modifving the workshop results accordingly. Finally, this thesis has shown
that not only can MOPEs be derived for SDI at this point, but that thev can aiso
potentially be quantified.

Of the five MOPEs derived at the workshop, Perception, Stability, and Leverage
demonstrated the greatest potential for quantification at this time. A surrogate
measure of effectiveness for each MOPE was defined in order to produce a measurable
quantity. The success of the propaganda campaigns measure was developed to assist
in the quantification of the perception MOPE. The success of arms contrcl
negotiations measure was used to begin quantifving the leverage MOPE. The
comparision of the current economic status of the U.S.;Soviet Union was used to assist
in the quantification of the stability MOPE. The determination of actual values for the
measures exceeded the scope of this thesis. However, specialists in this field. with a

considerable amount of effort, could produce actual values.

B. RECOMMENDATIONS

Future work with the MCES on this issue should to concentrate on the
aprlication of Modules 6 and 7, data generation and aggregation of measures,
respectivelv.  SDIO faces the difficult task, in 1990, of convincing Congress that
funding development of the SDI research program should continue and expand.
Attempting to secure funding from Congress for any purpose is hard: securing funding
for a controversial pregram like SDI will be even more difficuit. Therefore. it the

MCES can be exploited to its fullest potential, and Modules 6 and 7 used to produce
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actual values relating to the effectiveness of SDI, the SDIO staff can present some

corcrete evidence to Congress, furthering their case for the continuation o SDI

. ~

--..--{q-.-~-v*-... . TN Wt
Coflaff o Nl PP AL S A, L S B A



DT OV LN Y M W e e T T e,

APPENDIX
MCES FIGURES

VYA FEL ] %Y

This appendix contains the most current MCES figures available at the time of

this research. However, the MCES is an evolving methodology. As such, the ‘gures
are subject to constant modification.
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Figure A.2 Module I: Problem Formulation.
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Figure A.3  Module 2: System Bounding.
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D = DIMENSION E = EFFECTIVENESS
P = PERFORMANCE F = FORCE OUTCOME

Figure A.4 The Onion Skin.
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Figure A.S  Generic C2 Process.
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Figure A.6  Module 3: Process Dcfinition.
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Figure A.7 Module 4: Integration of Statics Dynamuics.
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Figure A.8 Module §: Specification of Measures.
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