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INTRODUCTION
Robert A. Heinlein

"High Frontier" is the best news I have heard
since VJ Day.

For endless unhappy years the United States has
had no defense policy- We had something called a
defense policy. . .but in the words of Abraham
Lincoln, "Caliinga tail a legdoes not malce it a leg. "

Under our prcsent policies what do we have?
H-bombs, airbornc, water-borne, and in silos,
capable of destroying anything, annr'herc on this
planet. Elitc troops second to none in our Marine
Corps, in our Army's B2nd Airbornc, and in our
Navy SEALs. Other amed forccs stationed around
thc world and on every ocean. Eycs in the sky that
can spot any missile launched in our direction.

And nonc ol these can even slow down an ICBM
launched at Washington.

(Or at your hometown.)
So we havc rodelbnse. Instead wc have somerhins

mislabclcd a "delbnsc policy," ca)led "Muru-

ally Assurcd Dcstruction," referrcd to a-s "MAD."

Never has Washington produced an acmnym
that litted so perfcctly. Picture two mcn at point-
blark range each with a .45 aiDed at thcotherman's
bare chest. That is MAD. Crazy. Insarre. And
.'tupid.

High Frontier places a bulletprool vest on our
bare chnsr. Hitsh frunrier is as non-aggr-essive a. a
bulletproof vest . There is no way to kill anyone with
High Fronticr-all that High Fron(icr can do is ro
keep others from killing us.

That is one ofthe two best aspccts of High Fron-
tier. It is so utterly peacefui that the most devout
parif ist tan suppon ir wilh a r lear cons, ienre-
indeed must suppoft it once he understands it. . .
as it tends to stop wars if war does happen. All who
supponed GROUND ZERO should support High
Frontier.

The other best aspect of High Frontier is that its
systems are nonnuclear. I am not one who gets upset
at hearing the word "nuclear" . . . but no one in his

ight mind wants nuclear explosions going on over
his head or any"where on this planet. It is happy in-
deed that the best defense we calIlr devise does not ca.ll
for nucJear explosions, To save ourselves we do flrl
need to blow up Moscow, we do zot necd to add to
the radioactive fallout on our lovely planet.

The designen of High Frontier calculate that this
new strategy will decrease our military costs. I am
not in a position to judge this. . . but, frankly, I
don't give a damn. A man with a burst appendix
can't allicrd to dicker over the cost of surgery.

But will High Fronticr in fact protect fie Repub-
lic? As an old Research and Developmenr "ngineer
with the pessimism appropriate to thc trade, I am
certain that most of the hardware described in the
High Frontier plan will undergo many changes be,
lore it is installed; that is the way R & D always
works. But I am equally certain that the problems
cal be solved.

The first stages of High Frontier, point delense of
our missile silos, we could staft building later this
afternoon; it involves nothing but well-known tech-
niques and oll-the-shelf hardware. That first stage
alonc could save us, as it denies to an enemy a free
chance to destroy us by a preemptive first strike. It
forces him to thinl twice, three times and dccide not
to try it.

But the keypoint is not whether this hardware will
do the trick; the key lies in a change of attitude. A
firm resolve to dzJmd the United States. . . rather
than resigning ourselves to the destruction ofour b€-
loved country. Ifwe will so resolve, then the develop-
ment of hardware is something we certainly know
how to do.

But we won't get there by throwing up our hands
and baring our necks to the executioner. God helps
those who help themselves; he does not help those
who won't try.

So let's try!
Robert A. Heinlein
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FOREWORD

Lt. Gcn. Daniel O. Graham USA (Ret.)
Dircctor

High l iontn I  is a p| ivatcl ,v lundccl c l lor l ,  con-
(hrrtc( l  Lrn( l(  r  rhc r(gis {) l  t  hc Hcri tagt l ' i runt la-

t ion. l ts pLr lposl  is to suk answcrs i rr  U S

tcthnolog,v, cspccial ly sPatc tcchnology. to thc

st l rr tcgi t  l ; r 'o l>lcr:rs thal  Pl i tg((  lhc Unircr l  St;r t r :s

anrl  tht  l r rrr '  \ \ r r l l<1.
. lhc 

0r ' ig iDs ol  thI  c l l i r f t  l i (  l ) rrck i r t  t l )c (Lrys

u l u r r  I  s , a s  r r  r r r i l i r a l y  r L r l v i s o l  t o  t l x r r - t i L r x l i t L r l c

Ronakl l { ta{an. l l i r l lv in thc carrrpaigrr I  rvas

anroDg rhosc i r)s isr ing thal  th|  only viabk ap-

p|oach l i r r  a rrNr rxlrrr in ist tat ion (()  colx \ \ ' r lh

g|r ,wing Dri l i t r r ' ,v i r rrbrrhnccs was ro inrPl( ' | r rcnt rr

basi t  changl in LLS. el i r rx l  s l f l l ( rgy ln( l  rrrakr i l
" t t r  hnologi lal  cn( l-rur on thc Sovicls."

, , \s lnI  rrs I  t  rrrr l t l  <l t  tcfrr) i r l (  .  l l l  ; r ( lv is( ' fs l { )  NI f

I {crrgarr iLgl .ccr l  wit l r  this corclLrsiotr  al  l ( rrst  in

l r l i r c i p l c  : r r  r h c  t i r r r c .  l l o w t l t r ' .  r t s  t i r l t  p i L s s c ( 1 .

this r  olr  l i r l |<l i r rrr t  ntrLl  : r1rp|oach lo  l l i ( )rral

sctrui ty- issrcs l tct t lu l  i r rro lhr roir l r rr  ol  lhc(nyi

the tcarrr  ol  ath' isols r)n s(t  Lrf i ly rnat l (  rs lx gan rr)

r(rrccntr:r lc instcat l  rrr t  lhc artr()unts ( ,1 rrxrnc) '

ncr, t lu l  ro l lv i tal izc rr i l i r ) ! i ,  onqoing l l  n lagon I) fo '
gl turs iu)( l  on rhc r l rr i<k I ixcs" ncct ssary i l  t l r t

Unitcr l  Statcs wclc to Iur l<l  i ts own withirr  thc con-

l fx l  ol  r / / rrdr l  str t rcgy iurr l  thxt l inc. l l t t  ( lart t r

clelt'nsc trudgt was (onc ovcr linc itcrr by linc

ir t  nr with i r  v i t :w tr  l t  pair ing past danragc to U.S.

rapal: t i l i t ies with incrcastr l  fcsour(rs.  Ncw Pm-
grar l  cxpcnrl i tu lcr * ' t  lc l t ronrnrenclcr l  to plrre as

quickN as possiblc thc stratcgic gaps btrwcen

U.S. and Sl) \ ' ict  capabi l i t ics which art  knrrwtt  col-

l , r  r r r , l v  . r s  r h ,  s r r r , l , ' s  ' , t  v r r l n r  r , l ' r l i t t  
'

S(rnx: ol  tho teaDr (()n( inucd to l rr l i r :vt :  that a

. n , ' r ,  c r , : , l l v  , ' n , l  r , '  I ' r r r ' . ' l \  " ' u r r , l  a l r ,  r ' r r ; ' r i r r  t , ,

th is incrcrncnlal  approach crruld be lbund. bur

nonc ol  us were qurte sur(:  r t  thc trnlr  what rhe

altcrnat ive might [ : r .

In early 1981, Congressrnan Newt Cingrich of

Gcorgia and I discussed the lirture ofthe new Ad-
Dinistration in thc national security field. Mr.
Gingrich shared my apprchcnsion that large
Department of Delcnsc budgct incrcases alonc
would not solve military problcms, ancl migh( not
bc suslaincd even by the new pro-dclcnso Con-
gress for more than two years. Wc discusscd thc
poss ib i l i t i t s  o l  sc t r i r rq  k , r rh  a  n ,w  s t ra r ( { i r  i r p -
proach an(l a l(\ 'hD{)l{)gi(:al cn(l-run on thc Sovi( ts
(o meet Prcsidcn( Rcagan's commitmcn( to a
"margin ol salcly." We clecidcd ({) go to work;n
carncst to lbrmulatc such an approach.

Thc lundamcntal stmrcgy changc rcquircd was
thc rcplaccmcnt ol lhc Mulual Assurcd l)cs(ruc-
tnrn (MAD) &)ctrinc which hacl shapcd-rathcr,
anrful-our stratcllic lbrcc posturc and hacl
undcrgirdcd thc U.S. approach k) arms conlrol.
Thc MAD doctrinc postulales that stmtcgic './/rrn
rr), systcms arr dcsrabil izint rnd l)nrv,xdl ivc. a
thcory that has led to a l"rcc World scriously
vulncrabie to nuclear atlack and blackmail.

A lhouqh  m i l i t a ry .p , , k r sm.n  ha , l l r om I im(  l o
t ime denicd that MAD was U.S. policy, thc
political machincry adhered to it in essencc. Cer-
tainly SALT ncgotiations had been mnducted as
if MAD were ollicial U.S. strategy. SALT I at-
r lmpted to disal low srarlqrr dcfense by negating
any significant antiballistic missilc clforts. On the
other hand, SALT I accommodatcd ur massive of-
lbnsive nuclear buildup then undcr way in the
USSR and permitted a prolifcration of city
busting MIRVs on our side.

U.S. negotiators later accepted a SALT II
Treaty which was badly flawed in detail and
which in general merely increased overall the
limits on offensive nuclear power to accomrnodate
quite obvious Soviet programs. Before the Senate
rebelled and permitted SALT lI to dic, the stan
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clarcl rebuttal of Carter Administration spokes-

mcn to critics of the 
'l-reaty was the MAD-based

insistence that we would still be able lo kill

mi l l ions ol  Sovict  c iv i l ians in a rclal iatory s(r ikc

with weapons we already have ancl could add

mr;rc if we wishcd to do so under SAL-I- II

A scarch fbr tcchnology which wrruld provide

thL: basis l i r r  i rn cn( l-Nn on thc Sovicts lct l  incr-

, , r a b l y  r o  \ p a , e .  l h c  U . S .  r ' d v a n r a g ,  i n  1 , : r ,  c  i '

dcmonslratcd in ils most clramatic lbrm by the

Spa(c Shut l le.  Morc funclamental ly,  thc abi l i (y ot

thc Unitcd States to miniatur izc (omPoncnts

gives us grcat arlvantagcs in spau: whcrc
(ransport cosls-pcr-pouncl arc r:ritical 

'l-txlay, a

pound ol  U.S. space machincry can do much

m()rc than a pound ol Sovict spacc machincry

It  also happcns that thc tcchnolol l ics im-

m,. l i , r r '  ly av.r iL 'Ll  l i , f  nrr l i r i r ry sv.t t  rn '  in

sp?(1r-bcyond intcl l igcncc, communical ion, and

navigzrtion-akl satcllites-arc primarily applicablr.

to bal l ist i r  missi lc dcl tnsc systcms. 
' fh is lact

r:risc(l a strong cxpcctation that spacc hcld thc klly

1o a lcchnolo!{kal  end-run which would ol l ict  cur-

rcnl Sovic( rtratcgic nuclcar advantagcs and at thc

samc time provide an cscape liom thc balancc ol

tcrror dxlr inc of MAD.

Early in 1981, I  wrote an art ic le t idecl  "Toward

a New U.S. Stratcgy: Bold Strokes Rathcr than

lncrcmcnts," which was publ ishcd in thc Spring

issuc of ,\tratrcr /?erit,. This a icle laid oul the

basic conccpt ol a spacebornc dcfense which

would nul l i fy the MAD cloctr ine.

Although I was convinced that spacebornc

clelenses, perhaps using bcam weaPon technology

(lascrs, etc.), arc feasible, I was unablc to concep-

tualizc a system which could stand uP to cloubters

Howevcr, in consultation with conceptual and

rerhnr,  r l  cxperrs working on olher mi l i rary spacc

applica(ions, we came up with a concept for a

spaceborne ballistic missile delensc system

In order to avoid long lead times and inter

minable arguments among scientists, we sought

to use already developed technology as much as

possible. And in order to :rvoid a iiuitlcss scarch

tbr per{ect ion, i t  was poslulated that a system

which could put at r isk as l i l t lc as 20 Perccnt ol  an

al l -out missi le attack on thc United States would

sul l ice, s ince evcn that modcst lcvel  ol  at l r i l ion of

a Sovicr missile att^(k in th. !arl], nu!|i of traidoty

would lr su{iicient k) destroy any ct;nliclcncc

Mosurw might havc in a cl isarrning l i rst  str ikc
' l 'he solut ion wc lbuncl was a sPacclx)rnc

nrissi lc r le lcnsc concepl which can Pul at  r isk a

rrrur l r  high, r  ln r ,1 nt,r ! : ,  , ' t  : r  S, ' r  i ,  r  str : r t l t i r

missi lc salvo t i rccl  not only al  thc U.S. I)ul  at  our

al l ics.  
' l 'hc systcm (nccPl,  using ol l : thc shcl l

, , ' n r l F n . n r s .  i r p p ' i r r .  r ,  t r r i r r k i ' l ' l y  i r r ,  x 1 r  n . i v ,

antl can probably lx clqrlt;ycd in a rr:lativdy short

1 i m c .
' lhrrs 

l i r l  thc gkr lrrr l  l r r t l l ist i r  nr issi l t  t lc lctrsc

syslcrn corrrcl) l  postulrr tc<l  has hckl  t r1;  wt l l  t r rul t  t '

s( \ ' ( r( .  scrul iny l i r l  Icasi l r i l i ty,  costs,  r i r l r ing. i r rx l

rrr lnclalr i l i ty.  I t  ut t  ot  nny Nt h lh( h\ l  l tht t ia l  al '

tin aaaihlth /, &.!. Al ir r I r I I I I I I I I | | I r ! rl lr:rs
( l (  nx)nsl f i r tc( l  thc l rasi t  l iasi l r i l i ty ol  sPacclxrrnt

<l t l i ,nscs which crn l i rn( latrx ntr t l lv c lr : rrrgc thl

nir turc ol  t lx st lat t 'g i |  balancc i rway l ior:r  N{rr t t rrr l

Assurc( l  l )cslrur( iorr  to$'rrx l  Assrrn t l  Str |v ir  rr l

In the scarch lbr military oPlions in sparc wc

werc lbrtunate {o rcly on Brigaclier Cencr;rl

Robcrt  Richardson (USAF Rct ircd);  thc Honor-

able.John Morse, Ibrmcr Deputy Assis(anl Sccrc
r a r y  o l  D o f c n s e :  a n r l  A r n o l , l  K r a m i r h .  o u r  "  i " n

tilic advisor. Further, wc are indebted to a group

ol Boeing Company enginccrs who scruLrbcd our

resulrs and pror i t lcd invr lur l 'k at lv i te.
Our horizons were expanded by Dr.  Pctcr

( l laser of Arthur D. Li t t le Company, who con-
vinced us that space helcl the key nol only to na-
tional security but also to economic growth ancl

energy suppjy. As a result 01 his input to our cl:

forts, the High Frontier concept was broadenecl to

constitute a true national strategy rather than a
pllrely nilitary strategy. We came to realize that
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mili tary ancl nonmil i tary cfforts ro tap U.S. op-
portunitics in spacc would best proceed together
in harncss. Indeccl, thc attcmpl to separate these
( l , r r rn rs  rn  un \pn rm"n r .  and  i n  puh l i ,  g ruups
supporling spacc cfforts, was a plime reason lor
lack of a vigorous, purposclul U.S. space ellbrt.
The l{cagan Administration has taken lauclable
stcps toward corrcc(inf{ this conceptual l law.

ln  th (  Fa l l  o l  11 ) l l l ,  I I i gh  F r r ;n l i c l  i r cc r r rnc  i r
p|oicct <,1 ' l  l tr  Hcfiragr l"{)un(l ir t ion rvhclc i t  lrrrs
pro{it tr l  l iorrr thr slf()rrg suplx)r1 ol Mr. l ihrin
|u r l r ro .  . J r ' . ,  l \ ' r ' s i r l cn t .

A grcirt lxx)st l( ,  thr High l ' i rrrrt icr corrccl;t  rv:rs

l)r ' .  . lcl l i t  v l irrr '1r,w

.John  l n , s r r r r
I ' h i l i p  ( l .  (  l l ; r r k r .

l ( , h r )  J .  ( i o , r k r (  v
I)r. Milt :s Costick
Prol..Jarrcs l)ouuhcrty
I)r..Jaccluclyn K. Davis
Col. Sarn l) ickcns, USAIi (Rd.)
Wi l l i am. f  .  C i l l
Dr' .  Pctr:r Clascr'
Lawrcncc Hali;tad
Dr. Mosc Halvcy
Frank Hochr
Orlando.fohnson
Crcsson Kealny
Brig. Ccn. Albion Knil jhl,  USA (l{cr.)
Alnolcl Kramish
Clcvclancl Lanc
Shcrri  Maycrholcr '
Vicki McCowan
Mariannc Melc
Maj. Ccn. Stewart Mcycr',  USA (Ret.)
Ecl Milauckas
Hon. .f  ohn Morsc
Dr. Ralph Nanscn
Dr. Robcrt Pf:Jtzgrafl, Jr.
Dr. Jcrry Pournclle

.John Rathcr

provici tx l  bv Mr' .  Frank Balnctt ,  who provir lccl
th( oppoftuni(v to prcscnt i t  to an aucl icnct ol '
t l ist in$r ishcd ci t izcns asscnblsi  in Washington
bv his Nat ional Stratcg_v lnlbrrnat ion Ccntcr. ' I 'hc
Ikrr l rrablc Karl  l { .  Bcnrlctscn was irr  thc arrr l i -
cncc an(l  spokf to nrc alxrut his cnthusiasrrr  l t r l  thc
c()rrrcpls.  Hc conlr ibulc( l  sul)staDtial ly to (h(

ongoirrg nomcntunr ol  lhc pr() jcr l  art l  to rk l in i
t l (Jrr  : rDrl  c(Dscnsus.

1'his lcpott  has l ;ecn corrrpi l t r l  bv thc per.sons
l istct l  bclow. l iaclr  tontr i l rurr<l  to thc cl l i r l r  nor
only in his alcir  ol  r ,x lxrt isc,  l r rr t  i r lso ro rhc
r l tvclopnrcrt  <, l  thc Lasit  High Ir f (rr t icr .c(,nccpr:

' l  
lx Hcl i t rrqc l , i r t rrx lat ion LirLisorr

S l r a l c  l ) r x  t l i r l  s
I { r r l x ,  a r r r l  l \ '  l ' r ' o r n o r i o r r
I \ r l n i t  l { L  l a t i < , r r s
-fu:hnokrgy' l ' ransl i r

Intcmal ional l lcact ions
Cruisc Missi lcs
Alli:dcd l'rcatics
Publ ic Inl i r lmat irrn
Nonmil i tary Space Systcrns
Industry
lnternat ional Rcact i()ns
Mil i tary Costs
Macrocconornics
Civi l  Dcl i .nsc
Publ ic Rc;rct ion
Delense ' lcchnobgy

Corrmunicat ions
Administrat ive Chief
Administrat ive Asst. ,  Edit ing
Legd Aflairs and Editing
Bal i ist ic Missi le Defensc
Implcmcntat ion
Collateral Systerns
Spacc Systems, General
Alliance Reactions
Organizational Support
Advanccd Systems
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Fred W. Redding, Jr.
Brig. Gen. Robert Richardson, III,

USAF (Ret.)
Dr. Pcter Vajk

James Wilson

It is most gratifying that these People served
and sr; l l  serve High Frontier lor no compensation
or less compensation than they deserve or could
receive elsewhere. This expression of concern for

U.S. national interests and of support for the

basic concept is heartening.

Military Space Systems

Implementation
Space Economics
Advanced Technology Systems

We are further indebted to the generosity ofin-
dividua.ls and institutions whose major contribu-
tions made the High Frontier Study possible.

This report is the result of High Frcntier thus
far. There is much more ro do before lhe promise
becomes rcality.

Daniel O. Graham
Washington, D.C.
February 28, 1982
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THE HIGH FRONTIER STUDY: A SUMMARY

The United States is taced with an historic, but
f leeting. opportuniry ro rake its desriny inro irs
own hands. The ominous mil i tarl  and economir
trends which today beset the peoples ol the Frce
World can be reversed, and confidence in the
future of liee political and economic systems can
be restored.

To accomplish this, we need only take mari-
mum advantage of one priceless legacy handed
down to us by those free institutions-supcriority
in space technology. \rye can escape the brooding
menace of "ba.lance of tenor" doctdncs by
deploying dellnsive systems in space. We can
conlbund the prophets of doom by opening the
vast and rich High Frontier of space lbr
industrialization.

Ifwc an ro seize rhis hisroric opportuniry. we
must first muster the polirical will to discard
without qualm the lhiled doctrines of the past, to
attack without quarter the bureaucratic im-
pediments to action, and to meet without llinch-
ing the wavc ol indignation from outraged
ideologues at home and abroad. The technology
is available, the costs are reasonable, and the
alternatives are not promising solutions to our
security problems.

THE OBJECTIVE
The objective ol the High Frontier Srudy is to

formulate a national strategy option which would
make mzximum use of U.S. space technology to
accomplish the following goals:

. Nullify the prcsent and growing threar ro the
U.S. and its allies which is posed by Soviet
military power.

. Replace the dangerous doctrine of Mutual
Assured Destruction (MAD) with a strategy
of Assured Surviva.l.

r Provide both security and incentive for
realizing the enormous industrial anc com-
mercial potential of space.

GUIDELINES
This objective must be met with recommenda-

tions that are:
o Mil i tari ly sountl,
r - l 'cchnological ly 

l i :asiblc,
I l" iscally rcsponsiblt: ,  ancl
. l ' r) l i t ical ly practical.

THE THREAT IMPERATIVE
The High Frontier ellbrt has lbcused primarily

on countering the Soviet military threat which is
ominous and growing. This threat is the result ol
determined efforts by thc Sovict Union to
establish global military dominance-efforts that
have been abetted by poorly conceived U.S.
security policies such as MAD. The Soviet
military buildup couplcd with U.S. military
neglect has created these alarming conditions:

o There is a serious and growing Soviet advan-
tage in strategic nuclear powcr which cannot
be countered by the undelended Unired
States except by a threat of retaliation that
involves national suicide.

. The preponderance of Soviet coirventional
power vis-a-vis the U.S. and its allies is also
severe and growing. It can no longer be
counterbalanced, as it has been in the past,
by a credible threar ro bring higher
terhnoloqy U.S. weaponry to bear.

. The Soviet Union is increasingly successful
in the use ofpropaganda and the application
of dircct or indirect military power to disrupt
our alliances and to force the conversion of
underdeveloped nations to MaIxism. This
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Sovici  srrcccss now thfcalcns thc coDtinuing

avai labi l i ty ol  raw matcr ials whnh are

cr i t ical  to thc indusnial izcd West
.  l 'hc Wcst is dangcrously dcpcnclent on

diminishing cruch oi l  suppl ies located in

arcas lhrcatcncd by Sovict  rnr l l tary or

manipulat;ve pol i t i ta l  lnwcr '
.  ' lhc 

U.S. al l ianct:  systcln is in scr ious dis-

afray. l t  sul l i : rs a losl  sdrsc ol  PurPosc and a

l)rrccpl ion (r l  a ck:cl inc i rr  U.S. pon' t : r 'and

krar lcrship Thc Sovir : t  pfoPagancl:r  () l l i )nsi \ ' ( '

aqainsr U.S. t lu<lcar wcirpons d(rsigncd to

lx rst l  (kr l i l l r ) l )cans l()  l )c(r(r lnc nurtral  is in-

crcasint ly t l l i : t  t ivc.
' l  l r t  Sovicls alc cngagc(l  in a cost ly aIxl  al l  lo()

surr.ssl l l  c l l i , r l  1()  raP (hci f  crrrrcnl  s lr l lcq( a( l '

vartagcs- in thcir  lcrms "rL l l rv(tabl(  cou(i la l( t r

ol  l i r rr ts"-with Srrvict  <krrrr inat ion ol  rrcal  I iarth

spact.  
' lhc Sovi( :1s havc lh( (nr ly kslc( l  sPaco

lvcal)orr ( ,n cirht ,r  s idc, ru) arr l isaldl i tc syslom'
' l  hcy hrvl  or l ) i lc( l  l rucl(af rc^cl(rrs 

' l 'hcy havc a

mrurnr( l  spacc sta( i() t r  iD (nl) i1 i tn( l  arc cxl)an(|n! l

i r .  Alrnost al l  Sovict  spatt :  act iv i ly has a ( l is l incl

rni l i tar '1,  l larrrr  .  
' l 'hL: csscnt c ol  rhc Sovict  I )r i l i lary

sl)a(c lhr( iat  was inr ludc<l in thc l1) l l1 l )cpaf lnn'nl

rn l)clcnsr: lrubln:ation Su'it t'\liliru't /'�/x{r/'r' (Pagcs

7$l i0) l
' I  Ix Srxicrs Irarr  , r  v igolr l rs i rrr( l  . (nrsl i rnr l l

cxPanrl i r t  rrr i l i ta|v sPir<r '  Progf lr  

 

I r t  lhf

l )rs l  (rJr ycir l .s t l r (1 havc lxtn laLrrxlr ine

s p r ( 1 ( f a l i  t r l  r x t r ' 7 5 t  1 x I  v c a r ' .  i r l  r h .  r i r l (  o l

l i rLrr-r(r l i \ 'c l i r rcs t l r i r (  {) l  t l r t  Unitc( l  Slr lcs
' l  

hc rrrrr t ral  1;avlrat l  u ' r ' ight placo(l  in lo {nl) i (

L r  r l , ,  s ' r  r '  r :  , \  i  f , , r  r r r , , r ' ,  i r " 1 ' r '  " i t '  -

( j ( i0.000 poun(ls- l (  rr  t i r )cs thal  ( t  thr

U n i t t r l s t a t t s .  S o n r c .  b L r r  l ; r ' n o  I r r c a n s  a l l ,  o l

this ( l i l l i ' l  ( ' r l t ia l  can Le ;rccountcr l  l i r r  bv Lrng

l i l i  U.S. satt : l l i tcs using niniarur izcd high

k( lrnol(x{,v rol l rPonrrr ts Such arr actrvr lv

r ' ; r t t '  is cxpcnsivc to undcrwri tr ,  vet (hr

Sovitts ar-c willine to cxpcncl rcsollr.{rs (tl

space h:rrrlu'arc at an approxirrzrtc cight pcr

ccnt pcr vcaf growth ral t  in constant rkr l la ls.

\ \ccst i Inir t (  (h 'r l  70 pcr(crr l  olSoviclsparc

syslems servr a Purcly rni l i tary rolc,  anothcr

15 pcrcenl scrv! 'dual rni l i ta ly/civ i l  roles, ancl

thc remaining 15 perccnl are purcly tr iv i l

The Soviet mi l i tary satel l i lcs perlbr ln a wiciu

' r r i ,  r )  " t  r c ,  u r r r r r i . . a n , ' (  J ' r J  '  o l l , 1  r i , t ' r  n r i ' -

s ions. Mi l i tary l {&l)  expcrirnr:nts arc pcr-

lb|mccl onboard Sovi(:l manned sPacc

slar i( t rs,  ancl  thc Sovicts (r)nl inuc k) dcvcl()P

and tcs( an ASA'I  ant isatcl l i te co-or l ; l i la l

' l  
hc S(^ ic(s lPIX t t f  1o ln inkrrs(( ' ( t  i r r  arxl

grssibly dcvdoping an inrplrxLxl  ASA'I  A

rt ly Ialgc spat: t ' lxx)slcr s ir i ) i l l r  in Pcr lor
r)ran(c l (r  tho Apol lo proglarn's Satrrrn V is

Lrrr t l t : r 'dt :vcloprncrrt  ant l  wi l l  havc thc cap-

al ; i l i ry ro launch vcry hcavv payloat ls inlo or-

l r i t ,  inclLrr i ing cvt n lalgt :r '  ant l  rrrort  crqralr lc

lascI ncapons. lhis l rrxrster is cst i r ] ]alcr l  t rr

havc six-to-scvr:n l i r ))cs l lx latrr(h wrr i .ahl

|a1;abi l i ty rr l  thc Sl)acc Shul l lu.

Srx' icr  sparc lcscarclr  anr l  ( l (vcl() l ) l lx l r( ,

rcsr,  product i( t r ,  ant l  Iatrnch lat : i l i t ics arc

Lrnt l t lgoing a cont inuing bui l t lup 
' l  hc t t t :w

lxrosrc|  wi l l  l r  capablc ol  1:)Lrt t i r r t  verv l : r |gc

Pcrrnancnt ly nl?rnnc(l  sPacc slal l r l r )s l rr l . r  ( t '

l : i t .  
' lhc Sovict  go;r l  ol  having (r(r  l in(xrsly

rnannccl spact:  s lat iorrs rnay suPPort ln)th

dclcnsivc and ol icnsivc wcapons in spate

* ' i th man in the space slat ion l i r f  taf l ic l  sclcc-

1i()n, rcpairs ancl t ld justmcnls ancl p(Jsi l ivr

command and t :ontrol .  Thc Sovict 's prc-

' l , , r n r n . r n r l y  r n i l i r a r v  s p . ' ,  p r o c r ' r m  i i

'  r p , '  r '  t J  r , ' ,  o n r i r r u .  r o  1 ' r ' . "  l u , ,  . t '  r , l y  q a i n '

in Ic l iabi l i ty,  sophisl ical ion and oPcratronal

capabi l i ty.
The Soviets consider space a periett cnvrron-

mcnt in which to cxclcise thcir  long s(anding cloc-

r r r n a l  r n d  " p ,  r a r i o n  r l  p r e l e r " n ,  '  t  i n

rvarf ight ing-unconvent ional 
"Jirst  moves,"

prccmptivc attacks or "decapitat ion attacks"
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against vital targets such as strategic communrca-
tions, "combined-arms" moves (as arc possible
with shiptracking satellites), and other clcments of
their well stocked repertoire. The Soviets inte-
grate mrl irary.pace "perations inlo lheir srraregi,
thinking. They see space in straightlbrward
terms, as an operational or comba(ant theater,
whereas we .ee it-givcn our own strategii
culture-as a "sanctuary" wherc "support

forces" Ibr tcrrcstrial military lbrces can operatc
permissively.

Il Moscow achicvcs its aims, we will bc lhccd
with a ncw cra ol Par.$rillft in which Sovicl
spacc powcr dictatcs Free World behavior. Wc
believe that thc High l.ronticr ol space providcs us
with thc opportunity, perhaps our only opportun-
ity, to lrustrate Soviet power ambitions and at thc
same timc opcn up a new era ol-hopc and pros-
pcrity lbr the U.S. and thc F-rcc World.

THE HISTORICAL IMPERATIVE
The immcdiatc thrcat impels us to cxploit our

spacc tcchnology, but there is also an unavoidablc
historicai impcrativc to movc vigorously into that
arcna. 

-fhr.ughout 
man s hisrory. rhosi narion\

which moved most effectivcly from onc arcna of
human activity to the ncxt havc reaped cnormous
strategic advantage!. For instance, when man's
activities movcd lrom thc land to the coastal seas,
the Vikings cstablished an extraordinary
dominance by excelling at sailing those seas.

Alter the epic voyages of Columbus and
Magellan, Spain and Portugal dominated the
world through military and commercial contrcl of
the new arena of human activity-the high seas.
Later England with her powerful fleet of mer'
chantmen and men-of-war established a century
ol Pax Britannica. When the coastal seas of
space-the air-became a new sphere of human
a, r iviry. rhe Unired Srate. gained great srraregic
advantages by acquiring the most effective

mi)itary and civilian capability in aviation. To-
day, after epic manned and unmanned explora-
tion of space, we sha.ll see which nation puts the
equivalent of the British merchantmen and men-
of-war into space. We darc not let it be our
adversary.

THE MILITABY DIMENSION
We cannot reverse thc ominous trends in the

military balance if we adhcre to current strategy
and try to competc with thc Soviets in piling up
weapons of currcnt tcchnology. Even il Congress
were willing to appropriatc uniimited linds for
procurcment of thcsc wcapons (and i( is not), our
delensc production basc is in such a sorry statc
rha r  i r  cou ld  no r ,omp i t "  w i rh  rhc  S .v i c r  a rms
production basc which is today opcrating at vcry
high levels. Oul best hope is to chanec our
stralegy and to Drove the kcy competitron inlo a
tcchnoiogical arcna whcrc wc have thc advantaEc.

A bold and rapid cntry into spacc, i f  an-
nounccd and initiatcd now, would cncr-run tne
Soviets in the €yes ofthe world and movc the con-
tcsl into a new arena wherc wc could cxploit the
tcchnological advantages we hold. This is thr
preferable to pursuing a numbcrs contcst here on
Earth, which will be dillicult if not impossible Ibr
us to win.

THE STRATEGIC
DEFENSE OPTION

When we look to spacc lbr the technological
en(lrun on thc Sovicts, wc lind all lactors call iirr
an emphasis on strategic dcfcnse. F/ru1, defensivc
systems hold the only promise to breal out of the
Mutual Assured Destruction doctrine. Seaoal,
defense is the only sound alternative to costly
"racetrack"-type options to protect our deterrent
systems. Iifi our current and crucial heavy
military investment in space is also vulnerable to
attack. Fou/Lh, available technology lavors defen-
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sive spacc systems. ZaJl, there are severe political

constraints and some tcchnical_military reasons

i n h i b i r i n g  r h e  d e p l o v m p n t  o I o l l e n s i \ e  s ,  a p o n s  i n

space.
For thesc reasons the military side of High

l-rontier emphasizes thc rcsurrection of a long

neglected aspcct ol our sccurity-Protectlv"^

strategic defensc. We visualizc a layered strategic

dcltnse. The lirrst layer would be a spacebornc

dclcnsc which wou)d ellectivc)y lilter a Soviel

missilc attack in thc carly stages of llight. The

s, '  ond leycr would l -rr  . r  bruad"r sPi, ' r 'prnre, t ion

systcm, pcrhaps using aclvanced beam wcaponry

t() Iurthcr rcduce the clltctiveness ol a missilc at-
rr(  k rnd r , ,  Jct i  nLl  orh, r  s lra,  c ass, ts l iom r v l l r i -

cly ol atlacks. 
-fhe third laycr woulcl bc zr ground

l r . r s c d  p , , i r t t  d ,  [ c n s e  s y s r c n r  t r p a L l c , ' l  r , m o r i n q

any Sovict assurancc ol succcss o{ a lirst strikc

a1;ainst our missilc silos-cvcn h(art zt spacc

systcm is dcpl{)ycd-zrnd of interccpting Sovict

missilcs which latcr might lcak through thll spacc

chli:nscs. A passivc Iburth laycr would bc civil

chlensc, which becomcs a valuablc atPcct ol'

stratcgy in conjunct ion with thcsc act ive dclcnsc
layors.

Wc can gct a point dcfcnsc within two or thrcc

yea|s which would bc adcquate to protect our

ICBMs in silos and avoid thc high cost deploy-

mcnt mtxlcs lbr MX. An initial spaccborne gkrbal

ballistic missilc clcfcnse (GBMD) can be acquired

in llvc or six ycars given adequate priority. A
.r .ond generar ion gcnerel  spa,.  defensc usinc

morc advanced lechnology can probably be

achicvcd in the early 1990s.

ln pr, ,po. ing su,h straregic delense..  one in-

variably encounters thc shibboleths that have

plagrlcd ennsit lerar ion of srrale( i r  t lefensive op-

tions in the past. It has been an article oflaith in

the oflcnsc-only, Assured Destruction school ol

thought that strategic defenses in the nuclear era

are useless unless they are impermeable or not

subject to attack and/or that they are impossibly

expensive. These are false premises.

With regard to impermcablc or invulnerable

delenses, there never has becn nor ever will be a

defensive system which could mcct such cr;teria.

Such perfcctionist demands ignore thc purposes of

deltnses and thc effects of strategic delensc on

deterrence. I)clcnses throughout military history
have been designed to makc attack more dillicult

and more costly-not inPassiLtc. Deienses have

oftcn prevented attack by making its outcome

u n , r ' r r a i n .  C e n e r a l  C r r n t  p u t  u , a v a l r y  s c r " e n  i l

l i , ' n r  o f h i r  l o r , e s  n , ' r  l r q r u s r . t h ,  , r v a l r y  w a .  i n
vulnerablc to Conlederate bullels or bccausc hc

thoughl it could <leleat Gencral Lce, but bccausc
hc dicl  not want tbe batt le to commcncc with an
assault on his main ibrces or his hcadquartcrs.

I t  is this samc mil i tary ()mmon scnsc thal  must
prcvail in our approach to stratcgic dclbnscs

today. Givcn thc drastic conscqucnccs ()l a lailcd

nuclear attack on an opponcnt,  thc cI i t ical
nrilitary task is to kccp a potcnlial a$jrcssor rz./r-
tain ol ncull, ii not u:rtain ol lailurc. lD thc
al;scncc ol  r lc l lnscs, thc Sovict  nr i l i tary planncr

has a rathcr straight l i ) rwar( l  ar i lhmel ic pr) l ) lcnr

to solvt  to M r lui tc surr (J l  the rcsults ol  a ( l isarnr-

ing st l ikc against al l  krcataLlc U.S. stratrgi(
wcaponry IOBM si tcs, air l ic l t ls,  and subnrar inc
bascs. His problcnr is s imply to cnsurc that hc can

delivcr two warheacls ofcurrenl sizc and accuracy
against cach such target. II, on the other hand,
the Sovict planncr must consider the eliacts ol a
strategic dcfcnsc, especially a spaceborne delense
which destroys a portion ol the attacking missiles
in the early s(ages of thcir trajectories, he is laced
with a problem full of unccrtainties. He does not

know how many warhcads will arrive in the target
area and-even more crucial-which oae.r will ar-
rive over which targets. This changcs the simple
arithmetic problem into a complex calculus lull of
unccrtainties. Such uncerlainlie.r arc the essmce oJ

Strategic defenscs are eminently practicable
and by no means irnpossibly expensive ifthe pro-
grams involved are not requircd to meet unrealis
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tic standards ofperlection or incredible postulated
threats. A cursory review of combinations of
spaceborne defenses, land based ABMS, and civil
defense-while by no means ddinilioe as to
costs-indicates that a defense system of decisive
strat€gic importance can be devised which is
r€latively inexpensive when compared with some
previously proposed offensive systems.

SURVIVABILITY
One issue which must be carefully addressed is

that of space system survivability. While space
systems are nearly invulnerable to a large array of
threats with which terrestrial systems must cope
(e.g., bombs and bullets), they havc some unique
vulnerabilities to threats which can be Posed by a
ter hnologically advant ed adversa ry. An examina-
tion of this problem leads to several conclusions:

. As with all other systems, no space based
system can be envisaged which is in-
vulnerable to d// postulated threats

o Vulnerability of currcnt U.S. spacc asscts
(intclligence and communications Mtcllitcs
ancl the Shuttle) sharply increases thc im-
pcrative for an efLctive spaceborne delcnsivc
systcm which can dcfend itsell anci reclucc
the thrcat to other spacc systems, as well as
dcfend grouncl targels against hostile obiccts
transit ing spacc, c.g. ICBMs.

. Defensive systems employing large numbers
of less sophisticated satellites are far less
vulnemble than those employing small num-
bers of more sophisticated satellites.

. An ability to provide mutual warning and
prctection among satellites in a ballistic
missile delense is very imPortant to
survivability.

. The sooner a spaceborne ballistic missile
delense system can be deployed, the better its
suwivability (long lead time systems arc
susceptible to long lead time Soviet counter-
measures-real or Postulated).

. Futurc U.S. deployment of more sophis-

ticated beam weapon military satellites may
be dependent for survivability on protection
provided by a lower technology defensive
system already deployed.

Given the chara, r.r isr i .s ofcurrcntly operating
U.S. space systems, one can readily postulatc
ways tbr the Sovicts to attack them, ranging all
the way Iiom throwing sand in their paths to
burning them out of spacc with luturistic beam
weapons. Such attack modcs fall into two basi<:
categories, peacetime attack and wartime attack.

Most cuftenl Soviet capabilities to attack U.S.
space systems are applicable in the peacetime at-
tack category. These include attack with non-
nuclear dircct ascent missiles, the current Soviet
antisatellite system, and current power level
Soviet lasers. However, these attack mocles
presuppose Soviet willingness to risk the grave
consequences (including war) of attacking our
space systems in time of peace or crisis. While
such Soviet action cannot be totally ignored, most
experts on Soviet behavior find this possibility ex-
tremely remot€,

The second class of rhreat-warl ime-is more
serious. In this situation nuclear weapons could
be used to destroy or disable our space systems us-
ing radiation effects. (Blast ellects are of little ef-
fect outside the atmosphere.) There are technical
means of reducing the vulnerability of space
systems to these effects, but a capability of a
delensive system to intercept hostile objects
directed at it is the best counter to such threats.

The Soviets may develop laser beam weaponry
of such power that satellites passing over them
could be destmyed with a single burst of energy.
It is doubtful, however, that such systems could,
in the foreseeable future, successfully attack
satellites coming over the horizon toward the
Soviet Union where they would be shielded by
much more of the Earth's atmosphere.

Probably the most important factors in the sur-
vivability problem arc military rather than tech-
nical. Survivability is sharply increased by the
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ability o1 spacc vchicles to destroy threalening ob-
jcc{s launche(l  at  thcin, or at  othcr U.S. sPace

vchiclcs. Even i l  thc Soviets eventuzr l ly create thc

nrcans tr) attack a sPaccbolnc cicli:nsc systcm suc-

cessful ly in ordcr to launch a strategic missi le at-

tack subsequently, all chances of destroying the

U.S. deterrent on the ground would be lost.  In

r he.e circumstarrces. laLrnt h on wdrnjng or

launch under attach become both crcdible and

lcasible opt ions lbr the United Slates l  hc Soviets

could not cxpect,  af ier the attack in spacc, that

thc U.S. Prcsident woukl hcsitate to rcsPond to

scnsor warnings thal  a missi le attack had becn

launched from thc USSR. lhis fact alonc would

make a spacebornc delensc ol grca( slrateglc

NONMILITARY DIMENSION
Spacc holds out thc Promisc ol  a ncw cra ol '

ccon()mi(:  cxpansi()n. 1 'hc uniquc cnvironmcnt ol '

spacc-zcro gravity, ncar pcrlcct vacuum,

unl imi lcd hcat absorpt ion, and stcdlc condi-

t ions-opcns up a broad rangc o1 industr ial /com-

mclcial possibilities. Space also contarns rncx-

haustiblc supplics ol mincrals and solar energy
'fhc economic potcntial of space is already being

tapped in the communicalions industry. As the

cost ol space transportation is lowered, the in_

dustrialization ol space will burecon Howcvcr,

thc capital invcstment in space industries wi be

quilc large and unlikely to be undcrtaken if spacc

instal lal ions arc inclelensible against host i le at '

r . x  k .  l u r  I h i s  r J . o n .  n r i l i r : r y  r  a p . r b r l i t i ,  t  i n  s p r , ,

arc cl.itical to spacc basecl economic gr-owth.

We should harbor no illusions that space can be

limited to "peaceful uses" any morc than could

previous arenas on land, sea, or in the air. In-

deed, most current space assets, U.S- and Soviet,

are partia.lly or entirely military-and the most

destructive of all weapons, strategic ballistic

missiles, nrust transit space en route to th(irr

targets.
The government's rolc in opening up the High

f r n n r i e r  o f . p a r e  l o r  c , o n o m i '  e x p l o i t a t i u n  i .

basically the samc as it has been with the openrng

ol liontit'rs ol thc past - explolati(D, transporta

t ion systcms, ant l  sccul i ty.  l 'hcsc l lndions trans-

Lrtc t{)  thrsc spr:r ' i l i t :s:  scicnt i l ic rcscarch, rmprov-

ing thc Spacc Shuttk,  anr l  provi( l in l l  spaccbornc

<k l t :nscs.
l loth thc mi l i tary and nonmil i tary uses ofspacc

, l , l ' , r r d  o n  r h ,  , r ' n r r n u ' " 1  , l l ; r t s  i r r , , r t l i n  r o r ' ,

tcrhnokrgics: in lprovcrrcnls in spacc tral lsporta

l ion to rcclurc thc (x)st-Pcr-Pound ol  malcr ials in

orbi t ,  and thc crcat i r)n (Jl  Pcrmancnt,  manncd

spacc stat ions al  thc "tcrrninals" ol  lht :  spau:

transPo syrtcm-
Whilc thcsc cl lbrts are pr ir lar i ly lhc rcsPon-

sibi l i ty ol  govcrnmcnl,  thcy should bc un(lcrt?rkcn

in cx1>crat ion with pr ivatr :  i l rduslry aDd wi lh

support  l rom othcr nat ions which woulcl  lxcnt l i t -

With a l rn4rcl  cor l l r inat ion ol  sprrt  c tc lhxr lo-
qics, wc can sharply inrplovc 1hc scrur i ly ol  lhc

U.S. anrl  i ts l "r t t  Wol l t l  i r l l ics ln(1, at  thr s lrrx

1imc, rcslorc conl i r l t 'ncc in thc alr i l i tv rr l  l " r tc

Wol l<l  cconomics to m(i( l  thr chal lcngcs ol  thc

luturc.
The urgency hcrc is ihr grcatcr than many pc{)-

plc in this country appear to recognizc. Folkrwing

the succcsslul  U.S. Moon lancl ing, thc Sovit  ts

madc i t  c lcar that,  whi lc intending f i rs( and lore

most to develop maximurn possible military caP-

abilitics in space, thcy expect also lo achieve

dominancc with respect to the economic exploita-

t ioD ol  spacc crpportunit ies. tn 1964 Blczhnev

spoke of these plans, and Soviet specialized

I irerarur '  haq gonr inro grear derr i l  roncerninq

concrcte possibilities. l"urther, all phascs ol on-

g o i n g  S o r  i c r  s p a c e  a ,  r i v i r i ,  s  r h a r  a i m  a r  \ r r d r ,  q i r

objectives also serve as stePPing stones to thc

L SSR s pr"emrnen, e in rh. spare envirunm( nl

lbr military as wcll as nonmilitary purposes.
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THE URGENT REQUIREMENTS

In order to fulfill thc objectives of the High
Frontier concept, including the rapid closing of
the "window of vulncrability, " creating the con-
cretc basis for:r new strategy ol Assured Surviva.l,
and opcning space lbr economic grcwth, the
following list ol urgcnt requirements is presented.
It should be noted that these requirements, when
met, will not solvc d11 urgent military problems
lacing the Unitcd Statcs. let alone al l  economil
problcms.

'l'hc ursent requirements for military systems
to implcmcnt thc High Frontier concept are these:

1. A point dclense lbr U.S. ICBM si los which,
within two or three years, at a cost lcss than
(ha( ol superhardening, can destrcy any
conlidencc thc Soviets might have in a lirst
str ikc against our deterrcnt.

2. A manned space station in low Earth orbit
as soon as practicable. It would allow low
cost, efficient development and testing of
both civilian and military system elements,
and constitute a fiIst step toward a similar
manned station at geosynchronous orbit.

3. Developmcnt work on reliable, high capac-
rty encrgy systems in space, initially ro
power other space activities, and eventually
to providc electrical powcr to any spot on
Earth.

4. Preparatory development ol a selccted
number of promising commercial busincss
opportunitics. Covernment cflbrts should
fiocus on encouraging the translbrmation of
thcse "seed" cllbrts into independendy
viable commercia.l operations as soon as
possible.

CAN WE DO IT?
All these requirements can be met, some of

them with technology already in hand, with com-
ponenrs alrcddy t|sred. None of rhese rcquirc-
mcnts demand technological "brcakthroughs" or
a commitment to mere scientific thcories. Therc
arc in lact a variety of viable options available to
mcct cach ol the requirements of High Frontier.
Thc following is a dcscription ofonc set ol pro-
grams which could do so. Each is described in
somc dctail in the main body of this srudy. The
costs estimated for these programs are in constant
dollars. The costs and times indicated are based
on a manaqemenr .ysrem which minimizes
bureauclatic delays.

QUICKLY DEPLOYABLE
POINT DEFENSE

A partially tested system cxists that could meet
the requirement to destroy Soviet confidence in a
first strike against our silos. It is a very simple
system which fires a large number of small con-
v"ntionaJ projer t i les which form a barrier againsr
a warhead approaching a U.S. missile silo at

A lirs{ gcneration spaccbornc ballistic
missih d,lcnse. dcployabk. in l ive .rr six
ycars at a cost not excecding that of the
original MX-MPS system, and capable of
sicnit i ,  anr atrr ir i ,rn of a Sovjet straregic
missilc atlack in the early part of trajectory.
A sclond qcnlration space dclense sysrem.
deployablc within 10 or l2 years and
capablc ol at(acking hosti le objects
anysh , r '  i n  nea r  Ea r th  spa ,c  w i rh  ad -
vanccd tcchnology weaponry.

4. A utilitarian manned military space control
vchiclc, deployable within the next six to
eiqht ylars. and capable of inspection, on-
orLit mainrenance and spa,e rug missions
wherever satellites can go.

5. A civil delense progmm of sufficient scopc
and funding to take advantage of the pro,
posed active strategic defenses and thus add
to U.S. deterrent strcneth

The primary urgent requirements in corc space
technoiogy and nonmilitary applications are:

1. Improvcd space transportation, designed to
krwer the cost-per-pound in orbit to under
$100.
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about one mile from the target. It could be
described as "dynamic hardening" instead ofas
an antimissile system. If deployed to intercept
only the first Soviet warhead approaching a silo, it
would cost $2-3 million per defended silo. If it is
tu intercepr a .etond warhead. rhe cosrs increase
to about $5 million per silo.

FIRST GENEBATION
SPACEBORNE DEFENSE

-fhe requirement lor an initial spaccbornc bal-
listic missile defense system can be met by using
off-the-shell hardware to create a multiple vehicle,
orbiting system. This system would depioy non-
nuclear kill vehicles to destroy Soviet missiles in
the early phase of trajectory. Enough weapons
carrying satellites would be orbited to ensure con-
tinuous coverage ol Soviet ballistic missile trajec-
tories. inrluding those of SS-2ll  Eurostrarcgic
missilcs and submarinc launched missilcs. This
systcm could provide protection to the alli€s as
wcll as to thc Unitcd States.

-fhe 
mult iplc sarel l i te d|ploym|nr permits onc

satcllitc to dcfcnd itsclf and scvcra.l o(hers li"om
hostile attack. It also has the potential for forming
the basis ol a highly eflective and securc com-
mand, contrcl, and communications (C3) systcm.
Since the system makes ma\imum use of off-the-
shelf space hardware components, it may be the
cheapest and quickest avaiJable option. 'fhis

system could start deployment in perhaps as little
as three yeals and be fully deployed in fivc or six
years at a minimum cost of some $10'15 bi l l ion.

SECOND GENERATION
SPACEBORNE DEFENSE

The most promising possibility lor a second
generation spaceborne defense is product im-
provement of GBMD L With the addition of
advanced inlrared sensing devices the first
generation can be made capable of attacking in-
dividual warheads throughout their trajectory up

to rcentry into the atmospherc. This system could
be ready lbr deployment in 1990 at a cost of about
a $5 billion add-on to GBMD I costs.

The requirement for higher technology space
dcfcnse systems might also be met by a high
powered laser system on the ground with redirect-
ing mirrors on satellites or by beam weapon
systcms deployed in space or in pop-up installa-
tions on the ground. These systems are currcntly
bcing researched. Costs to continue rescarch
should probabiy be incrcased by abour $100
million per year.

HIGH PERFORMANCE
SPACEPLANE

Thcre is an urgent nccd to develop a multipur-
pose, military, manned spacc control vehiclc to
perlorm a wide variety of space missions such as
inspcction ol liiendly or suspcc( spacc objccrs,
satellite and space station protec(ion, and adiust-
ment or rctr icval ol satel l i tes. Onc such vehiclc is
the high performance spaccplanct or one man
"spacc cruiscr," which uti l izes available space
hardware components and technology and which
could be operating in several years for less than
$5  

 

mil l ion in cosr. lr  is now trndcr active con-
sideration in the Department o[ Dclense.

CIVIL DEFENSE
Civil defense is a multifaceted endeavor, thc

utility and cost elfectiveness of which sharply in-
crease when considered in conjunction with active
defenses. This study concludes that increased
funding for civil defense is required lbr the near
term but that over the longer term the active
defenses of High Frontier would reduce the re-
quirement fbr resource expenditures on civil
defense. The impact of these conclusrons on
prio ties and costs of current civil defense pro-
grams has not been analyzed in this study.
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IMPROVED SPACE
TRANSPORTATION

The immediate answer to improved space
transportation is an upgradc ofthe curren( Shuttle
program to ;mprove turnaround tiDe and to
crcatc an unmanned cargo-on)y version. At the
samc r ime. develupmenr rork should b.gin un a
much higher load capacity vehiclc. Thcse pr<-t-
grarrs would cost an estimated $6 billion over a
10-year period.

A MANNED LOW EARTH
ORBIT SPACE STATION

Thc currently proposcd nrilitary Spacc Opcra-
t ion Ccnter shoulcl l)L given high priori ty and cx-
panrk:d in urnccpt to includc provision l irr " l)y-

akrng" industrial/commcrcial spacc instal lat ions.
' l  hc s1,l '  srution sh,,ult l  Ir  cqLripp,rl  t , ,  rcr, iv '
powcr lbr opcrations liom a prototypc solar
powcr salcl l i{c. A l( lycar plogram to dcploy this
(p l i  \ t J t i ( , n  sh , ,u l , l  , , ' s r  ab , tu t  $12  b i l l i , , n .

A SPACE POWER SYSTEM
1'his rcquircment can bc met by a proposal

using known technology which would placc in
gcosynchronous orbit a solar powcr satcllitc and
placc on liarth a micnrwavc receiving antcnna
and convcrsion system providing 500 mcgawatts
ol continuous electrical power. This pilot systcm,
modificd to include a capability to provide power
to a spacc station with laser transmission, would
cost about $13 bi l l ion.

SPACE INDUSTRIAL SYSTEMS
RESEARCH AND DEVELOPMENT

The costs of R&D for industrial space applica-
tions would probabjy bc borne almost entirely by
interested privatc cnterprise, with no morc than
$50 rnillion per year in government suppo .

COSTS
Thc total costs of thc High Fronticr concept

ovcr thc next live or six ycars in outlays of con-
stant tlollars might lx on thc order of $24 billion.
'l'hrough 1990 the total cosls in constant clollars
would prcbably be about 940 billion a lig.ure
(hat compares favorably with what woulcl havc
becn thc totalcost of MX-Ml'S in i ts original ron-
Iiguration. lt also rrrmparcs favorably with thc
Apollo Moon-landing proqram, and s(rikingly so
i l  r h ,  i n l l a r l r n  ra r , .  , , 1  rh ,  p . r . r  I 2  y r  a r .  i .
consiclcrcd.

Il onc considcrs possiblc traddtls in prograrns
no krnqcr nccdcd (Jr lowcrcd in prioriry by thc cx-
istcncc ol an cl lccl ivc rtratcgic dclcnsc, thr: real
(x)sts ol thc High l 'ronticr prol lrarns arc cvcn
k;wcr. I , irr inslancc, thc bi l l ions now cannarkco
lbr supcrhardcning ol cxist ing missi lc si los and lbr
dcpkrying morc trrmplcx point dr: lcnscs ncctl  not
bc cxpcnclcd. ' fhcrc are othcr p{)ssiblc (radcolls
such as rcposit ioning oI SAC air l iclds, reducing
thc urgcncy ol thcatcr nuclcar lbr<r: uperadc in
l - . u r , , p , .  ( : ' i r np rov l rn ,  n rs .  : r nJ  s , '  l , , r rh .

l"inally, therc is a rcasonablc chancc lbr sizc-
ablc cost olllcls liom inclustry and allicrl partici-
pa(ion in thc most cxpensivc aspccts ol thc High
Fronticr cl lbrt-nonmil i tary applications. This is
cspccially (ruc ii a vigorous clfort to tap solar
cncr!{y is cmphasized. Sevcral nations have
alrcady sla(cd thcir willingness to assist in such an
effort. Such nongovernment support would lirr'
t hc r  r cdu ( ,  t h , . re r l  r u . r s  o i  rhe  (on (11 t .

In any casc, costs to the U.S. taxpaycr ol im-
plcmenting High Frontier will certainly be lower
than thosc involved in other approaches to solving
urgent security issucs, c.g., MX-MPS. ' fhc High
Frcntier approach, thcrcfore, cannot be char-
acterized as unrealisticalJy cxpensive.

IMPACTS
The mere announcement of a bold, new U.S.

inrt  iar i r  "  i r long rh" l ine. ol  rhe H igh Fronrier r  on-
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cept would have beneficial impacts at home and
abroad.'fhe fulJillnvnl oI the urgrnl requirements
noted above would have even more far reaching
lmPacts.

MILITARY IMPACTS
On the purely military-stmtegic side, we would

be moving away from the unstable world ofterror
balance to one of Assurcd Survival-a much
more stable condition. We would provide answers
to U.S. and allied security problems not involving
the amassing of ever larger stockpiles and ever
more expensive deployments of nuclear weapons.

By creating a proper ba.lance between strategic
oflense and stmtegic defense we broaden the op_
tions lbr stmtegic retaliatory systems. A great deal
of the counterforce, damage'limiting function of
our strategrc forces can be shouldered by the
delensive systems. Cruise missiles become a more
attractive option in a new strategic setting that in'
cludes defenses against ba.llistic missile attack.

Perhaps most important to out military efforts
as a whole, the High Frontier concept would
restore the tmditional U.S. military ethic. The
military man's role as defender ofthe country has
always been the tie that has bound him to the sup-
porting citizenry. Stmtegies of the recent past,
such as MAD, which deny that role have seriously
weakened that bond. A commitment to a new
strategy which is consistent with the military
rationale ofthe average U.S. citizen could greatly
ease problems in all facets of U.S. security effo s.

POLITICAL IMPACTS
The porential for public suppon of this concept

is enormous. Il the military and nonmilitary
aspects of High Frontier are ellectively harnessed
together, broad segments ofthe U.S. body politic
are likely to mlly in support. Recent elections
have demonstmted the widespread desire for im-

proved defenses. There is a remarkably large sup-
poft base, primarily among younger people, in
the form ofspace enthusiasts. And there is general
public disillusionment with the doctrines and
strategies of the past.

The High Frontier concept would even convert
or conflrse some of the conventional opponents of
defense eflorts and technological innovations. It is
harder to oppose nonnuclear defensive systems
than nuclear oflensive systems. It is impossible to
argue effectively lor a perpetual balance of terror
if it can be negated by new policies. It is hard to
make environmentalist cases against space
systems.

Even those naysayers whose basic concern is
disarmament will be hard pressed to make a case
against High Frontier, the ABM Treaty notwith-
standing. It is not necessary to abrogate the ABM
Treaty to commit to High Frontier Programs.

The High Fronrier spaceborne defensive sys-
tems lall into the category described in the treaty
as "systems based on other principles" which are
"subject to discussion" with the Soviets. Point
defense systems can be selected which are so dif-
ferent from ABM systems as defined in the treaty,
that they too could be considered as outside the
treaty. Indeed, some silo defense systems can be
considered "dynamic hardening"-a substitute
for reinforced concrete-rather than an ABM.
Further, the current ABM Treaty is scheduled for
review in 1982, and the United States could prc-
pose any amendments deemed necessary to ac_
commodate strategic defensive decisions.

A U.S. commitment to the High Frontler con-
cept does not necessitate rejection ol arms
negotiations with the Soviets. It does, however,
mean that luture negotiations would proceed on a
different philosophical basis. Rather than con-
tinue to pulsue agreements which attempt to
perpetuate a balance of terror and MAD, our
negotiating eflorts would be dedicated to achiev-
ing a stable world of Mutual Assurcd Survival.
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ECONOMIC IMPACTS

Therc can be little doubt that a strong commit-
ment by the United States would have highly
benclicial economic impacts. Some ol these im-
pacts will allect the U.S. economy in the near
term, primari ly through the stimulus to invest-
m€nt in high technolosy sectors of industry and a
probable upswing in confidcnce generally. An in-
creasc ol 200,000jobs in the near term as a result
ol a stronll commitDcnt to space has been esti-
matccl. Longer term impacts will depend on the
rate at which industrial applications are realized
ancl on unpredictablc lcchnobgical spin-olli liom
thc space el lbrt.

Onc area ol commcrcial space application is
alrcacly paying its way vcry wcll. Space com-
municat;ons is a $500 mil lkrn-pcr-ycar entcrprise
an<l is growing rapidly. By 1990 it  should becomc
a mult ibi l l ion dollar-pcr-ycar industry.

As othcr industrial applicrtions in spacc arc
rcalizcd, the total revenues liom space inclustries
might rcach levcls ol scvcral tcns ol billion dollars-
pcr'-ycar by thc year 2000.

Sornc ol the most benelicial cconomic impacts
ol :r strong High Frontier cflort are indirect and
uncluantiliable. The dcmand for highly skilled
workcrs is certain to have an impact on the educa_
lion systcm and on the labor markct. New pro-
ducts, lools, and services will be rcquircd by an
expanding space ellbrt. Research efforts will
inlcnsi l i .

Overall, the economic benefits of a strong U.S.
commitment to the exploitation of space for both
sccurity and industry are potcntially very great,
but they are no more predictable today than were
thc future economic benefits of aviation in the
1920s.

FOREIGN IMPACTS
The positive political effects in the U.S. will

probably be rellected overseas among our aliies.
The announcement of a commitment to the High

Frontier concepts could have a strong counter-
eflect on the current highly disruptive, "anti-

nuclear," or "peace" movements in Europe. A
bold U.S. strategic initiative would certainly
bolster the moralc of pro-U.S. elements. The
High Frontier concept can become a new cement
Ibr Free World alliances, making them global
rather than regional.

A shared U.S.-Allicd commitment to thc
harnessing of solar power from space could havc
highly beneficial impacts on loreign relations. If
the prospects wcrc good for future supplics of
energy independent of the geosraphical location
of lbssil luels, the overdependcnce of thc in-
dustri .rhzcd West on oi l  and gas produr ing coun-
tries could be rectified. Furthcr, thc prospects lbr
overcoming the intractable problems ol the
underdeveloped nations could havc a bcncficial
impact on the attitudes of thc Third World.

As lbr the Soviets, their rcaction is casily pre-
diclablc as hostile. Thcy have alrcady movcd to
counter thc U.S. potential to adopt available
military space options. They have introduced in
thc United Nations (and garnered some support
Ibr it among our allies) a new treaty which would
ban d// (not .just nuclear) weapons in space.
Mcanwhile, evidence mounts that they are
already in violation of their own cynical proposi-
tion. We can expect an extraordinarily strong
Sor i t  t  propaganda efforr againqt a U.S. r ommit-
ment to the High Frontier concepts, includine
thrcats of counteraction. However, in both par-
ticulars Moscow will find, for substantive reasons,
an attack on the High Frontier concepts much
more difncuk to conduct than past anti-U.S.
campargns.

MANAGEMENT
Time is critical in any commitment to the High

Frontier, especially with regard to the military
systems. If we cannot change the adverse trends
in the military balance quickly, we may not be
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able to change them at all. If we do not move
quickly to secure space for promising industrial
development, we may later be denied the
oppo.unlry.

There are no technical obstacles to meeting the
military and nonmilitary objectives of High Fron-
tier. We can close the window of vulnerability in
two or three yeals and negate the brcoding
menace of Mutual Assured Destruction in five or
six years. We can lower tJIe costs of men and
mate als in space, establish a permanent madned
presence in space, and open the door to enormous
economic advantag€s in 10 years. However, this
can be done only by initially selecting systems
using off-rhe-shelf technology ro (he maximum
and by instituting special manag€ment and prc-
ceduml arnngements for their rapid acquisition
and deployment. By using known and tested tech-
nology we can avoid the long delays imposed by
rcsearch and development, By special manage-
ment alrangements we can avoid the bureaucEtic
hurdles which have been inserted into our
weapons acquisition processes over the past 15
years. Time is money, and literally billions can be
saved by cutting acquisition times,

In 1956, President Eisenhower gave the go-
ahead on a concept for a ballistic missile liring
subma ne. That concept involved far more tech-
nological unknowns than do the High Frontier
options. In 1960, 47 months later, the first Polaris
put to sea. In 1962, President Kennedy an-
nounced the objective of landing a man on the
Moon. Seven years later this astonishing feat was
accomplished.

Today, even a new fighter aircraft takes 13
yeaN or more from concept to acquisition, and
decades of delay are predicted fo. space develop-
ments. Such protracted prccesses cause costs to
soar astronomically. This sad state ofaffairs exists
not because Americans have become techno-
Iogically inept but because we have, over the
yea$, constructed a complex and multilayered

bureaucmtic svstem in the Executive Branch and
in the Congress which simply cannot produce
quick results. In order to tal<e advantage of the
opportunities available to us on the High Fron-
tier. we must-at least for a few vears-find a
way to short circuit the bureaucratic institutions
and procedures,

The first step is to select-and select
quickly-those systems which will meet the
urgent requirements of the High Frontier con-
cept. This should be done by a Presidential Sys-
tems Selection Task Force composed of promi-
nent and properly qualified individuals.

To provide overall guidance to the High Fron-
tier effort, a National Space Council should be ap-
pointed with representation from the involved de-
partments and agencies of the Executive Branch,
the Congless, and industry. Its function would be
to insure full coopelation and fast action by all
branches of government and of private industry
involved in the effort. Its chairman should be the
Vice President.

The actual coordinating and expediting of the
, proglams selected to meet the High Frontier re-

quirements should be the responsibility of a chief
opelating ofnce! heading up a Consolidated Pro-
gram Oflice. This ofhcer should be assisted by
special project omcers within the departments and
agencies charged with acquiring the first genera-
tion of High Frontier systems. The management
system should insurc individual rather than com-
mittee responsibility for decisions, a minimum of
Executive and Congressional staff review, and
specified or "fenced" funding for High Frontier
progmms.

This management system should be unequi-
vocally temporary. It should go out of existence
upon achievement of its objectives of first genera-
tion system acquisition. As results are obtained,
all responsibility for the operations, maintenance,
and further growth ofspace systems should return
to the cognizance of the appropriate agen-
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cies-Defense and NASA. There is no need to
create a new permanent layer of bureaucracy,

These are the essentials of the High Frontier
concept. They are discussed in much greater
detail in the main body of the study. We believe
that the change of strategy recommended in this
study supports a U.S. policy statement as follows:

PROPOSED STATEMENT
OF U.S. POLICY

The United Staus and;li alli6 nou hau thz combined
lechnatogical, economic, arul moral nuans l0 ouercome
man| of the ills that besel our cililizalion. We need nol
pe$ on to au children lhe honendous bgary of "Mulual

Asrured Deslnction," a perpctual halance 0J teftar lhal
can bul .faror lhose mo inclined lo use lefiar lo brng
doun our;free socielier. t4/c nud nol su$umb lo erer
gloomh prcdictionr oJ diminishing merg, rau makxiab,
and.food supplie!. l|e need nol rcsign ourselw lo a mn'
slanl relreal offrce ecanomic and pol;t;cal slslonr in lheJace
oJ t1lalilaian aggeitians. 'l'he 

Peoples o.f lhs Frc.e WorA
can onft again la*e charge oJ their destinies, if lhe! bul
mtL er lhe u;ll lo da n.

In Ap/it oJ 19Bl, thc Space Shuttle Columb;a madc its
dramatic maiden ualage;nlo rpace and back saJej lo
Earlh. Thit eunt aa\ not mercQ another admirahleJeal oJ
Ameican space technologl. Il ttu ked the adDenl aJ a neu
aa o.f human aait'iry on he High Frontia oJ.rpate. The
Space Shullle is a derelopmenl eam mare momenlous Jor
lhe.fulure of mank;nd lhan uas the compblian aJ lhe
lransconlinental ra;lua!, lhe Suez and Panama CanaLs,
ol the.fist Jlight oJ tlv Wr;ght brothers. Il can be r);susd
as a "raihaad into space" ouer uhich wi mau llu men
and nateiab necessar) to opm broad neu Jield: o.f human
endeaaor in [pace and lo Jree us Jrom lhe brooding menace

Thit is an hitol;t oppa unitt hitar! i diD;ng us ta

A.feu thousand2earc ago, man's adbities-his uork,
his commerce, his communicatians, all o;fhis aaiuities, in'
cluding armed confitt-uere conJined n the land.

Euentually man's lerhnalog and daing thtutt his ac
ttu;ties oi the land areas o.f thz cant;nmts and ;nto the
nasla[ seas. His ao*, aommerce, communical;ons, and
military mpabitities moted st/onply ;nto thi neu arna oJ
haMn ac[;D;t!. Thase nalions lhat had eilhr tht utl or
lhe luck to eskblih lhe tlrongesl m;lilary and comm.rc;al
capabil;lies ;n lhe neu arena reaped enomous sl/alegic ad-
,anlaget. Far example, the Vikings, although neur a rery
numercut peopl4 became tuch masbt of the Loaslal vas
that their pauer ipread.from ttui hom(t in Scandinauia
auer a 

 

lw coarlt of Eurcpe and inta lhe Med;tenanean
Sea, up to lhe uery galet aJ Byzanlium.

At the beginning of tu 16Ih &ntur!, afb tht el)ic
uoyaget of men like Magellan anri Columbus, hwnan ar
tiL,iu turyed onto tht high tus. Oncc again, the natians
lhal mastercd lhi! neu arLna oI h man actioitl r.aped
enannaut slralc{ic reuard.r. Finl Slrain and Po ugal
utilized the;r iea pawn to .fouruI colonies arul to salidify
lhdr ilrcngth;n Durope. Latet, Great Br;lain, a;Ih an
unsurpatred Jlut of merchantmen and .fighting ships,
e:tablithed a antury oJ relathe peace uhich ue renrmher
at Pat Bilannica.

In lhe lafetime oJ manl aJ us, man's atlh;U mowl
nnng\ ink yt anathel arcna, lhe coaslal sea: oJ
space-the air. And once again lhe nalians uhich quikly
and elfecliucj made use oJ lhir new arena;for cammerce
and dzJense gained greal aduanlage.r . As Ameticant ue can
lalre pridz thal lhe gealesl commercial and militarl sut-
ce,st, in auialion houe h'm achietc,t h) our natian.

Bul loda1,, ;following lhe ep;c uo)agei oJ ou aslronauts
lo lhe Moon and our unmannsd explarer salelliles ta lhe
ings oJ Satum and bEond, ue ;find man's aaiities mou
;ng st/ongl! inta lel another new arena-lhe high seas of
space. Alreadl lhe Un;led Slalss and other najar nal;oni,
including the Soaiet Union, are making huge inestmmk
in space. Much o.f our communialions, inlelligence,
wpalh IofttuJtinq. aad aaoigation rapabilitie, a,e now
fual,il) dependenl on space satellites. And, at hilalt
leachet us uell, those Mt;oN or grcups oJ nalions lhal
becorw preem;nmt in space uill gain the decisiu aduan-
lage aJ this straugic "high ground. "

We must be detem;ned lhal these aduantages shall ar-
ffue k lhs peoples aJ the Fru WorA; nat to an!
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totalilar;an pouer. We can ;mprooe the Shuttle, our
railuay into spare, plac;ng space slation: al its t"lmtnats
and sharpl2 redu.cing the cost'pet'pound oJ ttttteial pul

inlo spaae. We can thw opefl thz doorc o.f opqorlun;t) k
det)elop entie neu spa.e based indwhies, promtttng Mu
produck and neu jobt Jor on people on Earlh. We can
euenluall) cratle the ntans lo br;ng ba.k ta Ea h lhe
m;nerak and the inexhaustible solar enog aaailabb in
spae. By doing rc, ue can conJound lhe glolm) Prcdic'
tknt a.f diminishing efierg! and Taletial lesource[
aaailabb here on Earth. This uill not onl2 enhance lhe
proiperiry oJ lhe afuanced, induslialized nations aJ our
Free World, but will also Prot;dz lhe means lo solae nary)
aJ lhe hithe o ;nlractable prcblerns oJ ttu dueloping

l'urther, we tan pla.e ;nlo spaa lhe means lo de.t'md
thate peonful endeators from inlelfemce or aua.k b) an!
horl;le pouer. lle can dzploy ;n rqace a purel! de.fms;le
slstnn o.f nlellites using nonnucleat aeaPotts uhith uill
dmlt any hoslile pouo a ralional opl;onJot attack;ng out
culrml and .future space oeh;cles or .for detiaering a
n;l;laib efect;te.f;tsl slrile, @ith ils nrategit ballislic
miJr;les on ow countrt or on tfu tenilory of aut alliet
Swh a ghbal ballisti mitile deJeme ysbtn i wetl within
oul presnl lechnolzgical capabitities and can be deployd
in space in this fucade, at less msl lhan othet option[ lhat
mighl be aoailable lo u: to redrcss lhe llrahg;c balance

We need not abrogate tuftmt lreatizs la pllrsue lhete
dzfensbe options. A United Natiolts 'fleau proh;bih the
emplaumml oJ ueapow oJ ma$ destruclion ;n [pae, but
doe: not prohibil ddertiue spoxe weapou. Tfu ABM
'f/eal, rEuires discussian among Sotiel and U.S.
representaliues oJ ant decision lo ploceed u;th deJmsiue
ystems ''bated on othzt Principles' 

' such as space syslenu.
We :hould initiatz surh discussions and prcpose ftaxruns,
i.f neuxau in the ABM Treau whih i: uheduhd Jor

Essenlialb, lhb is a dtciion to Proaide an efeclite

Umse againsl nu.leal attack Jor our counh! and our
allies. It represents a long oaerdue concftlz reiecl;on b} thit
counlry oJ the "Mutual Assured De tuction" thaar!
uh;ch hzld that thz onb elfectiue debnenl lo nuclzar uar
ua: a penraunl lhreat b! lhe United Slalrs and tfu furitt

Union lo heap nuclear deaastal;on on the c;t;es and
populalions o.f each other. The inercapable corollary oJ thi:
tlvorf o.f MAD (pethaps the motl apl acrcnJm eutr deuised
in Weshington) uas thal cb;l;an Populationi shouht ry!
be drJbnded, at thE uae to be considtred hostages in lhis
monthous baltnce of teftor doclrine. The MAD doclrine,
uh;ch holds that atttmpting to d$md oursehtes wauld be
"derlabitiz;ng' ' and "prcaocatiae, " has resulted not onl'
in lhe neglecl oJ oM ad;ue mililar! and shaleg;c deJmser
and our cioil deJense, it has also resulted ;n thz near talal
d;smantlemml oJ such slnlegic deJenses ar we once had.

lbr )ears, mary) of our lop m;litaO) nvn haue decried
the druana$ng (t't'ecl lhe MAD lheory har had on lhe na'
tion't :ecuit1. In.fact, our military leadefi haoe, ot)er lhe

!ea$, denied;ts Mlid;l! and tried with;n the limih oJ lheir
prcrogaliues to olfsel ils ill effuts. Bul lhose efeck are
read;U e\idnL The ont) ftrqonse pam;lled under MAD
to increased nuclear lhreals lo lhe Uniled Slales or lo ih
all;es uat to mabh these lhreab with increased nuclear
threah aga;Nt the Soa;et Union. Furlhel, a U.S. slratcglt
which relied. at its core an lhe capabitilt lo annihilale
citilians and dmied lhe .roldiet hit traditional role oJ
de.fending hi.fellou citizens ha: had a delaeious elfect on
lhe lradilional Ameri n n;lilary elh;c, and on the rela'
t;olsh;p belueen the soldier and the nornn@ highly sup-
portiue Pubtic.

Thi legacy o.f MAD lies al tfu fuarl of man! cuntnl
problems oJ U.S. and allied secuitlt. We shouU abandon
this imnrtul and mil;tarib banktupt tlnor! of MAD and
more from 

"Mufual Assurcd Destlurl;on" la "Assured

Suruiaal. " Should thz Saaiet Union uish to join in lhis
mdearor-lo maks Artured Sumiaal a nulual entleaaor-
ue woull, oJ course, not o\ject. We haue an ab;ding and
,;tal;nterest in a!tuing lhz suniml oJ our rntion and our
a bs. We hnoe no intnesl in lhe nuclear fuuastalion o-f lhe
Sodet Union.

Lf both East and Wesl tun Jree lhenseloes fom lhe
thrut oJ diaming nuclear Jirst skikes, both sidzs uill
haue litlle nmpulsion to amoss etet hrgcr arsmak o;f
nu.lear aeapofls. This would masl catain\ pnduce a
mare peaaJul and slabte uo/ld than lhe one &e nou xn-
h4bit. Ani n aould allou us lo auoid leao;ng to fulure
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genetulianr lhe hotrendous leeacy of a perpelual batance oJ

Whal &e propase is not a panacea uhich sohes all lhe
prcbkmt aJ aM nat;onal seLurig. Spacebome defenst rlae.r
nol mean thal our nucbar relali6tory mpabilities can be
abandonetl or negluted. The Unitul State:r uould st;tl
maintain nrabgi o;[fensbeJorcer capable of rctal;at;on ;n
cast qf attack. l'tu Sooiet.r, ohile lasing thei adnntagc in

-fist .'trike capabilit;es, zLouLI still be able to retal;ate ;n
case oJ aUack. Nor daes our approach lo the strateg;c
nuclear balance eliminate lhe need to build and ruinlain
s lrong conrent;oMl capab;li t;er.

We American.r hatte aluals been successful on the.fron-
liert; we uiI be successt'ul on the ne& High Ftuntier oJ
gace. We need onl! be as bold and resourceful ar aur
JarcJalhert .
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CHAPTER I: STRATEGY

The part ic ipanrs in the High Fronricr Study
have intcnsively rcvicwed the spectrunr ol threats
facing thc United States and irs al l ies, rhe global
problcms associatcd with thosc threats, and thc
options available lo meet thcIrr. Wc urgently
recommcnd the adopt ion of a new nat ional
strato€v ol Assurcd Survival (o rcplacc Mulual
Assurcd Deslruct ion. Assurcd Survival  can bc
achicvcd by using U.S. tcchnological  advanraqes,
cspccial iy in spacc, to providc our ci t izr :ns wirh
ions ncqkrtcd pro(ection liom nu(lcar atra(k and
l , '  s , ( u r ,  i l ) ! r ,  (  1 , ' r  n u r  l , , n q  r , r ' r  

 

c c , , r t r , I l r i r '
bcncl i (-

' l 'h is 
nolv s(ratcgy woukl:

.  l ) fovi( l ( ' lbr thc d: lensc ol  the Urr i tcd Srarr:s
ancl i ts al l ics againsr nuck:ar bal l ist i r .  nissi l t :

.  Sccurc the avai lal) i l i rv ol  rhc vasr r-csoLrr.ccs
{ ) l  s p a c c  ( ( )  t h c  U r ) i t c ( l  S r a r c s  i u r (  ( ( )  r t r c
Inc Wolkl  l ry provir l inu lbr i ts r ict i ,nsc
a g a i n s t  I ) o s t i l c  : r r r c n r l ) l s  1 o  < l c l y  r h t  t r s c  o l
this {rreal  n)( ' ( l iur) l  l i r r  pcttc lul  pLrr.poscs.

.  ( lapturc thc imaeinat i{)n ancl supporl  ol  thc
br)adcst spcclrum ol pcoplt 's ol  thc Frec
World ancl n's(.n-c to thctr a scnsc ol op-
t imisrn and purposc thr.oush nt:utr .al iz ine thc
Sovict 's strategic nuclear mcnacc.

.  Re<luirc the vigorous clcvelopmcnr ol  thc
economic opporrunit ies avai lable to us on thc
High Fronticr ol spact'-opportunities opcn
,o ur l )e.aus, ol  hahl ron aJvanrages in
spacc technoiogy-lbr thc bcnciit ancl pros-
perity oi the industrial nations ol the Frce
World ancl to address the prcsently inrrac-
table problcrns of the lesscr cjeveloped

We believe that such a srratcev is sound,
tecbnological ly leasiblc,  wel l  within our

capabii i t ies, I iscal)y within our-means, and l ikely
to engendcr strong public suppor( at home and
abroad.

THE SITUATION IN BRIEF
Morc than a dccade ol  adhcrencc to unsound

p , , l i r  i t s  r n d  d o ,  r r i n c s  b , r s ,  d  , , n  i l h r l r r v  n , ' r i , , n s
r lnccrning the nature ol  thrcats to U.S. sccuri ty
and vi tal  intercsts has le<l to a si tuat ion in which:

. Therc is a scrious and gr)wing Sovid a(lvan-
tagc in stralcqic power which cannor l )c
u;unrcrcd by thc un(lc lendcd Unjk{ i  Srakrs
cxccpt by a thrcar ol  r .c(al iar ion thal  involvcs
naturnal suicidc.

.  _l 'hc 
prcpondcrancc ol  Sovicr convcntronal

powcr vis-a-vis thc U.S. and i ts al l ics is alsr;
scvcrc and growing. It can no Lrnger Lt:
c{)unterbalzrnced, as i t  has bcen in thc pasr,
by a crcdiblc thrcar r)  br iDg highcr tech-
nokrgy U.S. weaponry to bcar.

. -l'hc 
Sovict Union is incrcasingly sutr:esslll

in the usc ol  propaeanda and thc appl icat ion
ol direct or indircct mi l i rary powcr ro disrupt
our al l iances and lo lorcc the convcrsion oi '
underdcvcloped narions to Marxism. - l 'h is

Soviet success now thrcatcns thc conrrnurng
availability of raw nrarerials which are
cr i t ical  ro rhe industr ial ized Wcst.

. The Wcst is dangerously dependenr on
climinishing crude oil supplies locatcd in
areas threatened bv Soviet rnilitary or
manipulative political powcr.

.  The U.S. al l iance systcm is in ser ious dis-
array. It suffers a lost scnse of purpose and a
percept ion ol  a decl inc in U.S. power and
leadership. Thc Soviet pr.opaganda oflcnsive
against U.S. nuclear weapons designed to
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pe$uade Europeans to become neutra.l is in-
creasingly effective.

This litany of Western woes is not the whole
picture, however. The USSR has problems of its
own. lr is suffering the slrains o[ imperium in
Poland and Afghanistan. Inside the USSR, the
Kremlin is faced with a small but growing group
of dissidents among its elites and the future Pros_
pects of Great Russians becoming an ethnic
minority. Further, the Soviet Union's huge com-
mitment of rcsources to its military machine over
the past 15 years has impaired its already
chronically deficient general economy.

This combination of threat and oPPortunity
provides the United States with an historic but
fleeting opportunity to change the world for the
better.

THE OPTIONS
There arc two basic options available to meet

the military strategic challenge: an incrcmental
approach, or a bold new initiative.

THE INCREMENTAL APPROACH
We could attempt to address th€ situation by

merely modifying the basic strategies of the past
and adding rcsources to the progmms designed to
support that strategy. This would entail in-
cremental changes in our strategy and in our
military programs along these lines:

. Mutual Assured Destruction would remain
the unspoken (although frequently lanial)
cornerstone of our force structure, ,d we
would modify our ofiensive forces to insure a
somewhat higher level of destruction to the
USSR in the event of attack, while continu-
ing to eschew active strategrc defense or ef_
fective civil defense.

. We would continue to rely on arms control
trcaties (past and future) as the answer to na-
tional secu ty at reasonable cost, ,ul we
would get tougher with the Soviets at the
bargaining table.

. We would remain content with the concepts
of "parity," "essential equivalence," etc.,
,rl we would decry numerical imbalances
and add billions of dollars to military pro-
grams prcsumed to close gaps between the
U.S. and the Soviets in cunent technology
weapons and forces.

THE BOLD APPROACH
The other basic option envisions a new national

strategy, rejects the MAD doctrine outright, faces
squarely the failure ofarms contrcl effo s to date,
and end-runs current Soviet strategic advantages
with superior technology. This bold approach
entai lsl

. Replacing Mutual Assured Destruction with
a srategy of Assured Survival, through an
emphasis on strategic defense which max-
imizes the use of already known space
technology and available point defense op-
tions, This would create, in the shortest
possible time, an effective Free World
defense against Soviet nuclear attack or
blackmail.

. Adopting systems which would be readily
adaptable over the years to lbreseeable
technological advances, such as laser and
other beam weaponry.

. Attacking the broader spectrum of national
problems by pursuing parallel nonmilitary
programs to open and defend space for
promising industrial and commercial
development.

. Initiating near term nonspace pi:ograms
which would be compatible with the new
strateSy and which would enhance the value
of mid and longer term space pi:ograms.

. HoldinC total costs at or below current
budget projections.

. Creating a management structure which
would overcome the long lead times inherent
in new sysrems developmenr and acquisit ion
procedures,
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A COMPARISON OF THE OPTIONS

The incremental approach will almost certainly
fail economically, strategically, and politically
because:

. Attempts to close the arms gap with the
Soviets by adding more hardware ol currcnt
technolog) (missiles, aircrali, ships, tanks,
etc.) play to their long sui{. The Soviets are
already producing these items at a very high
rate. lar surpassing current produ.t ion rd(, s
of the U.S. and its al l ies. With a universal
drali, thcy arc also able to man that hard'
ware cffcctively. In a contest for shccr
military mass, the Soviets will probably bc
even lurthcr ahead ol us in lbur years than
they are loday (sec Figure l).

. Our industrial mobilization base is grossly
inadequate and in reality is incapablc ofclos-
ing thc gap in hardware within an acccptable
timeliamc.

o Merc modifications rc pr€vious strategy

(MAD, disarmament, detente), without the
necessary changes in real capabilities will
confuse rather than clarify public perceptions
of U.S. policy at home and abroad, as was
evidenced in the public rcaction to Carter's
Presidentia.l Directive 59.* Eventually, the
lack of results and the high costs of the in-
cremental approach will forcc arms limita-
tion talks back into a predominant position
in U.S. security policy. Thc Reagan Ad-
ministmtion will begin to sound more and
more like its predecessor, and thc mandatc
for strong defense and lbreign policy will
dissipate.

. The present inclination of thc public and
hence of Congress to support very high
delense expenditurcs is a diminishing assct.
The incremental approach docs little to sus-
tain public support for a stronq natlonal
defense. Furthcr, it creatcs the grave danger

rCAMr 200 0

Subm8rrnor  11  3
3,OOO 360

c!.qE 9.9

" l'rcsidcntial Directivc s9 issucd in l9{}0.

USSF GFOWTH CAPABIL  TY

Figure 7. Inctemenlal APPrcach

U,S ,  GFOIA 'TH  CAPABIL ITY
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of a severc backlash against curent pro_
ponents of incrcased defense expenditures if
four years hence there is no perceptible,
favorable change in the U.S.-Soviet military
balance.

The bold approach oflers strong possibilities for
avoiding the pitfalls of the incremental option,
while providing answers to the broad range of

strategic problems that beset the U.S. and its

allies.
. It replaces MAD with Assured Survival, so

we can avoid leaving to fulure general ions
the sorry legacy of a Perpetual 

"balance of
terror" which in the end must favor the side
most inclined to &J? terror.

. It moves the contest with the USSR from the
arena where the Soviets have the advantages
to one in which the U.S. has the advantages.

. It is a truly national, rather than a merely
m;liury strategyi it provides-in addition to
security-promising solutions (o economic
problems (including the energy cn:nch), to
the prcblems of development in the Third
World, and to the erosion of spirit in the

. It can reverse the alienation of the public

toward their military establishment by mak-
ing the military eflort understandable to the
average U.S. citizen and compatible with his
aspimtions. At the same time, the new
stEtegy will have the eflect of disarming
much of the antidefense/antitechnology sen_
timent in the Free World by offering a viable
alternative to the continuous growth of
destructive nu(lear weapon ;nventories,

. It can accomplish all these things in less time,
with less money, and with far morc popular
support than any available alternatives.

In our eflorts to examine all dimensions of this
new strategy we have considered intemational
ramifications, including Soviet reactions and ef_
fects on existing treaties, macroeconomic effects,
management options for implementation, cost
implications, and the near term, nonsPace col-
lateral actions needed to support the new strateSy.
AII of these lactors are discussed in some detail in
succeeding chapters of this study.

The results of the High Frontier Study, of
course, cannot be as thorough as would be a
similar effort by the government, but the results
are already sufnciently definitive to supPort a
U.S. strategy change.
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CHAPTER II: THE MILITARY DIMENSION

The dimensions and severity ofthe miiitary im
balance between the United Statcs and thc Soviet
Union, as noted in the prcceding chaptcr, need no
further elaboration. Suflice it to say that Soviet
success in their cffort to add military domination
ol near Earrh spa(c ro lhcir alrcady massivc
strategic power would instrrc many decades of
Soviet global dominion. This prospect alone
demands a vigorcus cffort on the part of thc
United States to manimize our current techno-
logical advantagcs to sccure this ncw frontier for
the dellnse of the Frce World.

The imperative to mcet the Soviet challenge in
space is reinforced by the paucity of options
availabie to us to mect thc current thrcal by other
means. In thc rccent dcbatc ovcr dcploymcnt
modcs lbr the MX missile, it bccamc clear that a
searr h lbr invulnerablt offcnsire snapons ir
fruitless. While somc modcs are lcss vulncrablc
(e.g., submarincs), nonc can bc rcliably prcclictecl
to remain invulnerablc lbr morc than a fcw
years-especially whcn potcntial military systcms
rz r'7rarz are postulatcd as part ofthc Sovict arscnal.

Further we lind that an attempt to redress the
imbaiances by incremental add-ons to land, sea,
and air components of current U.S. lbrces re-
quires very large and politically difficult expen-
ditures. While perfectly reasonable arguments
can be sustained tor such expenditures (e.9.,
historical percentages ofGNP devoted to delbnse)
and perhaps should be persuasive, the lact is that
a tailchase ol the Soviets in production ofcurrent
technology weaponry would probably be a stra-
tegic lailure. The United States would start with a
very low arms production rate fiom a seriously
diminished arms production base, while the
Soviets would proceed fiom a formidable arms
production rate and base.

A TECHNOLOGICAL END-RUN

Any search for a'tcchnological end-run" on
Soviet military advantages leads inexorably to
space. While there are promising technological in-
novations possible in current land, sea, and air
weaponry, they are essentialiy product im-
provement\ unl ikely to cause morc (han v.rnicr
changes in the overall strategic balancc. It is in thc
area ol space technology where the U.S. advan-
tage can be decisive. While the Sovicts lcad us
today in the alTftcalion of space technoloev to
military capabilities, we havc a strong lcad in
polcntiul. The Space Shuttlc is thc most obvious ol'
our advantages, but the fundamcntal advantage
lics in our ability to miniaturize and therefore
achieve superior capabilities per pound ol'
materials put into space.

Careful examination of U.S. military options
in space leads to the firm conclusion that thc
priority effort must be to rccstablish strategic
delbnse. The only way that wc can ellectively shift
the strategic framework of U.S. and allied think-
ing away lrom thc Mulual Assured f)estructlon
doctrine to Assured Surviv:rl is to deploy a global
ball ist ic missi le clelense (GBMD). ' fhis can be ac
complishccl cffcctivcly only in space. Partial
withdrawal from thc MAD doctrine is possiblc
through dcployment ol point ABM defcnscs ancl
rcnewed attention to civil deltnse. Howcver, a
trxe break with the all-offcnsc, no-delense ap-
proach can be de.,r?i only whcn it includes an ef
fectivc spaceborne delense element. This is duc to
the fact that space olGrs the onJy potcntial for
general, global strategic defensc of the entire Free
World at reasonable cost.

We are well aware that therc have been cogent
denials among military spokesmen that MAD has
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in fact been official U S doctrine, and some have

attempted within the limits oftheir Prerogatives to

avoid the "mutuality" of Assured Destruction

The salient fact, however, is this: Prior to the cur-

rent Administration, the MAD doctrine has been

sufficiently per'vasive to prevent any senous atten-

tion to strategic defense options All responses to

increased strategic nuclear threats have been in

terms of increased U.S. strategic nuclear offense'

\r'y'e cannot, of course, allow our stEtegic of-

fense to decay shile we concen(rate on strategi(

defenses. Political and military realities demand

that we adopt ba.lanced, strong, and mutually

supportive offensiv€ and defensive forces

THE CASE FOB
STRATEGIC DEFENSE

Certain afiicles of faith of the no-strateglc-

defense school of thought must be addressed and

discarded. In the past, considerations of strategic

defensive options have been attacked and defeated

on these grounds:
. Defense systems are not useful in the nuclear

era unless they are imPermeable' 1,e., pe{ecl'
. Strategic defense systems are oflittle value if

they can also be attacked along with the

targets defended.
. Stntegic defense systems are impossibly ex_

Pensive.
. Strategic defense systems are destabilizing

because they cause the oPPonent to believe

we contemPlate attack
The notion that the strategic delense ofpopula_

t i ons  and  home lands  i s  "bad"  and
"destabilizing" and that mutually reta.liatory

stmtegic ollense forces are "good" and "stabiliz-

ing" is the "new wisdom" of the posc1945

period. Indeed, this particular complex of

assumptions has been discernible in British and

Amedcan strategic debate since the early 1900s,

especially in the periodjust before World War II.

At that time a high level grouP-the Air

Delense Research Committee-was established

by the British government to look at the prosPects

for defending Britain from the German Lult-

waffe. The question then was whether the Royal

Air Force would allocate its funds to a
"retaliatory" bomber force, in line with one

school of analysis, or whether it would build up a

homeland delense force of Spitfire or Hawker

Hurricane interceptors, as well as radars and civil

defenses. The threat of annihilation that the

British government perceived at that tlme was

parallel to what we see in Soviet nuclear ballistic

missiles today. The British anticiPated heavy

Luftwaffe use not only of incendiaries but also of

gas bombs against British cities. Some saw this

threat as impossible to defend against with

available or foreseeable technology. Fortunately
for the Western democracies, the British govern-

ment came down on the side of the interceptor

foace, the air raid wardens, and the radars that

won rhe Battle of Britain. Unlike the American

government of 30 years later, it did not embark

on a wholesale ideological policy excursion in the

diection of mandatory homeland vulnerability.
The rejection ofthe lessons ofthe Battle ofBrit'

ain and the demise of serious U.S. consideration
of strategic defense was signaled in a sPeech by

SecEtary of Defense Robert NcNamara on Sep_

tember 19, 1967. He specifically called for an

impermeable defense or no delense at all:

. . . it is important to understand that none

of the (ABM) systems at the present or
foreseeable state of the art would provide an
impenetrable shield over the United States
l,fne such a shitld poss;bb, we uould certainQ
uant it- and ue uoud ceiainl) build ;1. ..IJ
ue couW buitd and dzploy a genuineu impmelrablt
shied oaer the United Sntes, we uould be willing n
spend wt $40 billion but an) reasomble mult;ple oJ

that amount lhat uas nAcessary. The money in
itself is not the problem: the penetrability of
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the proposcd shielcl is thc prc,blcnr. (Enr

phasis arklcd. Sot\rt:e D.pattnnt al Stak

Br1rr1t,  Odobcr 9, 1967.)

Thc or igind val ic l i ty ol  lhc ant idcl i rnsc argLr
mr:nts can bc rcar l i ly chal lengcd. 

' l 'hci f  val id; ty is

evcn rnorc suspcct in l ight ol  s lr i r lcgic dclcnsiv( '
opr i{)ns avai lablc to. lay.

With lcgarcl  to impcrmcablc or invulnerablc
dclrnscs, thcfc nevc| has bccn nol cvcl  wi l l  lx a

clel i  nsivc systcm whnlt  coukl nrcct such (rrr tcna.

Such lrcr lcct ioDist c lL:rnancls ignorc thc purposcs ol

dt ' l inscs and thc cl l i : t  ts ol  s lralc l i ic dclansc {)n

dctcrrcncc. l )L: l i :nscs throughout nr i l i ta|y history

havc lx cn r lcsigntxl  k) rDakc i t ( lack nxrn'  di l i i t  u l l

anrl nx)rc costly-D(tt, in/nt.rihlt. Dclinsr:s havt:
( t icn prcvcnlcd al tack by making i ts outcomc

u n i ,  f r . r i u  G , u i r : r l  ( i r ; r n r  I r r r t  . r  r l r v : r l r v  s , r ' , , n  i n

t r , , r r r , , l  h i .  t , , r r 1 \  n , r  l l ( l i r r r ,  r l r r  , . r v r r l l y  r : r s  i r r -

vulrrcrablc to Conlcdcfalc bul lcts or bq:auv hc

lhought i t  ctnkl  ( lc lcat C;cncfal  Lu:,  but lu:ausc

hc did no( wi lnl  thc l )at l l (  t l )  corrrncnu: with an

assaLrl t  on his nrain lbrccs or his hr:adquartcls.

I1 is this samc mil i tary comtn()n s(rnrc (hat t )rusl

p|cvai l  in our approach to stratcgic dcl i  nscs lo-

day. Civcn thc drast ic conscquent:cs ol  a lai lccl

nuclciu at lack on an opponcntt  thc cr i t ical

nrilita|y task is to kccp a porcntial aggrcssof zr./r-

ktil ol \u .$ ;l not ccrtain ol lhilurc. In thc

abscncc ol  <lc l i :nscs, thc Sovict  mi l i tary planncr

has a rathcl  straight lolwtxl  ar i thnct ic Prol) lcr))
to solvc to bc quite surc ol  thc rcsults .)1a disarm-

i r q  . r r i l '  , r e a i n s t  , , l l  l o '  ' r J l ' 1 .  U . S .  r r r r r c c i (

wcaponry- ICBM si tes, air l ic lc ls,  and subnrar ine

bascs. His proLlcnr is s imply to ensurc tha( hc can

. l c l i l r r  r w n  w ; r l  h ,  " r l s  o l  ,  u r  r ' ,  n t  s i z ,

ancl accuracy against each such target. Il, on the

other hand, the Soviet planner must consider the

eilects of a strategic defense, especially a

spacebornc defense which dcstroys a portion ol

the attacking missiles in (he early stages of their

trajectorics, he is laced with a problem lull of

uncertaintics. He does not know how many war-

heads will arrive in the targct area and-even

more crucial-which ari:s will arrive over which
rargcts. This changes the sinple arithmetic prob-
Icrr into a complex calculus lnll oi uncer(ainties;
\ruh nffitdnti:\ aft: th( c;vna: ol ddmorrt.

Strategir: dclenscs are imrnincnlly practicablc

ancl by no means irnpossibly expensivc i l  thc prr>

{fams involvccl arc not rcquirccl 1o incct unrcalis-
tic stanrlalcls r;l perlection or incrcdiblc poslulatcd
lhrcats.  A r :ursory lcview ol  combinat ions ol '
spacebornc defenses, land based ABMs, and civi l
dclcnsc-whih by no rncans d4init;o( ^s k)
costs- indic:r tos that a laycrcd stratcgic dclcnsc
syskr (scc Figurc 2) ol dccisivc stralegic iD)por-
r : r r r , ,  r r n  l l  d c v i s , d  u h n h  i \  r (  l . r r i v ,  l y  i n , x l ) ' ' r
s ivc whcn conrparcd wi lh somc prcviously pro-
poscd ol l i :nsivc systcnts.

()rrc attract ivc olni( t r  otx n to us is t{)  crcat(  a
spacclxrrnc l ;al l ist ic nr issi lc <lr lcnsc quickly,  using
csscnl ial ly ol l : thc-shcl l  tcchnokrgy. Wc 1;rrvi t l t  as
ar) cxanrpl(  ol  such a syskrnr thc ( . ;krbal Bal l istn '
Missi lc Dcl i 'nsc (Gl lMD) systr :m <k:scr ibcr l  in r l t : -
tai l  in AI)pcn(l ix C. 1 'his sysr:m is a rnult ip lc,  un-
nrannct l  satcl l i tc systcnr which cmploys non-
nuclt :ar k i l l  vchiclcs (zr l rcar ly l t rgcly r l t 'vclopccl)  to
str ikc Sovict  bal l ist ic missi lcs in thc car ly sta!. fes ol '
(hc;r  tmjc(tor ics. l t  is a rclat ivcly ruggc(l  an( l  Lrn-
compli(akxl system which can rcadily acconrrrx)-
( latc to improvcment or cnhanccmcnt which
might provc t<'rrhnically lias;blc anLl attractrvc rn
thc lirturc.

A key issue which arises with regard to all space
weaponry or, lbr that matter, space hardware in
gcncral, is suwivability. Space vehicles are nearly
invulnerable to some ol the threats with which ter-
restrial systems must cope. These are most
notably military attacks by troops, terrorists, and
saboteurs armed with a wide variety of available
weapons. On the other hand, space vehicles or
weapon systems will never be completely in-
vulnerable to a variety of deliberate attacks by a
tcchnically advanced adversary. In lact, space
vehicles are by their nature delicate pieces of
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GBMO II

POINT DEFENSE

t

Soviet strctegic nucleat missiles arc attacked in ea y, mid, and terminal phases ot theit trciecto es.

Flgurc 2. Depiction

machinery which are prcsently exceptionally vul-
nerable to hostile action in the form ofprojectiles
and nuclear explosions. ln the future, they can
become vulnerable to sophisticated beam
weaponry, grcund or space based.

Much of our current unde$tanding of space
vehicle vulnerability is based on the characte stics

ol Layercd Derense

of our deployed iniivldual, highly complex satel-
lites, incapable ofactive self-defense. The concern
about vulnerability is diminished when one con-
siders a multiple satellite military system with
each satellite capable ofdelending itselfand many
of its companions.
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Other vulnerability concerns can be offset by
technical means-primarily the hardening and
maneuvering capability ol the satellites. Clcarly,
rhc drploym"nl ol a delensive system in spa.e
would sharply reduce the vu)nerability of
operating U.S. space systems (communications
satellites, intelligence gatherers, and Shuttle) as
well as future military or civilian systems which
wc may decide to deploy. (For a fuller discussion
ol surwivability, see Annex to this chaptcr.)

'Ihc first genemtion ballistic missilc dcfense
systems proposed lbr inclusion in a spacc based
stralegy are unmanned. Howevcr, we bclicve that
thc inclusion of military manned space vehicles is
not only inevitable, but will be ol great stratcgic
valuc. 'Ihc GBMD would be enhanced by thc
availability of a space utility vehicle providing
man-in-thcJoop, sccurity, inspection, on-orbit
rcpair, rellrbishing, and adjustment. (Onc such
vehicle, the high perlbrmancc spaccplanc, is
discusscd in Appcndix D.)

-fhc time required to achieve results is another
key issue involved in the military dimension of
this stratcgy. A key strategic point should bc
madc at thc outse(. The enhancement of thc
deterrent to Sovict first strikc against U.S. land
bascd strategic systcms begins with parlzl deploy-
ment of the GBMD, that is, long belbre the lirll
system is operational. In cssence, a definite
decrease in Soviet ability to calculate the results ol
a t ir ir  str ike wil l  ocr ur when onll  a porrion. per.
haps lO perr ent. o{ a spaceLorne defensl systcm is
on station,

The time required to bring a spaceborne BMD
to bear on the strategic balance depends heaviiy
on the adoption of a managemcnt system capable
of a,,elerating derision and procurcmenr t imes
which are now creating intolerablc time lags in
weapon system acquisition. (See Chapter VII,
Implementation.)

Whatevcr the selection of spaceborne systems
might be, wc believe it also necessary to provide
more immediate ground based ballistic missile
defenses to hcdge against delays beyond the
critical period of the "window of vulnerability''*
and to further complicate the problems laced by
Soviet strike planners. The criteria for such point
delbnses should be that the systcm must be low
cost and deployable in about two or thrcc ycars.
Its minimum essential tunction is to prevent a rar,

.l lmt Soviet first strike against U.S. land bascd
strategic missilc silos. Such systems are availablc,
and some examples are discusscd in Chapter IV,
Collateral Actions.

I( is important to note that such simple ABMs
have not been thc focus of attention of past U.S.
development. Much more sophisticated and ex-
pensive ground bascd systems would be required
to provide an cffective strategic defcnse in thc
abscnce ol an ellectivc spacebome filter of attack-
ing missiles. The low tcchnology, low cosr systems
can provid€ the near tcrm uncertainty ofresults in
thc Soviet planners' minds that is ncccssary to
rccstablish conlidencc in our deterrcnt. Their
military value will increase sharply when con-
frontcd with only thosc warheads thal leak
through a spaceborne dcfense.

'fhe military dimcnsion ol the stratcgy includes
rcnewed attention to civil delense, which becomes
a lar more manageable problem in conjuntrion
with active stratcgic d€lense. Finally, since thc
spaceborne defensive systems do nol cancel out
the need for an adequate balance ol offensive
systems, we have examined some options in that
area, particularly cruise missile applications.
Thcsc subjects are discussed in Chapter IV, Col-
lateral Actions.

' A pe.i()d in thc 19tl0s when thc Sovicrs could knock out
the bulk ol U.S. land based ICBMS in a firsr sbike.
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All  space vehiclcs or instal lat ions now in opcra-
t ion or ( lntemplatcd for thc Iuture are subtcct to
al lack by a clcterminccl  cnerny with an aclcquatc
lechn(Jl(Jg;cal  basr: .  

' l 'h is 
is l ruc in any m;l i tary

encbavor.  In Iact,  givcn thc spccialvulncrabi l i t ics
ol  spacc vehidcs, i f  vulncrabi l i ty b attack wcrc
thc ovclr ic l ing r :onsiclcnt ion, (hcrc would not now
bc (nor woulcl thcrc &"r be) any irnp(JftaDt spa(c
hatciwarc in orbi t .

Nothing is invulncrablc lo attack, spacc
vehiclcs or r ; thcrwisc, ancl  lhc morc cornplcx rhc
nrachirrc,  thc morc vulncrablc i t  is.  Corrpkx
madrincry on I iarth has scr ious vulncrabi l i t ics nor
sharcd by systcrns in spacr:. While spzrcc syrkrms
canDo( bc hi(klcn l iom sight,  cncascd in thick
wal ls ol  stccl  and ccmcnt,  or protcctcd by barb( l
wirc ancl solclicrs, thcy arc no( sul)jccl t(J arlack
wi lh ordinary wcapons. I t  is hiehly unl ikcly that
thcy could bc disabled or rcndcrcd incllcctivc by
nalural cvcnts. [n thcsc rcqards, currcnt space
systcrns, al lhough vulnerable in orbi t ,  arc morc
vulncrablc in thcir  Earth based l inks.

Whi lc rclat ivdy immune to ccrtain Earth
bouncl (hrca(s, current space systems havc sone
spccial, scrious, and thus lar inadcquatcly
countcrcd thrcats to thcir survivability. 'l'hcsc

thrcals dcrive liom these characteristics of space
systemsi

1. Thcy are physically fiagile.
2. They are highly complex and delicate

3- Thcy cannot be hidden liom the vicw ol
ground sensors.

4. They usually travel in lixed or nearly fixed
orbits, making the exact locations highly
predictable.

CHAPTER II
SURVIVABILITY OF

ANNEX:
SPACE SYSTEMS

.'r. 'l'hcy 
travel at vcry high rttativc spetrls

which makes thc i rrpact with cvcn a vtry
smal l  object highly clL:str .rrct ivc.

6. - fhcy opcratc in a vacutrrrr  whith drxs nor
attcnualc or scattct .  van()us Ibrms ol  cDrrgy
difc(1cd al  (hcnr.

7 .  
- l ' 1 r , 1  

; ' r ,  ' l ,  v ' , i , 1  , , t  n , , . , , ' ) .  l , , f  i , , , i \ ,
dcl tnsc.

Somc tcchnical  ar: t ions havc bccn takcn l)y rh( l
Unitcd Statcs (o rc( lu.c thcsr vulncrabi l i r i t :s.
I ikr : t roni<: cornponcnts havc bt:r 'n pr.orr t t rr l
against /i// /rrl.r/,/ s()Lrrccs ol ra(liirti()n G q..
nuclcar cxpkrsions),  l )ul  lh(:y rcrnain cxrr.(  rr){r ly
vulncral) lc 1()  hss ( l istanl  rhrc:r(s.  S{rrx vchir lcs
arc capablc ol  chanlainf.a orbirs to avoi<l  ccr. tain
types ol  hosl i lc act ion. Nolwi lhsran(l in l .J,  {)ur
spa.c systcms rcmain csst:nt i : r l ly vulncr.ablc,
viablc only as a rcsult  ol  Sovict  tolcrancc,, , !hirh
dcf ivcs in largc pa l iom pol i r ical  c(rrsi( lcfal i rxrs
In t imc ol  war,  wc must calcularc (har mosl () l  (Jur.
currcnt ly undclcndcd satcl l i rcs woulci  l r t :
destroyed in minutes, al lo l  thcm wirhin hours-a
r:alarni tous loss whcn onc considers thc cxrenr ()
which we rcly on our satellitc sysrcms.

(] iven the character ist ics ol  currenr sarcl l i lc sys-
tems, i t  is qui tc casy to l ;st  ways lbr the Sovicts to
at(ack them, ranuing liom thrcwing sand in thcir
path with rockcts (o burning thcm out ol spacc
with exotic, luturistic beam wcapoos. We havc
noted a number of postulated altack modes ancl
anaiyzed then individually. Somc ol the attack
nodes are possible for the Soviets to cmploy now.
The USSR has a rathcr primitive but potentially
effective antisatellitc weapon system for single at-
tack against a satellite in certain orbits. Further,
they can now fire nuclear missiles at each of our
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satellites which would a.lmost certainly destroy

them. Within a few years, and within their

auailtble technology, the Soviets could probably

develop capabilities to shoot down satellites over

their own territory with direct ascent' nonnuclear

missile attacks. Further in the future, beam

weaponry-ground or space based-can Pose
even more serious threats to directly overhead

rargeH,
Postulated attack modes, however, do not con-

stitute real vulnerability problems for a given

space system in uartime unless they cannot be

mitigated or countered by technological or

military measures. I\ peacelinu, postulated attack

modes do not translate into system vulnerability

unless they can also Pass the test of political

credibility.
An examination of the survivability problem

and its relationship to U.S. options for a

spaceborne ballistic missile defense leads to these

conclusions:
o Vulnerability of currcnt U.S. sPace assets

(iDtelligence and communications satellites

and the Shuttle) sharply increases the im-

perative for an effective spaceborne defensive

system which can defend itself, reduce the

threat to other sPace systems, as well as de-

fend ground targets against hostile objects

transiting space, e.g ICBMs.
Defensive systems employing large numbers

ol less soPhisticated satellites are far less

vulnerable than those emPloying small num-

bers of more sophisticated satellites
An ability to provide mutual warning and

prorection among salel l i tes in a ball ist ic mis-

si le defense is verY imPortant to

survivability.
The sooner a sPaceborne ballistic missile

defense system can be deployed, the better its

survivability (long lead time systems aie

susceptible to long lead time Soviet

countermeasules-real or postulated).

. Future U.S. deployment ol more sophis-
ticated beam weapon military satellites may

be dependent for survivability on protection
provided by a lower technology defensive
system already deployed

We have examined cuffent and Postulated
future Soviet attack modes against U S. space
vehicles and find that they fall into two basic

categq es: peacetime attack and wartime attack.

ln wartime, the attack could be designed to

destroy U.S. systems or impair their utility
A much larger range of current Soviet cap_

abilities could be brought to bear in Peacetime lt

is technica.lly possible for the Soviets to attack

U.S. satellites as they pass over certain areas of

the Soviet Union with either direct ascent missiles

or with their antisatellites (ASATs) armed with

various nonnuclear destructive payloads Some ol

these possibilities are dillicult to offset technically
without severe weight penalties to U S. systems
Fufther, laser systems currendy available to the

Soviets could, after numerous attacks on each

satellite, wear away protective shields and over

time, destroy them.
However, these attack modes presuppose a

Soviet willingness to risk the grave consequences

(including war) ofattacking U S d(I?nsiuc systems

in peacetime. It is extremely doubtful that they

would do so. Therefore, otherwise viable sPace

defense options should not be eschewed on the

basis of this class of threat
The wartime threat is more critical The most

serious of tartet, wartime threats to U.S sPace

systems arc those of nuclear attack, either to

destroy or to disable, using the effects ofradiation

resulting from nuclear explosions lndividual

U . S . satellites or systems involving small numbers

ol satellites are more vulnerable to such attacks

than are multiple satellite systems There are

technical shielding means available to partially

guard against radiation emects-at least enough lo

reouire that individual nuclear attacks be
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mounted against each satcllilc ifsatcllilcs arc ade-
quately dispcrscd in spacc. Howcver, vulncrabil-
ity to radiation cannot be completely overcome,
cspccially if very large (100 megaton or larger)
wcapons wcrc to be detonated in space in such a
way as to maximize electromagnetic pu)se (EMP)
efltcts. The nuclear collateral damage to the
Soviet Union especially through EMP makes this
attack option highly unlikely.

II Soviet laser capabilities come to include very
powerlul pulsed systerns, i( is possible that they
(:ould dcslroy ovcrhcad satcllitcs in a single attack.
Howcvcr, it is doubtlul thal such systcms could,
within thc next dccadc or so, bc ablc to dcstroy
satcl l i tcs coming ovcr thc horizon and thus
shicldcd by much morc ol thc Earth's atmos-
phcrc. This incrcascs thc survivabilily prospccts
l i ,r u mult ipl,  satcl l i tc dclensive sy.tcm.

Thcrc arc important military responses to the
wa imc Soviet attack modes. All at(ack modes

dcpcndcnt for their execution on launch of a
Soviet missilc or satellite into space would be sub-
.iect to attack by any space delense system which
was also capable of p.r lbrming irs primal mis-
sion ol attacking ballistic missiles. The Sovicts
could no longer count on mounting a succcssful
attack against passive space systcms. Even should
the Soviets eventually create thc mcans to attack a
spaceborne defense system successfully in order to
launch a subsequent strategic missile attack, all
chances of destroying the U.S. dcteffent on the
ground would be lost. In these circums(ances,
launch on warning or launch undcr attack
bccomc both credible and leasiblc rcsponses lbr
the United States. The Soviets could not cxpcct,
alter the attack in space, that the U.S. Prcsident
wouid hcsitatc to respond to sensor warnings that
a missile attack had bcen launched from thc
USSR. This fact alonc would makc a spaccbornc
dclcnsc ol great stratcgic valuc.
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CHAPTER III: NONMILITARY DIMENSION -

Space holds the prospect lor a rcturn to sanity
in the nationa.l security spherc. It also holds the
prospect for a revitalization of progress in the
nonmilitary sphere. With a prcper combination
ofspace technologies, we can sharPly improve the
security ofthe U.S. and its Free World allies, and
can also restore confidence in the ability of Free
World economies to meet the challenges o[ the
future.

View"d from a hisrorir al perspectivc. fcw scien-
tific and technical events havc th€ stature ofa gen_
uine revolution in the course of human affairs as
has thc conqucst ol space. Man is st i l l  too.lose to
his rccent entry into the spacc age to comprehend
lul ly the impacr ol rhis cx r ra(errest r ia I expansion
and thr (oniurrent implirarions lbr c, onomit '
grow(h. pul; l i {  al inl luence. and narional s,r uri ty
Thc conquest of space and its rcsources will be as
signilicant in the cconomic exPansion in thc 21st
century as improved ships, navigational tech-
niqucs, and lircarms were in the exploitation ol'
r e rns r r i a l  resou r ( r ' s  i n  t he  19 rh  ren tu ry .

Spacc is the High Frontier that will be recog-
nized as having the strongest influence on tuture
strategics, both commercial and military. The
success of these strategies will have profound ef_
fects on the resolution of many contemporary
concerns, ranging from the availability ofassured
energy resources to meeting Third World eco-
nomic aspirations.

In the past, government institutions and in_
dustrial organizations usually concentrated their
planning and decisionmaking on the near term,
most often less than five years- Space utilization
strategies require long term planning, extending
over the next several decades. Such long term
commitments ofrcsources imply a distant horizon
for space programs. This may adversely affect the

decisions regarding the development funding for
the most promising option of the 2lst century.
For example, space missions such as the manned
lunar Janding or Skylab achieved their short term
objectives but failed to provide any forward thrust
for the next evolutionary steps. What is needed is
the dcvclopment of core technologies which can
mecr rhc requirements ol a nulttplir! ol :pate ap-
plications, both near and long term, and can
thereby mzximize both the commercial and
military uses of space.

A key lactor in the success offuturc nonmilitary
spacc programs may be internarional coopcration
among Free World countries. This would require
an international Iiamework capablc of coor-
dinating, integrating, and managing the efforts of
conlributors in many parts ol thc world. With
such cooperation, it is likely that the potcntirl in-
dusrrial uscs oI spa(e (an meer expectatiuns
without placing an undue burden on U.S. in-
dustry or taxpayers.

Industry, which must lbcus on the risk as well
as the profil potcntial ol ventures in space, will
need the support of government. Industry cannot
gamble with investors' funds. Therefore, when
high risk, long term development periods or large
capital requirements become necessary, .joint
indu st ry- governmen t cooperation wil l  be
essential.

In summary, the U.S. must be prepared to
ncct both the military challenges anrl the
cconomic challenges of space. If successful, the
U.S. will gain much more than the prcstige of a
Sputnik triumph or a Moon walk drama. The
U.S. will garner the priceless advantage of secur-
i ty and rhe abil i ty to supply valuable new servi, es.

t For fuller trcatment, see Annex.
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manufactured products, and energy to the world

In fact, the last_named opportunlty-energy

from space-has an esPecially Prcmising poten-

tial. A decade of scientific studies and a recent

comDrehensive socielal. economi('  environ-

m.nial, u.rd technical assessment by the Depart_

ment of Energy Project that power could be

beamed from sPace lo Earth in large quanL;lies

For example, ii has been estimated that otu solar

power satellite ISPS; would be able to Prcduce the

electrical power output of up tof" nuclear or coal

olants. Further, the cost of this Power would be

competitive with rerrestria-l energy conversion op-

tion;. ff the development and imPlementation of

solar Dower satellites were successful, electrical

po*er could be supplied on a global scale The

..onomic sains and the indePendency from

nonrenewable energy resources would be ex-

tremely valuable strategic assets
It is time lor the United States to embark on an

asruIely conceived commilmenl to exploir sPace'

A piecemeal, on-again off-again aPproach, char-

acteristic ofpast elforts, will not prove to be timely

or economi;al. In contlast, JaPan establishes long

term goals and stays with them until they are suc'

cessful, European consortiums are also lncreas-

ingly setting long term goals Where will we be'

on-e or two decades hence, if we do less?

Histow is likelv to recognize only two U S

space effofis as crucial-our /u/rbnal commitment

i; fi. 1960s to be firsl on the Moon and our na-

rional commitmenl now to develoP the srrategic

Dotential of space-if we seize the opportunity to

io so. Securiiy in space and access to space based

energy. Products and services, and an inter-

nad;d ;ealization ofAmerica's resumption ofa

leadership role in technology will be denied us'

otherwis;. This Administration is at the ight

Dlace. and this is the right time to claim this place

in historv for the United States.

Ho* io *. exploit this opportunity? Initia'lly

we need to develop a more economical space

transportation capability and to fund the low cost'

Dreparatory and developmental srages of the most

Drom;sing space industrial opponunit ies Only

uf,". rh. -"unt and e(onomic viabil i t l  of com-

mercial ventures are established need large com-

mitments of government or private funding be

The concurrent development of military and

civil space suPPort systems will produce valuable

synergistic benelits to both civil and military prc-

Erams because both depend on the same core

iechnotogy. In the Pasl the U.S has erected ar(ifi-

cial barriers between the two efforls These bar-

riers have been grossly detrimental to both space

proqrams. However, under lhe present Ad-

min-istration, DOD and NASA are making re-

newed efforts Io break down these barriers'

Another aspect of joint development which

musl not be overlooked is major investments in

commercial space systems. lt is not reasonable to

expect individua.l nations, companles' or consor_

tiums to create the space facilities necessary for

industrial/comrnercial grcwth if such investments

arc not protected fromhostile interfetence, attack,

or seizure,
Our proposed space policy's most important'

initial ;bje;tive is the develoPment of an im-

pro.,ed Space Shuttle. Our first goal should be a

substantial payload inclease to garner the benefits

associated with economy of scale, as well as a

desirable increase in unit capability Our second

qoal should be system cost reduction The total

ichievable cost rcduction using available tech-

noloqv is conservatively predicted by recent

engiieering studies to be ten to one (compared to

the current Shuttle)
A recent technical assessment by NASA (I

Bekey and J ohn E. N ang)e, Just O,er thz Horizon tn

Sbae, AstroMulii I Aaonautit, NASA Head-

cruarters, May 1980) projects the following poten-

tial cost reduction: "The shuttle will not do better

than $1000 to transPort one kilogram to orbit,

comp?tled to only $5 to Ily one kilogram in an

airliner from Los Angeles to New York, although
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the energy requirements are the same. The cost of
the equivalent electrical energy comes to only
ah'ut r0 cent\ .  leavrng:r lor ol  room lur improve-
ment." The NASA authors expect lirlly reusable
vehicles and other systems to rcduce the cost of
spacc (ransportation "by al l&it tva o/. ^ of
tn!nilu.l.." An optimized system would opcratc
likc an air cargo airline. It would operate on a
rapid turnaround schedule assuring high utiliza-
tion ol grouncl support lacilities and people.

The second ;mmcdiate objectivc of our ncw
spatr: policy should be the creation ol a manned
spacc stzrtion in low Earth orbit. Such a s(atron rn
ncar spacc would permit bw cost, cfficicnt
dcvclopmcnt and test ing ol  both civ i land mil i tary
rystcm clcmcnts. Thc latcr dcploymcnt ol  a
mannccl station at gcosynchronous orbit is also as-
scssr:cl as a sound txnnomic invcslrncnt. Consc-
qucnt ly,  thc l i rst  stat ion may wcl l  bc dcsigncd to
scrvc as both an initial tcst lacility and also as :r
i rway stat ion" lbr t ransi t ioninq to a sustainablc,
manncd prcscncc in geosynchronous orbit- llvcn-
tu;rlly, thc Moon itsclf may scrvc as a spacc sta-
t i " n  w i t h  i m p , r r t a n t  b c n c l i r q  j i r r  ( h c  ( o n s t r u ( r i o n

ol installations, such as SPS, in gcosynchronous
orbi1.

Our third immediate object ive should bc thc
development ol reliable, high capacity cncrgy
systcms in spacc. The initial application of such
syslcms would bc the po\aerine of othcr installa-
oons tn space,

1'hc final objective ofour proposed space policy
is thc initiation of prcpamtory dcvclopmcnt of a
sclcc{cd numbcr of promising commcrcia.l busi-
ness opportunitics. l'hc tcrm "prcparatory

dcvclopment" was adoptcd to cmbracc lhc lol-
lowing considerations: rhe ulliMle goal ol ^ll such
ellort is to establish independent and self-reliant
businesses, any government eflorts to "seed"

these ventures should be oiented to this goal. The
gnvernmenr' \  " t l | r ts should fo,us on prepar ing
for the transition of these "seed ellbrts to becom-

rng intlependentl2 dable connercral operations as
soon as possible.

This approach should also suggest that system
dcvelopments emphasize production, rather than
research goals. The importance of this must not
bc underestimated. Research oriented programs
scek to glean as much knowlcdge as possible from
cach development. Howcvcr, undesirable eflects
usually occur, including increased development
costs and program delays. In order to ensure that
such adverse consequcnccs are prevented, over-
sight boards which includc businessmen should
preside over any prcparatory development des-
tined to be a commcrcial business.

Means of meeting thc lirst two objectivcs, im-
proved space transportation and the construction
ol manned space stations, arc being advanccd by
-Ihc Boeing Company, Martin Madetta Cor-
poration, Rockwell Intcrnational, and othcrs.

S'.vlr al propo.als also t.xist for powt ring spar ,
installations: nuclear power plants in orbit;
nuclear reacto$ on thc Moon; and various op-
lions lbr the conversion ol solar energy into elcc-
lrical power. These systcms rcquire more study
bclbre specific recommcndations can be madc
regarding preferred options. However, we can
state that the strategic potcntial ol energy liom
spacc is so enormous that vigorous research on
these options is essential.

SPACE TRANSPOBTATION AND
SPACE STATIONS

Today's Space Shuttle, a returnable spacc
transport, is proving to be more economical than
any previous expendable rocket system. How
ever, it was designed to use as much available
hardware (like its strap-on boosters) as possible
because its deuelopmsnl .ojl had to be minimized at
the time it was approved. This was due to NASA
funding limitations. Consequently, its economr
perlormance is less than technology would have
permitted, even at the time it was designed. If we
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now develop a larger carrier and pay careful at_
tention to ground cost minimization, engineering
studies predict that future sPace transport costs
could be cut to 10 percent or less ofcurrent Shut-
tle costs. The possibility of reducing Shuttle cost
that much will profoundly reduce the costs (or in-
crcase the capability per dollar spent) of sPace
defense systems. It will also greatly expand the
range of business opportunities that will Prove to
be commercially viable because the costs are very
sensitive to space transportation expense Clearly,
the development ol a more economic Shuttle is
the highest pdority item for both the future
military and the nonmilitary progaams outlined.

A second generation Shuttle would most likely
be a two stage vehicle with both stages fully
reusable. Routine reuse would be Patterned after
cargo airline operations. Consequently, fast turn'
around, high maintainability and minimum life
cycle cost will be primary design requirements
First stage fuel would be a hydrocarbon like
methane for economy. This stage could be of all
aluminum constrr.rction-heat sink design rather
than heat shield tiles.

The pacing development item would be the
main booster engines. Based on system design
studies performed for NASA, a 125-ton payload
would require five or six engines ofapproximately
Saturn F-l size and type, but redesigned to Pro_
vide longer lile, low cost, and easy maintainabil_
ity. A developmenl cycle ofonly f ive years is pos"
sible with responsive program management.
Total progmm cost would be in the vicinity of $12
billion.

The initial space station at low Earth orbit
could be the space opentions center (SOC) being
advocated by NASA. This platform would be an
opemtional base in space for the assembly and test
of space equipment, repair of satellites, and the
staging of equipment bound for higher orbits.
Minimal scientific research would be conducted
here,

With a 1982 go-ahead, a space oPerations
center could be in place by 1986. Costs of ap-
proximately $6-8 billion are estimated.

SPACE BASED ENERGY SYSTEMS

Solar cell arrays in orbit may be used to collect
energy from the Sun. This power can be relayed
to Earth through microwave tlansmission. The
microwave transmission system requircs large
antennas in orbit and on the Earth to be elncient.
For example, in one design a 3000-foot-diameter
transmitting antenna is part of the satellite and a
four by five mile (elliptica.l) receiving antenna is
requircd on the ground. If a high level of power,
say 5,000 megawatts, is transmitted from orbit to
Earth, then the total costs of the salellire power
system, including the rcceiving antenna on Earth,
can be apportioned over a very large amount of
power.

Because of large scale ope€tion of the system,
delivered power costs are predicted to be competi
tive with coal or nuclear powet plants, For exam_
ple, i fa $12.5 bi l l ion ($2,500 per ki lowatt in 1981
dollars) system capable of 5,000 megawatt outPut
were purchased, it might cost around $78 billion
over 40 years to own and operate it ($12 billion in
depreciarion plus $21 bi l l ion inleresr ar l2 per-
cent, $33 billion earnings at 18 percent, plus $12
billion in operating expenses, taxes, and other
costs). The station would deliver l�6 trillion kilo-
watt hours of power over 40 years. Hence, the
aoaage cost of the power delivered is under five
cents per kilowatt hour.

A comprehensive assessment of a i.epresenta-
tive space based energy system was conducted by
the Depa.rtment of Energy lrom 1977 to 1981.
Their evaluation did not rcvea.l any technological
barriers. Continuation of system definition,
refi nement of initial socio-political-environmental
assessments, and test ofkey system elements is the
next step. Since cost attainment is vital, major
emphasis in the program would be placed on cost
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control. Finally, dzmonstration of cost attainability
for key system elemenrs would be rquiredpnrr to
seeking funds for full scale implementation.

A conventionally paced research program
would require spending about g30 mi.llion per
year for the next three to five years. At the end of
this period, commitment to pilot production of
key items (to demonstlate cost achieaabititl) and a
limited space demonstration oI promising tech-
nologies would be sought. The first full sca.le
system would be built after 1995 if the system's
promise is achieved,

An Administration decision to support a joint
commerciavmilitary space program has many

political ramifrcations. It is believed that the
majority are positive.

The dominant benefit to the U.S. ofembarkins
on a joint military/commercial space developmeni
plan is that this country will then have a compre-
hensive space policy with well integrated long tem
ooJectrves.

Ifthe U.S. offers participation in these space ef-
forts to our allies, many intemational benelits
may accrue. For example, the proposed space
defense is capable ofprotecting Europe andJapan
and our allies would share in developing space
based industry, so they would be likely to share in
the costs of the program.
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CHAPTER III ANNEX: SPACE INDUSTRIALIZATION

INTRODUCTION

Viewed from an historical perspective, few
scicntific and technical events have the stature ofa
gcnuine revolution in human allairs. The ereat
watcrsheds leading to physical translbrmation and
thc way mcn havc lived, thought, and actcd, from
(hc discovery ol fire to the taming ol rne arom,
must now includc the conquest ol spacc. Man is
slill loo closc to h;s cntry into the space agc to
comprchcnd the potential impact ol this capability
to cxlcnd his cvolution into spacc-a dimcnsion
that has until rcccntly bccn unattainablc, lirrbicl
ding, clusivc, and tantal izing in i ts unrevcalcd
and unknowable promiscs. The cxtratcrrestrial
cxpansion ol the human spccies wiil alltct every-
onc. Already, the cl lects on communications and
Earth observations arc global. Success or lailure
in grasping the beckoning opportunities ol spacc
utilization will have as much inlluence on the
destinies ol nation states as the industrial revolu-
tion had on the developmcnt of thc world as we
know it today.

During the last 150 years, the industrial revolu-
lion affected lifestyles in every part ol the world.
Ncw industries profoundly changed the relation-
ships trrween nations. The l9rh tenrury empires
disintegrated as the new political and economrc
dominance ofindividual nations, Iargely based on
their tcchnological progress, led to the East-West
srruqglc for qlobal inf luenre an<l the emerginq
North-South dialogue.

Technological progress will continue to be the
key to "conomic growth. polir ical inf luence. in-
dustrial expansion, and national security. Thus
the conquest ol space and exploitation of its inex-
haustible resources and unique characteristics wilJ
be as significant in suppofting the economic and

tcchnological networks and determininc interna-
tional, political, and commercial rclationships in
thc futurc as superiority in ships, navigational
tcchniqucs, and lirearms was in the devclopncnt
and cxploitation ofterrestrial resourccs in thc 19th
ccntury. l f  wc abdicate our lead in spacc, thc
rcsult could be the rise once again of impcrialism,
using modern technology to thc samc ends as in
thc last ccntury.

Somc view space utilization as a divcrsion ol'
lunds lrom more worthwhile socictal purposcs, as
an cndcavor primarily ol scicntilic intcrest, or as a
Ibrm ol cntertainment covcred by thc mass
mcdia. Others view spacc as thc Hi1Jh l.'ronticr
which dcscrvcs to bc rccognizccl as thc sinelc most

IX nasrvi inf lu(n(( on al l  luturc srrercqics.
whcthcr military or commcrcial. Thc succoss ol'
thcsc stratcgics will have most prolirund cllccts on
th, r, solution ol (ontImp,,rary t"nccrns ranr; inq
lrom thc availability of assured energy resourccs
ro mcctinc Third World cconomi< rspirrr i"ns.

In the past, govcrnmcnt insti tut ions and rn-
dustrial organizations usually have concentrated
their planning and dccisionmaking on the near
term, considering fivc to ten years to be lone
tcrm. But spacc utilization strategies will have to
bc bascd on thc projccted consequences, r.e.,
scenarios of various program options extending
through thc ncxt 50 years. Such long term im
plications of thc use of resources beyond the
Earth's biosphere for human benefit tencl to give a
futuristic implication to space programs. This
.onnolal ion may adversely affer t decisiun. re
garding the funding for research and development
required to exercise rhe most promising oprions
fo r  rho  2 l s r  cen ru ry .  Houever .  su ,h  op r ions  a re
required to help focus the near term space pro-
grams so that they providc information on which
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to base the next phase. One must avoid, as much
as possible, space missions such as the manned
lunar landing or Skylab, which achieved their ob-
jectives but foreclosed any forward thrust for the
next evolutionary steps. What is needed is the
development of corc lechnologur which can meet the
requirements of a multiplicity of space applica-
tions and which will lead to step by step advances
in the cornmercial and military uses of space
(Figure 3).

As important as the role of tecbnology is in the
planning and execution of specilic space pro-
grams, economic, environmental, and societal
issues must be considered in parallel to ensure the
continuance of broad support for the space
progTams.

Industry, which must focus on the near term
profit potential of ventures to be conducted on
Earth or in space, will need the stimulation of
government support. Without such support it will
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not embark on and participate in specilic activities
rcquiring long term, high risk investmcnts. Joinr
industry-government cooperation and planning
will bc essential to achicvc the lonqer lcrm non-
military space program goals of crcaring prof-
ilablc markets for industry.

Incvi(ably, in toclay's economic cl inrarc, space
ac(ivities are goine to be assessed morc critically
than (hey were two decades ago. But tinancial
, ons r r : r i n rs  shnu i , l  no t  be  rhe  so le  dc r r . rm inan r  ro
thc planning ol inclustr ial activir ics in spacc. A
ckrsc coupling bctwccn these activilics and na-
(ional sccurity implica(ions is impcrarivc. Beyond
that, thc acl ivit ics should be pa ol rhc stratesv ro
Iinci synerqist ic solutions to humanity's mos(
prcssing problcrns pcrtaining to cncrgy, thc cn-
vironDrcnt, and rcsour'ccs,

What is ncccssary (oday is to gain a broad pcr-
spc( tivc ol thc polcnti:rl ol spacc and to cngagc in
stratcgic planninq, guidcd by l lolxrt Goddard's
statcmcn(: " l( is di l i icult to say what is impos-
siblc, lbr thc drcam oi ycslcrday is rhc hopc ol
ttxlay and thc rcaiity ol tomorrow."

INTEGRATED SPACE MISSIONS
Therc is a wide diverscncc ol views rcnarding

th, l ' ,nq r, rrn glubal imParr. ol splt misqions:
thc inllucncc ol advanccs in science and tcch-
nology on lirture commcrcial, industrial, and
mil i tary activit ies; their competit iveness with
similar activit ies performed on Earth; ano rne
s' Je t iming. and etler r ivcni ss ol invesrmcnrs in
space prosrams by industria.lized natrons in
response to idealistic visions, pragmatlc con-
siderations, and political realitics.

The U.S. space program has pursued two sepa-
rate paths. One is representative of the non-
military activities carried out by NASA and more
re 'en r l y .  b r  i ndus r ry .  p r imar i l y  i n  rommun i ,a -
tions. The other is the Department of Dcfense
(DOD) military activities which have been
recognized as being critical to U.S. narional
security,

The nonmilitary space missions fali inro rhe
broad categories of information, cnergy, indusrry,
sen ices. and s, ience. Thts mil irdn space mi."runs
are concerncd with intclligence, detense, and of:
lense. Although thc nonmilirar) and military
space progmm budgcts are about the samc, there
have becn only limitcd interactions between the
two pl.osrams. It is obvious that therc ls con-
siderablc synergism bctween thesc space mtssrons.
This was recognized in the.joint NASA/DOD
devclopment ofthc Space Shuttle and ocserves rn,
( rraslnq /rrenrion as m,,rc ambiriou. missions
which could use a similar tcchnological base are
undenakcn.

In vicw of the significant invcstmcnts rcquircd
lbr Iuturc manned and unmanncd spacc mtssrons
tr; achicvc mil i tary and nonmil i tary goals, an intc-
gratcd long {erm stratcgy bascd on incrcmental
advanccs ol tcchnologics ol incrcasing scopc and
cllidivcncss is cssential. Such a strategy is being
pursucd by thc USSll, wherc it is at rimcs dil:
Iicult to discern thc boundarics bctween military
and nonmil i tary spacc missions, bccausc the
dcvelopmcnt ol spccilic tcchnoloeics is common to
Mth.

The U.S. nonmilitary lpace progmm has been
characterizcd by well publicized missions (e.g.,
Apollo, Skylab, and Voyager) which wcrc under-
taken to mcet specific political, rcchnological, or
scientific goa.ls. Despitc the wealrh of information
obtained, thcse missions resultcd in a dead end
bccause an intcgrated long term strategy for space
applications had not been evolved.

Space missions can bc viewed as branchcs of a
lree trunk rcpr-esented by core technoloeies as the
strong roots required for Ilture erowrh (Figure 3).
The core technologies should be dcveloped to sup-
port nonmilitary and military missions, wirh each
branch providing increased capabilities and re
quiring more substantia.l capitai investments. The
success of near term space missions would reduce
the risk of introducing subsequent missions and
wouid also establish the requirements for the

'l
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people. For example, enhanced data Prccesslng
^ni intbr-utio" exchange capabilities would re-

quirc increascd antenna sizes and power supplies'

uri l izarion of solar energl could lead lo lhe

development of solar power satellites to beam

power to other satellites in orbit and to supply

power to Earth to supplement terrestrial power

generation. Large mirrors could rcflect solar

radiation to desired areas on Earth so that ter-

restria.l solar energy conversion facilities could be

utilized 24 hours a day Unique materials could

be produced in the near zero gravity and/or high

vacuum in orbit for use in space constructlon

Droiects, or on Earth. Lunar or asteroidal

maierials could supply material requirements of

space constructlon prolects

GROWTH POTENTIAL

Eflbrts are being directed to confirm the pos-

sibi l iry ol producing unique matcrials in space

Once it has been demonstrated that such mater-

ials can bc produccd in space' and inlbrmation

about their structure and properties has become

available, production methods and Processes
could be developed and space industnes estaD-

lished. The low gravity conditions achievable in

orbit, possible attractive features of living in

sDace, and utilitarian motives associated with

spatc industrial activir ies may result in a gradual

intrease in human habirations in space Alrhough

it is too early to project whether large scale human

mieration to space will take Place at some iuture

tim"e, demonstration of habitability of space with-

out advene effects can be exPected to ftsult rn a

Permanent human Presence.
The timeframe for the growth ol space indus-

trial activities extends well into the 21st century,

with significant revenues projected for each one of

these activities. The revenue potential will, to a

Iarge measure, depend on the successful develop-

ment ol economic and reliable sPace transporta-

tion systems. The thrust of space transportatlon

system develoPment is exemplified by the SPace

Shuttle, whose goa.l was to achieve a signi{icant

reduction in transPortation costs to low Earth

orbit. There is no inhercnt technical barrier to the

developmenr of an cconomic space transporlation

system which could approach airline-type oPera-

t ional procedurcs in support of space

industrialization.
Space systems today extend to only a few

meters in size, but systems measuring sevcra'l

thousands of meters are already being analyzed'

The largest satellites in orbit have masses ofa few

tons bui construction of systems with masses of

scveral thousands ol tons arc being prolected

Manned activities in space have been carried out

by highly skilled and trained astronauts stayrng rn

space lbr a few months, at most Semipermanent

occupancy ol space by thousands of workers

would be required to achieve the goals of ex-

panded space industrialization activities.
In a little more than two decades slnce the

dawn of the space era, man has penetrated outer

space, landed on the Moon, orbited hundreds of

satellites, and obtained valuable and beneficial

global information. It is inconceivable that this

evolution of space activitics will not grow expo-

nentially as space industrialization opens new

markets, demonstrates exPandlng opportunrtles

for business ventures, and becomes the arena for

national cooperation as well as competition lt is

clear that numerous politicat, social' legal, and

financial challenges will have to be met both on a

national and international scale so that the tan_

gible returns will be of widest benefit to socrety

and reward to those ParticiPating in the creation

of a new industry.
Although projections of markets and potential

revenues are based on assumptions regarding the

luture course of the develoPment ol space indus-

trialization, the magnitude of markets for infor-

mation and energy related activities is sulficiently

large (Figure 6) that even if annual revenue fails

to increase as rapidly as Prcjected, the revenues of
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spac{: industrics could M among thc iastcst grow-
inq ol  : r l l  inclustr ial  act iv i t ics ol  rhe 21st ccntury.
Spacc inclustliaJization could havc as proJouncl an
cl l i : r : t  on nat ions in thc 21s( ccnrury as rhc in,
dust al  rcvolut ion hacl on thc pol i t ical  rcal ign-
rncDt ol  nat ions in the 1grh ccn(ury.

INTERNATIONAL PARTICIPANTS
'l'hc growth of spacc industrialization capabili-

t ics is not restr icted to only a lcw nat ions, but in-
cludcs an increasine number of participants
(Fieurc 7).

Thc Soviet Union has demonstrated i ts com-
mitDcnl to a vieorous long rangc expansion of its
space capabilities with cmphasis on manned space
operations iasting many months. Thcse are thc
prFi urqors of spa, e indu.tr ia l izar ion ar r iv i r ies,
which parallcl continuing commitments to sub
stantial military operations in spacc. Several
European countries are increasing thc! spacc
related activitics and Third World countries arc
increasing)y rccognizing thcir stale in the suc-
cesslirl outcomc of space industrialization

endcavors- One of the striking examples of a
growine commitment to spacc programs is the
Japanese space industry's projection that annual
sales will grow from one hundrcd bitlion yen per
yeaf in 1980 to onc trillion ycn in the mid-1990s.
The .fapanese expcc( to share not only in the
growth and demand for various satellites, but also
in the manulacturine ofvarious products in space
and in the dcvelopment and launching ofrockets.
The Japanesc realize thc value of a high rcch-
nology proeram as a stimulus for their cconomy
and as a mcans to improve the quality of lite in
.Japan. Thc.Japanese rcport states: "The world i:r
in a major transitional stage to cntcr the space
uti l ization and Japan, too, should r ide on rhe
wavc ol-the luturc and movc steadily l irrward-it
is ncccssary to plan tbr.]apan's devclopment ol'
the space industry in l inc with thc U.S. and
Europ| l i , ,m th'.  srrndpninr ot a I i 'n( rrnse vicr
and global outkxrk."

Anothcr cxample ol intcrnational inlcrcst in
IirtLrrc spacc activitics is thc studics ol thc solar
powcr satellitc concept which arc being carricd
out in paral lel wirh thosc in the United Sratcs and
in Canada, England, Francc, Ge rmany, ..f apan,
rnrl the S,,vicr Unron. .r.  w;r. rcporr,r lar inr,.rnrr-
tional mectings ol prolessional socictics. In addi-
tion, Austria and India havc cstablished industry
\aorkine qroups under qovernmrnr auspi(.es
which lbllow the progress in this field.

Already a numbcr ol organizations whosc aim
rs to advancc space industrialization have been
founded (Figure B). Thc largesr and mosr succcss-
Iill intemational orsanization supported by
governments is INTELSAT. Ir is mosr likely (hat
internationai, govemmental, and commerclal
organizations aimed at space industrialization will
prolilerate as transportation costs decrease, orbital
operatiorral capabil i t ies inr re"se. and quppurrints
technoloqies are dcreloped Among the most im-
portant technology developments is advanced
robotics, which may make i( possible to reduce the
rcqujremenr lbr labor-inrensive acrrr ir ies in space

Figurc 6, Prclecaed
Comparison
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and placc incrcasing reliance on automated
asscmbly, construction, and operations ol space
industrial facilities.

STRATEGIES FOR
SPACE INDUSTRIALIZATION

Thr broad qoals of spa(r '  indus'r i iJizrt ion dre
1o providc options for thc most vexing challcnges
found on Earth, the dwindling natural rcsourccs,
cnvironmental degradation, and the aspirations of
humanity to achieve a higher standard ol living.
Spacc industrialization is synergistic with national
security because extensive space operations will
have a strong influencc not only on thc lcadcrship
ol U.S. industry in high technology, but will also
provide thc industrial inlrastructure rcquired lbr
h,rh n,rnmil irary and mil i tary spa, c op"rarions.
Thc construc(ion ol largc inlbrmation systcms,

plants for processing materials in space, and largc
enerqv conversion systems lbr use in space or sup
plying power to Earth are unlikely to be achicved
by an Apollo-type national cffort. Rarhcr, they
will be achicvcd by a vigorous national spacc pro-
gram which recognizes that a serics ol wcll-clelinecl
cvolutionary slcps, solidly foundcd on thc
dcvelopment of corc supporting technologies, will
bc rcquired (Figure 9).

'fhc year 2000 has bccn choscn as an arbitrary
dividing line lbr thosc spacc appiications and cr;rc
tcchnologics. Thcre is a rcasonablc c(Dscnsus (ha(
thcy could bc dcvclopcd durinq thc ncxt 2() ycars.
Thc invcstmcnts indicatcd in | igurc l(,  assunrc
an avcrasc funding lcvcl ol about g5 biliion pcr
ycar. The rcvcnues during thc l irsl 20 ycars (r
nonmilitary spacc applications may achicvc only
20 1() 50 pcrccnt ol invcstmcnts bul sc( (hc stagc
lbr the morc cxtcnsivc applicat;ons indicated in

Figute 9. Nonmiliaary Space Application

**'^-naruruxc l9u!'!ll-l
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Figure 9, when revenues can be expected to ex-

ceed investments,
Space industialization on a greatly expanded

scale could be expected to occur after 2010, when
extmterrestrial mate als may bring about a new

era in human activities in space. This may pro-

vide solutions to the challenges concerning the
availability of energy supplies, irrcversible en-
vironmental eflects, and the dePletion of natural

Space industrialization implicitly assumes that
industry will initiate the practical application ol
research results and technological develoPments

Cumulatlvo Bovonuo3 and Expondltur.s

which have been publicly funded. The challenge
to a national space policy will be to reinforce and
stimulate the gowth of the market for the pro-
ducts and services associated with space indus-
t alization, rather than substitute government
commercialization activities. Should government
acrivities be carried too far or any agency remain
involved too long beyond the rcsearch and
development stage, Private investments may be
discouraged and the leading edge of space indus-
trialization blunted.

Although the emphasis on economic justifica-
tion for specific space industdalization thrusts is

Ftgwe 10. Space lnduavtallzation Prcg'€m Scana o-Coat and RoYenuea
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:lppropriate, cnvironmen(al ancl societal issucs
inust dlso be considerecl. -l'he 

social costs of en,
vironnlcntdl  impacts. whethcr occurr ine on thc
Earth. in airspacc, or in orbi t ,  wi l l  nave to or
establ ishecl so that the bencl i ts ol  thc sysrcrrs ro
br: uscd in a spcciiic space application can be
weii.ihed ag;rinst potential clangcrs to human
hcalth,  resourcc commitmcnrs, porcnt ial  desrruc-
t ion o1 vahrecl  natural  resourccs, ancl  intaneiblc
cl l i r  ts whirh rray inl lur:ncc rhc qual i ry ot l i t i : .

' l 'hc 
bencl i ts anr l  cosrs ol  spcci l ic spacc inclus-

lr ia l izat i (D programs arc not l ikcly to bc unl-
l i ) f l l l Iy ( l isrr ibutc(1. I t  is nx,rc l ikdy lhat rhcy wi l l
bc r()nc(:ntra(cd in ccrrain scqmcnts c)1 s(xr icty and
lhc cr( ,n(rnics ol  inr lusrr ial izccl  countr. ics.  Incl i -
v iduals.  corporat ions, insl i tut ions, and s(.r(r .s ol
int lust |y wi l l  rca.t  k) thc costs ancl bcncl i rs o1
spcci l i t  r lcvckprncnrs as rhcy pcrccivc rhcm. As a
lcrtr l t  o l  rhcsc pcrctpt ions, prr l i t i<.al  prcssurcs rnay
arisc whith would havc a pr-r ;nounccd cl i icr  orr
lhc dirccl i (n ol  a spcci l i<.clcvckrpmcnr prograrn,
i ts schct lLr l : ,  and irs ul t inratc su(xcss, in rcrms (r l
t )( , th publ i (  1(1r(:plancc ancl rcturn on (hc
invcstr)rcnl .

I : x 1 , ; r n . i , , n , , r  . 1 , , r , ,  r n , l u s n i r l i z , r r i , , n  r , r i \ i r i ( -
can l ;c cxpr:<trxl  to hci{htcn publ ic concr:rns on
rssucs such as ccnrral iza( ion ancl c lcrcntral izat ion
ol controi  ol  a spcci l i< proicc( ancl  publ i<. invo1vc-
rDr:nt in pnrjccr rcvicw. I 'o al lcviate publ i<:
cor lccrns an. l  enhant:  publ ic acccptabi l i ry,  jn lar-
rnat i r)n on goals,  costs,  and bencl i ts ol  space
inchrs(r ial izat ion act iv i t ies wi l l  be dcsirable, par-
r i , , r l , r r l )  r t  i n r , r n ; r r i , , n e l  p r r r i c i l , . r r i o n  i s  r o
contr ibute important ly to rhe succcss ol  spacc in,
clustr ial izat ion. Unl ike Project Apol lo,  space
industr ial izat ion focuses on :r  mult ip l ic i ty oiobjec-
tives. Each .rne is to be achieved in a specified
trrncjrame, rcquiring predictablc invesrmcnts ancl
result in( in concretc benei i rs.

The "one small step ldr man, onc giant leap ibr
rnankincl" raken in July 1969 is not the appro-
priate analogy lor maDy ofthc activirics which will

have to be intcgrated over extended periods to
cch ie r  e  rhc  ,  vo lu r i ona ry  ad r  rn r  e r  r  h i r  h  sp r r  e  i n .
dustrialization implies. A berter analogy may be
thc stcpwise advanccs in technobev achieved dur
rng the industrial rcvolution which conrinued
during most oi the 19th century, and which laid
the foundation lbr thc advanccs ol tcchnoiogy in
thc 20th ccn(ury, which in rurn havc to scrvc thc
nccds oi thc global civi l ization in thc 2l st ccntury.

ln summary, thc stratcgies lor spacc indus-
tr ial ization incluclc the lbl lowine:

Aft)ption ())1 a long ranqe vicw and gkrbal

Intcgration with national spacc policy
plannlng.
Considcration ol national and in(crnational
market lbrccs.
Coopcr'ation bctwccn inclus(ry ancl govern-
m<:nt to achicvc.joint ly agrcccl upon goals.
l ivolution ol insti tut ionai s(ructurcs which
ar:knowlcdgc thc nccds ol rhc public rr; bcnc-
l i t  l iom spacc industrial izarion acrivir ics, rhc
lcgal and rc!+rlzrbry lramcwork so thar rhc
sparc industrial ization can achicvc rrs
planncd bencii ts, and mechanisms which
w i l l  a l l ow  bo rh  pub l i c  and  p r i va tc

A national spacc policy which rccognizcs thc
inesc;rpable rcalities of the furure ofspace app)ica-
tions is rcquired so thar the U.S. technical leader-
ship in space can be maintaincd and rransratccr
into practi{ral industrial terms to strcngthen the
U.S. cconomy, develop exportable produc(s and
seNiccs, creatc new jobs, spur the economy, and
demonstrate that the national agenda for space
will additionally serue national goals and be
clesiencd to be of globd bcnelir so that the 21sr
century opens rhc promise of the inexhaustible
resources 01 spacc.
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CHAPTER IV: COLLATERAL ACTIONS

This chapter clcals with actions r0l involving
spacc technology which are required to support
thc strategic thrust of High Frontier. These re-
quirements include some Earth based military
i n , l  , i v i l  d " l i n . e s  w h i c h  l a , i l i r a r "  t h e  s , r . r r r q i (
r h , r n g e  l i , ' m  M u t u a l  A s s u r e d  D c s t r u r r i o n  t o
Assurerl Survival. Also inclu<led are somc offen-
sivc systems necded to maintain an adcquate
balantr: in dcten-ent sh-ength and nonmilitary
pr()grams pertincnt (o thc industrial uses ofspace.

POINT DEFENSE
In Ch:rptt r I l .  t  hc Mil i t .rry Dimrnsi,,n. wc

ernphasizcd thc nccd lirr scvcral layers ol stratcgic
delcnsc. Onc ol thosc layers is point delbnsc,
cspccially ol (hc thrca(cncd land bascd clcmcnts ol'
the U.S. stratcgic dclcrrcn(. I t  is this part icular
thrcat 10 our Minutcman ICBM lbrce that is
opcning thc "window of vulncrabil i ty. "

It will bc livc to six ycars belbrc the spacc bascd
options availablc to us can iirmly close that win-
dow ol vulncrability. In the meantime wc can
part ial l l  , lov i t  by quickly deplnyinq a lroinr
dclcnse system that signilicantly reduces thc
Soviet conlidcnce in their ability to destroy a high
percentage of our ICBM silos in a first strikc.
Such action is a key supporting factor in the High
Frontier concept. There are options availablc that
could create (within as littlc as two ycars ofa deci-
sion to do so) the minimum rcquired silo
defense-aimost certainly at a considerable cost
savings over silo hardening. The available options
are discussed in Annex A and Appendix B.

CIYIL DEFENSE

High Frontier emphasizes the need lor active
defense measures, both ground and space based,
to achicve a "layered defense." Civil delense

becomes an important passive fourth layer. It is
clear that for morc than 20 years the United
States has focused on olfensive measures, largely
negler t ing thc detl nsivc \ ide ol rhe srrdregi( equa-
t ion. Howcvcr, with the policy of Assured Sur-
vival, national civil delense programs requirc

The existencc of thc spaceborne antimissile
dclenses proposed by High Frontier vastly in-
creases thc valuc of civii delense while drastically
reducine its long tcrm costs. The spaccbornc sys-
tcms would attack all hostile missiies rcgardlcss of
thcir intcndcd target. It is well within the realm ol
lcasibility to reduce the numbcr ol warheads
rcaching civil as well as military targcts to under
10 pcrccnt- This liltcring o[ thc aftack sharply
altcrs thc prcdictions ol cataclysmic results ol'
Sovict altack which have causcd somc peoplc to
dcsp:rir of establishing cflcctivc civil delensc

'l'hc spaceborne systems would dclend against
long rangc ballistic missilcs fircd tiom lancl or
submarines, but not against shorter range sub-
marinc launched systems or lrom bomber or
cruisc missile attacks. However, there are othcr
d,.f t  nses which coult l  be brouqhr to bear aqain"r
thcsc latter threats, and in any case the severity of
the attack on civil targets would be sharply
diminishetl.  Furthcrmore, the bomber or r ruisr
missile attack can be detected earlier, giving civil
delense hours of response time rather than
minutes.

As indicated in Appendix F, the costs ol truly
effective civil defense measures in the absence of
active dcfenses can exceed $1 billion per year.
However, the critique ofcurrent civil defense pro-
qrams and r"commendations [or improv"menrs in
Appendix F are based on the problems ol coping
with a weight of attack undiminished by active
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delenscs. A recxamination ol requirements rn the

light of a reduced thrcat would undoubtedly alter

the size, scope, and priorities of current civil

delense programs and plans. This study has not

atternpted to make tha( reexamination

Thc responsibil;ty for civil defcnse now rests

with the Fedcral Emcreency Managcment

Agcncy (FEMA), a catchall disaster agency set

up to dcal with a broacl range of calamities from

sk)rms and floods k) nuclear attack FEMA lacks

the ncccssary closc association with the Dcparc

meDt ofDelensc, the ability to conccntrate on war

survival problcms, and thc experlisc requircd ftrr

expcditing and dcpkrying an etlectivc civil dr:fensc

syslcm,
l{csponsibility lbr civil deltnsc mcasurcs should

bc placcd cithcr unclcr the Dcpartmcnl ol Dclcnsc

or:r  rcrcnst i tutcd Whitc House Olf icc ol  Civi l

Dcli:nsc Mobiliz:rtion. In any casc, it must bc

givcn thc lull support ol all othcr qovcrnincnt

af{cncics whosc Iunctions cmbrace any lacct olna-

tional survival. It must also heavily involvc both

thc Armcd Forccs Rcscrucs and the National

Cuard. (Details ol lirnctions that woulcl come

uncler a ncw civil delensc agency are rcntaincd in

Appendix F.)

OFI'ENSIVE SYSTEMS

High Frontier advocates substantial strength-
ening ofour ollensive deterrent strength Thc re_

quirement to replace aging strategic bombers,
missi les, and missi ln laun, hing submarines is { '  r-
rainl) f ] /  obvialed by a new cmphasis on srraregi(

delense.
Nonethelcss, rhe cxisren(c of ef le, t ive stralegic

defcnse is bound to have some impact upon stra-

tegic ofTensive system programs. These impacts
will go beyond the inevitable competition lbr

defense dollars.
When the layered strategic defense system of

High Frontier is fully implemented, the dainage
limiting function of our strategic forces will

becomc a shared responsibility betwecn delense

and offense. It will no longer be the solc function

ofcountcrforce olfensivc systems. Whilc this in no

way removes the rcquirement Ibr counterforce

capabilitics in the Tl(lAD systems, il .10.1r affect

the rat ionalc for urgency and pr ior i ty.  Obviously,

the delensivc systems that must be dcvclopcd, on

Earth and in space, musl rcceive a highcr priority

relative to offensive systcms than in thc past.

Importantly, somc offcnsive options aPPear

much rnorc attractivc when r:t;nsidcrcd in trrm-

bination with an elfcctivc stratetjic dcfensc. C)ne

such opt ion is (hc cxpansion ol  cruisc missi lc

d . p l , , y m c n t .  T h r '  ' r u i s "  m i s s i l ,  ' a t r  i n ' r ,  t .

Amcrica's deterrcnt capabi l i ty within a short

timclramc and givc )'cassurancc to our allics by

cmploying rclat ivcly low cost,  ol i : thc-shcl l '

tcchnologY.

MILITARY ORGANIZATION

Although wc arc now a quzrrtcr ccntury into thc
Spacc Age, thus lar the U.S. has conlinccl i ts mil i-
tary uscs of space k) suPport lundions such as
communications, intelligcnce, alrd navigational
r icls. Th" lacr thdr viaLl, mil irary deli  nsc oprinns
of great strategic valuc, based on known space
tcchnology, had to be surlaced by High Frontier
from outsidc the activc military establishment
strongly attcsts to serious conceptual shortfalls in
that establishment. Indccd, there is a haunting
parallel between the Pcntagon's prcscnt percep-
tion of the military rolc in space and the U.S.
Army s arirudc roward mil irary air, rafr missi,,ns
in the early part of this ccntury when avtaoon was
largely relcgated to the Signal Corps.

There is no strong institutional voicc within the
Department of Defense for the projection of U.S.
military power into space. Space functions that do
get attention-intelligence, communications, and
navigationa.l aids-are the responsibilities ofa be-
wildering number of organizations. A desc ption
of this lragmentation of responsibility rs to be
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found in Annex B. This analysis was provided by
the olficc of Congressman Ken Kramer of Colo-
rado, who has introduced legislation designed to
accentuate the space mission of the Air Force and
creale a Space Command within that service.
il'here is a.lso support in and out of the Delense
Department lbr a U.S. Space Force with relation-
ships to the Air Force akin to the Marine Corps
relationship to the Navy, or even as an entirely
new military servicc. High Frontier believes thcsc
prnposais deservc "erious r onsiderar ion

NONMILITARY
COLLATERAL ACTIONS

The United States is st i l l  the leader in spacr
rer hnoloey. aJrhough we may be losing our
lcadership in other fields. The U.S. may no
longer be the dominant innovator in nuclear
energy, due in large measure to political protests
raised against further development ol nuclear
power. These protests have created a potentially
dangerous antitechnology atmosphere in
America. The present Administration is attempt-
ing to halt further deterioration of nuclear energy
programs, but a good deal of time has a-lready
been lost. Other countries, includiDg the USSR,
arc now developing nuclear technologies rejected
by the United States.

The broad categories of possible industria.l/
commercia.l space applications can be found in
Chapter III, Nonmilitary Dimension. It is ob-
vious from this study that some portion of the
costs of opening space lbr profitmaking ventures
would be borne by private industry. The field of
audio-visual communications has already demon-
strated the leasibility of this. The demand for
private TV satellite relays is growing apace.
These ventures would not have been possible
without the initial government space programs.
Government-industry cooperation has also
proven profitable in the develoFment of pharma-
ceuticals.

The possibilities for other commercial ventures
in space should be analyzed thoroughly by the
Department of Commcrce to detcrmine the full
r anee of leasible indusr r i .r l  programs. Privarc.e.-
tor industrial and financial cxperts should be in-
vited to participate in this projecr.

INTEBNATIONAL COOPERATION
The High Frontier concept encourages co,

operation and cost sharing between the United
States and the industrialized and less developed
nations of the Free World.

There arc, of course, general pros ancl cons ln-
volved in international cooperation even among
like-minded groups of nations. There are also
specific pros and cons involved in consideration of
coopcration wirh individual narions. These issu.s
should be analyzed in depth by the National
Security Council.

One key general issue in international coopera-
tion is that oftechnology transler control, which is
obviously complicated by the participation of
other nations in our space projects. Firm guaran-
tees must be obtained from nations wishing to
share our space technology to prcvent the self,
defeating handover of this technolog.y to the
Soviet Union and other potentially hostiic powers.
(See Annex C for further discussion.)

SPACE LAW
Seious attention must be given to the legal

aspects ofthe use of space. In particular, we musr
make certain that U.S. industry is not impeded
unnecessarily in the exploitation of commercial
opportunities in space by ill-conceived rnterna-
tional legal systems. Highly idealistic urges to
preserve the use of space for "all mankind" have
already resulted in U.S. acquiescence in the crea-
tion ofa body ofinternational space "law" which
is detrimental to U.S. economic interests. If this
trend is not checked and reversed, such high-
mindedness may result in the lezzal to mankind of
the benefits of space industrialization.
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CHAPTER IV: ANNEX A
GROUND BASED ANTIMISSILE DEFENSES

INTRODUCTION
During the pas( several ycars, many proposals

havc bccn macic lbl rapidly depkryable, simplc,
an.i incxpcnsivc gr.ouncl based ballisric missilc
dclcnsc (BMD) systcms. Most o{ thcsc proposals
havc lren studicd by various clcments ol thc
l)cpartmcnt ol  Dclcnsc. In gcneral ,  objc{1i(rrs ({)
tht: prnposals havc bcen lhat thcy arc complcx
an<l cxpcnsivc. In any r :vcnr,  Iunci ing ol  thc I lMt)

I ' r , , l l a r r r  h r i  n , , r  l r , "  n  a d l q u : r r , .  r n  1 r ' r ' m i r  c x -
p( ' r in)cntat ion; lhcrclbrc,  al l  o l  thcsc pr.oPoscd
systcnrs havr:  bccn disposcd ol  with papcr.studics.

Morc nccds to bc cftrnc.

THE ESSENTIAL PROBLEMS OF
POINT DEFENSE

Iirr dccadcs, thcre has bccn a slrong burcau-
r r ' , r t i r  imp' rur iv,  whr,  h has w,,rk, .d :rgr insr poinr
dclcnscs, i .c. ,  syslcms thal wouicl  dcfcnd a singJc
U.S. ICBM sib. 

' l 'hc 
bcsr "cost c l fccr ivencss"

casr: is madc lrlr BMD sysrcrns thar dclcnd rhc
largcst possible nurnbcr ol asscts with cach defcn-
sivc unit deploycd. This scarch lbr "cost cffcc-
tivcncss" drives thc BMD dcvcJoper in the dircc-
txn ol arca delensc, that is, dcllnse of a sizeablc
piccc of geoglaphy containing a larec number ol'
Potent ial  targets.

The more geosraphy one attempts to delend,
the morc complex and expcnsive the antimissilc
systerr bccomes sincc the systcm must be able to
engage multiple numbers of warheads simulta-
neously and over a large area. The most dillicult
problem ofall is that the lhrther away (and higher
up) the incoming warheads arc, the more dilficult
the problem ol discriminating between real war-
heads and decoys. This problem has not been

solved lo dare-hencc all dccoys must bc cngagcd
as wcll. Thcsc lactors both drivc up thc com-
plexity and costs ol area dclensc systcms ancl
degradc systcrn performancc (kill probability)
dramatical ly.

Worse yct, il an etlective widc area BMD sys-
tcm could bc cievcloped, (he BMD systcm itscll
bccomcs thc most attraclive and oulnclahb rarger
uithin rhc ar.a d, l(  ndcd. ft  i .  a lu,.rariv. rrrger
lbr the Sovicts bccause its destruction is kcy to
succcsslul attack on thc dctcndcd asscts. It is also
a lcmptins targct 1br budgct culters not only
bccausc ol largc cos( totals, but a.lso bccausc thc
cntirc (:omplcx systcm must bc licldcd bclbrc any
military rcsult can bc produccd.

'l'hc 
systcm is cspecially vulncrablc to attact

lrccausc of the softncss of its critical radar com-
poncnts. They are subjcct to destruction by
wcapons with less accuracy and lower yiclds than
thosc required to attack the dclendcd asscts.
Civcn currcnt Soviet submarinc launchcd missile
charactcristics, a Minuteman missilc complex
nccd no1 be defcnded against rhcm. tsut if rhat
complex includcd an area dcfense system, ir
would have to be prorccted against all Soviet
ball ist ic missi les (e.g., submarine iaunched
missiles), raising once again rhe complexiry and
cost of the BMD system.

The point delense system has some signilicant
advantages over- area systems. The radars re,
quired are relatively simple and inexpensive and
need cover only that small thrcat cone through
which a warhead aimed at irs single protecred silo
must come, It can operate almost autonomously
(aukrmlicalu when nonnuclear kill mechanisms
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And a point defense bccomes militarily eftective

on a unit-by unit basis. Policymakers could

choosc to delend any number of hardened assets

(e.g., missile silos) in any gcographical distribu-

t ion. |urther,  in the more simple point delenses

the problem of thc vulnerability ol rac{ar systems

is solvable and thc cntire dcfcnsive systcm can be

emplaccd within the already sccured rr:al cstate

occupicd by currcnt U.S. tCBM si lo instal lat ions

SUMMARY OF
SYSTtrMS CONSIDERED

l jorh nu, lerr .rn' I  nonnur l"rr. qui, k l ix sy't ,  n '*
havc hcn proposcd, including such nuclcar sys-
tcm idcas as planting nuclcar charges around
I(lBM liclds lbr dctonation at an apProPriatc trnrc
tr) nculralizc incoming rccntry vchicles (RVs)
with clouds ol dust and clcbris. Othcr proposcd
nuclcar systcms incluckr intcrccptors with small
nuclcar warheatls. 'fhcrc has bccn a strong, pcr-
sistcnl antipathy to nuclcar systems by DOD,
Congrcss, and industry, on thc basis that dcPloy-
mcnt would ncvcr rcceivc Popular support. ln-
decd, it would bc diflir:ult to muster Political
support lbr (hc deployment of any new typcs ol'
nuclcar weapons on IJ.S. soil. Irurther, the usc of
nuclear warheads greatly complicates command
and control problcms. The defansc system coulcl
not rca' t  without Pr.sidenlial aulhorlzation

The nonnuclear, quick fix systems have gen-
erally incorporated interceptors ol two types:
those guided alier launch, and those unguided
after launch. Guided interceptors are considered
more elfective because, in the high winds and
shock waves of a nuclear environment, their
course can be altered to obtain successive lnter-
cepts. The unguided interceptors could destroy
one RV, but follow-on interceptors could not
adhere to their predetermined couirses in the
highly turbulent atmosphere existing in the filst
few seconds fol lowing the f irsr nuclear delonation.
(These arc genemlized statements relating to
carefully structured ICBM attacks.) The cost of

an unguided interccptor system could be appre-
ciab)y less than that ol a guided interceptor
systcmi and the timc required lbr developmcnt
and production could bc less than that lbr thc
guided system.

'I'hc radars associatcd with nonnuclear, quick
tix systcms are generally poslulated as relatively
Iow powcr (10 to 20 kilowatt averagc power, 100
kilowzrtt pcak power), with othcr design re-
quircments well within currcnt tcchnology.

'lypical requirccl chararrcristics ol quick iix
systcms are that thcy can be suflicicntly harclened
a!,jainst the blasl and rarliation !{cncratcd by a
onc-mcgabn burst a( about a 5,000 lool alt;tude
and lhat thcy can bc csscntially unln2rnnccl and
aurcmatir in opcration.

'l'hc lbllowing systcms ollcr thc mosl ProII)isc ol
a quick lix. Ddails arc availablc Ir()m proponcnt
Iirms or !]ovcrnmcnt a!.icncics.

LOW ALTITUDE DEFENSE
SYSTEM (LOADS)

This arca delbnse systcm is lundccl in thc
delensc budgct and developmcnt has becn undcr
way lbr scvcral years. Principal contrac()rs arc
Raytheon (radar), TRW (soliware), Martin
Orlando (interceptor), and McDonnell-Douglas
(system integration). The systcm incorporates
radars of modcst power and guidcd interceptors
with nuclear warheads. Later it may incorporate a
nonnuclear warhead, but only a token effort is
under way on this feature. LOADS is included
here because it has been funded, albeit modcstly;
early development effons have already been ac_
complished. Test flights with hadware (except
the nuclear warhead) may be possible somewhat
sooner than the other systems described here.

LIMITED AREA ABM SYSTEM

This system is under study by Vought Cor-
poration. It incorporates a phased array Patriot
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radar variant and guided nonnuclear interceptors
with llechette warheads- The intcrceptor is a
derivative of the Vought T-22 (Lance fblk;w-on)
missile having a 1,050 pound paykrad and
Phoenix-type sccker. Designed to detend cities
and high value targets, the system could also dc,
fcnd Minuteman and MX-

SwARMJET
A concept under study by 'Iracor 

MBA,
SWARMJE-l' incorporates a radar system (usins
range-only radars), deploycd in a tilateration
scheme forward ol the delended arca; rapid lire
launchers with several hundred projcctiles per
launcher; and projcctilcs that are ballistic rockets
ofhigh velocity (about 5,000 leet per sccond), any
one ol which can achieve a kinetic cncrgy kill on
an RV. The systcm has been undcr study lbr the
dcfcnse ofsilo based Minuteman (see Annex B lbr
dctai ls).

SANDIA SYSTEM
This concept was developed by Sandia Na-

tional Laboratories at Albuquerque. It employs
range-only radars in a trilatcration scheme and
unguided nonnuclear rockets which are directed

to a point in space wherc the warhead is dctonated
at the predictcd RV iocation. Application is to rhe
dclcnse of silo based Minuteman or MX.

DISCUSSION
All of thcse systems achievc low altitude rnrer

ccpt, except for the Limited-Area ABM System
which proposcs an intercept altitude of 50,000 to
75,000 leet. Only LOADS has a nuclear war-
head, and all systems arc hardened against blast
and radiation.

Although the requircment for ballistic missile
defense is becoming more widely rccognizcd, all
ol thcse quick fix systems are today little more
than studies. The prob)cm now is not whcther
thesc paper systcms would be cffective, but
whethcr hardwarc concepts (missilcs, mdars,
Iaunchers, C3) arc fcasible in the arcas ol perlbr-
mance, producibility, and aflbrdability.

To address this problem, greatly increascd cx-
perimcntation is needed. The R&D budger allo-
cated to such activity shouid be grcatly increased
over the n€xt two years, the amount being largely
determined by the schedule on which prutorype
missiles and launchcrs can be produced. Radars
should be as nearly off-the-shelf as possible.
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CHAPTER IV: ANNEX B
FRAGMENTED ORGANIZATION IN

U.S. SPACE PROGRAMS *

Thc lragmentation ol the American military
spacc procraDr is considerablc by any mcasure. A
b r i ,  l  l nnk  r r  wh , ' , l o r . s  whar  to r  whurn  i n  . pa re .
l iom thc opcrational lcvcl up to rhe policy or plan-
n i r r c  i ,  v r ' 1 .  r ' xp , ' scs  rhc  , , ,mp lcx i r y  and  o rq i , n i za -
l ional ovcrlap o1 spacc atr ivity.

() l  thc thrcc scrviccs, the Air lbrce opcrartx
with thc qrcatcst numbcr ol scpara(e o{Iiccs li)r
sp , , ( r ' . x  r j v i r y .  A r  L . r r s r  l i r u r  ma j r r r  A i r  l , " r t ,  r , ,m-
mands arc involvcd in spacc opcrarion..

STRATEGTC AIR COMMAND (SAC)
'l'his corDmand managcs an<l opcratcs carly

warnin{ and survci l lancc satel l i tcs an<l grouncJ
r^clar systcms th?r( provide warning ol Sovict

issi ic attack. This acrivity is managerl by thc
"SX" ol l icc at SAC hcadquarters. Anorhcr SAC
orsanization, rhc tst Stralcgic Acrospacc Divi-
sion, manaecs Vanrlenbcrg Air Force Basc,
whnrh wil l  bc the launch site ibr mil i tary Shurrlc
opcrations. ' l 'he "lst S'IRAD" also runs thc
Dclcnse Dcpartment's Delense Mcterological
Support Program (DMSP) weather sarellites and
is in charee of the new navigation nctworK, rnc
18-satel l ; te Global Posit ioning System (GpS), that
is skrwly taking shape. Irs planning activities for
Shuttle operations will bc critical to the scheduling
and turnaround ol military Shunle flights.

AIR FORCE SYSTEMS COMMAND
(Arsc)

This command performs research, develop-
ment, and acquisition lor tbe Air Force of every-
thing lrom armaments, radars, electronics, and
spacc systems to new aircraft designs. AFSC has

an intcrnal Space Division in Los Angeles, which
has a considcrable number ol prooam oflices
hanciling Air Forcc spacc programs. AI..SC,
howcvcr, usually ends up opcratine as wcll as
devcloping thcse programs, cvcn thoush it is n()t a
lirlly opcrational command.

Ilccause it is acquiring an ad har operatitlnal
responsibility as well as a rcscarch and dcvclop-
mcnt rcsponsibility, AFSC has rcccntly cstab-
I ishctl  a ncw ol i icc, Dcputy Commandcr l irr
Spacc Operations (DCSO). Thc DCSO's pri-
mary rcsponsibi l i ty is runninq (hc Sarel l i tc Con-
trol Facil i ty-a singie laci l iry con(rol l ing mosr Air
F<;rcc and DOD satcllites, as wcll as scvcral Navy
satcllites. (Other Navy sarellircs are controllcd
Iiom anothcr iaci l i ty in thc Uni{cd Sra{cs.)

AEROSPACE DEFENSE COMMAND
(ADCOM)

This major command provides many of the
asscts controlled by rhe U.S.-Canadian North
American Aerospace Defense Commano
(NORAD). It also has a long range planning sraft
at ADCOM Headquarters rhat looks ar space
delensc, antisatellite,' and space surveillance
operations. In addition, ADCOM/NORAD
operatcs the Cheyenne Mountain Complex, in-
cluding the Space Delense Operations Cenrcr
(SPADOC).

I Adapted fron a papcr subnitted by U.S
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AIR FORCE COMMUNICATIONS
COMMAND (ArCC)

AFCC runs thc Air Force communications that
are rcuted through space.

'l'hc Air Force hcadquarters also has sevcral
spe, ial izt d planning r-r i l l . ,  s rhar d"vel"p n"w mt-
sions or technologies lor space. The Plans and
Opcrations (Spacc) Office on the Air Stall was set
up Scpternber 1, 1981. The group's establishment
is thc first ibrmal Air Force recognilion that the
scrvicc had to devclop an op€rational approach to
spacc systems that matches what has long cxisted,
as a stanclard planning perspective, lbr thc aircralt
sidc ol the scrvicc. In short, it attempts to provide
a ccntralizcd planning structurc lbr spacc opera-
t ions whcrc onc did no( cxist bclbre.

Mcanwhile, anothcr scparatc headquarters
s(a11, Rescarch and I)cvclopment (Spacc), con-
duds its own rcscarch activity on sPacc systems.
Coming liom a rcscarch perspectivc, this organi-
zati()n intcracts closcly with spccializcd research
organiza{ions, such as Dclcnsc Advanccd
Rcscarch Projects Agency (DARPA).

-fhc Dcputy Assistant Sccrctary for Space
Plans and Policy is undcr the Ollice ol the
Sccrctary of the Air Forcc. This individual is the
Air Force's highest ranking civilian ollicial whosc
primary responsibility is formulating Air Force
spacc policy.

The Air Force also participates in a trr-scrvtce
planning ellbrt that may be of considerable im-
portance in the future. This program, called
TENCAP (Tactical Exploitation ol National
Capabilities), is designcd to extmct uselul tactical
information from surveillance satellites and othcr
sensors that are already operating in spacc.

f inal ly. rhere are rhree separale omceq or or
ganizations within the Air Force that plan or
operate classified programs, including those con_
ducted with other agencies or services.

The Navy, meanwhile, has its own recently
established Directorate of Space Systems which

handles all Na'"y space activity, including classi-
f ied prngrams. .ommuni, arions. and Navy part i-
cipation in the TENCAP program described
above,

The Army's Ballistic Missile Defense Systems
Command is developing a considerable "space

focus" in its own right. It looks at the deployment
o[ )ong range antiba]listic missiles (ABMs) that
reach and intercept Soviet missiles far lrom thc
U.S. homeland. It is also developing an optical
probe lbr attack assessment, which will be lired
liom Amcrican tcrritory into any approaching
targct mass 10 providc last minulc vcrificatlon and
tracking of an attack. 'l-hc North Amcrican Acro-
spacc Dclcnsc Command will havc opcrational
control of any dcploycd ABM systcm (as it did
during thc Salcguard AIIM systcrn's bricl lilc in
1975) and also of thc optical probc. Lastly, thcrc
is a classificd program run by thc Army Spacc
Program OIIice .

DARPA is DOD's primary tcchnical rcscarch
organization. It is criticdly involved in aovanceo
space sysrcms rrs, rrr h and. as a r 'onst qulnr r. is
an indirect player in the spacc policymaking pro-
cess. In thc palt scvcral ycars, DAIIPA has pro-
vidcd crucial advocacy for directed cncrgy
wcapons used in antisatellite operations and bal-
listic missilc defcnsc.

'Ihe intelligence agencies (CIA, National
Sccurity Agency, Delense Intelligence Agency,
and other offices) also plan and operate major
space surveillance systems,

The Defense Communications Agency (DCA)
is in charge of Ihe drparrm.nt side communica-
tions, including those routed through space. DCA
coordinatesJoint Chiefs of Staff (JCS) operationat
requirements for communication systems that
other organizations must follow in space com-
munications design.

There are several crucial offices that are deeply
involved in planning space systems at the higher
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policy and planning levels that come under thc
Office of the Secretary of Defense and the assis-
tant secretaries. One such office is the Deputy
Undersecretary of Defense for Command, Con'
trcl, Communications, and Intelligence. This of-
fice plans and oversees the eiectronic systems,
including those in space, that control and com'
municate with our forces or provide the large
quantities of intelligence data that come frorn
around the world. There is also a Deputy Under-
secretary of Delense lbr Research and Engineer-
ing (Strategic and Theater Nuclear Forces). This
ofllce works on strategic attack lbrces, including
)aser weapons and theater nuclear lbrces.

The senior ollicial within the Department ol'
Deibnse who is charged with Ibrmulating and co-
ordinating space policy is the Deputy Director lbr
Intclligcnce and Spacc Policy. He reports to an
Undersecretary ol Delensc lbr Policy, who reports
to thc Secretary ofDcfcnsc. Rcccntly, a high level
dcpartmcnt widc committee was established to
coordinate delense space policy and activity: thc
Dclcnse Space Operations Committee , or DSOC,
which is chaired by the Secretary ofthe Air Forcc.

All  aLnve "rganizations. tommantls. agenr ies.
or ollices operate within the delbnse establishment
and its associated intelligence agencies.

The civilian space agency, the National Aero-
naurir s and Space Adminisrration. also mainrains
a close relationship with the military space pro-
gram, since its Shuttles, upper stages, and other
operating elements are olten developed and
iirnded cooperatively with DOD.

For example, it was a large military payload
and a military performance requ;ement that
determined the size and payload lifting capacity of
the Shuttle bay and also determined the Shuttle's
ability to fly considerable distances within the at-
mosphere after reentry (its so-called "cross

range" performance).
The executive branch olthe government is offi-

cially in charge of overall nationa.l space policy.

This policy is undertaken at thc White House
level and includes the National Security Council
and the President's Science Advisor, who is sup-
ported by the Olfrce of Science and Technoiogy
Policy. The present Sciencc Advisor, Dr. George
Keyworth, is currently conducting a space po)icy
review lbr the Reagan Administration.

As one can see, the Air Forcc is by far thc ser-
r i .e with rhe m"sr pervasivc and diffus, organiza-
tion lbr space. It is also the servicc most in need oJ
reorganization in its space cllcrts. A rccent sym-
posium paper by Dr. Charlcs W. Cook, the Air
Force Deputy Assistant Sccrctary lbr Space Plans
and Policy, described in grim dctail what this
organizational lragmentation has mcanl:

. . . One ofthe most scrious conscqucnccs t;l
the wide distribution ol rcsponsibility lor
space operations (within thc Air ForLc) is thc
absence of any centralizcd point within thc
Air Forcc lbr conducting long-rangc plan-
ning lbr spacc sys(ems and suppor{ lunc-
tions . . . Planning has bcen hampercd by a
lack ol vision within the Air Stalf ano rne
OJCS (the Ollice ol the.Joint Chiclir ol Staft)
Ibr spacc opcrations. It has lagged thc potcn-
tial for using thc l:enelits ol spacc. [NO1'E:
This paper was writtcn cight months belbre
the establishmcnt of thc new Air Forcc
officc.l

. . Space operations comprise a young but
steadily growing mission area. The asso-
ciated technology, doctrine, and policy are
evolving as the potential of space as a
medium ofwarfare becomes increasingly ap-
parent. As our national space policy and
doctrine mature, it would be a grave mistake
to fragment their growth among several
commands .

. . There is no significant ellort underway
to develop doctrine, plans and requirements
lbr controlling (space) weapons. Without an
as\ignmenr of responsibiJity for oporarions



60 HIgh rtontl"t

planning within a centralized organization,

attempts to develop space_based weapons

alld supporting C3I (Command' Control,

Communications arrd Intellig€nce) Progxams
are likely to take longe! and be more

expensive,
(Dr. Charles W Cook, "Organization for

the Soace Force of the Future," drafted

Ianuary 21, 1981, presenled at the Air Folce-Academy'g 
Military Space Docrine Sym-

posium, APri l  1-3, 1981; pp. 479,481' and

484 of the symposium rePort, Tlu Great Fton'

lid: M;litar) SW Docff;ne, Volurnz I1),

Since the delivery ofDr. Cook's p€ssimistic aP-

Draisal. the Air Force has taken action to redress

the planning deficiencies he described. Never-

theless, the U.S. military sPace Proglam needs

considerable organizational realignment as we

move through the 1980s, and a number of basic

orgadizational and policy decisions remain to be

made.
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CHAPTER IV: ANNEX C
TECHNOLOGY TRANSFER

INTRODUCTION
It is absolutcly imperative rhar thc United

Statcs maintain its technological advantage over
thc Soviet Union. -l'hc degree to which the United
States can aiford to involve other nations, multi-
national corporations, and even U.S. industry in
Hieh Fronticr programs is dcpendent upon
assu ranccs  tha t  c r i t i ca l ,  space -assoc ia t cd
(cchnologies will not be translcrred to thc USSR.
Il thc U.S. and its Frec World allies arc to cnsure
that thc sccurity and cconomic bcnclits of space
arc lrcc liom intcrlcrcnce ol hostilc political
systcms, wc must improve our salbguards for our
kcy tcchnoloeics.

THE SOVIET REACTION
l rom an historical perspcctivc, it is clear that

any shili in the strategic balancc in lavor ofone ol'
thc supcrpowcrs will provide sullicicnt rncentrve
lbr thc othcr superpower to exploit new tech,
nology to rcdress the emerging imbalance. Thc
Sovicts, by virtue ol their aggrcssive ideology and
rcsulting geostrategic and geopolitical objectives,
have demonstrated grcatcr determination and cl:
ibrt to achievc military superiority over the
United Statcs. 1'hey are lully aware of the conse-
quences duc to changes in the politica.l-strategic
cnvironment. It should be evidcnt that they are
not going to stancl by idly and obscrvc a United
Sr . r res  r l l o r l  r o  chanqc  th "  s r ra rec i c  cqu ; r r i on
passively.

A review ol Soviet assessments ol the Reagan
Administration's national security policy clearly
reveals a Kremlin undcrstanding that the new
government in Washington is systematically
undertaking to redrcss thc shift in the "correlation

of world forces." It is also clc:rr thar Moscow
vicws developments in the military arena as the
ccntm.l issue. The Kremlin categorically insists
that the USSR , an and wil l  do , vcryrhing neres
sary" to prevent a shili in the prescnt military
balancc. It confidcntly asscrts that it can succccd
in i ts cf lbrts. Spcaking in Kiev on May 9, 1981,
Brezhncv said, " . - . if wc are compelled, we
will find a quick and ellective responsc to any
challcnge by belligerent impcrialism. "

Marshal Victor G. Kulikov, thc Commander-
in-Chicf of Warsaw Pact Forces, statcd the samc
thought in thc lbl lowing manncr: , ,Thc Sovict
pcople . . . will not allow potcntial cncmics to bc
ablc to gain the upper hand in any kind ol arma-
mcnt or tcchnology. "

Considcring proven Sovict pol icics and
methods, one can surely cxpcct rhar (he USSR
will launch concertcd, intensified elfor(s to obtain
Iiom the United States thosc technologies which
will assure the leadcrship in rhe Kremlin thar rhe
U.S. strategic programs will be neurralized.

It is a well proven fhct that Western technology
has bccn used by the Soviets to build up their
military capability. A recent report from the Pcn-
tason states, "Without the transfusion of U.S.
tcchnol()gy and equipment, the Soviet Union's
capabilities would almosr certainly have remained
at the 10 to 12 year gap ol the 1965 era."

The FBI reports that much of rhe transfer also
involved covert opemtions by the Sovie(s. In-
cluded is "theli ofproprietary information at con
siderable cost, illegal transshipments of our
rer hnoioqy ro Sorier Bloc rounrries. pcnerrarion
of computer systems, and compromise of
employees."
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Thc report, authored by FBI Direclor William

Wcbster, also charecs that Soviet officials and

visi tors came to the Unitecl  Statcs to attend scien-

tilic and prclcssional association symposia only to

piJIcr in lbrmation lhat could be appl icd lbr

rDi l i tary-strategic and intel l igence purposcs.

Wcbster aclds, "'l hcre is a considcrablc threat

whcrc lbreign agcnls ci ther steal tcchnital  in lbr-

ma(ion or ( I)nupt an crnployce b sleal  this data

-fhc l )OD, in i ts rcccnt ly issrrcr l  docurncnl,

Sorit tliliturt /)ara, statcs that thc industrializccl

Irrcc Workl over thc pasl clccacb has suppliccl thr:

S(,vic(s with "bi l l ions ol  dol lars" worth ol  "c[ l i -

c icr) l  machinc 1(Jols,  {ransl l r  l incs, chcmical

planls,  pfo( is i r)n instrurnenlat ion, an( l  associa(cd

tcchnok)!{ ics."

' I 'hc 
rut:as in whit  h thc Sovicts havc rnadc grcat

r , r l r r r i r ; r l  s t n , l ' .  s i r h  w i r t i n q , , r  u n w i r r i n (  i r \ . i (

tanc<: l iorn thc l i rcc Worlcl  include: dirrr tc( l
(  ncfqv wcapons, el((ronics and conrpulos! ( :x-

p l , * i v ' " .  1 , r ' r  i s i , , n  w ,  l r l i r r u s .  r , l v ; r n , r '  , , , r r r p , , s i t ,

r l t t r : r ia in having Lgcat strcnl i th ancl low wcight,
spact:  tu: l rnok;gy, and othcm.

TECHNOLOGICAL COMPETITION
With respcct 1o nat ional deiansc, the lcrm

' ' tcchnological  ccJmpeti t ion" rel l r !  to thc ef lbrts
o l , o r n l r  r i n q  p , , l i r i , . ' l - , , , ' r r o n r i r  s y i r ,  n r .  t , ,  r r r ' r i n -

tain,  or to achicvc, superior i ty in high tcchnology

arcas that are irnportant to ellective mili(ary

systcms. The histor) of such a comPelition bc-

rwecn the UDited Sta{cs and the USSR clatcs to

1943 when the Soviet Union began i ts el lbrt  to

dcvelop an atomic bornb. The unexpected orbit-

ing of Sputnik by thc Soviets in 1957 shockcd the

United States and for thc first time lbcused broad

public attention on the Soviet scientilic and

techoological capabilities and objectives. This

event also resulted in a rapid development ot our

own space science and technology.

The competi t ion bctwccn thc United States
and the Soviet Union continucd in all phases o1'
rnanned and unmannccl space programs ancl in
the dcveiopDent of strategic weapon systems. In
this era of unprecedentecl change, our techno
krgical strenglh is the key to our long ranec sur
vival  as a nat ion.

A r n ,  r r r ' . r n  s . u r i t y .  l i k ,  t h r  A n r r r i , . t n  , . ' "

nomy. stands on a lbundat ion of tcchnological
supcrior i ty.  Wc nccd supcrior i ty in dclcnsc tcch-
nokrgy Ibr two reasons. Firsl, bcczrusc oul opcn
society tells our advcrsalies what wc are planning
in military tcchnoiogry whilc thcir sccrccy lbrccs us
to plovidc I i r r  many possibi l i t ics.  Surrnd, in
military opcrations wc rrarlitionally chpcnd on
supcrior qual i ty t(J .ornpcnsalc lbr in l i : rnrr

' l 'hc 
United Statcs c<xrt inues to hokl a trx:hnt>

Iogit  al  leacl  ovcr t  hc Sovict  Union in r  nanv r l i t  i r  al
ar las thal  arc vi tal  to trur nnl ional sccuri(y,  l )ut
r l r , r r  I , . r l  h , r s  l r r  n  ' l i r r r i n i s h i r r q  I r ,  " , r r r c  r ,  r 1  i r r r -
portan( alcas i t  is gr;nc; in othcrs thc S(JVicts ar( l
ahcad.

Morcov(:r ,  thc tcchnokrgy balancc is clynamic.
In cxamining thc currcnt tcchnr; logy balar:ce anrl
i ts dynamics, c lual i l icd analysts ngrcc (hal the
USSR cxpencls a very Iargc ancl dctcrmincd cllbrt
and that they are ;nexorably incrcasing thcir  lcvel
ol tcchnology rclative to ours. In lad, thcy arc
scizing the ini t iat ive in many importanr areas,
such as high eneryv laser beam ancl chargecf
part ic lc bcam weapons, sur lace cl lect vchiclcs,
and ant ipcrsonnel pressure weapons,

Technol;gica1 developmcnt is rlolcling luturc
Soviet strategy. From all indications, the Sovict
strategy will continue to ccntcr on world domi-
nance, with technology as a key factor. A crucial
element in our strategy ol dctcrrcncc is thc
maintenance ol a margin of military advantage
through possession of a number of sophisticated
technologies.
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PROTECTION OF
HIGH FRONTIER TECHNOLOGY

Any thrust toward deployment of advanced
(cchnological systcms requires para.llel ellbrts to
proted against thc overt and covcrt leakage of
thrre technolouies ro purenrial  ,  nemrcs.

The prevention of military and military rcla(ed
(echnologies ("dual purpose" tcchnolog;es) cx,
ports liom thc United Statcs ro porential advcr-
sarics is a national security irnpcr:rtive. Wc must
usc all lceal mcthods k) protccl our technological
had ancl not contr ibute to thc mi l i tary strenglh ol '
pr; tcnt ial  advcrsarics.

Sin<r:  the cncl  ol  World War l l ,  thc Unitcd
St:rt<:s has rclied principally on two laws to <nnrrol
t:xlnrn o{ ccrtain gtnds ancl scrvices to all dcsrina-
t ions in( ludin{ 1(}  our pr incipal advcmarics. ' l 'hcy

wcfc lhc Llxport  Contml Act o1 194!) ancl  thc
Mutuir l  I )c lcnsc Assistancc Control  Ad o1 1951,
also known as thc "Balt lc Act." ' fhcsc srarutcs,
r :nactcd durins thc hciqh( ol  lhc U.S. pol icy ol '
c()ntainlr)cnt,  rc l lc( tccl  thc prcvai l ing vicw a( (hc
( inlc (ha( any Sovict  or l . lastcrn Europcan cco-
nomic clcvckrprncnt woulcl  ul t imatcly conrr ibutc
to thc mi l i tary capabi l i ty ol  thc Sovict  Union ancl
i ts zr l l ies, and was thcrclbrc to bc inhibircd,
cl iscoulagcd, or lbrbiddcn outr ight.  Accordingly,
the salc ol nearly all products or technology to
thc Sovict  Union, i ts l iuropean al l ics,  and the
l 'cop)c's Republ ic of China (PRC) was
cmD: 

 

goco.

During the 1960s and 1970s, U.S. lbrcign
policy, including foreign trade policy, undcr-wcnt
a signilicant changc. Thc pressures of busincss
and other interests substantially increascd for the
l i b . r r l i z a t i , ' n  o i  r r a r L  w r h  r o m m u n i s r  c o u n r r i e ' .
This resulted in changing thc substance ofthe Ex-
port  Control  Act.  In i ts place, in 1969, rhc Con-
gress enacted the Export Administration Act.
This statute. prcmiscd on the be)iefthat increased
trade with the Soviet Union and its allics might
ameliorate broadcr political conflicts, facilitated

substantial increasc in East-West trade. The
result was the "bemorrhaeing" of U.S. tech,
nology, which contributed heavily to thc dramatic
growth of the Soviet milirary powcr. It also
brought about public realizarion ol thc problem as
well as a shi l i  in art i tudes among U.S. legislarors.
In 1979, the Consress enacted the l lxport Ad-
minis(ration Act of 1979, which was a srep in rhc
right ( l irection, but is insuli icient (o rcur.ss rnc
cxist ing problcm. Thr: signi l ir .ant antl posit ivc
new provisiorr ol thc Act was a man(lakr lo D()D
to r levckrp an ini( ial l ist ol nri l i tari ly cri t ir .al
tcchnologics (MC l'L) tr) bc incorpora(cd int() rhc
Oornmodity Conrnrl List (CCL), bu( ar (hc dis-
rr-ct ion of administrative authority ar the Deparl-
mcnt ol Commcrcc. Thc MC'fL has yct t(]  be
incorporatcd in part or as a wholc inro rhc Con-
mcr(e Dcpartmcn('s ( lCL.

An availablc alternativc is to Llc Ibund in thc
Arms Export Control Act o1 1976 (A|.)CA). -fhis

uovcrns salcs ol tcchnokrgic:rl data an(l harclware
plar:r:r l  on thc U.S. Muni(ions Lisr. l  hc Acl
rclatcs to lbrcign military salcs and liccnsccl pro,
duction or coproduction and rccoupntcnt ol thr:
U.S. mil i tary rescarch and dcvcJopmcnt cosrs.'lhe intent ol lhe Acl is to rcrard thc rranslcr ol'
wcapons manulacturing capability lrom the
Unitecl Statcs to othcr narions. -fhc AI,CA may
be suitablc lbr the purpose of salcguarding High
Fronticr core technology in an intcrnatidral

- l 'hc part icipation ol U.S. al l ies in the High
Fronrlr 's nonmilrr irry ei iol would atl t l  an inrer-
national dimension. The nations oI NATO have a
t rem '  ndous  economi ,  and  s r ra rcg i r  i ncen r i re  ro
cooperate. It is clear that our allies, in order to
share the benefits, must accept the safelluards
neccssary to protect High Frontier core tech
nology and its space applications.

In that respect, a mechanism to achievc prorec-
tion of core technology in an international cn-
vironment is the Arms Export Control Act and
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the U.S. Munitions List. The AECA is most suit-
able and eflicient because it provides adequate
protection and, at the same time, the mechanism
is established, familiar, accepted by the NATO
alliance, and provides for transfer, handling, and
safeguards of military technology within the
a-lliance. In other words, neither the procedures
nor the relevant legal and security obligations
represent something new which would require
adjustment.

Although the transfer of technology to com-
munist countries has become a contentrous rssue
recently, both within the United States and
among NATO partneff, technologies on the U.S.
Munitions List were not the subject of any dis-
pute. Both classilied and unclassified technical
data and hardware of U.S. origin have been
transfeffed to the NATO allies without significant
difficulties. There are no complaints as to the
terms and conditions which accompanied such
transfers.

THE ARMS EXPORT CONTROL
ACT AND MUNITIONS LIST

The provisions of AECA distinguish between
classified and unclassified technical data and
hardware. Nevertheless, any item placed on the
Munitions List (ML) requires an export license
which specifies policy conditions and technical
level conditions oftransGr. The constraints on the
recipient are pan of rhe l icense agreement: e.g.. a
German firm party to the agreement assumes the
condition that the technology in question can be
retransferred only to specific countries within the
NATO alliance arl'd not to those outside of the
alliance. Under provisions ofthe AECA, all items
are, without exception, reviewed by DOD. Fur-
thermore, every item on the ML is automatically
embargoed for export or reexport to a communist
country, Lasdy, one can track the movements of
data and hardware.

Also, other provisions of the Act which have
not been questioned by our allies are that the
United States has a free hand to write the terms of
any transfer of technical data or hardware. Any
transfer of classified items requires the recipient
party to establish security procedures which are
required of U.S. defense contractors handling
classified data and hardwarc.

In the United States, if a particular technology
is placed on the ML, the owner of such tech-
nology is required to register with the Department
of State, and to establish security procedures re-
quired by DOD's Industrial Security Manual.
Under the DOD security provisions for those who
handle classified technical data and hardware, the
subject must have his facilities certified as secure
and the participating personnel cleared for the
handling of classified items. The Industrial
Security Manual also stipulates that each firm
handling classified material must have its own
secuity officers who must work together with the
Defense Industrial Security Clearance Oflice,
which provides securiry clearance and mainrains
files on individuals in industry with such
clearances,

Much of High Frontier core technology would
be classified. All security criteria which apply to
domestic firms would also apply to foreign par-
ticipants. There DOD, DIA, and CIA should
prepare status reports on the adequacy and effec-
tiveness of the security in a participating country
or its industry.

It should be reemphasized that U.S. NATO
allies have accepted the aforementioned criteria,
conditions, and safeguard procedures. Conse-
quently, we do not expect any significant prcblem
in that rcspect with regard to protection of High
Frontier core technology from Soviet penetration.

THE FRAME OF REFERENCE
For our purposes, the technology considered

for Drotection must include arravs of technical in-
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lormation and know-how, keystone equipment
ancl materials, and the goods accompanied by
these. The criticality assessment of a relevant
tcchnology must be based on its strategic utility.
Upon determination ofwhich technology must be
con(rolled, such technology must be placed on the
Munitions List, which is thc only way to $rar-
antcc the lulfillment ol rcquircments under na-
tional security considerations. By placing the
High Frontier core technology on the Munitions
I. ist. wc arc also proteeting leaks ofthe same. via
third par(y, because the U.S. wil l  bc the sole
authorlty,

Spccial attcntion must be given to a particular
core technoiogy which is the key to th€ High

Frontier concept. U.S. and allied microelectronic
is imperative for the successful implementation of
High Frontier. It is present in every aspect ol core
technology, and it is relevant to every system of
the High Frontier concept, mil i tary or
nonmil i tary.

Microelectronic is one of the main techno-
logical advantages the United States enjoys over
the Sovier Union. It  permits the reducrion in size
and weight of every relevant piece of space hard-
warc and. a( lhe sarne l ime. provides for optimi-
zation of capabilities and performance in relatiol
to size and weight. It is estimated that the United
States has a lead of some seven to ten years over
thc USSR in microtechnology.





67

CHAPTER V: URGENT REQUIREMENTS AND COSTS

Thc preceding chapters present the case for
High Frontier military and nonmilitary efforts in
spacc and those nonspace efforts cssential to the
chansc of strategy involved. This chapter ad'
dresses immediate and urgent requirements ln-
hcrent in the concept and provides an illustmtive
scl ol programs to mect them.

MILITARY REQUIREMENTS
A point delensc lbr U.S. ICBM silos which
can within two or threc years at a cost less
than that of super hardening, destroy any
conlidence the Soviets might have in a first
strikc against our deterrent.

A lirst gcneration spaccbornc ballistic missilc
delinsc, clcpkryablc in livc to six yczrrs,
capablc ol signi l icant attr i t ion ol a Sovret
mi. i i l , .  r trrr k in rhc r.rr ly pJrr ul rhc (r.r jcc

A second generation space defense system,
deployabJe within 10 or 12 years, capable of
attacking hostile objects anywhere in space
with advanced weaponry.

A manned military space vehicle, deployable
within three to lour years, capable ofsurveil-
lance, inspection, on-orbit maintenance, and
space transportation missions to support
BMD and to enhance near term space
control,

A civil defense program of sumcient scope
and funding to tal<e advantage of the pro-
posed active strategic defenses, adding to
U.S. deterent strength. An elfective, low
cost civil defense prcgram is described in Ap-
pendix F.

COMBINED MILITARY AND
NONMILITARY REQUIREMENTS

. An improved space transportation system
designed to lower the cost-per-pound in orbit
to under $100.

. A low Earth orbit space station to support
militany and nonmilitarv missions.

NONMILITARY REQUIREMENTS
. A vigorous developmental program to en-

courage space industrialization, including
solar power satellite technology.

AN ILLUSTRATIVE SET OF
HIGH FRONTIER PROGRAMS

There are several options available to satisfy the
urgent requirements set fbrth above. To prove the
basic feasibility of the High Frontier concept and
to establish time and money parameters required
to implement the concept, an illustrative set of
syslems that can meet the urgent requirements
was andyzed in greater detail and is dcscribed
below.

Each program is described in greater detail
elsewhere in the study. Cost Fsrimates arF in con-
stant dollaN. The estimated time rcquired to
reach the initial operational capability as well as
cost estimates are critically dependent upon a
special management system to minimize bureau-
cratic delay. This management system is dis-
cussed in Chapter VII and Appendk H.

QUICKLY DEPLOYABLE
POINT DEFENSE

The key to any effective point defense system is
solution of the mdar \,rlnerability problem as dis-
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cusscd in ChaPter IV, Annex A Oncc that is

acr omplish.d. any of.ev.ral k l l  mechani 'm' can

meet the restricted point defense requirement ol

High Fronticr.
A partia.lly tested system cxists that could meet

the requiremcnt to dcstroy Soviet confidencc in a

first slr ike against our si los (Figure 11) It isasim-

ple systcm th:rt fires a large number of small con-

ventional projectiles, which tbrm a barrier against

a warhead approaching a U.S missile silo at

about onc milc from the targct. lt could bc

described as "dynamic hardening" instead of as

an antimissi le system. [f  deployed to intercept

only the lirst Sovict warhcad approaching a silo, il

would cost $2-3 rni l l ion pcr detcnded si lo. I I  i t  is

to intcrcept a sccond warhcad, the costs lncrcasc

to about $5 mil l ion pcr si lo. (Scc Appcndix B lbr a

lirll discussion ol this system).

FIRST GENERATION
SPACEBORNE DEFENSE

'fhe requiremcnt lbr an initial spacchorne bal-

l ist ic missi lc delcnse systcm can be mct by usin!{

oli:the-shcll hardwarc to crcatc a multiplc vehiclc,

orbit ing system. This system would dcploy non-

nuclear kill vehicles to dcstroy Soviet missiles in

thc carly phase of trajectory (Figure 12) Enough

wcapons-carrying satellitcs would be orbited 10

cnsurc cclntinuous coverage of Soviet ballistic

missilc trajccbries, including those of SS-20

Euro-strategic missiles and submarine launched

missilcs. This systcm could providc protection to

the allics as wcll as to the United S(ates. (Sec Ap-

pendix C lbr a fuller discussion ol this systern).

Th ,  mu l r i p le  sa r , l l i r "  d "p loym"n r  pe rm i rs  one

satellitc to dcfend itsell and several others from

hostile attack. It also has the potential lbr forming

the basis of a highJy ellective and secure com-

mand, control, and communications (C3) system

Since the systcm malcs marimum usc of olf-the

shell space hardware componcnts, it may be the

lcast expensivc and quickest available option

Deployment of this system could begin in as little

as three ycars and be tully deployed in five or six

ycam at a minimum cost ol some $10 1 5 bi l l ion.

The sizc and wcight of the carricr satellitc in

rhis \y\rem is constrained by rh" l imilat ions in

throw weight of thc MX booster which is pro-

posed as the method ofinsertion into orbit- Varia-

lions on this concept using larger satellitcs with

greatcr capabilities placcd in orbit by Shuttle or

larger boosters may Prove technically prclerablc

Thcse variations would raise costs to about $40
billion and extend full opcrational capability dates
tly aboul two Ycars.

SECOND GENERATION
SPACEBORNE DEtr'ENSE

'fhc most promising possibility lbr a str:ond

gcncration spaccbornc dcltnsc is product

improvcmcnt oI GBMD I. With thc addit ion ol

advanccd inli'arcd scnsing dcvices thc lirst
gcncration can bc madc capablc ol attacking in_

cliviclual warheads throughout thcir trajcctory uP

to rccntry into thc atmosphcrc. This systcm could

bc rcady tbr deployment in 1990 at a cost ol aboul

a $5 bi l l ion add-on to GBMD I costs

The rcquirement lbr highcr tcchnology spacc
clcfcnse systcms might also be mct by a high
powcrcd lascr systeln on the grouncl with redirect-
ing mirrors on satellitcs (liigure 13) or by beam
w( rpon sysri ms deploy, d in spa, c or in pop-up
installations on the ground. These systcms are
'u r r r . n r l y  be inB  resea r ,  h " t l .  Cos rs  to  ron t i nue

research should probably be increased by about

$100 million per year. (Scc Appendix E lbr a
luller discussion of second gcneration systcms.)

HIGH PERFORMANCE
SPACEPLANE

There is an urgent need to develop a muJtipur-
pose, manned space vehiclc to pe orm a wide
variety of missions such as inspection of friendly
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SATELLITE
BATTLE
STATION

INTERCEPTOR
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Flgwe 12. 8oo8t Phase tnterccpl, Geomelry
Irls syslem uses nultlple sdtellltes amed wlth small conventionally-amed sub-mlsslles to destrcy
ICBMs and othet stnteglc mlssiles shorlly attetthelt launch. lt uses otf-lhe-shelt technology and can be
deployed in less than llve yearc.

Flgurc 13. Adyanco.t Global Ba',istic Miasile Delense

One example ot a second generction space'defense system using a laser weapon'
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or suspect space objects, satellite and space station
protection, and adjustment or retrieva.l of sarel-
litcs. One such vehicle is the high per{ormance
spaceplane, or one man space cruiser which uses
available hardware components and technology
and which could be operational in several years
for less than $500 million (Figure 14). (See Ap-
penclix D for ILller discussion of this system.)

CIVIL DEFENSE
Civi l  dcltnse is a mult i laceted endcavor, in

$h i .h  l h (  u t i l i l y  and  ros r  t f l i . r  r i veness  i n r r rase
sharply, whcn considcrccl in conjunction with
activc dclcnses. (Scc Appendix F lbr a Iul lcr
cl iscussion.)

IMPROVED SPACE
TRANSPOBTATION

Thc immediate answer to improved space
transportation is an upgrade ofthe current Shuttle
program to improve turnarcund time and to
crcate an unmanned cargo only version, At the
same time. dcvclopment work should begin on a
vchicle with a much heavier lift capability (Figure
15). These programs would cost an estimated $6
billion over a 10-year period.

MANNED LOW EARTH
ORBIT SPACE STATION

A currently proposed military Spacc Operation
Center (Figure 16) should be given high priority
and expanded in concept to include provision for
fly along industriaVcommercia.l space installa,
tions. The space station should be equipped to
receive energy lbr operations from a prototype
solar power satellite. A 10-year program to deploy
this space station should cost about $12 billion.

A SPACE POWER SYSTEM
This requirement can be met by a proposal

using known technology that would place a solar
power satellite in geosynchronous orbit and place

a microwave receiving antenna and conversion
system on Earth, providing 500 megawatts ol
continuous electricai power. This pilot system,
modified to include a capability to provide power
to a space station with laser transmission, would
cost about $13 bi l l ion (Figure l7).

SPACE INDUSTRIAL SYSTEMS
RESEARCH AND DEVELOPMENT

The costs of R&D fbr industrial space applica-
tions would probably be borne almost entirely by
interested private enterprise, with little more than
$50 million per year in government support.

COST CONSIDERATIONS
The options avaiiable to meet High Frontier

objectives involve both space and nonspace sys-
tems, conventional and nucicar, and various
types of beam weapons. Selection should bc a
Iunction ol the Systcms Sclcction Task Forcc
recommended in Chapter VIL Actual costs can-
not be determined until specific systems arc
selected; but, for the purposes of this study, wc
have roughly estimated thc costs ol militar] and
nonmilitary illustrative programs.

A combination of military and civilian pro-
grams which cost about $20 billion over five years
and about $35 biiiion through 1990 should meet
the aoncept's requirements, A carefirl consrclera-
tion of tmdeoffs, in terms of current DOD re-
quirements that High Fronrier military systems
would meet partially or fully, indicates rhat therc
will be little or no increase in pmjected defense
budgets. Commercial and alJied support ol High
Frontier nonmilitary systems could further reduce
demands on the U.S. Fedeml budget.

Cost data validity for the illustrative High
Frontier programs range from hard to very son.
In all cases, proponents of the programs (privare
companies or concept authors) prcvided the data.
This raises a possibility of bias on the low side of
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cost projections. Our analysis took this into ac-
count by rather arbitarily increasing (in some
cases as much as 100 percent) the ligures provided
by basic sources. This was done despite the fact

that we foresee major savings in estimated costs il

thc acquisition measures proposed in Chapter VII

arc implemented.
The costs estimatcd for sevcral Programs are

much lirmer for program totals than lbr year-to_
ycar breakdowns. Further, thc cost calculations
rrk, no arcor-rnt ol inf lari"n and appear in (on

stant dollars. (sce Figurc 18, High Fronticr Cost

Parameters,)
Dcspite unccrtainties as to details within this

projcction, it neverthcless demonstrates the
Ieasibility of pursuing a visorous sct of programs

at rcasonable costs. The cstimates in Figure 1B in-

dicatc that thc lirst live years would cost $24
bil l ion; about $lB bi l l ion for mil i tary and $6
bil l ion lbr nonmil i tary systems. Over cight years,
thc total costs rcach about $40 billion; $27 billion
lbr military, $13 billion for nonmilitary. Beyond
cight years, roughly $10 billion more may be rc-
quircd to opcrate and maintain dcployed systcms
ancl to reach initial opcrating capability lbr an ad-

vanccd Shuttlc, a pilot solar power satellite, and

an advanced space defcnse system. Thus, lotal

commitment to this set of High Frontier programs
could amount to some $50 billion over thc next 10

to 12 years.

Thesc ligures may well err scriously on the low

side, but the military and economic consequences

of succeis would mdle these Proqrams a straregi(
bargain at l.{ric thc indicated costs. Altcrnate
GBMD systcms studied callcd lbr additional
costs, which, however, clo not apPear to double

thc cstimates put tbrward in this stucly. The

amounts used above are limited to acquisition and

operation of systems. In ovcrall strategic military
cost it is important to include the value of defen_

sive systems as an "insurance policf for defense

expenditures already made and programmed lbr

the next dccadc. This analysis in Appendix A of:

fcrs a ditlerent perspcctive which makcs thc High

F r o n r i e r  p r o g r r m s  r ' \ c n  m o r F  J l r r J (  l ; \ '

COST OFFSETS
We can also estimate orders of magnitude oll:

setting savings to come trom capabilities achieved
by Hieh trontier pr,rqrams. Cl, arlv. r o.t.  are in
the ballpark of the feasible. They offer mc,re
potcnrial rhan some proqrams no\^ gclr inq sur-
prisingly high long range "seed moncy."

Thc basic cost qucstion should always btr onc ol'
"opportunity cost," that is, cost of thc best alkrF
native opporruniry forcg"ne. Ideally, t ,onomisrs
selcct thc lowest cost altcrnative lbr rcaching any
givcn objective- In practice i t  is scldom, i l  cvcr,
Icasiblc to describc altcrnatives ol litcral cquiva-
lcncc (in the military licld, generally cal)cd cllcc-
tivcncss; in civilian cndcavors, bcnclits).

High Fronticr mil i tary programs could bc ini-
tiatcd with lunds now carmarked 1br thc sur-
vivabi)ity of stratcgic systems. Anothcr source
could bc the reprogramming ol lunds carmalkccl
ibr systcms or support activities that would not l]c
requircd once rhe Hieh Fronrier ' .  . trnr, gir
delcnsc capabilities wcrc in place.

Not yet knowing the High Frontier specilic sys-
tems or their initial operational dates, one cannot
suggest reprogramming on a ycar-by-year basis.
However, thc Administration's decision on the
B-1 and MX included a commitment to research
and development of defensive systems to protect
our ICBM capabilities. Presumably it includcd
necessary funds for this, and the implcmentation
of High Frontier systems would satisfy this Ad-
ministration goal.

With respect to reprogramming, we assert that
the proposcd global ballistic missile delense cap-
abilities would reduce, or eliminate entirely, the
need to harden existing silos to accommodate MX
missiles. Funds designated to superharden the
silos could be diverted to spacebome del-ense
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s y r l ( r r s  i u x l  t o  t h r  I n ) i n t  < [ l t r s c  r n  l ( ] l l M  s i L r s
lcrrrrrnrcn<lt  r l  in Ihis rp(tr1

I \r lsui t  o1 AssLrlrr l  SLrlv ival  l ;y i r  cornbinat iorr
rr l  s l ) iu c l ;astr l  ( lc l i  Dsr syslcrns and Inr int  delcnsc
sh(nr l( l  solvo r l )c stratcgic I i t rcc sulvivabi l i ty prul ;-
I t : rn.  Wit l roLrt  s l |atcgic clctcnse lhis couDlry is lc l j
wi th only two r;pt ions in thc l : rrc ol  Sovict  nuclcar
l i ) | r r ' .  Wc can rcsign oulsclves lo (hc ralamilous
absor 'Pt ion ol  a surpr isc l i rst  snikc oI c lcpcnd
upon our tcchnical  survei l lancc systcms to lct  ur
l " r r n ,  l r , , r r  s r r  r r i n q  o r  , r .  r h c  u , r r h ,  e , l .  . r l r i v ,  o n

t;rrgel. Thc gloorny conscqucnces ol thcsc (wo op-
l i , r r \  rnLl  t l re . [ . rru-r tr t  rc 'ul ts rhcrr r . rr i "rr"
delensivc syslcrns arc adclcd arc dcscribcd in Ap
pcncl ix A.

Funcls now proglammcd to seck olher solulions
to this problem, such as MX dcployrncnts, rcbas-
ing the B-52 lblce, or pursuing :r l ternat ivc ICBM
passive protection schemes, could logicrlly bc
realk;cated to the activc dclcnse programs pro

postr l  l ry I  I i rh I , \ rrnt icr '
I i r l  nonrni l i ta ly ol  r lual  prr lposl  sysrcrrs,  sLrr.h

rts a rnannul st)acc stat ioD an(l  a pi l r t  vr lar ' lxrwlr '
satr t l i ( '  (SPS), ( l (  vcl( ,prncnt rrnd r t .c luis ir ior l i rnr l
in{ shoulcl  bc proviclcd largdy l ionr londt: l t :nsc
s,rurr rs.  Solar I 'ower .arcl l i te.  of fer ;n arra, t iv '
ploslxrt  l i r r  largc scrLL lr ' i t  cntcf tr iso invrs(rrrcrr t
i r  a potcnt i : r l1y I t rr) l i t : r l rk spal ixr i r  i tv.  Whi l t  rhc
costs asstxiatcr l  rv i th bLri l<l ing arxl  r l t l ;Lryinq i rn
Sl 'S ncnvork arc srr l l i l icnt ly sizcablc to r .r . rgrrr .c
, l i r ' ,  r  r , r '  r r r r . '  r r r  1 , , r r t i ,  i 1 , : r r r , , n  i n , h r . n r  r r r r ,  r , . r
anr l  inrtstrrcnts in Sl 'S rcscarch nr i{hr bc rD-
torr l rrgccl  i l  go\rmnrcnt quarantcrs wcrc marl t ,
a, . , : r i lablc.

Offsel.; in Compeliliue Slstems
C) t l r " r  p r  oe ra r r r s  no r  ,  h  ; ' r l y  . e .n  " r  a l r " r  na r i r  '  .

to a given prnposal but subjcct to possible reduc
t i on  " r  " l im ine t i nn  des  r v r ' : r t ' n r i on .  1 l -o r  e ra rn
ple, an ellective BMD might permit deployment



78 xish r,onri",

of fewer and less hard ICBMS.) Clearly, the costs
ofsuch indirect alternatives should be deducted or
i n e l u d e d  i n  n e g a t i v e  I e r m s  i n  r h e  o p p o n u n i r y  c , , \ t
cqualion. Thus, the oppofiunity cost of some of
the proposcd High Fronticr systcms may turn out
1o bc small or even negative.

Poinl De;ftnst
We believe that a dellnsive system lbr hard

sitcs (ICBM silos) c<.,uld bc deployed in about two
or thrce ycars at most- [t would use nonnuclear
ki l l  mer:hanisms, permitt ing distr ibuted delense
systems with intercepts at a lew kilometers slant
rangc. C)nc such systcm, the SWARM.fET, has
bccn cstimaterl t() cost on the orclcr ol $2.5 to $5;
mil l ion pcr dclcnded point, or about $1 bi l l ion Ibr
200 MX or Minutcman III  sik;s. Othcr low cost,
qLri,  k sysrcms lravc bcen pr, 'p, 'ssi Thc r,*rs in-
volvr:d in closing the land based ICBM window ol
vulncrability, at lcast partially, might wcll comc
Iiom rlelcrring MX silo hardcning pending lirture
dccisions on ultimate MX depkryment modes.

(]lobal Ballitic Missile DeJen.u (GIIMD)
The system describcd in Appcndix C could bc

available in fivc or six ycars. Its olf-tirc- shclf com -

ponent cost of $12.6 bi l l ion is remarkably low.
The approximatcly $15 bi l l ion. . igh( year csri-
mate provides lbr unforcsccn cos(s ofground con-
trol, replacements, etc. The system's first payoff
would be to lilter Soviet ICBM atlacks in carly
trajectory. The combined lilter elfect of silo point
dcfense and a spaceborne delense in depth can be
vcry high. Even i leach system is " leaky," i .e., i l
the avcragc single shot kill probability (SSKP) is
lower than hoped for, the two systems together
would probably bc highJy effective. For example,
even ifeach system has a 30 pcrcent leakage rate,
together they will s(ill save 91 perccnt of the prc-
tected force. If the leakage is as high as 50 percent
for each, together they will save 75 percent ofthe
force.

A boost phase intercept system (like a preemp-
tive counterforce attack) a.lso degrades all other
enemy missile attacks. For example, to the extent
thar a Sovict attack might have included C3 tar
gcts, it may be possible for the United States to
savc a significant part of the $18 billion reccntly
proposed lbr C3I improvements. In fact, the
mulliplc satellites of the defense system may be
ablc to enhance C3 survivability by hosting a
r, dundant rnd hard tu inrerdict spar c , ommuni-
cations relay system. It might also makc possible a
rcduction in the programs under dcvclopmcnt lbr
(hc wartime continuity ol government, including
thc protection ol presidential succcssors and thcir
support teams. To (he extent that thc Sovicts
might attack military and cconomic targcts, thcre
could be ol isett ing savings in thc hardcning and
dispcrsal requirements. Therc is also thc possibi)-
i ty that proposed (not yct implementcd) U.S. civi l
dclcnsc programs ol $l billnrn per ycar or morc
might bc rcduccd substantially in the luturc il thc
. r , r i r ' .  de lenw \ y \ t rms , ) i  H igh  F run r i ,  r  a r , .
dcployed.

Our allies could also bc protccted by thc pro-
posed spaccbornc delcnsc systems as a result ol its
potential ellectivencss agains( SS-20 intermediatc
range attacks. This could simplify the impending
theatcr nuclear lbrce negotiations. Thc GBMD
would strengthen-or rather restorc-thc U.S.
stratcgic umbrella. Such a system might contri-
butc more to the reduction ol nuclear prolifcration
in( r 'nt iv( s than al l  rhe fuel cyr le ronr rols. int"rna-
tionil inspection teams, and nonprolifcration
treaty measures taken togcthcr.

None of the High Fronticr proposals protects
against a depressed traiectory attack by Soviet
submarine launched missiles aeainst strategic air
bases. However, the vulnerability of thcsc bases
to such attack becomes less critical if our ICBM
lorce is no longer vulnerable to a first strike. This
lact could affect the costly proposal to move
bomber bases inland as well as other reoucuon rc
quircments designed to reduce bomber force
vulnerability.
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High PaJornarce Spaceplane (Space Cruiser)
The space cruiser could be operational in three

to four years. Its R&D costs should be relatively
modest because most ofthe components wou.ld be
off-the-shelf aod principal developmeot costs
would be in syslems engineering. The savings
provided by the space cruiser might indude
reduction in the number of standby vehicles since
the space cruiser could provide repair in space.

There may also be savings in the size of various
space vehicles b€cause of the refueling potential of
a space cmiser. Of special interest might be the
facilitation of crew change as well as maintenance
and supply for a low orbit manned space s.auon.
Within the illustrative High Fromier programs,
there may be a cost tradeolT between the function
of the space cruiser and the orbital transfer vehicle
(oTv).
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CHAPTER VI; IMPACTS

It is difficult to overstate the potential impact ol'
a U.S. commitment to the High Frontier con-
cepts. Together, thc programs woulo revcrse
several kcy trends which run countcr ro rnc tn-
tcrests of lhc U.S. and the Frce World. Thesc in-
clude thc military balance, the encrgy problem,
the dismal prospccts lbr undcrdeveloped nations,
and thc general crosion ol spirir in thc West.
Much ol the bcncticial impact ol High Frontier
can rcasonably bc expcctcd to occur krng bclirre
thc l irs{ del insivc satol l i lc is on srarion or rhe I i Is1
kibwa(t ol powcr is dclivcrcd liom spacc. Thc
mcrc announccmcnt ol a cohcsivc U.S. stratcgy
clcsigncci to discard mcnacing balancc of tcrror
rnilitary dtxrrinos and opcn ncw horizons ftrr
human entcrprisc might triggcr a wavc or ccncrar
optimism in thc |rcc World. In any casc, ir woulrl
rcs(orc thc imaEc ol thc Unitcd Stalcs as thc pur-
posclul lcadcr ()1 thc Wcs1.

MILITARY IMPACTS
High Frontier military prograrns would havc

proliruncl strategic impa<r. Thcy movc rhe U.S_
away liom thc unstable world cnvironmcnt ol'
balancc ol terror (Mutual Assured Destruction)
bward one of Assured Survival. The change ol
ernphasis away hom total reliancc on nuclear
retaliation would providc responscs to Soviet
threats to U.S. and al l icd security other than the
amassing ol evcn iarger s(ockpilcs ol evcr morc
expcnsive offcnsive nuclcar weapons.

-Ihe principa.l military impacr of High Frontier
will be the achievemcnt of Presidenr Reagan,s
dcsired "margin of safety" in rhe quickesr, mosr
economical way. The U.S. cannot afford to
engage in a quantitative arms race with the
Soviets in ollensive nuclear wcapons only, nor can
the U.S. allbrd the costs of an effective sysrcm of

deceptive deploymenl fbr land based missilcs
(c.g., MX-Racctrack).

A new balance bctween strategic defcnsive and
olltnsive systems would by no mcans obviate the
need lbr rc(aliatory systems. Indced, no one can
r.rsonably pusruldre a srrarecir dctensive sysrcrn
so clibctivc that it would prevcnt severe damage
lrom a nuclear rcraliatory attack. Ccrtainiy rhe
dclensive systems proposcd by Hieh Fronticr
would not prevent ftrtaliat;on by the Soviets using
submarincs, bombcrs, or cruisc missi lcs, althouglr
thcy would put a Sovier ,;v .ftr.r*r out ol thc rcalm
ol rationali ty.

Thc samc is truc ol Sovict straregic clclonscs.
Whilc thcy can sharply rcducc thc cliccts ol a
U .S .  r , . r " r l i r r " r ' y  r r rack ,  rhcy  , rnn , , r  p r , . v , . n r  i l .
S ' , v i l t  s r r r r l g i t  en t l  r n i l  dc t t . nscs  r , , ns r i ru r r . . r
n ) , . n i ( .  t oday  on l y  In ' ausc  rh . y  r . x i s r  i n  u  sn .a -
tcgic l iamcwork in which thc U.S. as a wholc and
its nuclcar detcrrcnr spcciiically arc delensclcss.-fhis 

situation proviclcs the rarbnalc, il nor thc
tclDptation, Ibr a Sovict first strikc or nuclcar
blackmail.  On rhc othcr hand, the Soviers mighl
not remain detcrred il the Unitccl States creatcd
only a s(rong stratecic defcnse ancl allowcrl its
tlcterrent ollensive lbrcc to wcaken.

Thus the nccd fbr crediblc rctaiiarory ollcnsive
hrccs remains. Howcver, by creating a balancc
bctween protectivc and striking p(Jwcr, wc
broaden our options in stratcgic offensivc

Much of the imbalancc in srrategic ollensive
systcms derivcs liom the fact that the bulk of rhe
Sovict strategic nuclear lorce is in land based
ballistic missiles which can rcach thcir tarsets in
thc Unitcd Statcs within 35 minutes alicr a oecr_
sion to attack. By contrast, two-thirds ofthc U.S.
force capability is in bombers and suDmannes

E
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which rcquire several hours-even days-to re-

spond. Thus the U.S tbrce is almost totally

retaliatory (sccond strike) in naturc. The Soviets

have a dangerous advantage in PrecmPtivc first

strike capability providcd by their ICBM lbr<:cs

lf this preemptive thrcat wcre neutralized by

strategic delanscs, the slowcr react ing U.S.

retaliatory weaPons wouJcl rcgain their full

r:rcdibility as componenls ol thc strateg;c lbrccs

ln thc abscnce ol slfatcgic dellnscs, thc only

reacly rcsponse to incrcasecl L'vels ol the Sovict

lirs( slrikc thrcat is to add morc ollcnsive

wcaponry ancl invcst in ()sl ly hardcning ancl dis-

pcrsal mcasurcs. Wilh a U S stratcgic dclcnsc

rzpabL: ol rcducing thc wcight ol a Soviet nrissik:

attack, thus shoulclcring rnuch ol- thc darnagt:

l imit ing 1oad, thc impcral ivc f t rr  crruntr:r lb l .cc ol :

Ii:nsivc wcapons lrcxrmcs lcss prcssing.

In sut:h cir-cumstantcs, sk)wcr acl ing, morc

purcly rclal iatory wcaPons such as cluisc missi lcs

bccornc nrorr: atlractive Fu hcr, dcploymcnt ol

adclitional nut:lcar otlcnsivc wcaponry ovcrscas as

a rcsponsc to such thrcats as thc Sovict  rntcr_

m , 1 l j . r r , .  , r n ( l  m , r l i r m  r : r n g "  m i s s i k s  , , p p o " i l ,

NA'l O lxcomes only onc ol thc options availablc'

not thc sole opt ion short  ol  acquicsccncc.

l 'erhaps the most importanl impact ol  thc High

Front icr conccpt on thc U.S. mi l i tary cstabl ish-

ment as a wholc is the rcstorzrtion ol the tradi

tional Amcrican military ethic Over the ycars'

the American soldier's role as delendcr ol the

country has been the tic that bouncl hlm to a

generally suPportivc citizcnry Strategics o1 the

past 15 years, such as Mutual Assured Destruc

iion. have clenied lhe validity of that role ancl

weakcned the bond betwcen thc Amcrican mili

r a r y  j n d n  a n d  h i s  l c l l " w  r i r i z " n s  A  '  o m m i r m ' n (

to a ncw strategy which rcstores the lundamental

mission ol protection of the Nation woulcl once

again bc consistent with thc military rationale of

the average American citizen This would do

much to rekindle thc wiilingness to serrc rn the

mi]itary and to ease the serious problems facing

our Armed Services as a whole.

POLITICAL IMPACTS

The potcntial lbr public support ol this concePt

is enormous. If the military and nonmilitary

aspects of High Frontier are cffectively harnessed

togcther, broad segmcnts of thc U S body Politic
arc likely to rally in support. Recenl clcctions

havc clemonstrated thc widespread desirc fol im-

proved national security. Thcrc is a rcmarkably

largc and cnthusiastic support basc lor space

bascd stratcgic solut ions, Pr imari ly among

youngcl pcople. And thcrc is gencral  publ ic

, l i . i l l u r i " r r m ,  n r  w i r h  t h ,  , 1 , ' r r i n , r  ' r n , l  v r l t ' 5 i , s

ol  the past.

Arbpt ion ol  t l rc High |r t rnt iL:r '  .or lccPt (ou1(l

cvcn convcrt  or conlusc somc ol  thc tradi t i (JDal

opponcnts ol  dclcnsc ul l i r r ts an( l  tc( inological  i r r-

n{)vat ions. I1 is hafdcr lo oPPosc nonnu(r lcar

dt l i :nsivc systcrns than nut lear ol l insive syslcms

It  is almost imPossiblc to argur:  c l l lct ivcly l i r r  a

p(:rpctual bal:rncc ol tcrror stratctiy il it t:an bc

nceatcd by ncw pol ic ics. I l  is harcl  to mrkc cn-

vi f()r)rncntal ist  cascs againsl  spa(re svstcms

l - l v ,  n  r h o s ,  n ; r y . " 1 ,  r .  u l r , * ,  1 ,  ' . i ,  , , , r r ,  '  r r r  i '

clisarmamcnt will bc hard prr:ssccl 1o makc a casc

against High Front icr ' ,  thc ABM'freaty notwi lh

standing. It is not necessary t{) abrogate thc ABM
'l)caty to commit to High Front icr programs

'l-he proposed spacebomc dcfcnsive syslcms Iall

into the category dcscribed in the trcaly as
"systems based on other pr inciples" whi.h are
"subject to discussion" with the Sovicrs.  Point

defcnse sys(cms can bc selected which are so dil:

Iercnl  i rom ABM systems, as def ined in the

trealy, that thcy too coulcl be considere.l as out

sicle the trcaty. Somc silo-defcnse systems coLrld

bc considercd "dynamic harclcning"-' srrbsti-

tute for reinforced concrcte-rathcr than an ABM

system. Further, the current ABM Treaty is

schcduled for review in 1982, and the United

Statcs can propose any amendments dccmed

neccssary to accomDodate strategic defcnsive

decisions.
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A U.S. commirment to the High Frcnlier con-

cept docs not necessitate rejcction of arms
negot;ations with rhe Soviets. It does, however,
mean that lirturc negotiations would procced on a
dillercnt philosophical basis. Rather rhan con-
trnurne t() pursue agrcements which altempt to
perprtuate a balance of len-or, our neqotiatine cl-
Iorts woul<l bc dedicarcd to achieving a stable
worlcl of Mutual Assurcd Survival.

ECONOMIC IMPACTS
' l 'hcre (an bc l i t t lc doubt that a srrong U.S.

corrrnitmcn( to thc High |ronticr prorrarns
w, ,uh l  h ; r v ,  h igh l v  b tn ,  t i ,  i a l  r r r , n , ,m i r  impa t rs .
Sorrrc ol thcsc wil l  al lcct thc U.S. economy in thc
ncar tcrrn, primari ly throullh the srinrulus lo in-
vestrncnt in high tcchnokrgy sccrors ol induslr.y
ancl a prolxrblc upswing in gcncral conlicicncc.
An incfcasc ol 200,000.jobs in rhe ncar rcr.m as a
result ol a strong commitmcnl (o spacc has bccn
cstirnzrtcd. Longcr rorm impac{s wil l  depcnd on
thc ratc at rvhir:h industrial applicarion! arc rcal-
izcd and on unprcdic(abic rcchnobqical spinoils
Iiom thc spacc dlorr.

Onc arca ol commcrcial spacc application is
e l f . i r dv  pay inc  t s  hay  vcn  we l l .  Sp l t , r ,mmun i -
cations is a $500 mi)l ion-pcr-year cnterprisc and
growing rapiclly. By 1990 it shoulcl bccome a
multibilli(nl dollar-per,ycar industry.

As odrcr indusrrial :rpplications in space arc
realized, thc total rcvcnues lrom spacc industrics
might rcach levels ol several tens of billions ol
doliars pcr year by the year 2000.

Somc of the most beneficial economic impacts
of a strong High Frontier elfort are indirect and
unquantiliable. Thc demand lor highly ski)lcd
workers is certain to have an impact on the educa-
tion system and on the labor market. New pro-
ducts, tools, and services will be required by an
expanding space ellbrt. Research ellbrts will
intcnsify-

Overall, the cconomic benelits ofa strong U.S.
commitment to the exploitation of space for both

sccurity and industry are potentially very great,
t)ut thcy are no more predictable today than werc
the luture cconomic benefits of aviation in the
1920s.

FOREIGN IMPACTS
The positivc political elfects in thc U.S. will

probably be rcllccted ove$cas among our allies.
The announcement of a commitment to the High
Frontier conccpts could have a strons counrer_
cflect on the curfcnr hishly disruprive, , ,anti_
nucJear, ' '  or ' 'peacc" movemcnts in Europe. A
bold U.S. strategic init iat ive would cerlainly
bolstcr the morale ol pro-U.S. clements. Thc
High Fronticr conccpt can add new strength to
Frcc World allianccs, making thcm slobal rathcr
than rceional.

A sharcd U.S.-Ali icd commitmcnt to rhc har-
ncssine ol solar powcr liom spacc could havc
highly bcnclici.rl impacts on loreign rclations. Il.
thc prospccrs wcre qood for luturc supplics ol.
cncrgy indepcndenr of rhc geographical location
ol lbssil fuels, the ovcrdepcndcncc ol rhe indus-
rr ial izcd Wesr on oi l  and qf,s protlucinq counr ies
could bc rcctificd. Furthcr, the prospects tor over-
comrng the prescntly intractable problems ol the
unclerdcvcloped nations with space technologies
such as solar powcr satcllites could havc a
bcnelicial impact on the atritudcs of the Third
World.

THE SOVIET REACTION

As ibr the Soviets, rhcir rcaction is easily pre-
dictable as hostile. They have already moved to
counter thc U.S. potential to adopt available
military space oprions. 'fhey have introduced in
tbe U N (and garnered some supporr lor ir
among our allies) a new treaty which would ban
a1l (not just nuclear) wcapons in space. Mean-
while, evidence mounts that they are alrcady in
violation oftheirown cynical proposition. We can
expect an extraordinarily strong Sovier propa
ganda effort against a U.S. commitment to the
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High Frontier concepts, including threats of
counteraction. However, in both particulars
Moscow will find, for substantive reasons, an
attack on the High Frontier concepts much more
diff icult to conduct than past anti-U.S
c:unpalgns,

A High Frontier decision by the U.S., if backed
by effective implementation efforts, would se-
verely impact the Soviet Union, perhaps deci-
sively. The Soviet leadership would consider it as
offering the best chance, if not the only chance,
for realization ofPresident Reagan's stated inten_
tion to refurbish U.S. military power to the Point
necessary for an effeclive foreign policl.

These conclusions are not assumptions or con_
jectures. They are the prcduct of exharrstive
examination and analysis of what the Soviets
themselves say about the situation and issues that
would be mised by a U.S, armaments effort on
the order of High Frontier.

On the basis of testimony emanating from
Moscow, in Kremlin eyes a credible U.S. com_
mitment to High Frontier would:

. Conlront the USSR with precisely the sort of
armaments competition that the Soviet
leadership most fears and is most anxious to
avoid.

. Severely ta\, perhaps to the point of disrup-
tion, the already strained Soviet techno_
logical and industrial resources.

. Seriously threaten the very foundations ol
the strategic structure the USSR has built at
gFeat cost over the past 20 years.

. Undercut the foundation for Kremlin claims
that the "correlation of world forces" has ir-
reversibly shifted in favor of the USSR.

. Force a rcturn to the drawing board to
restructure the doctrinal concepts and stra-
tegic designs that have been developed in re-
cent years for Soviet victory over the West,
whether by nuclear war or by means short of
nuclearr war,

The Kremlin has always viewed space in tems
of its military utility and has recognized that the

best opportunity for a decisive U.S. or Soviet
breakthrough is in space. Even as the USSR ex-
ploited its unexpected dividends from the world-
wide psychological impact of the Iirst Sputnik,
Soviet attention and interest were concentrated
nol on lhe Sputnik phenomenon bul on giving
substance to the nuclear rocketry strategy that was
then emerging from the "revolution in military
affairs" that had been eflected in the USSR.

Khrushchev spoke with suprising candor to
President Kennedy about the actual situation in
the USSR at their meeting in Vienna in June
196L He rold Kennedy that space cooperalion
was "impossible until there is disarmament"
because of the intimate relationship between
space and military activities. He said that there
had been few "practical uses of outer space
launchings" which werc "primarily lor prestige
purposes," and that such endeavors as an at-
tempted "flight to the Moon" might weaken
Soviet "defense" efforts.

While the USSR continued to expand its space
program steadily in the last years ofKhrushchev's
rule and thereafter under Brezhnev, the emphasis
was overwhelmingly on near Earth activities.
These related dircctly to military objectives and
primarily to those that looked toward achieving a
system of manned space stations or, as Brezhnev
called them, "cosmodromes."

Meanwhile, the Soviets have, as a standard
practice, charged that U,S. space activities arc
directed toward military ends. This has been good
propaganda lrom Moscow's standpoint, sewing
not only to further its efforts to. stamp the U.S.
with an indelible threat to peace image, but also to
blunt the impact ofU.S. successes in space. At the
same time this charge provided a backdrop for in-
cessant claims that the USSR pursues solely
peaceful purPoses in sPace.

However, more is reflected in such charges
than propaganda. A genuine fear has been impli-
citly reflected in Soviet statements that the U.S.
might use its technological prcwess to best the
USSR in using space for military purposes.
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In countless ways the Soviets make crear tnar

they are keenly aware of U.S. capabilities to ac_
complish even the most dilficult rasks when ir
scriously sets itscll to those tasks. They do not at-
tcmpt to disguise their respect for U.S. techno_
logical competcnce. Indeed it can be safely said
that in the area oitechnology, including especially
thc high technology required for advanccd
weaponsj the Sovicts perceive their greatest singlc
vulnerabii iry vis-a-vis thc Unired States.

At thc same time, Soviet authorities up to and
including tsrezhncv havc repcatedly warncd ol the
possibilitics and tar rcaching conscquenccs of a
wcapons breakthrough. In rccent years Moscow
has stronsly prcssed a propaganda-diplomatic
campaign, Iirst launchccl by Brezhnev in .June
1975, to securc international agrecmcnt 10 placc"a ban on manulacturing ncw catcgories ol mass
dcstruction wcapons and new systcms ol.

The truly massivc campaien thc Krcmlin is
conductins against Prcsident Rcagan,s arma_
mcnts plans is hcavily lircusecl on thc new
wcapons issuc, with spacc possibilities as thc
primo object of arrcntbn. Thc lirst succcsslirl
I l ight of the U.S. Space Shuttte in Apri l  19Bl has
servccl as thc poinr ol departurc lbr literally hun_
dreds ol authoritative Soviet commentarics on
allegcd U.S. preparations to deploy in near Earth
orDl(s new genera(ions ol space wcaponry dc_
siqnr.d. ar /:r r,arrr rI  enrlv I epor recl. tor carryinq
out strikes a{rainst targets in space, the almos-
pherc, and on the Earth . . . in the hope that thc
U.S. wil l  bc ablc to avoid nuclear rctal iat ion. ' ,

Thus thc signposts have already been set rc_
garding thc Kremlin's reaction to acloprion of a
High Frontier srrategy by the Unired Stares. It
would view thc move as directed toward what the
Sovicts themselves have characterized as a pos
sible "absolute weapon" capable ol ensuring ,, in-
vincibi l i ty" ol the U.S. l iom missi le atracks.
Whilc the Kremlin would naturally consider lul_
liliment of this aim as some years away, at best,
knowing thc state of the technoloeical art in_

volved, it would still allow that substantial U.S.
capabilities could be in place within a relatively
short term of two to four yeals.

The question consequentiy arises as to what the
USSR would do about the new situahon created
by a U.S. commitmcnt to High Frontier
concepts.

One step is certain: Moscow would pull out all
stops in its political propaganda mancuverrng ro
deter or dellect thc U.S. decision. Moscow wourct
brine r,r bear al l  , ' f  lhe propagdn.la insrrumen-
talities and argumcnts that it is now employing
against alleged U.S. intcntions to inaueurarc a
new arms racc. lt would targct a grcat dcal olat-
tention to the mil i tarization ofspacc issucs and k)
chargcs that the U.S. was vioiating the Spacc'freaty 

o1 1967, rhe ABM Trcaty of 1972, clozens
of specil ic UN rcsolutions, rhe UN Charter, and
so on. Thc lact that High Frontier sysrems arc
nonnuclear would not allbct the propaganda el._
fort. Moscow woulci disregard all licis in i.ccding
rts propaganda mill and would trcat as truth any_
thing it could drcam up, as it is already doing wirh
rcgard to rhe Space Shuttle.

_Ihis 
last point underscores a problem Moscow

wou)d face in its propaganda reaction: its ongoing
propaganda campaign has all bur exhausrcd rhe
list of "crimes against humanity',  chargcs that
Moscow can voice agains( thc U.S. It  consc_
quently might well be caught up in the classic"cry wolf '  syndromc.

Politically, Moscow would try more of whar it
is already doing. Alfou( ellorrs would bc made ro
promotc the dmlt treaty barring any and all
weapons in space rhat thc USSR submiftcd ro the
UN in August 198 1. I t  would intensily thc,,don,t
rock thc boat" sentimcnts with regard to U.S.
a.llies and would otherwise try in every way ro
senerate pressures by the allies on the U.S. As for
pressures on the U.S. itsell, Moscow,s injtiai
reaction would cncompass a mixture ofcarrots, in
the lbrm ol apparcnt concessions in the arms
negotratlon area, and sticks, in the form ofthreats
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to push its own arnrs clibrts in spacr: anc{ clsr:

$,herc to thc absolrr tc l imits Thcte woulcl  lx

thfcals 1o repucl i i rkr thc ABM Trcl ly.  with a

l ikr ' )y prelrrr :nr:c bcing to s( ign?rt izc thc U S as

ki l l ing 1hc rrcir ty or a( I  ing in whit t  Mos.()w $,(nr l . l

i r rrc lplc l  and pr<x: lairJ) ' rs a l ) la lant disrci lard ol  i ts

tcrnrs. Sh()uld 1hc inir ia l  . rur( ,1 ant l  st i t  k rnix l ; r i l

t ( ,  pr(xhrcc lcsrr l ts.  Moscotv rnight wt: l l  inctr :asc

thr ( i r f r) l  Int l i ( t r ,  l ) t fhaPs t()  thr cxlcDl (r l  ( ' l l i i f -

i rg rncaningl i r l  c<,rrccssions i , r  (hc anns conrr( t

r r n a ,  l r r r t  a L n o s t  c c r l i r i r r l y  n o l  l o  a  I n r i r r l  o {

signi l i tanr ly l rr lLrcirrg a<lvarrtrLgcs I) f .srrr l ly rr)

i o y c r l  l r y  t l r c  U S S R .

A sccon<l srcp Mosrlw w,rLrkl  tc l t rr in ly trrkc

rvorrkl  lx ro |rrr | tk I  i ts o* ' rr  afr l rrrrrrcrr ls c l l i ) r1s

> t , : " ,  '  r t , . r l , r l i t i ,  i  s .  r r l , l  l r  r r r , , t r . i  i r r t "  r  l u " , t t " t '
( ) l  r ( , t )  ln i(niry.  , \s was st i rrc( l  hy l r ' t t t t l t t  I '11

\ ' r q , , \ r  2 , r .  l r a l l .  r l r '  , ' l l l ,  i . , l  S , r i ,  r  1 ' +  r r "  i t
" ' l  l ] 1  s o v i | r  U n i o n  h a s ,  r , l  c o r r | v ,  t h c  r x t t s s a t y

rrrcrrns arxl  taprt l ; i l i r i t :s l i r r  crrnl iorr t i r rg thc s1;at l

arnlr i r ions ol  rhc ()vcrscas stra(rgisls "  ( ; iv(rrr  lhc

rf t iv i l i ( is rur( l  succrsscs l l )al  havc I l ralkcr l  t lx

Sovicr sprul  I rrrrqrrrrrr  s incc lhc l : ' r f  l1)( t0s'  r t rx l

prLr l i (ul : t . ly lhc Irx)glcss thrt l  hrs ln!n nrrt( l (

t rxfart l  cstabl ishine a ( l  t rs inq a sysl{ i rn r) l  rDtnnc(l

sp^( c slal i ( )nsi  tht  USSl{ plrn;al ; ly r l (xrs havc a l iu

a r , . , r '  r  r r r i l r r , ' r y ,  r l , , r l , i l r r t  i n  r l , ; r , ,  ' h ' r r  i '  q '  r r -

c lal ly rccognized. l t  is also a cl isr inct possibi l i ty

lhar Moscow would unvci l  sorr l r :  ol  lhcst:  capal>i l i

t ios in thc hop( (r l  int i rnidat ing U S lcaclcrs

Howcvcr,  Mosrrrw has bccn talk irrg about thcs{:

r :apabi l i tn:s in renns ol  thc SPacc Shrrt t lc l l  is

highly unl ikely that cxist ing capabi l i t i r :s encont

pass anythinl l  thal  woulcl  rDake i1 possiblc lo

negate or ser iously nl fLd High Frr)nt icr rcsoulccs'

short ol a{1s ol war.

I t  r lay wel l  be tha( cxist ing Soviet capabi l i t ics

arc aclequate 1or the USSR to mount a High

Iirontier systen of its own This in itsell woulcl in

no way inlerlere with or alTect thc U.S systen

Thc onlv cflect would bc to have antimissilc sys-

tems on both sides. with cach incapable ot harm-

ing or afecting the other. In that case, the

slrarcgic si tua( ion ol  thc USSR rvi l l  havt been

prolbundly al tcrtc l .  Insteacl ol  tnioying a onc rvay

systt:rn ol cleterrcncc basul upon an illusory

Mutual Assurcd Dcslfu{1i(nr conccPt.  i t  \4 'ould

havc 1(,  a( l iusl  to a two w'rv systcrn bas(l  rrPon a

MLrtual Assufc( l  SLrrvival  s i t rrat i (rn.

Such a changc woukl wrt :ak havo( wirh srrn

r( { ic c lrrnrnrs ol  t lx S(,vi(  r  wrtFl ighr irrq an(lwal

winning cr l i l i (  thal  Mosrow has sl f ( .1Lrr ' (( l  ovrf

lh( prsr 20 vr:als.  M<,xlw has t l t r l l '  opclrLtcr l  i t t

t l ) (  $r 'u l )rc l) iL| l r i rm sPhc|c on thc l ; rrs is, ,{  tht  prtr

lx 's;r i (nr thar Khnrshclr t :v r :nLrrx iatcr l  l i r l  thc

l ) ( r l l i r  o l  K c n n c t l y  i r r  \ / i ( n n r t  i , ,  . , t ' r r c  l l ) ( ) l :
" M i s s i l s  a | c  t h c  { ( x l  { ) l  $ ' i L I  r ( x l a v . "  l h c  r a s k s

t l x  U S S l t  w i l l  l a c c  i l  l l i g h  l ' i r r n t i c l  l x t r r r r t c s  a

rcrLl i tv lcr trr i lc high tcchrxnogy orr r t  l l r rx l ig 'o"s
scr lc.  l  ht :  S{^ icr ( t \nr,)r I rv.  i rhcarly scvl l t  lv

srnirxr l ,  rruLy *<l l  lx rrrrrr l ;k to rncct lhcsr r(
( l u i r c n t c n l s  I o l  h i q h  t c c l t t r r ; k r q v  w r l l r o L r l
( l i s i r l o g r t r t i n q .

A l inal  PossiLl t  SoviI t  | t , t t t iorr  lh i t l  r rrrrs l  l r

c o n s i r l t l . ( r l  i s  r l r i t r  r h (  K r ( r ] r l i n  r r r i i i h t  s i r n l ) l v

f ,  l l , -  r ' , . , . , ,  1 1 , "  u l r i l ,  ' 1 "  I  S .  l , r r r r  i r '  r r , s

High |rrnrt i {  r  sysl( i r I rs into r lx lat iorr .  I r  nr iqhl  i r r-

stcar l  takc at lvanta{t :  () l  rh{ "$' i r r{k,w o{ oPln)f '

tuni(v" that st ln( ls ol) t :n as a r t :sul t  rr l  thc USSI{ 's

l)rcscnl mi l i rafy ldvanlaqtr.  I t  is i rxktt l  a hart l

t , r ,  r  , , l  l i r ,  r l r . r r  . '  w i r ' , 1 , , w  , 1  1 1 " , r t r r r ' i r 1  i . ' 1 '  t ,  t ' ,

thr i  Krcmlin.  
' l  hat is why sort thing l ikt  High

Irnrnt i t i l  is so obviously ncctssary i l  rhc U.S is t t r

bc ablc to t :nsulc i ls lonf{  lcrm survival  \ \ ' i thout

sul) ject ing ihel i  to ino( 'asirr ! .  subscNicn.r '  to the

USSR.' l 'hc issuc now is whcthcr thc winclow

loohs big cnough lbr lhc Kremlin (o cal(  ulatc that

thc USSR tan movc through i l  wi lhout dangrr

ous consequences to ilsclll Tl so, a strong probalril

i ty rnust Lre al lowed that thc Kremlin wi l l  r rse rhr '

window at any point in time it is provokecl or

opposed by thc United Slates. I1 nol,  a strcng

probability musr be allowetl that the Krcmlin will

not risk its use cvcn il lnccd with the ccrtainty of

complctc success I'oI High Frontier, for High

l - r o n r i . r  ' v i l l  n u '  i n  r n y  u a )  r h r " a ' e n  t h ' ,  x i ' t e n ,  "
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o, crcn thr rvcl l -br ing o1 thc USSR As r scnjor.
S o r i | t  r l i p L r r 1 r a r  s l i r r c . l  i n  t h c c i L  y  t ! ) 7 0 s . . . A I t M s
c L , n  t  k i l l  l x . o P l c r  I ( i l l M s  d o . "  A l l  i r  w i l l ( t o  u r r r l ( . f
t l r c  l ; r ' s t  o l  c i l r . r r r r r s t a n l  s  i s  r o  t L  n v  r ( )  r h ( .  L i S S t t
l l 1 (  : r l ) i l ; t !  t ( )  l h r c i r t r n  l h c  c x i s r c r t t  o l  r h c  I t . S
( ; i \ c n  r h i s ,  r r l l  t l r r r t  i s  k r r r u n ; r l r o L r r  S r x i c r  l r , a r k . r .
. 1 , . J , . , , , 1 , . . , .  i .  r i q l r l r  1 i 1 , . 1 r , , . t . , , . , . , , , s , r '
u r r t i l  r r n r i t h c l  r r r l l  s r r r c r .  r l ; r v

THE WEST EUROPEAN IiEACTION
l i , f  f ( . s t ) ( , n i i l , l (  W c s r  l , i L r r o l x i r r s .  ( r  S .  , r r k r p -

r r o r )  { ) l  r l r { .  I I i t l r  l i r r r r r i c r  s r r ; r r r , q \ ' ,  i l  l r i r ( k r r l  l x
, r t t t v i t t r  r r r q  r . r  i r l o , i ( '  d l  r r  L r . S .  w i l l  ; r 1 l r l  r r l r i l i r v  r o
r r r . r " ,  r r  ' , , r ' t  n , , . l , l  l '  r , l  . , ,  '  ' , .  ' , . , .  , , r  r : , r r i  r r ,
r l r c  r ' 1 1 c ,  r i l c r r c s s : r r r r l  l r ' l i r r l r j l i r v  o l  r t , f  t j  S .  ( t ( . r ( . f
l r . r r t  ; r r r r l  l r c r r l l  r , " o r r k l  l x  v i r . w r r l  i r s  r  ! . r ( { , s ( . , , o  , o
l l r (  i r  s c (  u r  i r \  i  t ( , r (  s l s .

l r l o r r r  r l r r '  \ t r . s r  I r r r r r r l x r u r  s r ; r u r l l x r i r r r .  r l . r r . r
v i i r l ) l ( .  s r f i r t ( , q i (  r r r r u r , P r  l r i r s  r r l w ; r v s

l ,  I '  r r , l , ' l  . r 1 , , r .  ' , J , , r , ,  \ , , , , , , J .  r r i  q . . r  . t  \ \ ' , *
l , h r ( , t , (  l i , r r  S o v i ( r  r r l , , ( k .  . \ s  l , , n e  r r s  r l r c  L l . S
l L r ( l  ; r  , r l , r n , t h l \  , ) r  n ( i u  , r r o n o l x ) l y  o t  n u ( t c i r f

l x ) w (  f ,  I , ; u r o l r r  r s  r ( x ) h  l i ) f  g f , U r l c ( l  t h : r l  r l r i s
w o u I l  l r r ,  r l r r . { i r \ c .  I l , ) r h  r l r r  l r r i <  o l  r l r c  i r r r l n r
r i , r r (  ( . ( ) l  ! V (  s r c f  

 

l l r r ) t n  r ( ,  r l r f  L J . S .  r r r r r l  r h r .  L J  S
{ 1 ) r r r I l i t  r c  l  t o  i r s  r I r  l i . n s c  r l r r . o r r r h  N A  I  ( )  c o r r -
l l o u t t r l  t l l  L j S S I t  w i l h  r l , f  r t r t r : r f c n r  ( (  | I i r j I r I v  r ) |
r L r r l c , r f  ( k v i r s l r t i o n  i r  r : r s t  i r  r . r ' s o r . r c t l  t ( , ( ^ r . r r  i r r
gl lssror i rr  l , , r r l r1x

H , , q ,  r ,  r '  . , .  r J . , .  (  S \ t t  , t ,  \ , . t , , t , , r t  , r , , ,   i | | q
c a p a l r i l i t i c s  1 , ,  i n l l i ( t  n u . l c a f  d c v a s r a r i o n  , ) r )  r h c
( o r r l i r r c n t i r i  U . S . .  s k c p r i r . i s r r  h a s  e r o w , r  a u n r r g
l ,)urr l l l rans lhat thc U.S. rvoulcl  acnral lv r isk i rs
()wr ( l (s l fuct ion in thcir  c lc l tnsc. Thc Sovitrs
havc consistcnt lv l ( 'd this sk(?r ic isrn, (onrcnding
thar rh( U S. rvould bc dt ' rcr.rccl  l iom usrrrq rrs
r lu. lcar powcl not only becausc i t  u,ould lx:  c lc-
strovcd b1 a nLrclcar rvar bur also bccausc rhe
rapi lal ist  svstcrr  as a w4xnc woukl l )e clcsrr.(ryc. l .
\ 1 , , r ' ,  n r r  r .  r i n ' ,  r h ,  1 , , , ,  ' , ,  , U . .  r h . \  |  . , \ ,  t f l r i . -
t 'nt lv arcued that $,hatever thc U.S. cl ic l ,  i t  rvoulcl
n , , t  h ,  1 1 ,  r l r  t r r r , l r . r n . .  s i n '  c  r r ,  r o r a l  , l , r r r u ,  r i , , r

ol  any ancl al l  I luropcan counrr i ts rhir t  assorrat{r( l
t11( nrscl \ ' { :s rv i th thc U.S. in a u,ar.rv i th r l , r ,  US:jR
lrrLrkl  lx thc l i rsr ancl  srrr .csr rcsulr  ot  rhar wir f

I  rr  l , i r r Iolx. :rn ( \r .s,  rhr,  U.S. rr)o\1J ( . I r  tovurf(  |  i r
( l (x l f r rr  ( t  l \4urual Assrrrrr l  I ) r .srrrrcr iol  appcru.cr l
r o  r l , , r l i r n r  r h c i f  w o f s r  I i a r s .  I l .  i , r  t : r f l ,  r h ( .  U . l i .
w ; r s  p l c l ; a r . c t l  t o  a r r c l ) t  r l r i r r ; r n l  u s ( . o r  r ) r l r r c i r r
r r c , r p o n s  w o L r k l  r o r s t i r u r (  i r r r  r ( 1  { , 1  s r i ( i ( t ( . ( , r  i r s
t ) r f r ,  l l r ( , r  i t  n r s  s i r r r P l v  i r x l , n c r i v ; r l ) h  l l r r r  r l , c
I  \  \ . / , 1 , 1 ,  , , , t , 1 , , \  , 1 , ,  .  \ ,  j , t n , r .  . r . , r )  ,  | | i  . r . j -
. ,  , ' r , , . 1 r , , ' , , t  , , , l i j , '  | . ,  r I  k , , r r  r r  . , , u  r r  r , . r r i r , , r 1
N l r r t r v  r l , r r r l ; t c r l  i t  w o r r k l  r L r  s o  ( . \ 1 . , r  i n  r l r ; r r

In r lsc () l  a Sovicr at lvancc i rrro Wr.stcr.n
l . u r o t x .  t l x  t l . S .  s r a r ) ( r .  a l 1 ) ( , a r . c t i  r l a  g t r r r u s l l
. u I t ) r g u o u s  r o  t l x  t . l l u o l x . a r ) s .  O r r  r t r c  o r l ( ,  h a r r r l .
t l x l c  I . r n a i  r r l  l h (  t r . S .  c ( r ] l l l r i r n r c n r  r ( )  l ) r r 1 r ( . 1
l ) l t c  i n  t l r ( , ( l (  l c l s c  ( ) l  l . _ r r r o l x , a n r l  l r )  l ) r ( ) v r ( 1 .  a l ( l
o r l r | r v l i r r  r l r a r  I ) u r l n ) s . t l x i r t c r  r u c L , a r  w e a l r r n s .
i r r ,  l r r , l r r r q  r l r , ^ ,  , , r t ' . r l , t ,  , , t  r , . , r ,  l r i r r q  k , 1  , . , r t , J r  i r l
r j r ,  (  \ S I l .  ( ,  r  r l r '  , , r l l  r  t r . r r r , r  r l r ,  r , . s . r r , t , , L r l r r
r l r a t  r h c  [ ] . S .  w o u L l  r c s P o r r r l  r o  a  S o r i t , r  a r r a c x  r r y
i r r r r r r r ' l r . r r ,  ,  r r r 1 ' l , , y r r r ,  , , r  , , t  i r .  t , r 1 1  , , r { . . , . , t  , , r  \ ' ' . l
tcet< ! !c l ln)ns. I  his sccntr l  ro nrr.ar r l rar.  ar lx.st
th( tJ. : j .  wr)ul( l  1;ur i rs r ;wI l  rcr-r i tory at ls(  orrv
. , l r ,  r  r l r '  \  , 5 r  l . r r r , , 1 r . , r r , , , , r r r r r l l , -  l r . , , t  t , , .  r ,  , l , l
rs lat( .r t  l )y rh(at{ ]  nucl( ,nr.xchi l r lg1,s.  I  bc worsr
l i a l  w a s  r h a t  r h <  t l . S .  t o r r k l  s i m p l y  h o t r l  t ; a c k  i t s
stratr . .qi t  nucl t  ar.  lxxrtr  in lhc Ix)p{.  (} l  { l ( , r( , rr iu!  th(.
t ISSR l ion nuclt  ar srr ikcs againsr Norrh Arrcrrca.' l  hrrs t l t : t r : r . r . t  rr l '  l i ; r .  r l rc l , l r rr<,1r:ans has corrc ro
lx a str i r tc i tv ol  la i th.  r .arher r l ran ( ,rc ol
r fasornl) ty assurcd srrccr:sstrr l  t i t : tcnsc. Ot l ic iat ty.
\(cst l iLrropcan qoven)mcnts hlr t  conrinucr l  ro
:rdhe rc to i t  lxcarrsc r l r t :y ha\r  no r l t ( 'n lat ive.
Ho\rcvcr.  thcv i rnrrasingly r ivc r . t :avus l i r r .c|rLr l ; t
th:r t  rhcv woukl rct  out rhcir  rnle in r lu:
U. S.-conceivcd str :naf io ol  thcard. drtcnse shoukl
thc USSR clecidc tr)  lcsr that sccnarir) .  Currcnr ar
t i tLrdcs ol  thc pcoplcs o1 rhe \ \ ,cst European coun
hics. inst i ly an assuDption thar thc laovemncl l ts
s ,  r r l , l  l r " r e  r , . , 1  , J i r f i , , . l r i . .  i . ,  u l r . , i , , q  r e . i . , . , , , , ,
on {he order planncd cven i l  rhev dccicted ro do
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so. Careful analysis indicates these attitudes

rcflect pervasive popular leeling among West

Europeans and arc not simply a display of con_

trived anti-Americanism on the part of small

groups of exlremists.
As the current anlinuclear leftist campaign in

Western Europe grows steadily strcnger' the

political prospects for NATO Theater Nuclear

Force modemization become less favorable The

incremental approach to imProving the situation
with additiona.l nuclear weapons, as dictated by

the U.S. strategic doctrine of deterrence, now

seems to be counterproductive. A new answer to

NATO military problems is becoming absolutely
necessary.

A new U.S, doctrine and force posture which

shifts emphasis from an exclusively offensive

stance to a balanced offense-defense mix to make

the use or threat oluse of Soviet nuclear weaPons

ineffective and to assure mutual survival rather

than mutual desruction would eventually appeal

to the European allies. It would not, of coulse'

turn the antinuclear, anti-U S element com-
pletely around. That group will quickly rcgear to

blast the new strategl as provocative and likely to

increase rhe probability of nuclear war.
A new, genuinely delensive strategJ, carefully

conceived and presented as one designed and
phased to gradually strengthen deterence, take
the world out ol the shadow of nuclear terror and
incineration, and improve the secuity ofthe West

against nuclear war, should command the support
of responsible European political leaders, defense-
knowledgeable elites, and many opinion leaders
in Western Europe.

High Frontier would thus prcfoundly alter the
strategic situation of Europeans lts formal
announcement, or its quiet inauguration, would
not in the short term quell the popular turmoil in

Europe. Indeed, the immediate effect might well

be to increase turmoil because of fears that the

USSR might be provoked into some sort of ac-
tion, the bmnt of which would lall first and

loremost on Europe. Further, there would be

strong rcactions by many to the danger ofextend_
ing the weapons contest into space. Some govern-
ment leaders might urge delays in the hope of not

rocking the boat at this particular juncture.

Except for a hard core of Pro-Soviet elements in-

termixed with the European equivalent of U S

diehard believers in the eflicacy of negotiated
arms control, demonstration that the U.S. was

determined in the course it had chosen would lead

to the following decisive changes in European aF

titudes in a relatively short time:

o There would be a realization that the U.S.
was beginning to break out ol the paralytic
bonds imposed by the concept of Mutual
Assured Destruction,
Even more decisive would be the realizatron
that High Frcntier would prcvide protection
for Europe from Soviet launched strategic
ba.llistic missiles. The absence of such protec-
rion, and the resultant for(ed and exclusive
reliance on the deterring eflect of threatened
retaliation, have been the sources ofthe great
nightmare with which the Europeans have
had to live since the USSR began its dePloy-
ment of a multilude of medium range mis'
siles capable of reaching all points of Euro-
pean and adjacent territories. For the
Europeans this would mean a strateglc turn-
about of momentous proportions.
Finally, there would be a restoration of the
badly shaken European confrdence in U.S.
ability and resolve to actua]ly use its power to
preserl/e the Free World.
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CHAPTER VI ANNEX: ECONOMIC CONSIDERATTONS

INTRODUCTION
What would happen to the economy of the

Unitcd States and of the Free World in the event
of a major thrust into space by the United States
bcginnine in I9B2? E.onomic forecrsring is nor a
rigorous, testable science like astronomy or
ph rs i , s l  r hc  answers  ro  su ih  a  qucs r ion  a rc
necessarily qualitative. Although market surweys
and return-on-investm€nt caiculations can bc
made lor spccific activities which might be con-
ducted in space in the ncar future, considerations
ofthe ovcral l  cconomic structurc ol the U.S., his-
torical anakrgics, ancl public psychology arc prol>
ably nxrrc rrrnvincine ancl usclul.

Spacc industrialization (including military ac-
tivilies in spacc) may be detined generically as thc
extension of human activities beyond the bio-
spheres of Earth. These activities can be cate-
gorizcd in the lbllowing hierarchy:

PRIMARY ACTIVITIES
The extractive industries (hunting, fishing,

agriculturc, forestry, and mining) obtain thc raw
materials necessary fbr survival and for all other
activitics- Primary energy sources, such as fossil
fuels, biomass, and uranium, are included here,
as wcli as hydroelectricity.

SECONDARY ACTIVITIES
The proce"sing indusrries (manufar rur jng. con.

struction, petroleum refining, ore smelting, food
pror essinq and paclinq. and elecrrical qenerarion
from fossil and nuclear fuels) convert raw mater-
ials, or already processed materials, into more
useful or versatile products or forms. Steel mllls
convert coal and iron ore into a variety of gmdes
and compositions of steel; rolJing mills convert

bulk steel into beams, plates, sheets, and wires;
automobile lactories convert shect metal into
automobile fenders; etc.

TERTIABY ACTIVITIES
The service industries (tmnsportatrur, com-

munications, news media, basic education and
.job training, health care, insurance, banking,
lcgal sewices, military delense, much of civil
government, etc.) lacilitate and support al) other
activities. Mail and telephone services support the
railroads and airlines, banking supports telephonc
services, data processing services make banking
possiblc. Without these service industries, all ex-
tractivc and manufacturing industries would re,
main cottage industries.

QUARTERNARY ACTIVITIES
Activities carried out for their own sakc or for

tht personal sarisfart ions rhey provide consrirure
this category. These include socializing, sports,
hobbies, much of higher education, cuitural ac-
I ivir ies, pure resear(h. f inc arrs. music, racarion
travel, ctc. On the whole, the purpose ol prurary,
secondary, and tertiary activities is to make pos-
sible the pursuit of quartemary activitics.

Historically, the earliest space systems were
deployed as purely scientific research prtlccrs rn
the interest ol national prestige and, tlus, were
quartemary activities, carried out for their own
sakc and exempr from normal benefir-ro-(osr rario
analyses. During the 1960s, however, space tech-
nology was applied to weather obserwation and
communications satellites, so that space indus-
tr ial izarion rame ro encompas\ somF terriary aL
tivities as well. The locus both in funding and in
visibility, however, remained on rhe Apollo pro,
gram, a pure example of a quarternary activity.
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Personal navigation sets
Voting/polling sets
Urban/police wdst radio
Land and water resourc€s
Electronic mail

Materials Processing
Drugs and pharmaceuticals
Superconditioning materials
Fiber optics
Bea ng materials

People in Space
Space tourism
Entertainment
Sports

Energy
Solar power satellites

Several key points emerge from this market
analysis. First, total revenues from indust.ies in
orbir can grow to significant levels in comparison
with the present U.S. Gross National Product.
These revenues may increase to one or two Per_
cent of present GNP by the turn of the century
and to loua to six percent of present GNP by
2010. The SAI study was caried out in 1977-78
and already appears hopelessly conservative.
Moae recent studies and assessments oljust the
communications services now suggest 20 to 40
percent grcwth mtes through the 1980s for satel-
lite communications, with revenues by 1990 in
the range ol $50-100 billion annually, nearly five
percent of present GNP.

Second, information serv;ces will remain-:rs
they have since 1965-the largest profit center in
space for the next few decades, although the mass
in orbit and the number of workeis in orbit will be
modest.

Third, energy from space has a huge potential
for growth, with growth rates in the next century
estimated higher than information services. (The
market ana.lysis includes onl7 the U.S. market for
SPS. India alone, by the turn of the century,

Vehide/package locator
Education by TV (U.S.)
Coastal anticollision system
Ocean resoutces
Power network monitoring

Semiconductor materia.ls
High strength magnets
Perishable cutting tools

Jewelry

Space hotel
Movies

Night illumination

could absorb the power output of 75 SPS units of
five gigawatts output each, if they could be built
that fast.) Total mass in orbit and workers in orbit
would be immense if SPS is part of the tota-l
prcg&m.

Fourth, reflecting the structure of the existing
economy today, the materials industries will be
much smaller in total revenues than either the in-
formation services or energy production.

Clearly, the potential is hug€. We arc today in
a position analogous to t}rc investors m the
Virginia Company early in the 17th century. The
Virginia Company was chartered by the Crown
of England as a profrtmaking, joint-stock com-
pany. The founders ofthe company had a lengthy
list ol schemes for making money in the New
World. These schemes, based largely on rumors
and wishful thinking about the New World, in-
cluded visions of abundant gold waiting to be
picked up or seized from ignorant savag€s. None
of t]rcse schemes actuallv worked. but the Vir-
ginia Company was an economic success because
of an unq\pected windfall. Once the colonists
established a toehold on the new continent, they
discovered that tobacco could be raised commer-
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cial ly Ibr expolt  to Europc. Doubt lcss many ol  thc
rr;mt1ts considcred toclav for commercial use ol
space rvill provc in hindsight to h:rve bcen lhr'
l t tchcr l .  Noncthckss, l r , r '  knorv I l l  r r(r fc t(xLrv
about the nahuc of ourcr spacc than the ol ieinal
sharcholdcls in rhc Virginia Cornpany kncw
al)(nrt  the Ncw Worl( I .  Wc too rvi l l  encorrnrr:r 'sur
pl is ing anrl  highly plol i tablc uscs ol  sp;r(c suf
passine oLrl  pr-cscnt inraginat ion, i l  wr:  only bcuin
to csral>l ish a bcrrchhcarl  on thc High I i r lnt icr ' .

TECHNOLOGICAL INNOVATION
AND ECONOMIC GROWTH

' l  l x  U . i i .  c . ( , n ( n l y  h a s  l n n  i n  ( l i l l i ( L r l t y  l i ) '
r x r r l . l y  r r  t k ( 1 L r L .  A  v a | i c t y  o l  ( i [ r s c s  t r i r s  t ] ( \ ' D

lx)srul i r tc(1, r 'anging l ior:r  r i ;ugts i r  r lcrrx,glrqrhi( .
s l f u (  l r r r c  1 o  r r D l i r i r  I o D r l x  r i t i o D  l l ( r D  i r l ) n ) r r ( l  r r n ( l
ovcl lc{rr1;r t ion ol  i rx lrrst ly Whik. rrr<,st  lxrsrLr l ; rr , r l
l l r r s o r r s  l r ; r ' r '  v r r r r t  v a l i < l i t y  ; r n r l  r r  r r r r n l x r  h a v l
l x r . n  r u k l l c s s c r l  l ) '  , r 1 r ( r l t , t ( t l  n r r t r l n s  i n
p l c v i o L r s  l r h n i n i s t l , r t i , r n s ,  l i t t l c  r r x x  t h r r r r  l i p  v  l
v i lc l r ls l rct  rr  eivt  n to l , rss oI i r rr I rrr t l i r r I  plrxhrr
l i v i r ) -  ( h r r  r o  r l l l i n i n r  i r r r l , r , ; r t i o r r  i r r  t l r t ,  t t < . l r r r o
losicr i l  l r rrv ol  orr l  i r rr l r rst l ics

' I  h c  c c o r r o r r r n  q | r i w t h  o l  r h t  L i D i r r r l  S t r r r c s  t l L r r ' -
i n q  l h c  l n , r i ( x l  l i o r : r  r r l r o r r t  \ t , r l L l  W r r l  I  r r r r t i l  r h c
( ) l ) l i ( l  c r r r l r a r q o  l r L s  r l c p r : n r L  r l  r r l r n o s t  c n r i f c l y  o n
rr.hrxtoqi( :r l  innovat ions rrark in t l rc latrcl  prLl t
o l  r l x  l l ) 1 h  r c n n r f y .  I n ( l L r s l r i c s  w h i t h  t r x l a v  l i r r r n
t lu bLrlk ol  thc t  lonorrv i rnr l  alc l rntct l  in that rur:
i r r f lLr( l {r  skr l .  ( i1c{ rr i (  rr l i l i t ics.  arr torrrobi lcs, avia
t ior.  rLt l io anr l  tc lcvision conrrnunicat ions, pcrro
l ,  ' r . r .  . , r r , l  , l l  r r r : , . , ' .  l t r r r r r r r -  r l r ,  , . . , n , , r r r i ,
gr1)!vth ol  rhis r(nrufv,  pn)! . fcss has bcen r:sscn
t i : r l ly cont inuous, r 'c ly ing on intrr :rnent:r l  i r r
pfo\ ' t rmcnrs in thcse basic tcchn(r lo{ ics ra(hcf
than on t i rnr larrcntal ,  qual i tat ivc brcakthrougi ls.

Petel  F. Drucker dcscf ibcs tho present srtuarron
as an "aqq ol  disconrinui(y" (7 ht ,49 oJ Ditcon
huil O*lt lnr b Our Chansin!! Socity, Ilafpcl.&
Row, 1968, 19{J!t) :

Genuinely new tcchnologics are upon us.
Ther ar.  r l r rro.r  ,  '  rJrn ro ,  r ,  Jrc nerr rnajor

indLrslr ics and brand-new rnajor busrncsses.
Thc growth industr ies of rhe (past)  hal t  ccn-
tury clerivcd liorn thc scicntilic discovcr.ics oI
thc r l iddlc ancl larc 19{h r :entury. ' fhe

(|ow{h iDdustr ies ol  thc last dr:car lcs ol  thc
20th ccnt lrry arL: t ikcly to r :mcler l r (rrn rhc
knorvtcclge rlisrnvcrics ol thc lilst 50 rrr {j0
ycars ol  this (cDlory: ( luant[n] phvsi ts,  rhr:
un(k'rstan(l in l i  o l  at()Dri .  and rrxrk: t .Lr lar
s{.uc1uro, bio(hrrJ) ist Iv,  psy(hoL)qy, synr,
l rr l i r  l<rgic.  '1tu 

otr i r t .q.h..  / . r  nt  ht l  ulo1,on
non liktl) b n.nl l)h thr cht:itt.4 r/t,:u|,r ol rh ltt
tot tr \ , ,  n uht a qnr ik l t1t try ht l  ot  nn,
tuhnhtgt .nlar att, /n! rtttt, thu thq) u,;ll
ntn l)lt tht ! hmh! al anl i*luttrirl rrnrirttirl,
o l  I l  lat t  . i0 rr{^ ( lnrphasis atkkr l . l

l ly <r,rrsci<nrsly an<l <k l i l ; t . r . rrrc l1,  1, ' |scl i , rg in
\ ' (  srucn(s i , r t ()  kfy ,u( i rs () l  t r (  I rroloq ro r i rko r( l
v i r r t x { (  ( t  n ( w  o p p o r r r r n i t i c s  i r r  r l t  r r r a r k r . r p l r r l ,
i r r r ' l r r r l i r u  t h o s c : r l c r r s  o l  i r r r l r r s r r . y  i n  w h i r . h  r . c a l

t ) r ( x h r ( l i v i l y  i s  h a l t r r l  o r  r L . r l i n i r r u ,  : r  c y c l c  r r l
' r ' r L j o f  ( ! ( r r ( , r n i c  e r ' o w r h  ( . i r l  1 n .  i n i r i a r c ( 1 .  ( ) l  1 h c
irxIrst l i r r l izct l  I int  Wor.kl  nat ions, ( ,nl)  nw(((u
has rLrnc this systr :rr ;Lt  icr l ly,  , , rhich f(  sul lc( l  iD rh( i
t lansl i , r ' r : rat iorr  ol  Swcrlel  l iorn ,r  pl i r rrrui lv
aql.rLl . ian srxictv at t lx:  r :nr lol  Worl t l  War. I I  iDrrr  a
l r i c l , l r  r ' , 1 ' r . r r i . ' l i z , . l  r r . r r i , , u  M r ; , , r , . r 1 , , r r  r r r
(hrsrf i is includc autorrol ; i lcs,  wherc Voho anrl
Slab pio|ccrtxl  th<: crrrnbinat ion ol  rrrnrrrnrcr styl
in(,  l (^r ,  sas consumption, and rrcchal ical  rhrr .
rbi l i ty,  ancl  airy lancs, whcrc Srub lnd Vigq{rD
pjonccrccl  short  l ic lc l  I ightcr aircr. l l i .

- l 'he 
kcy qucst ion to address in thc corrtcxl  ol

'  ' rc industr ial iz ing Amcrica," thcn, is rhe
lirllorving:

What ncw technologies ollirr rhc !.rcatest
po(cnl ial  ibr s igni l icant cconomir:  er.orvth in
r h i , l r  , : . i . t ' n g  k r r o w i r ' l c .  . . n , 1  r , ,  l r r r i 1 r e .
givr the Uni lcd Statcs a commancl ing lead
ovcr potential conpetitiul fi.om abroadi
Several answers spring to mind immecliatcly:

cornputers, genetic L.ngineerine, and space rech-
nologies. The first tlvo have alreadv taken off,
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largely in the private sector, since the front end

capital investments are comparatively quite

modest. Pocket calculatoN now cost less than slide

rules used to cost and are far more versatile, in-

creasing the productivity of those who once used

slide rules. (Slide rules have not been manufac-

tured in the Western industrialized countries for

about seven years because they have been dis-

placed by pocket calculators.) In addition, a whole

new industry, video games, has capitalized on this

technology, with total revenues of more than $1
billion annua.lly. The potential imPacts of new

computer technology are only beginning to be felt

rhroughout the economy. Generic engineering is

still at a very early stage, but its impact on such

industries as food Production and on costs of

pharmaceutical prcducts and industrial chemicals

will be enormous.
Space technologies, on the other hand, have

not yet reached the tal<eoIf point. This is due in

large part to the high costs of transpoftation to

orbit. Other factors include investor uncertainhes

about markets, Perception of extended delay

before an investment return, perceived and r€al

regulatory inhibitions, and industry's perception

that U.S. foreign policy has not reached a Posturc
of clear support for private enterPrise activities in

space in the face of potential opposition afrld hos-

tility from abroad. Most ofthese disincentives can

be a.lleviated at no direct govemment exPen-

diture, with the simple decision to make a na-

tional commitment to the High Frontier.
A coordinated High Frontier program in which

civilian and military space systems are encour-

aged to share would provide the focus for tarS€ted

development of this major new technology. Tech-

nological development should be guided by

speci{ic marketable Products or services to maxr-

mize economic benefits. Development of large

space structures, for example, should lead

deliberately to applications such as direct TV

broadcast satellites and solar Power satellites.
Development of life supPorl systems lor space

should be planned for materials processing facili-
ties, on-orbit repair facilities, and survivable com_
mand Dosts in orbit. As has been the case with the
microelectronics revolution, these technological
innovations would find countless unforeseen ap_
plications elsewhere in the economy, with positive
eflects on productivity and thus on economlc
erowth,

Would the investments needed for this Prc_
gram be better sPent in some other area? Cer-

tainly this is a debatable point, but several con-

siderations strongly favor space technologies. In
the short run, most of the investments will be
channeled into the existing aercspace industry' Of
all U.S. industries, only retail sales employs more
people per dollar ofcapital. Expanding the size of
the aerospace industry would create more direct
jobs than virtua.lly any other allocation of effort.
Previous studies (Chase Econometrics, for exam-
ple) have shown very high "multiPlie$" for
aerospace investments as well. Each dollar spent
on the space program during the 1960s, for exam-
ple, generated $6 or $7 of new GNP over the en-

suing few years, supporting other jobs in the
economy as well.

In the long run, no other lechnology in our
grasp offers access to such huge new resources or

to the prospect of creating tota-lly new wea.lth from
sources outside the Present economic system. An

invesrment during the next 5 to 20 years in space
can provide access to the entire solar system-not
iust for the United States but for all the wo d. If

the U.S. does not ta.l(e the lead, those resources
may well be developed by otheis, notably the
USSR, with far less willingness to share access

We should not allow energy price competition
in the United States to blind us to the attrac_

tiveness of exporting energy from solar power

satellites to the underdeveloped world. Since the

entire economic inlrastructure is very inadequate
in the less developed countries, including espe-
cially the tmnsportation industries, costs of energy
are typically three to frve times higher than in the
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Unitcd States. The rise in OPEC petroleum
prices has aggravated the encrgy crisis faced by
rh.se narions. Buildinq nuclcar porl"r reaerors in
I hird World counrries is mu, h more expensi\e
than building the samc reactor in the United
States because many of the parts, which are in-
herently high technology products, must be im-
pu r red  t  h rouch  i nadequare  t ranspondr ion
systems. Most of the construction workers must
be highly skilled and thus must also be imported.
The savings on encrqv costs which mighr bc ex-
pected on thc basis of the differencc bctween
nudear-gcneratcd electricity in the U.S. and
alternativc cncrgy systems in the Third World are
.evrrclv compromi.r d by higher instal larion , osrs.
as wcll as political difliculties.

In thc case of solar power satcllites, however,
morc than half thc cost ofeach generating plant is
attributablc to the space segmcnt. No cost dif-
fcrcntial applics between a highly industrialized
rounlry and z devcloping country. The receiver
antcnna system (rectenna) consists ol very lew
high tcchnology components, viz., the solid state
rcctilicr elements. These could be manufactured
with highly automated equipmenl in urban fac-
tories in developing countries, with limitea num-
bers ofskilled workers. The overwhelming bulk of
components for the rectennas could be assembled
by scmiskilled workers, and construction ol the
rectcnna could be done on-sitc by large numbers
of unskil lrd workerq wirh semjski l led supervision.
Thus the capital costs lor a complete SPS would
be only slightly higher in a developing country
than in the United States. Energy costs would
then be substantially lower than present sources
such as petroleum, firewood, or cow dung.

MILITABY CONSIDERATIONS

A national commitment to the High Frontier
program would harness technology developments
aimed ar mil i tary purposes in supporr ofeconomir
productivity. Economic benefits are certain but

dillicult to cstimate in quantitative tems. More
importantly, if the stmtegic purposes of thc
United States can be achieved as well (if not bet-
ter) by going into space rather than by relying on
more conventional ground based systems, then
the Federal budget can be reduced by the dif-
Itrencc in system costs. This in turn would reduce
governmcnr borr.wine dur ine rhe ncxr lew years.
easing prcssure on intcrest rates. The ellects on
the overall U.S. economy oflowered interest ratcs
are discussed below. More specifically, however,
if reduced Federal dcmand lbr borrowurg cases
intcrcst rates, thc cost to the Federal govcrnment
of servicing the national debt, which is ncarly $l
trillion now, would be reduced by 910 billion an-
nuJly lor earh p(nentagc pojnt declin, rn in-

ECONOMIC EFFECTS OF
RENEWED HOPE

With a.ll the attcntion devoted in rcccnt years to
perccivcd scarcities of clcan air, clcar watcr,
petrolcum, natural gas, stratesic materials, in-
vestmcnt capital, and govcrnment hrnds, we havc
barely noticed that the most critically scarce com-
modity ofall has been "hope. " In the growing ex-
pectation that things are only going to get worsc,
consume$ have had little, if any, incentive to
save. Consumer debt has been climbing at ever
faster rates. Unemployment among teenagers has
convinced much of American youth that the
Iu tu re  i q  b lea l .  r on r r i bu r ing  ro  a  ma jo r . r im .
wavc and to increased drug usaee, with very
larec cconomic costs to al l  ol society. The only
scqm.n t  o l  t he  puh l i ,  r h i ch  i s  su imming  up
stream and struggling to get completely out o1'
debt is the suruivalist movement, people who are
becoming convinced that a major economic and
possibly social collapse is imminent.

A commitment by the United States to strong
use of the High Frontier could dramatically
change public attitudes and instill a new sense of
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purpose and hope in this nation and in the rest of

ihe Free World. A maior thrust into space would

orovide the world with clear ard convincing

evidence that the resources available to the

human race are not frxed and that new wealth can

be crcated without dePriving otheN With re-

newed confidence, consumers would be moti-

vated to save for and invest in the future The

prospect of newjobs in space industries and even

;f iobs for skilled hardhat workers in orbit can be

exoected to improve the morale of unemployed

youth and renew their faded dreams'

PUBLIC PSYCHOLOGY AND
THE ECONOMY

In this discussion, much emPhasis has been

placed on lhe economic effects of changes in

oublic psycholory The role ofthese Psychological
io.tors in c,onimics can be highlighted by rhe

following anecdote. Several years ago, Eric

Burgess, one of the lounders of the British In_

terpianetary Society, was discussing some very

a;bitious future space Project with a successful

and very wealthy financier. When the financier

asked how much the project would cost' Burgess

aooloeetically quoted a huge number and said'
':Unfi.,unui.ly. it sjust too exPensive to afford "

The financier immediately retorted, "Nonsense!
'\Ne 

inuented moneY, didn't we?"

A natioDal commitment to th€ High Frontier, if

carelully presented to the American public and to

the Free World community, could quickly alter

public psychology, especially in its views of the

iuture. Such changes would alter economic rcali_

ties for the better morc mpidly than any amount

of tinkering with social programs or Federal

Reserve discount rates. Some of ihese ellects are

discussed below.

PBOMPT ECONOMIC EFFECTS

Two impofiant short term economic effects can

be expected to result from a major national com-

mitment to the High Frontier progam: (1) in-

creased savings and investments and (2) a soften-

ing of world energy prices, especially for

Detroleum. These effects would adse from

changes in public psychology rather than from

shilts in cash flows in the economy or ftom actual

srowth in productivity Since changes in public

isvchology_ can lake effect within as little as a

u.ut. -uio. efforts should be made to display a

high degree of national commitment to the pro_

gram to guarantee that these effects materialize

The going interest rate is determined by the an_

ticipated inflation rate and by the average dis-

count rate. If either rate can be lowercd, the in_

terest mte will inevitably decrease as well. When a

polential lender or investor has disposable funds

available, he can ei(her spend them immediately

to obtain personal gratifications (e g , tnps, new

clothing, restaurants, luxury gifts, newer or more

luxurious car or home, etc ) or he can invest the

money, defe ing that sPending until a later date.

An inducement must be offered to the lender in

exchange for the deferral of gratifications That

inducement is the discount rate' and each poten-

tia.l lender has a different discount rate When the

demand for loans rises, a larger fraction of those

lenders whose Personal discount rate is high

become willing to lend their money mther than

spend iI  on immediale gra(if ications. The average

ii..ount .ut. is then the rate at which rhe supply

of investment capita.l and the demand for invest-

ment capital ba.lance to clear the market.

The expectation of technological innovations

resulting in superior Products or services at the

same cost or the expectation of increased produc-

tivity lowe$ the discount rate for all investors

The result is that more money is saved or in-

vested. More investment capital becomes avail-

able for reindustrialization, while interest rates

remain the same or even decline The availability

of morc capita.l for Plant expansion or for replace_

ment of obsolete, less productive equipment

would improve productivity tlroughout the
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economy, l l r ther st imulat ing higher expccrat ions
ancl furthcr lowerine pcrsonal cliscount ralcs lbr
polcn( ial  invest(r 's.  The cxpectat ion ol  tech,
r r . l , r ' r , " 1  ; , r i r n , " r , r n , l  r h l  r e s r l r . r n r  i n , e r r r i v r
1o capi(al  investmcn( worr lc l  almost ccrrainly cn
suc lion a vigorous cornninncnlt to the Hiqh
I t n D t i c r .

I l  thc High Front icr pnrgrarn wcr.c to incluclc a
stron{ c()rnrni tmcnt to lxrwcr l iom spacc ()n cco
n<;rrr i ral ty signi l icant scalcs, Ol, l . )C pcrrolcurn
pt iccs rvorrkl  sol i rn signi l icanrly within a l i ,w
yrals.  I ' t  t lo lrurn fcscfvcs in thc Ol l l j ( i  nat ions
ir |c la|gc, l r rr t  l in i tc.  l l i t ts anr l  1>r[ lur:r ion h:vcls
ar ' (  s(1 to rnaxinr iz(.  l l r (  t ()1al  ac( l  nLr l : r t ion ( t '
( . l r t r i ta l  1i , , rrr  1;r : t l .o lcurrr  sal t :s ovr:r ' rht :  l i rw rk:r .a<ks
lxl i , r ' r ,  thc rhcal;  srr l4r l ics l rrn oLrr.  I I  i t  lx i (r)rncs
( l c i u  1 o  l x l f ( t r u r n  P r r x l r r c i n {  c o u D t r i ( s  r h a t  t l r c
r lcrrrrrnr l  I i r l  pct lolcrrnr wi i l  ( l ( r . l inr s igni l i { . rurr ly in
l 0  v c i r l s  o r  s o ,  t l (  v : r l r ( . o l  o i l  r . c t a i n t : r l  i n  r l u .
gtorrr tr l  woLrkl  t l t r  lcasc, plrx lrrr t iou k,vcls u,orr l t l
incrcrrs<,,  ;uxl  pl i ts worrkl  strLbi l izc or.  r f t : r . r . r :asc.

' I  l r i s  c l I i t r ,  t h a n  t h c  i r r r p r r r v r r l  i r r -
r ' . r r r r ,  r r r  r r r .  r L c r .  w , r , l ' | , 1 ,  1 ' r , l i ' , r . , i , i r \ 1 , ,  l , , l
. r r ' , 1  , r , " l i r , l ,  l  S  ,  r  ,  r  r  r  r  r  r  i  r  r  r  l  r  r  r  r , , . '  r r , ' ' , , ,  ' , ,  w
cncrqv s(nrr( l  whir I  plorr iscs to lx.  cconornir .al ly
(  ( n D t n l i l i \ ' ( .

' l 'hc lx.ncl i rs ol  rr  sol lcnin{ r)r .  rkr l inc in u,or. l l
t : t t t  tuy pr iccs arc lair ly rnrvious. Lcss nxrncy
sp(rr t  I i ) r  caclr  urr i t  01 cnel.gy l l rca|s r l r i r r  nr l )r . ( .
en(r 'ey c:rrr  l ;c ol ; taincd ;rnd uscd lbl  rht :  sarrrc
r;rrr lav ol  lurrds or thrt  rxrncy is I i r : r : r l  t rp l i , r .
(nhcr ' ,  rr)orc ( ' { )nstruct ivc pLrr 'poscs. In thr '  in-
r lLrst l ia l jztc l  nat ious o1 th( j  l , rct  Worlcl ,  cnr:r .ry
rrrnsunrpt iorr  l ,ou)tJ l ikely l isc sl ighr lv in l :sponst
k) thc pf icc chargcs, with r ] losr ol  thc chanec in
l incls bccorning avai lable lbl  othcr uscs. In thc
hss clfi r'lrpccl countries, .onsunrplion ol petrol
cum woulcl  accelr :rate, s incc scarci{y () l  luncls to
pay Ibr pctlolcum imports has severelv con-
sl faincd usc ol  petroleum fucls.  This woulcl

strcn!.then thc industrial basc in the clcvelopin(
counlr ies with inajor bcnel i ts to both aericul turc
and thc cnvironrnent.  This is bccause thc scarr: i ty
ol tossil lirels during thc last clccacle h:rs resuttcci in
acrclcratcd dclorestal ion ancl i r r  thc usc ol  animal
clung lbr l i rc l  rathcr than lbr lcr t i l izer.  Majof
l inancial  insr irur ions in thc Unired Statcs havc
i ,  n r  r n a s i r ,  . u n r s  r u  d , , ,  i , 1 , i r r r  , , , u r r n . i ,  s  r , ,
l inance thcir  pcrrolcum inr lxr. ts.  l l i l l ions rn
dol lars t l l  thcsr loans arc in r . isk ot r lctautr ,  cvt,n
$r i th l (rw inlcrest rarcs subsi( l izcd by clcrr , tot)rrx,nr
a(cncrcs such as thc Wol lc l  I lank. ' l lxr  

sot icning
of dcf l inc ol  potr(r icurrr  pr i r .cs, by rhc s1f( jnglh(Jr-
ing tconomics ol  r lcvcl l r ine counrr i r :s,  rvr lukt
l ( :sscn l i rafs in t l l :  l inarrcirr l r . rrrnrruniry ol  <lc larr l rs
(D ( lx sc inlcfuat ionl l  loans

IMPACTS ON JOBS AND TAXES
Tk.SAI strrr ly l i r r . t r  asr sor: l  jo l ;s (r l i r rr(r  ;ur( l

rr( \ r  t t ' r  r ' { rvrnLrcs Lcnrf :rrc(t  I i ) r  rhc t i , r tc|al
, . i "  i  f , ,  , ,  r r  r r r , l ,  r  r l . r ,  '  , l r  ,  r  r , ,  , , . r , , , , t , r i , , r . .
r lx)ul  l lx s l)arc in(hrstf ia l iz:rr ioD l) foqr. ,L| l i  ov(. f
' 1 ,  , , , \ '  r l , r , r ' , 1 , , . " 1 ' .  1 1 . ,  , 1 , r , 1 .  \ , , , , r , r . r , , \  ( \

.  l last: l inc casc, wirh rro Sl,S pr.orr .rrrrr .

.  l lasr: l inc casc. inr. l r t l ins Sl 'S
'  U t , . . i , l ,  I ' r ' , q r . ' r r . .  r r r  n l r i '  l r  r , , r r  i r : n  , , , r r 1 '  r i

t I ( )n.LDrl  sr)nrr i  inccrrr i rr :s ro Ir . iv i t l r  cnr1.r
pr isc r t :sul t  in a vigorous t iv i l ian pr lgranr

I i r th bascl inr:  cascs, . jusr l i ,uf  y iars LLlcf ,
alrcady rpt)caf hopclcsslv conscnarivc cluc ro
cxl t()s ivc ! . rowth iu c(rrrnr i t rrxrnls lor . r)nr-
r , ' r , i , . , , i u i r .  . a r , l l . ' , s .  T l l  H r r h  I r , , r r r i , r  1 , . . -
grrm cnvisioned herc rvoLrld cncompass a highcr
L:vr: lo l  nat ionalcomrnitmcn( (cluc ro thc in. lusion
ol tJre mi l i ta ly spacc systerrs) rhan was cnvisioned
in the Upsicle pr.ograrn. (Thc SAI studv rvas con-
ch-rr:tecl under ground rules which qrccifically lbr.-
bid considclat ion ol  rr i l i tary: lcr iv i t ies in space, ler
alone synergisms betwcen civi l ian ano rne
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military space cfforts.) Given a1l these caveats, the

roble belc,w shows these conservativc projections'

New Jobs and T:Lxes Cencrated

Ncw jobs (direct only, basccl only on U S'

markcts lbr sPace industrics.):

Bascline,
with SPS

bc to the aerospace industries The Aero_

spa , ,  l ndus r r i e '  Asso r  i a r i on  rA IA  r  hes  e r r i

m:,red that ab,,ur ln direct jubs al. r r.eterJ

tur ca, h "n, mrl l ion dnllars nl dpPropr idriorr '

Dircct plus indirect .jobs are estimated to

total about 100jobs per one mil l ion dollars

Thr-rs, thejob projection for 1985 is conser-

vative . . . . Thc truc impact on ncw jobs is

some two to lbur times the numbers shown

hcre, depcncling on specific assumptions ancl

cconomic theories aPPlicd.
lixactly how nrany ol thc new jotrs are rlts-

nlacr:rncnts ol olrl lobs or crcation ol ncw

onL:s is tlillitult l(r spcculatc Vcry littlL:

cl isplat:cntnr is anti( iPatc(l sincc nxrst ol thc

ncw <rpabilitics allbnlc<l by spacc inrlus-

r , i , ' l i r . t i , , n , | l ,  ( , , n ) P l  n x  n r j r r v  r "  I Y i { r r r t

sysl(rnrs.
ln thc aggrcg:rtr: ,  thc bcsl gucss is thal 75

l !  r ( '  r l  , ' r  ' r ) , t r '  , ' l  t h i  l ' ' \ l u l i r r (1 l  'P - r ' 1  i n -

i lustr ial ization init iat ivcs rcvcnues wil l  bc.iot>

crcating in thc 1990s an(lbcyond' 
' l  hus l i)r a

Itotal U.S.l work lbrcc ol 100'000,(X)0 in

l0to, t,t.. three to twclvc Pcrcent cotrld bc

cmploycd in ncw jobs creatcd by spacc

industrialization

No SPS Upsidc

t9 tJ5
2 0 1 0

l5,00rr 100.000 120,000

1,000,000 u00.0{10

Tuucs gencratcd (direct only, based only on U S

nrnrkcfs lbr space industr ics '  1977 dol lars):

Basel ine,

No SPS with SPS UPside

100 M $ r.000 M

-fhc SAI rcPort commcnts

Iblkrws:

on thesc rcsults as

The cstimate ofjobs lbr 1985 is probably low

by a factor of two since most funding would

11)1|5
2 0 1 0

$ 800 M
$2r),{ | ln M
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CHAPTER VII: IMPLEMENTATION

' l  o achicvc rhc cconornic ancl nat ional sccul i ry
obirct ivcs s(t  l i r r . th in High l i lnr icr,  sr:rcr.al  nerv
civi l  arrr l  r r i l i tar.y spacc and suppof( ing sysrcrrs
nccd trr  lx:  r lcr  t*pccl  as cxpct l i r iously as possiblc
Nol orr ly rnust thc inir iJ l i r ls l  goncrat ion sysrcms
h acclLr ir t l  qrr ickly and cconomicalty bur rhry
r r r r r s t  l x .  ; u r l r r i r . c r l  i n  r r  w r v  r v l r i t l r  s o s r : u n s  l r ( , r r
l ) rr()r ' l lv  rr tLrr(  rrnr l  rrvoir ls i r rr i  s iz;r l ; l t .  Dt,rrr .  rcrrrr
L r r , i q ,  r  r , i , l , , r r , , . r  r i . , . r l  r , . . r  I , r t t , , , r r . . '

' l  
hc t i r l r :  nctt lc<l  t ()  implcrnonr rhr:  pr.olxrst ,<l

sPalc crqr;rbi l i t ics,  cslxr i r r l l l ,  <,rr  r l r t  rrr i l i rar.y sir tc.
is <r ' i t ical  to thc cl l i , r . r 's ovcr.al l  r rbi l i ry ro lccovcr.
r l l  r rralqin ( , l  srr l i ry r l r ; rr  rhc t , r . t ,s i rk,nr h:rs prrr
rrr isrr l  I r  is also <.rrr< i  l  lo rnsLrf( '  r t r i r r  r t r( .  l i ( ) \ , ic l
t J n i o r r  r L x . s  r x , t  r r < . h i o t  r h c  <  a p r r b i t i r y  r ( ,  ( ( . , r y  n r ( .
tJ.S. rr l tss to rpar. t  l i , r .c irhcr.  rrLr ion;r l  sc<rrrrry or.
cr orrornic prrr . lx,st :s.

THE PROBLEM
' l  

l r f  i r \1rrqc ( , l  l :J or rr( tx,  !1. i r fs i1 rrrr l ,  t rk(.s
l X ) l ) r . , . , " t r 1 ,  I  r " i r  I  t r  s '  j , t r , r \ \ \ \ r ,  r , \  r . , r l
r { \ ' r .1) l l l ty l r r)g ln( l  r lor.rnorrslv r :xpcnsivc. In Lhc
l1)50s, str :r t ( . I1ic systrrrrs such as Arlas anrl  I t lar is
tclc sck:r ' tcd, rkvcklxt l ,  ancl  m;rclc opcr.ar ion:r l
in lour to six ycars. Ar thr:  t i rnr:  ot  rhci ,  rr( \ .crop
rncnl,  th( ist  systt :ms harl  uKn.o lcchnolo!. ical
unknonns tharr rk;  nranv ol  thc i l lustr .at ivr:
syslrrrs ( l is( .usso(l  in rhis repor. t .

OI the nunrtrous studics clur in!  thc past t0
ycarr or)  holv bcst to :rcquirc now.lefcnse systcms,
two havc had r.ccenr i rnpac(:  (1) thc Dc[,nsc
Sciencc Boarcl  1977 Surrmcr Stuclv o1 t i re Ac-
qrr is i t ion Cyclc,  chairccl  by Dr.  l { ichard D.
Del:rucr, now Undcrsecretary ol Delensc 1br
Rcscarch ancl Eneinceri lg;  and (2) thc Apri l  10,
19t11 "Menroranclum on Impr.oving the Acquisi-
tion Process" by Depury Serretary of Defcnse

l r  ank Carlucr: i .  I toth rcpr;rrs arr:  in gcncral  agrct:
Incnt ls to lvhv thc r i t ] rc Ib|  rr :w r lc l i :nsc sysrcnr
:rr( lursi l i { ,n has rnorr.  rhan r lorrblcr l  s inc<: r lu:
l ! ) :n)s.  ' l 'ht 'y 

also ai tr . r :c on c(rr .( , ( l ivc rrrasurcs
Ir ' ( l t l r rcd.

NA:i , {  ( l { , rs nor suttc ' .  rLs rnuch as I)ct .cnsc t iorrr
such t l l | r rgs as thc ( ,v( r l rycrc( l  rr | ! ; ruizar ions, rh(
t o r r r l r ' t i t i o n  o t  r r r r l r i p l t ,  s v s r ( j n r s  l i n .  J i r r u r r n q ,  a n r r
l l (  rnany fc!{ulat i (n\  thal  rx)$,str( j t (h oLrt  : r( : ( l l l i r i_
r iorr  t i r rrcs. Ncvcr.rhclcss, rptr  ia l  i r )r t t ( , rr I r , r) l l t I<rr
nx, i r ' r rr .cs rvi l l  Ix r .cr l rr i r .c<l  ro lxprr l i rc rhc NASA-
'rarrr t icd sysrcnrs as rvcl l  r rs r lursc rr i rr i re( j l  r )v
l ) ( ) t ) .

' l  
hc Iacror.s i rrrr . rxhr<rr l  ovcf thc l r lsr  rwo

rIrarks rrrosr r .csponsiblc t i ) f  rhc o\,cf lv I{rrs r i r )r( .
i r  now takr,s ro acr lLr i r .c rrr lvarxrr l  rr( . !v wrir tn)n of
sl) : r(  (  svsrol l rs :rr f :

t .n t  nul  lk. i \n nt4l , t  ! .  I  h is is r iur.{L, \1,r(r t  r( ,
rrrLt i lg rr  l i r . rn opcr.rrr ionr l  r .ct luir . rrrrnr arr l  sclcr.r_
irre s1xx. i { lc sysrtrrs t i , r .  l i r l l  st .alc rL,vclr1>rncnr' l l r t . t lur is i<,rrs 

nrccsstry ro i rnplemt,nr rht .  Hirh
l , \ rrnt ic l  conctprs can alr l  shoukl lx:  matl t :  by rhl
I i :s i<lcut on t l l :  aclvi t t  anr l  r .ctrrrrnrcn( lar i (nr (J l  a
cornmit t t r :  ol  r .err ;gnizrr l  scicnr isrs anrl  sysrcms at:
( lu is i t ion cxpcrts

hnlkl atr ontNhttott to ntlut\ihal lnnt tht: otlt.r,l
l , !ncl ing ancl asr igninr tr ;1: ,  pr ior i tn:s lbr. f t l l
systcnt acquisition arc ncccssaly tr; prr:cluclt:
c lc lays in rhe protram rcsutr ing l rorn having r i r
cornpcte l i r r .  or a\a,air  Iurthcf l i rncl ing in larrcr
phases. ' l 'h is ran bc prevcnrecl  in rhe casc c) l  l i rs(
getteration FIish Frontier svstcrns by cen(ralizcd
advocacy lbr rnul t iyc:rr .  l i rnding anrt  , , lcncing,,  ol
thc approprial ions obtaincci .

l / . .  t .  t . . t . , .  n  r . , t t  . , , , , ,  u  n , . t t t n i . ,  . u r . , . , , . n .  i +
tht aapiition prod,$ Fanute to initiare prrxurc-
mcnt of long lcad rime production itcrns cluring
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the development and testing phase; to authonze

full production prior to "first flight"; and to con-

ductjoint technical, operational, and user evalua-

tion testing has added years to achieving oPera-

tional capabilities.
lnsistence an loo delailed and specific pedonnance rc'

quiemenh or operalioMl capab;lilies. The flrst ge(rcra"

tion of new, "cutting-edge" space and point

defense systems essential to the imPlementation of

this proposal can benefit from cost and time sav-

ing contractor_proposed innovations, provided

that the performance and operational capabilities

specified arc not too gid. DePartments must

write broad, flexible specifications stating only

what is needed and require only "sufficient" per-

formance for the first generation High Frontier

systems. Industry should also be allowed as much

flexibility as possible in responding to requests for

proposals.
Ooenegulat;on 0J the acquisilion proce$ and excestne

organizalional la1terc in the reuieu), apptooal, and dec;sian
proae.rs. Timely procurement and cost savings will
require waivers from strict adherence to the ac_
quisition and prccurcment regulations of the Of-
fice of Management and Budget and DOD.
These should only be used as guidelines The
chain of command for review and decisions for
High Frontier systems in all departments should
bypass all levels not in a position to ma.ke
authoritative decisions on the issues concerned. A
streamlined decision, review, and Procutement
channel, with High Frontier expediting offices at
apprcpriate levels, should be set up to avoid
delays.

Personnel seleclion and mol;ration. IJnless ex_
perienced, dedicated prcgram managers and key
people are assigned to the task at all levels and
remain with the program throughout the acquisi
tion cycle (four to seven years), time and effec_
tiveness will be lost. Departments should take
appropriatc steps to meet these requirements, in-
cluding provisions lor promorion and prorection
from any loss of career opportunity. Similar pro-

visions should be rnade for key personnel in the
H igh Frontier central ized organizations.

D;tht$l and misure of contmrlors. The complexity
of advanced new systems, the frequent need for
decisions as to changes or alternative approaches
to resolve technical problems, and the ability to
exploit money saving contractor suggestions re'
quire close teamwork between the contractors, the
program managers, and the evenlual user organi-
zations, In rec€nt years, a distrust of contractor
motivations and/or fear of adveNe publicity and
criticism resulting from close personal relation_
ships between government officia.ls and contrac-
tors have worked to the deFiment of the team
effofl that is absolutely €ssential to the efficient
and economical acquisition.

Etcessiae nicmmanagan tl. ApprcPriate decisions
should be made at those levels where rhe expertise
exists, to prevent wasted time and costly mistakes
In recent years the growth of congressional staffs
has all too often resulted in young, dedicated but
inexperienced congressional staflers seeking to in-
fluence technical and opemtional decisions that
should not be dea.lt with at the congressional level.
The tendency towards micromanagement of sys_
tems acquisition programs by congressional or
DOD staffers and principals at levels not directly
responsible has resulted in delays, waste, and the
risk of bad decisions.

BASIC IMPLEMENTATION
CONCEPT

The basic implementing plan for first genera-
tion High Frontier systems is to provide for spe-
cia-I, centralized policy and management only as
deemed necessary ro: ( l) selecl the f irst general ion
systems to be acquired; (2) maintain the identity
and priority of the "initiative"; (3) deal at the
highest level with the funding justilication and
allocation and with the overregulation problems;
and (4) ensure quick decisionmaking and risk tak-
ing where appropriate.

The acquisition task for each specific system



101lmplemenlation

would be assigned to thc responsible dcpartmenl
prcsumably, bur not cxclusively, NASA and
Dcfcnse, by Executive Order. This ordcr should
include l,resiclential instructions ro tne oeparr-
mcnts to take organizational and proceoural mea-
surcs neccssary t() minimize or eliminatc de)ayinq
lac(ors and achicve thc dcsirecl opcr.ational
capabilitics ar rhe carliest possible dateo.

PROPOSED CENTRALIZED
ORGANIZATION

- l  
l r ,  , r n r ra l i zcd  L r r ru r i v l  i , r , t  n r { ; , n i z ; r r i , , n

woulcl consist ol rhr.ce scpararc cnti( ies Gcc f igurc
19). 'l'hcsc 

would lx cstablishccl by lixectrtivc
Orrbr and woulclcxist only iN knlg as nrccssary ro
acquirc and dcpkry rhc l ir .st gcncratbn ol.ncw
High l,ronticr sysrcms. Housekccping shoulcl l lc
; lssrsrlcd to NASA. Thcsc cnrir ics woulcl lx:

1. A National Spacc Council  with rhc Vicc
l)csi( lcn( as i ts chairman. Mcnrbcrship
would be l iom thc Whirc Housc, NSC,
l)OD, NASA, DOI,), Congrcss, ancl r; thcr.s
designatcd by rhc Prcsidcnt. Thc chairman

would bc thc chief execurive olllccr. for thc
High Fronticr initiative. This council woutd
be simi lar. in composit ion and mission to rhc
N a r i o n a l  S p a , .  C u , r n ,  j t  d j , p o i n r F , t   ,  t g r U
by I ' resident Eiscnho!\cr.

2.  A Systems Sclecr ion' l 'ask Force simrrar to
the "Von Neurnann,,  Committr :c :rp-
pointcd in thc 1950s which scleocu ancr
rcurnrrnended ro thc prcsiclent thc I i rs{ U.S.
ICBMs (o bc clcveloped. Mcmbcrsnrp
should consis( ol  lcacl in{r  s. icnt ists,  in-
dustr ial ists,  stratcqistsj  and systcrns aLqursr_
t ion au(horir ics appoinrccl  by rhc presidcnt.
I ts. task woulr l  be solcly ro rcview inclustry
ancl dcpartrncntal  proposais and rcurn_
m ,  n ( l  r r ,  r l l .  P r ' , . s r r l , . n ,  r l r , .  t i r s ,  q , . j x . r , , r i n n
High l f ronr icr sysrcms in or.clcr ol .pnor.rry
that rcsponsiblc dcpartmcnts would bc
( l i rcctcd (o devck)p ancl acquirc.  A dcadl inc
ol 90 ciays shoulct  h scl  tbr rhis rask. t -hc
systcms sclcction task lbrcr: shoukl Lavr: a
lunct ional stal i  ancl  bc authorizcd to rask
govcrnmcn(, rndustry, or. Fr:dcral contracr
n  s ' : r n  h  q r , , u p s  r o  r , r r , r n p l i s h  i r s  r r r i s r i o n .

EXECUTIVE AGENT FOR

CENTRAL OFGANIZATIONS

DEPAFTMENTS OR AG€NCIES
BESPONSIBLE FOR SYSTEMS ACOUISITION

THE PRESIDENT

colJNcr-
SYSTE[4S SELECTION
TASK FOBCE (SSTF)

sPACE CONSOT-rOAtED
PBOGRAM OFFICE (SCPO)

Figute 19, High Frcntiet Recomfienaled tmptementing Management Oryanization
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3. A Spacc Consolidatecl Program Omce to bc

hcaded by a program clir€ctor who would bc

the chief operating officer lbr the High

Frontier initiative. Considcration should be

given to making thc dcputy aclministr!tor ol

NASA the spacc consolidated proeram dF

rcctor as an atlclitional clutY.
For the rccommended terms ol relcrence ol

thesc bodies see Appcndix H.

DEPARTMENTAI, ROLES
' fhesc 

three r, mpordry. cenrral ized organiza-

tions arc cssential to expedite acquisition ol thc

first gcncration systems, sustain priorities and

overscc implcmentalion ol thc initiatives lbr im-

proving the systems acquisition process. Thc
qr'vrrnmcnt rrsour,(s. as $(l l  as ldminislrativc

and rcscarch support required to succcsslully ac-

quirc the ncw systcms, are now vcstcd in rhc user

agcncies. Duplicating thcsc or transferring thcm

to new ccntralizcd organizations would be time

consuming and costly. It undoubtedly would also

bc strongly resistcd, and any new organlzahon

could suller trom a relicence to serve on the Part
ol many experts whose carecrs arc tied to their

departments or military scrvices Major legisla-

tive problems could also bc encountered in con-

nection with authorization, lunding, and
manning of any ncw seParate organlzahons
whose missions would be perceivcd to overlaP
thosc of existing departments.

In view ofthesc considerations, the responsibi l-
ity for the acquisition of cach specilic systcm
should be assigned by Executivc Order to the
dcpartment having primary interest. The Ex-
ccutive Ordcr shoultl contain thc spccial Pro-
ccdurcs and organizational rclationships spccilictl
in Appendix H, Tab A to cl irninatc maior t lclays
in thc acquisit ion proccss.

Presidentia.l instructions to adopt some or all ol'
thesc measures should not bc dcemed an infringe-
mcnt on departmcntal rcsponsibi l i t ics. Bypassing
established organizations such as theJoint Chielis
o( Stall or military serviccs can be donc by
Prcsidcnrial auth, 'r;ry. Any su' h inqrru, t i , ,ns
would routinely be rcvicwcd by thc proposed Na-
tional Space Council whcrc alifcctcd dePartmcnts
and agcncies would bc rcprcscntcd. Insolar as
DOD is concerncd, the proposcd spccial managc_
mcnt measurcs are supportcd by thc lindings and
recommendation ol the DOD acquisit ion studies,
such as the Dcl,auer and Carlucci rcports, and
current DOD policy documents on systems ac-
quisit ion (DODD 5000.1 and DODDI 5000.2).
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CHAPTER VIII: TREATY CONSIDERATIONS

GENERAL
l l l  l  l i q h  l i r ) n t i ,  r ' { . o n ( 1 p r s  i u ( l  l ) r o { . i r r n s  (  r n

t t o t  l x  i r l l r l c r r r c r r r c r l  w i t l r o r r r  r L n  i r n l ) r r ( . 1  o n  i r f l r s
{ 1 ) r l r o l  r r r { ( n i i r t i o r r s .  p , i s t .  t ) f f s (  D t ,  a r r r l  t i r r r r r c .  r \ r
r l r r ' < r , n  o l  I I i s h  l i l n r i o . i s r r  l i r n r l r r r r r c r r r r l r h a n q c
l l 'on, N, lurr I , i l  / \ssLrf f( l  I ) r 'srr .rrcr i ()n (MAt ))  r$vrrr .r l
\ . . , , , , , 1  \ , , ,  i \  , l  \ \ ' ,  , . , , , , , , ' ,  r , . , ( ,  , l r i .  \ r , j , r ,  \ i ,

r h , r r r u c  v r i t l r r r r r  r r l s o  l t r h i r r k i r r {  o L r l  i r I r 1 r r . o , u L  r o

L i . S .  r r l r r r s  , r , u r f ( ) l  ( l l i , r l s  r o  r l , r r r '  1 r r r r , .  l x . r . r r
r 1 x ) r ( 1 1  i l |  l \ \ , o  l r r r s i c  l r r . r r r ' 1 , r s  ( , 1  M A I ) :  s r r l r i l i l ) .
( l ( t x  r x l s  u t n , n  ; r  b ; r l r r r l c  r n  r r r l o r '  r o  l x .  i n s r r i n c ( l
l ; r  : r  r r | q o t i r r t r r i  ( r l r ; r l i r v  ( ( r .  | ; u . i r v .  t r l r r i v a t c r r r r . ,
s r r l l i r r | r r r v ,  ( t t . )  ; t  L t o t i t n t  D L r c l c r r r .  w r ' ; r 1 r , r r s  r r r r r l
, 1 ,  i r , . , .  t , . , 1 , . ,  , , . , , , 1 1 . , r \  , t  , l r . r r  , t , r r r  r r ,  . r r  r
r tn rLl)ni t ' t  wc,r l rrrrr .v.  is r lcsralr i l iz i rrg ;rn( l

' l l r t  
M A l ) - l l r s c r l  ; r p p r . r , r r h  r o  r r r . r r r s  c o n r r . o t

I l { , {(nir l ioI ls rvrrs rrr . r i r  rr l r rrcr l  r  L rrr ' l1 l rv Sr.c|crrrr .v
, ' t  l ) , t , r , . ,  l { , J i r  \  V , \ . , , , , . ' ; . ,  i r  r t , f
| n i ( I - I 1 ) ( i 0 s .  l  l r  i r r L r c ( l i

\ \ ' ,  r l , i r L .  r . r r r  , , r r r  i r ' , r , . r  . r r , , l r r l i r . , , ,
l i r rr i t  r l r l  r lcplr ,yrrrcnt 1,1 ( l ( l i  r rs ivt .  $(. i , l rns,
i rrr l  wr"r ' r ' r l r r i tc plcpar.ct l  ro r l iscLrss l rossiblr
l i r r r i t : r t i o n s  i n  I l r c  ( l ( . t ) l o v r r x n r  o l  r n l i : n s i v r ,
s l f i r t rqr.  nrrr lear \ , !cal ;ons as wel l .  (11:nragon
Nr,rvs ( lonlclcrrcc, \ \aslr i rgton. l )  ( l  ,  N, lay
l 1 r .  l 9 ( j 7  )
Mr' .  NIcNama|a cal t .LrLrrccl  rh.rr  thc Sovicls

worr lc l  l r  unl ikcly to crnhrircc l ralan.c or rr :n-or ls
r  birs is () l  tums rontrol  nceol iar ions as lorrg as rhc
I ' r , i r , r l  S r . r r , r  r r r . r i r ' . r i r r , l  r  s r r p ,  r i , . r  1 , ^ r r r , n  . r r

stlatctic nrrck'al ollt'nsi'.,c powcr. Hc assertr:cl
thi t l  stratr igic stabi l i ty ancl  thc conrl i t ions lbr el lL ' r-
t i \c SALT negoriar ic,ns u,ould be impr.ovcct i t  rhe
SoviL ts xcre al iorvccl  to incr.casc thei |  nuclear at
tack capabilities to a level whcrc they would he

,r ' r ' ta in ol  iu l l ict inr inr( t(  r . l l )k,  ( tcsl fu(.r ion on rtx.
L I n i l ( . ( i  S r i r r r s  i n  ; r  r c r a t i t r l ( n y  s r r . i k c .  I t c  r n o v | r l
l o f ( c l i r l l v  w ; r h i n  r h c  I ) c p : r f t r n c n r  o t  t \ . l i . r r s I  r o
( l ( r ' , r i l  s l r r r ( { i c  p r r u r . a r n s ,  r l c t i , n s i v c  o r . , r  c r r s i v c .
\ \ ' l r i fh c(,rk l  lhu, l f l  rh( ;u hicvcrrrcnr ot rhis
plcsLrrrralr lv rk.sir .alrk l raILncc rn ro.r .or.

THE INFLUENCE OF
MAD ON SAL'T

' I  
l r c  l c s r r l t s  o l  S A l .  l  n (  { o r i i r l i ( ) n s  r l ) L r s  l ; u  ( t L r i r r

( l o ; r r l v  ( k r  ( n r s l 1 1 r r (  l l r c  c l l i c t s  o l  r h c s ( '  N l A l )
IJrccftns. I  l rc (nr ly , /7/ t  r t 'sul t i rq t iorrr  SALI is
t l x .  A l l M  ' l  r t r r t v  w h i r  L  i s  ( l (  s i g r r c ( l  r o  ( n r r t ; r u ,  s r f l
tcgic rk l i  nsr ' .  rrr  lcasr ;rs l l r r . rLs <[ ! i  r rsc i rgairrsr l r ; r t
l i s t i c  r r r i s s i l c s .  t l r c  r r l r s r  r l r r c ; r r c r r i r r g  o l  o t l c n s i r c
s y s l c n r s .  ( ) n  r l r ( , o l l r f r  h r L n ( 1 ,  o r r r  r 1 , ( . r u t ) r s  r o
r ( . ! r ) l i i r t .  l i  r i l s  ( ) r r  o { j i . r r s i v .  s v s r c r r r s .  r l r .  I r r r . r . i r r r
Ag|ccrrrcnr ol  l { )72, r l r r .  \ , lat  l iv rsrok Arr rrr  rrs,  , rrxr
SAL' l  l l ,  f (  suhr( l  in rhc r ;rrrh,  1irr .  utN!, ,r( t  ( t  r tx.
l , -  '  1  , , 1  , ' l l ,  r  . r r ,  r , , r ,  1 , : , r  \ , . , 1 , , , , . . .  \ r , r   , . . r s
\{(  f (  urgr( l  1o i rrccl)r  rhis "pr.oefcsr" in SAt, ' t  on
t l l ( .  l ;asis ol  rhc NIAI) rho() l .y thal  nu(.hirr  waf
$,oukl lxr  so aprx: vpr ical ly dcsrfLrcr iv( t l r r t  i rs
rI tcr |cnu is i l l ( l ( )x in{kl l r  0l  rhc nrrnrr;c|s ot
\ t f i lP()ns rnvr)rvc(1.

lhc tJ.S. has cnrr:rcr l  ncqoriar ions r)n r) l lcnsivc
syslcnrs at l .nrPtrng to l ix I imi l r  for ls isrcnt \ { , i1h
IVIAD thfofy-th:r t  is,  at  or.  l r [^v cxisl iDg LLS.
invcrrtor ics and lr tDinq ro arrr i r l  a ly incr.casc. Thc
Sovicts.  on thc orht ' r .  hancl.  cntcr r1( ' ! (xrarxnls
detcrrniner l  to 1ix ievcls high cnough to accom
rnodatc an r:nr i rc lv di l lcrcnt str .arcgy, rvhich in-
sists that nuclcar war.  woulcl  r lcsrroy capital ist
nat ions but rhat the social ist  carnp-despirc wide
spfcad clesl ru(j t ion- would emergc triumphant.
'I 

hc Soviet SALT neeoliators insist thar lcvcls be
high enoueh to encompass their .ongoing wcapors
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programs designed to support that strategy ln-

variably, both sides are accommodated The

\ u \ i ,  ' .  d r e  r l l o w e d  r o  p u r . u e  l h P  t a r  w i n n i n g

capabi l i t ies consistent with their  doctr ines, whi le

the Unitecl States is permitted lo add to its

retaliatory-only capabilities consistcnl with MAD

theory.
Thc inevitablc ellect of negotiations based on

r h e s ,  l \ \ , '  l u r r d . r n r e n r r l l l  d i v " r g " n t  s r r d l e c i c  ! i c $ 5

has bcr:n an iololerablc growth oi Soviet nuclcar

Iirst st ke capabi)ities and a dangcrous weakening

ol thc U.S. cleten-ent.  Western arms control  urd-

Iocatcs havc bccn unwil l ing to acccpt the obvious

rcal j ly thal  the Sovict  Union rejccls,  in w()( l  rnd

ir  dccd, thc MAD doct l ine lvhich underpins

Wcslcm dcvot ion to lhc SAL'I '  process 
' l 'hc

Sovicts havc l iun thc inccPtidr ol  the assurcd

dcslfucti()rl thcory bl irnclccl it as "bourgcois

n; i ivct i . " l 'hcy havc nol c l tc l(rr l  l ( )  lcavc t l tcrr '

hornelant l  c lc{ i 'nst lcss i rgainst U.S. nrrt lcar lc-

lal ia l i (D. as MAI) thcoty dcrnands, l )ul  havc

pour.( ' t l  rno|t  f .s()urccs into str i r lc l . l ic. lc lanscs, ac

t ivc ant l  c iv i l ,  lh iur lhe U.S. has invcstccl  in i ts cn

t i rc (k tcf l rrr l  I i r rcc. 
' l 'hcy havc cfcakrcl  ol lcnsivc

sysl .rns ol)vi(nrsly ( l ts ignt:d to clcstroy as rnrrh as

possiblc ol  thc U.S. f( : tal iatory l i r l . ( :  in ur l i l .sr

' l 'h is inconrrovclr iblc cvi t lcncc ol  lhc Sovict

sr larcgic pr:rspcct ivr:  ancl  i ts inconlPal ibi l i ly with

r l r  U . S .  . ' 1 1 r r , ' , r r  l ,  r , ,  s A L  I  r x  c , , r i j , ( i u r ) .  i '  \ w i  l , l
asi t lc I l  rnany arms (1)nt lol  advocatcs by a lar-

I i t t l rcr l  assumption thal  thoc are Wcstcrn styl( l
' 'hawk" rnd "r lovt:"  lacl iorrs in tho Krcmlin Ac-

colcl ing ro rhis assulnpt ion, I l lczlrrrcv anrl  othcr '
"c iv i l i tns" r 'e:r i ly c lo acccpt MAD thcoly but arc

oppost ' t l  l rv a powcrl i r l  grooP ol  Sovicl  "mi l i lar-

ists" who irs ist  that nuclcar $'ar is not only

thinkablr  l rul  ! t ' iDnablc.
' l i r  acccpt this vicw ol  thc Sovicl  leadership,

r ;nc must m;rkc hnnscl l  l : )el ievc lh:r(  the onlni-

porcnt CoDmunist I 'a| ty,  heacled bv Marshal ol

the Sovict  Union, Lconicl  Brezhncv, cannot con-

tlol its rurnlades in the Recl Arrn,r, and incieeci

must reluctantly imperil the entire economy ofthe

USSR to meet the demands of a Russian
"military-industrial complex." If one can bring
himsell to bclieve this, he can then argue, as

many arms control advocatcs do, that the U.S.

should accommodate to intransigent Soviet posi-

tions in arms control negotiations in order to

strengthen the hand of Kremlin "doves" in their

dillicult task of restraining thc military "hawks."

It woulcl zrlso follow that thc kcy all;ances in thc

anns conlrol process at.e, on the onc hand, be-

tween peace loving adhercnts of MAD theories in

the U.S. and USSR anc1, on (hc other hand, be-

twcen the "milila sts" in thc I'cntagon and their

counterparts in the Soviet Ministry of Dcfense.
As long as thc MAD thcory rcmains the basis

lbr thc U.S. approach to arrns conlrol ,  thc SALT
pto<r:ss wi l i  cont inuc to undcrminc lhc sccuri ty (Jl '

thc Frcc World. No SALT agrccnrcnt agrccd

upon by U.S. ncgol iak)rs attempting t()  establ ish
r r r r d  r r r r i r r r : r i r r  . r  l , a L ' n , r , ' l  t " r ' r ' , r " r r r l  S , ' v i l l  n l q , -

l iak)s ( lctcrmincd to cs(abl ish and nrarntarD

stratc!{ i r  nuclcal  ckrr l inancc wi l l  cvcl  bc ral i l icd

by thc Scnatc ol  lhe Unitc( l  Slalcs.
Furthcr ' ,  thc Lrngcr MAI) thcol.v l lnr larnrs corr

trol  advocacy rcmain intclkx king conccpts

arn(,nl l  Wcstcrn intcl lcctuals,  thc mon: r :ontr ivccl

will bc th<: cxcrrscs proviclccl lbr Sovict bchavi<;r'

whcthcl  in thc SAL'I  proccss ol  r : lv:wherc.

CURRENT TREATIES
- l -hc High t l r rnr ier suatcgy ol  Assurccl  Survival

cirn bc aclopttl ancl pulsuecl $rithoul rcgafd lof

Iur lher arDs control  agfcertrdrts with lhr Sovicls.

Incleccl ,  onc ol  thc sal icnt idvaDtagcs ol  High

l i i rnt icr is that i t  p lovidcs securi tv to thc Wcsl

clui te indcpcnclent ly rJl  anv l fust or c l istrust ol  the

lca. lers ol  lhc Sovict  Union. Thc uscl i r lncss o1'

I  I igh fronr ier 's spaccbo|nc stratcgic clc lcnscs al . t :

not al lcctc. l  by Sovicl  compl iance wi lh pasl anns
(urtrol agreeDcnls. This inlporlanl a.h'antagc

should not be allectccl bv any lirtult arms contxrl
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This is not to say that the High Frontier stra-

tegy excludes all consideration ofarms control. In
{act, the rcemphasis ofstrategic defenses central to
the High Frontier approach has received support
from an unexpected quarter. Mr. Anders
Boserup, a Danish activist in the international
disarmament movement, states:

. .  .  the adoption by "rares ofa defense ap,
proach to secudty need not lead to an arms
race. On the contrary, it can lead to disar-
mament, and is probably the oniy viable
apprcach to it. (Bulletin oJ the Atonic Sci.'..tisb,
December l9B1).
It would be naive indeed to predicr thar Mr.

Boserup and his colleagues in the disarmament
lobby would applaud U.S. adoption of the High
Fronticr stratcgy. Thcy are much more Jikely to
condcmn it as the init iat ion of a,,new arms race
in spa.r ' .  Ncvcrrhelcss, whar he wro(e is r,. lr .

Ironically perhaps, the employment of ellective
spaceborne defenses will accomplish, through uni-
laterai U.S. action, that same result which the
disarmers have so fruitlessly pursued over 15
years oI SALT talks-the checking of tne growrn
ol nuclear offcnsive weapon inventories on both
sides. Effectivc strategic defenses can n€gate the
paramountcy of the nuclear ba.llistic missile in the
strategic equation and eliminate the inpcranve
on both sides to have more weapons with even
greatcr destructive power. The U.S.-USSR com-
petition would be shifled liom a numerical contest
in nuclear offense to a technical contest in defen-
sivc systems in space wherc nonnuclear recnnot-
ogles snow great promrse.

Even if nuclear weapons come to play a rcle in
thc defensive competition in space, the threat of
their use, hundreds of miles above the Earth,
would certainly be preferable to the threar rhey
now pose in the form ofballistic missile warheads
aimed at terrest al targets.

The adoption of the High Frontier straregy,
despite these advantages for the real world ol'
peace and security from nuclear devastation, will

require a fundamental change in the U.S. ap_
proach to arms control negotiations, which is cer,
tain to engender controversy. MAD theories will
not die easily, in or out of government. There is
no bias among bureaucrats stronger than that bias
toward the rcctitude of positions talen in the past.
A myriad of interlocking policies and positions
taken in the State Department, Department of
DeGnse, and the Arms Control and Disarma_
ment Agency would require drastic revision if the
U.S. approach to arms control is to be based on a
search for Assured Survival rather than for a
perpetual balance of terror.

Ol immediare concern in rhe area ofarm" con_
trol are those treaties which address the uses ol
space and strategic defensive systems_the Outer
Space Treaty, negotiated under UN aegis in
1967, and the ABM Treaty between the U.S. and
USSR signed in May 1972. (Pertinenr extracrs
liom these agreements are in the annex ro tnrs
cnaprer.)

With regard to the UN trea(y on oulcr space,
nothing in the High Frontier concept contrachcts
its language. The prohibition against ,,weapons
of mass destruction" in orbit is not violated by
any of the High Fronrier mil i tary programs in_
volved and the nonmilitary programs can be fairly
depicted as beneficia.l for all countries_

Even so, the United States government would
have to prcpare for a polemical buffeting by the
Soviet Bloc and its Third World clients for engag_
ing in "space irnperialism." The linchpin for
such a propaganda assault has already been set by
the Soviets in their proposed new UN treary ouc
lawing all space wcaponry.

A more serious problem for High Frontier is
presented by the ABM Treaty. As the only real
treaty to emerge from the SALT process, it is of
great symbolic value to arms control advocates. It
also reprcsents the legalistic refuge for adherents
of the Mutual Assured Destruction doctnne.
Finally, it was negotiated, ratified, and applauded
by many inlluential figures from many quarters of
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the U.S. body politic.
High Frontier rePresents a direct refiltation of

the philosophical basis underlying the ABM

Treaty. The defensive systems advocated by High

Frontier do not necessarily conflict with the speci-

hc provisions of the treaty, but they can and will

be construed as conflicting with both the spirit

and the letter of it.
There are three basic legitimate answers to real

or alleged conflict between High Frontier and the

ABM Treaty: abrogate, asseft compliance, or

amend,

ABROGATION
The ABM Treaty provides for withdrawal by

eirher parly in the event that i ts "suPreme in'

terests" are jeopardized The U S Senate was

assured in 1972, prior to ratification, that failure

to achieve progress in offensive strategic weapons

limitation agrcements would be grounds for U S'

withdrawal. Certainly the case can be made that

SALT negotiations have failed to check the un-

precedented glowth of Soviet nuclear oflensive
power and that thisjeoPardizes U S. suPreme in-

ierests. Add to this the stlong evidence of Soviet

violations of this treaty and the case for abroga-

tion is clear.

ASSERTION OF COMPLIANCE
The definitions ol what constitutes an ABM

sysLem within the context of this trealy are ralher

rigid. The spaceborne ballistic missile defense

systems involved in the High Frontier concePt can

be fairly described as "ABM systems based on

other physical principles " Limitations on such

systems become the subject ofdiscussion between

the signatories. Such discussion can be initiated

without hindrance to U.S. action to acquire such

systems,
A case can also be made, although less clearly,

that certain point defense oPtions in the High

Frontier layered defense concept also fall outside

treaty definitions of ABM. In any case, at least

100 U,S. ICBM silos could be protected against a

first strike without violation of the treaty.

AMENDMENT
The 1972 ABM Treaty provides for review and

amendment every five years The last review in

1977 was only perfunctory. In the upcoming 1982

review the U.S. negotiating team should proPose

amendments to Permit unfettered U.S. acquisi

tion ofdelensive systems if the oPtions of abroga-

tion or asserted compliance are rejected or appear

inadequate to support the High Frontier efforts.
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CHAPTER
THE OUTER SPACE

LEGAL ARGUMENTS
l w o  i r r t r , r ' r r r r t i o r r i r l  l r ' o r l i ( . s  r u r f ( r r l l !  i n  f t l i , ( I

l x r r l  , l i l , r t l v o r  l ' r r r j r r I  t l i r h  l i . r , r r r i c r . .  l  l r r . v  r r r . r ,
r l r (  , r ,  1 , , l 1 1 r l  (  ) u r (  f  S I r i r ( r " l  r r . r r r v  ; r r r r l  r l r c  r \ r r r i
l r r r l l i s t i <  l \ l i s s i | . ( ^ l l N I )  l  r 1 . , , r y  l h c  l i r s r  w r r ,  ( . 1
l ( 1 1 ( ! l r r  (  ) (  r , , l n  I  l l , ( j 7 .  r ' h i L  r l r r . i ; r r r c r . r ' ; r s s i q r r r r l
\ ! r l h  r l r ( . S ( ^ i ( . t  t l r r i o r r  i r r  N I r r r  l ( ) 7 2 .

l  l r r '  l , r c r r r r l r | .  t o  t l r r ' ( ) r r r c r  S p ; u r ,  l  l c , r r , , ,  r c t i . r ' s
r ,  )  r  l , , 1 ! .  t  l l ) i r ( r  I  N ; r r i o r r s  (  i c r r r r r l  r \ s s o r r l ; l v  r l s r , t r r
r i o r r s  t l r i r  l r  r r r v c r  .  I l * r l  l , r i r r r i l n r . s t ; r , r r l r r
r l r q  r l r ( , \ , l i \ i r i ( s  o l  S r r r r . s  i r r  r l r r .  I r r | I ( r r r r r i d r r  r r r r r I
L l v  ( ) l  (  \ r l (  f  S t ) ; l l 1 . .  : r  r ; r 1 i  r r l r r r r  S r r r r c s .
' '  .  r r )  f ,  l r i   

 

l l 1 , r r  t ) l ; t (  i  (  i r  , ) r . l ) i l  i r f o u | l r t   x .
l ; i r f r l , , r , \ , ) l ) j ( ! r s  l r r r r i r g  r r r r r l r . ; u .  w ( , , J n , , , s , , 1
i | | r v  ( , r 1 , { . r  k i r r r l s  o l  * r . ; r P o r r s  o l  l r ; r s s

VIII ANNEX:
AND ABM TREATIES

r o r r r ( (  i r I l \  l l r ' ( . r l  l o l l r f  l ) ( , : r { ( .  . .  " l  l r r . ( ) r r r c r .
S 1 ; r r r r .  l n . i r n  i s  ( s s ( . r t i i r l l v  ( 1 ) n s i s l ( r t  v ! i l l )  t l r r s ( .
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h .
L r s r r l  l ; v  i r l l  S r r r I s  l ) i r l t i c s  r o  r l r c  l l . ( , r r r I  r ' r
(  l u s r \ (  l \ .  1 ( , f  P | r r r r . l L r l  P r r r l x , s r s .

S t r r t | s  l ' � r r | t i I s  r o  l l r (  
' l  

r ( ; r l !  s l r ; r l l  I I r . r r I  i r r r c r .
u r r i ( , I l , , 1  f ( s t x , | l s i l ) i t i r \  t i , r '  l l r r r i o r I r t  ; r , r i v i r i . s
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' '  .  qt inelal  anr l  r . rrrnptete disarmanrcnr

'  r r , l  t l | l , '  , l ,  r , r .  r r ,  
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KEY POINTS OF ABM TREATY
Each Party undertakes not to dePloy ABM

systems lor a delense ol thc terr i tory ol i ts

country and not to providc a base lbr srr:h a

delcnse, and not to dePloy ABM systems Ior

clet!nsc oi an individual region excepl as Pro-
vit lecl f irr in Art icle l I l  ol this l  reaty

Dcscribes the pufpose ol the trcaty t().ounter

s t I l l r , s i (  l ) a l l i s r i (  m i . s i ks  i n  l l i gh r  t r r r i c , t " r ' v

Clcarly idcnti l ies an AllM system, lor purposcs ol

thc trcaly, as ( l) ABM intcrccPor missi les, (2)

AIIM launchcrs, ancl (: l)  ABM raclars

Limits dcploynrcnt ol ono ABM systcm around

a " . I)any's national caPital '  an(l

another ABM systom lo dcploy;rround ICIIM

sikr launchcrs.
I'iach l)arty a!{rccs " n()( t(} dcvclop' test'

or clqkry AllM systcms or comPoncnts whi( h arc

sca-l)arcd, air-bascd, spacc-bascd, or' mobilc

lanrl-bascd." Limits thc launching ol onc ABM

intcrccpt(t missi le at zr t imc lbl launchcrs.
Each l'arty agtecs " . nol lo deploy in thc

Iururc fadars lbr carly wal.ning ol stratcgic bal) is-
t ic n)issi lc al lack cxccpt at l()cations abng thc

pcriphcry ol i ts national tcfr i lory and oricntcd

' lhe 1974 summir protocol l i r l thcr l imits thc

number oI ABM sites to one in cach country.
( lhc U.S. has none, having abandoned thc

Grand lorks site. ' fhe Sovicts delend Moscow
with thcir one sitc.)

'l hc ABM 'l reaty narrowly delines thc ABM

systcm as interceptor missi les, launchers, and

radars. 
'l his "tight" dclinition was addressed by

the U.S. and Soviet heads ol dclegatir;n on May
26, 1972, the samc date as thc original 

' l reaty

signing, in "Agrced Statcmcnls. "

ln or-der to insure lult i l lment ol thc otr l iga-
t ion nol t{) dcploy ABM systems and thcir
componcnts cxccPt as prrrvidcd in Art icle l l l
ol thc' lrcaly, thc l 'art ics agrcc that in thc

cvcnt AIJM systcrns based on othcr physical
principlcs and including componcnls capablc
ol subsli tut ing Ior AllM intcrccptor missi lcs,
ABM launchcrs, or ABM radars arc crcatcd
in thc luturc, spcci l ic l imitatkrns on such
systcms and thcir (()mP()ncntt woulcl bc sub-

. j<r:t to disaoccmcnt in accordancc with Art i_
clc XIII and a!{recmcnt in ac()rdancc wllh
Art iclc XIV ol thc lrcaty.

Art iclcs Xtt l  and XIV rclcr 1<l mcctings ol a
Standing Commission t() consider measures bcar-
ing on {hc l\'eaty as well as cstatrlishing thc con-
sidcration ol amendmcnts proposcd by cither
party. Partics will conduct a rcview ol thc l rcaly
cvcry l ive ycars. ( l icaty discussrons would nor-
mally be undertaken in 191t2.)
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APPENDIX A: MILITARY AND ECONOMIC RISKS

I r r  t h c  c a r . 1 v  x ; r r . s  o t  r h l  r r r r c t c r u . c r r r ,  r h c  L t  S .
rrnr l t l  | r ' | r '  orr  rrr lLssivr,  rrssLrr i r l  r l . l rLI i i r t ion r()  ( l ( . lcf
r u c L ; r r  i r r r , r c k  l ; v  l ( ; i l M s  l r r a r r s c  r l r l  r r c r t i t r i t i r v
, r  . , , .  l ,  , ,  . , t i  r r  t r i q r r .  \ \ ,  I r ,  t , t  r , t , ,  i

s j \ ( .  s , , r x , r i ( , f i r v  i r r  r r r r r k . r r r  r v c r r p o r r s  r r r r r l  r t r . t i v r , r . 1
s \ , s l (  r l s  S r r c (  r r o  r r r c i r r r s  r l r c r r  ( . x i s l ( 1 1  l o  { l r s t r . o y
I (  I l \ . l s  , , l l ,  f  r l r | v  v r r . r .  l ; r l l r r c l r r r t ,  ( l ( . 1 r  I  r ( . , , , . ( .  \ ^ . , r s
; r  v r r l r l i  l r , l i r  y  , , t ) l i , , r  t i , r  r t r  L J  S

i l ) (  t l l i S I i  s  f ( , s t n , r s ( .  \ \ i r s  r o  t r r r i t t l  ; ,  t r r r . q c
I (  l t \ , 1  t i , r ( r . ( t  i r s  o w r r  W t r i t c  r l r c  s o v ( . r s  ( i i ( l  l h i s
r l r r I i , , q  t l r r '  L r r r '  1 1 1 ( i l ) s  r r r r r t  | | ) 7 0 s .  \ ! 1 .  s r r ! x t  s r i  .
\ \ i  l , o 1 x 1 l  r l r i i r  r I ) r ) , r q t r  S i \ t , 1 . ,  ( J ( . 1 ( .  r ( . ,  , , r ( l
r l i ; , | r , r r r r r  v  t l r  L i S S l t  ( r , u t ( l  t r r .  l r . r s r r ; , r i , r t  r o  t l r t r
t l r r . i r  r | . v c i o p r r r r r r s  , r l  l ) ; r f i l y ,  

,  l l r ; l  i r  v r r r ) r ( .' ' l , i i J i D r ( 1 .  r , 1  l ( . f r ) r ,  k | l o w r r  ; r s  r r r r r r u ; r l  r r s s r r r r r l
( l (  s r n , (  r i , ) r )  ( , ) r  l \ , t i \ t ) ) .  r r r r r t t t  t ; r .  r t r . r . r . ; r l i r . r
r  r  r r  r i r  r  t ;  r i r  r r r  L

( I | | I i , I L | | , i r I ( I \ ,  r t r ( .  t r s s t t  ( t i ( t  I l , ) 1  s r . l ) , I  t ) , , f _
r r v  I l r ( , \  I r i r v (  s r r r 1 ; ; r s v . r l  o r r r  s r r ; r r l q i r  r ; r p ; r l r i l i r r
l ) \  r i  s r l ) s l : r r r i r l  r r ; r r . r i r r .  : r r r r l  l l r ( . n . i s  r ( ,  ( \ r ( k . r ) ( ( .
t l r r r r  r l r ' ' ,  i r r r r  r r i j  l o  i r l r j r l ( .  ( . r r  r 1 , n l  l r i r l r  p r r r r l r r r  r i o r r
f i r r ( . s  W i r l r  r l r r  h i r l r  ; r r r L u . : r r i ( , s  r h c l  h ; r r r ,  r t r r r r o r r
\ l I r i r { 1 1  $ r l l r  l l r ( . i f  I ( t l l M s  r r r r r l  r h c  t , v . r  h r g c r . i D _
\ ( . r r l ( ) r \  r ) l  w ( i r l ) ( ) n s  l l r i r l  l h c v  i r f ( , r r r . r r r i l g ,  r l l . i r
r l ) i l i l v  r ( ,  u r r ( k r  l l k ( .  t l , r  i s i v r .  r r r i t ; u c r . ; r i  r r i i i r ; r r r
i u r i o r  r r g ; r i r r s t  r l r r ,  t l . S  w i l l  q r ( ^ { .  1 . v c r  r _ r c i u ( . r _
r r r r l , . .  n ,  , , , r . r r r , .  r r , , r r  r r , r , i . , . r , . ,  (  , ,  

 

, r i r q
l l r i s  l h r ( a l  i s  L r r r r l r r r l ; r r r l l v  r l ) ( .  I r o s l  ! r t n n r i r r r
n r i l i r r r n  i n r t ) ( . , a r i v ( . o 1  r h i s  r t t r  a t t r , .

l , ( ) r 1 r 1 n a t c l y ,  \ , t  h r r \ ' ( , a n  r l r r i o r r  s r r p c | r r r . r o  r r v -
i r r L  r "  , . ,  ,  i r  , . t ,  \  ' 1 ,  , t . ,  \ , , .  r , ,  t ,  , , , i r ,  ,  , r i , , r r  , . ,
nrrclcrLl  wcapons. \ \c havc rhl  rrr tnoloqical  calr
a l r i l i t y  r r r  r L : s r r . o r  S r ) \ i c r  I ( j l ] N I s ,
r , l r i , j . ,  r l { \  ,  l " r , , r ,  , , , ( \  , , , , , ,  i r n  i , , , , . r , r , . 1
Ll .S. rafsct.  l i , r  r :xanf le,  poinr r l . tenses capaLrl :
, ) l  kcr?inq l{ \ 's our ot r . r . i t icat ranec ot our
hafdcnrcl  Minutcrran siLrs arc avai lablc.  t .he
dcsi! , r  ol  spacc based ptarforms with simple in_
tcr ' ({  Ptors ro ki l l  ICBNIs duf ins l )oost cxrsts.

l  hcv  vc I i c l cs .  u i r t r  i u r l ; r . o , , r r t  v .nx , r s . , r r r r t r l  a t x r
1 ,  , .  , ' 1 . .  . r i r r . r  I ( \ . . r  , , , r , .

L l l t i r r l r r c l v ,  i r  r l r r r . t - r i r . r c r t  r i c t i . ns r ,  i n  l , h i< . t r  l r
r r ( . ks  ( , n  S (^ i ( . 1  I cBN, t s  r r r . r ,  i r r i r i , r r r r t  u ,h i t r .  r t r ( . r .
i r 1 .  | l r  r r x ) s r  l r ' ; r s ( . .  ( r ) n r  I l r ( . s ; r { i r i l l s l  l c ; r l i i r g ( .  l l r i  
r (  r s  r l r f ( n r t r l r  r h ,  l x , o s r  P h , r * .  r t c l i . r r s r . s .  ; , r r r t  l t r r r  y
,  t r l ' r r i r  r r ,  .  . r r J .  t " , . | | r  , r , . r ,  r , . ,  L , , r , ,  r , l  l {  t r \ l
s r l o s  i r r ( l  o r h (  f  l i ( . v  l , i r r r k . r r r r l  l ; u  i l i r n . s )  r  r r r r  t r r  o r r r s
{ ) r  s r .  ( . r r ( r ) s { .  l , )  ( . r . ; 1 1 .  r l .  i i r r r l r  r r  < L . l i , n s .  l r r r r L l
1 ; r x  r r  l i , r r r i r i ; r l n r '  l ; r r r r . i r . r  r o  ; r r r r  S o r  i r . r  r  o r r s r r l r . r . r r
t i o r r  o l  ; r  s r r l . 1 , r i s r .  r u (  t ( . l f  s r f i t i ( .' I  

l r |  l i , J l r v i r r r  l r r r q I s  d r r r l i r r r .  s d r r r c  o l  r t r r .  l r r s
s i l ) l (  ( r , r s ( ! I u ( , n ( r . s o J  l l r ( ,  t r . : \ .  t ) u r s r j r r r .  i \ s s u f ( ! l
s . ' r r i r  r l  ' l r  . . , f t , , . , * r t ,  , t , t , r  ,  ( , , r t . . , , i , ,
w i I J  ; r l s )  l ) ( .  l , r o , , i r l r r t  r , l r l r  t ; r r i k t i r r  l r  w  s l s r r . r r r s
. , , ,  l ,  , .  \ l \

' l  
h (  s r u ( l \ '  (  { ) l ) (  l  ( l (  s  t l ) l l  r ( r l l ] (  l i o r j  i , t  r l r ( .  r r I | t r

r , , r !  | ] s k s \ 1 .  t i r ( (  i s   , ; r r r t l : r r o r v  l r c r r . r .  l i r r r r l i r r g  o l
l ) i l l l i s r i (  r l r i s s i l ( .  r l r . l i . r r s < . s  i s  ; r  t t \ r  1 , 4 , ) t l t i l .  S u \ l l
l r r r u l i n q  i s  r . l r . r r r . 1 v  o t  t r i q l r c r  t r . i o r i r i  r t r , r  J i , n ( t i n ! r
a r 1  o t l r r . r  k i r r r l  o l  i r r r . r ' . r r r i . r r r r r l  i l r r . r . r . ; r v .  i r r  r r r r l r r r r r v
' .  r '  r r ' i l  r r .

U.S. RESPONSE 'r.O USSIT STRIKE
( ) , ,  

I ,  i , . .  i t , . . J  r l r  r r r .  . r  r r  r , .  ,  r j  . , ,  I
S ( ^ 1 1 . r  l j l s l  s l r i k f  r r n g c  t r o r r r  c l r r x r s i n r  r , , . r r c e P r
I) i rs.sr\11\.  su( l )  i r  srr . ikc ( ,r t rsortr  rh(.  cons(,r1,( , , (1.s),
l o  I r u r . h i r r u  o l  r r r r r r i r r ,  r o ; L r r i r c l v  r k , l i . r l l i n u
i r g l l n s l  l t r (  : r 1 1 , ( k

DEFEND
In r l r is stuclv.  r l t  t insi :  wi l t  bc r tLt int .rrrcr l rrs poirr t

( t ( i ( l rsc, Inx)\r  phav: t l t : tcrrsc. or rnrr l  coL,rv,
dclcrsc. I . ()  cxanrl tc:

POINT DEFENSE
Poirr t  dr: l inse rneans closr:  in clei .ensc ol

Minulcman si los (Dlv.  Raclar w,oulcl  bc enrplovccl
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to tigger the RV kill mechanisms -(intellig€ntly
guidJrocker powered inlerceplors. - 

swarms of

Imall proiectiles or flechetres or possibly high fire'

rate eunsl. Since they are nonnuclear' lhese could

be a;tonomous systems (would f ire aulomalical ly

at any very high speed object coming iD on a pr€-

determined course) Kills could occur at ranges as

close as three to four thousand feet-hence decoys

would not be a problem. (They would have

burned in reentry')

BOOST PHASE DEFENSE
Soace based platforms each with 30 to 150

guiied interceptors would be continuously cir-

iline the Earth in orbits that would place them

oveithe desired Soviet target areas for only a frac-

tion of each orbit-hence many platlorms would

be required. Between 200 and 500 are con-

templaied. Consequently. several thousand in-

rerc;Dtors would be necessary in order to have

aboui t000 always usefully close to the Soviet

launch complexes Boost Phase intercePtors would

use readily ;vailable infrared sensors to home in

on the heat of the TCBM's propulsion units

MID-COURSE DEFENSE
Since the space based system above would have

hundreds ol extra intercepton which would come

into useful mnges while the RVs are in mid-

course transit, these intercePtors would be avail-

able to kill RVs that elude the boost Phase inter-

diction eflort Mid-course intercePt, however'

may require the development ofimproved senso$

t., ".e Ge sma.ll and now cooler reentry vehicles

and provide intercept guidance'

ABSORB USSR FIRST STRIKE

If an international situation should develop in

which the gains to be gotten would, in the Soviet

view, iusti$' a surprise attack' what would be the

consequences for the U.S., if we choose not to

have missile defenses in the future?

Assuming an B0 percent net kill prcbability

against Minuteman, the Soviets need target only

two RVs per Minuteman silo to achieve a 96 per-

cent annihilation of our Minuteman force ln

numbers, only about40 ofour 1000 + Mtnuteman

force would survive.
A parallel attack on 1000 other softer targets of

military value would result in only one percent or

10 of these surviving.

LAUNCH ON WABNING
If the Soviets view this oPtion as a credible

oolicv. it could be a strong psychological deter-

,.rrt.'it "ould b,jy,rt ,'aluable time while we build

a ballistic missile defense However, in the event

of a Soviet first strike, nonetheless, it is a hollow

Dolicy. lfwe succeed in launching on warnlng (we

.u"..ed in obtaining launch authority from all

levels concerned in a very short time-even if

Soviet ICBM launch is not positively verified)

then there will be a massive exchange Otherwise,

we absorb a unilateral first strike as Previously
discussed.

In either event, the elfectiveness ofalmost all of

our land based military resources would be

nullified by the incoming Soviet attack

THE EFFECTS OF GROUND BASED
POINT DEFENSE ONLY

Using existing technology and off-the-shelf

comoo;nts. poinr defense of 20 percenl of

Minuteman could be rapidly implemented lf

such systems employed simple swarms of small

ro&ets or flechettes, the kill probability of these

svstems might be as low as 0 4 Nonetheless, with

this limited deployment and low effectiveness, the

survivability of Minuteman would be not' than

double the previous case (86 versus only 40 sur-

viving previously). If more e{Iective point defense

systems are implemented (rnultiple shot systems

with high kill probabilities) then Minuteman sur-

vivabiliiy exceeding 70 percent can be postulated

against Soviet attack (see Figure 20)'



Military and Economic Risks 111

Figurc 20. ctound-Based poirl Detense

THE EFFECTS OF LAYERED
SPACEBORNE DEFENSE
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Figute 21. Boost phase lntediction
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MINL ITEMAN SURVIV ING

Figute 22, Boost phase plus Mid-Cource tntelli,iction

Figute 23. point Delerse p/us Space Derense

SURVIVABILITY-ALL MILITARY
TARGETS (See Figur.c 24)
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on Western intellectual presumptlons concermng

the unacceptability of nuclear warfarc to the

Soviet Politburo or military leadeN.

Second, in the event that limited or vr'ide scale

nuclear war does ensue. we wil l  have maximum

chances of using our conventiona'l military forces

during and alter any exchanges. Since nuclear

*o.fu;e i, the woNt possible d€terioration of

military confrontation, it would only be under-

taken if an extremely valuable objective werc to

be gained. Therefore, it is presumed that the ex-

cha-nge must be followed by conventional force

move; to capture the desired objectives Conse-

quently, the retention of maximum general pur-

oose military capabilities allel nuclear attack

would appear to be an imperative of highest

Finally, the existence ofdefenses creates uncer-

tainty-uncertainty that a Soviet stmtegic Planner
cannot resolve. The military value of such uncer-

tainty could be pivotal because this factor could

Dreclude th€ Soviets even considering many op_

iions that they might otherwise find to their

advantage,

DOD EXPENDITUBES AT RISK
(See Figure 25)

To put survivability in an economic context,

consider how much the U S. has spent on defense

over th€ past decade. To equip and malntaln an

Army with three-quarters of a million trained

men has cost the U S. a quarter ol a trillion

dollars (current dollars) over the last decade. Our

Suruivlns Unltr (Hi!h PK!)

MX.MPS
l20o Mxl

ICBMs

Oth€r (N!c. ,  Fuel . . .  )

Figurc 24, SurYivability-All Militaty Taryets



Mil i tary  and Economic Risks 1 1 3
Nary with i rs ships arxl  a 

 

i rs associrrrcr l  rrr tn ancl
cquiprrrcnt has cost a I i t ( l ( , rror1.-abour onc_rnrr( l
ol  a tr i l l ion ( l ( ,1|rrs ' fhfn, 

scrviccs. plus rhc , \ i r
l , ( r ' (1 ,r1 inr(r l l rc{ l iar( ,  (r)sr.  l ra\ ,( .  cosr us ncirr .1r,
( ' , , t r ' I , i , 1 i , , , .  i r r  r , , r , ,  r t r r  , r r q , r  , 1 ,  |  , . ' { j .  l l , r  , . , , , ,
t ' \pc"s(.  wr ha.,r ,  l ror.r t ,  i r r  orr icr.  ro tx,r t t ( ,  r( ,  ( t ( .
icnr l  orr lv lvcs slrorrLt rhr.  rr i r r l  a l iv. .  I  rovrrrr .r ,  i l
t h r  S ( ^ , i c l s  (  l c c r  r ( )  c o r i r r ) r i t  r o  l  n r i c k , r  

 

s t r i L ( . ,  l h i s
I ) r s 1  i n \ ( s t r r r ( . l l r  o n  o l | r  l ) l r 1  r o L r l r l  l r t ,  L r r g . l v
n r r i l i l i c t l  ! V i r h  r l r I  a b i t i r v  r o  r l c s r | , r v  l l t )  l x . r . { r . r l  o l
a J l  b ; r s r , s  t l r c v  r . l r o o s c  r o  h i r .  r l ) ( . \ . ( , n r t ( t  s u u ) r , i r f r t v
, 1 , . , , , , \  r L ,  r . r r , , . r i r ,  , , r  , , , r .  t , , . J i r . . . . .  , r . , J  r , ,  i .
f ( n l , s  ( t  r f ; r i n ( 1 1  r x  r r .

I r r  s i r r r p l c  r c r . r r r s .  i l  v r c  c t r r v . n , r  l , )  l ) r \ . t ) j , I i r
r r ,  r . r i * i l ,  , r ,  r ,  r " ,  {  I { l \ l l ) l  , r  \  i r ,  r , .  f - , , r  t , l J i , , |  . , 1
c o s t , t h ,  h r r r r r l r . r r l s o I  l ) i t t i ( , r s r t r r t  r v c  l r r r v r .  s 1 ; r . r r r  r o
lr ;n r .  r l r is l r r . r , rrr  l  stnr r fLrr  ol  ( t ( . t i . r rv.  t i ) rr1.r ,  (  , r ,  r)1.
( l ( s n o v u l  i r l  w i l l  l ) y  S ( , v i ( . r  r r r i t i r ; r r v ; r r r i o r r  i l  r l r t .
{ ' , k ,  .  , , t  t , ,  1 . , , , , ,  , , , , . , . t . t  i r  i j r  r r r . .  r , . r , . r  , , ,

As (hc rur.r( .nt  r le lcnsL l ; rrdsr:r  r : rkfs hol(1, rhc
iurx)rr l  ol  lX)t)  spcndinu ar r . isk rvi i l  r . isc ro
( , r . r (  f  h ( . i g h r s  I i r r  r x a n r l n r . .  a l x ; r r r  g 2 . 5  r r i l l i o n
(kt1,, fs in t()1,r1 t)() t )  cxlr ,Drt i rru.cs rs rrrnrcI l r
I r l i r r(11 rhr.ouqh r l r I  l t ) lJ0s. Is i r  . ( , r(1. ivatt( .  thlr
t l rc Li  S rvorr l r l  1 i , r . r :go ;rn cxlrr . rrr l i r rr  r . t ,  ot .ortv $tJ0
r ( , 9 5 0  l r i l l i ( , u  ( l i . ( , n r  r t , i s  g 2 ! n r )  t r i  i o r r  r r r r r o r r r r r )  r , ,
1 r r ) 1 ( \ l  a l l  l l r c  r l t . l i , r r s r . s  r o  t n . t ) U r ( l l r s ( . ( t  r l  l l  s

U.S.  LOSSES AT
REPLACEMENT COST

I  i g r r r . r ' 2 { i  r ! r r r l ) ; r r . r . s  o u f  ( , t ) r i ( , r  r s  i l  { , n ( .  ( r , n s r (  t ( . f s
o n l r  t l u  r r l r l ; u  o r r I  r  ( 1 , s 1  ( , t  r l ) ( .  t ; r r  i t i r i . s  r r r r r l
r r l r r i l r r r r c r r r  i r r  f i s h  i l l  r t , ( , ( . ! ( , r ) r  o t ; ,  S o v i r . r  s r r i k c

l l r c  l i l s r  c o l r r r r r r r  i s  ; r  r o r r t t r  c s r i r r l r r l  o t  r l r t .
, . ' r , r ,  , , '  , l i  r i r ,  , . r . r . . r , r l  r . ,  r t i r i , . .  1 , t r r . i . , 1 ,  r t , , , . ,  r , l
s u c l l r s  p l ; r r r c s  o r  s l r i l r s  r r s r r ; r l l , ,  t i k r , l r  r r ,  t r .  r t r , . r . r .
l ) r 1 (  (  c , r r  r . ( , 1 ) t i r c (  n r (  n r  < r r s r  i r r  l  ! ) l J  l .  

. l , l r s r .  
r r r i l i r r r r . r

l , , r i r i ,  h 1 , , , . , t  , , , . r  . r , " , r r  . 7 .  ,  t , r J J i , , r  , r  r , r , r , , ,
r '  r , 1 . , , , , 1 .  l r  ' 1 , ,  I  \  I .  i J . J .  \ l \  \  , s . , r f . , . . r . . 1
i | l v . s r n r . n r  l r s r  ( r r l r r r r r r r  r w ( ,  r { )  i r  s U c ( ( . s s r L I
l i , ) \ i c l  s l f i k (  ( i l  w . t l ,  u o r  t r r r r r .  t ; ; r l l i s r i r  r r r i s s i h .
( l (  1 i  r ) s ( . t  ( r , r r x s  r o  g 7 ( j . 1  b i i l i o n -  r r u , r c  r h r r r r  r l r l  r r
t J f ' o n  v r h r c  r t  $ 7 ? 5  t r i t l i o r r  t r r r r r r s c  r t u .  v i r t r r c  o t
N I X  i D \ r s r l l r r r r l  r t t . s r r . o y r r l  i l l  r l r r . s r r i ^ . , s  r u s r r
i r r r l r r r l t r l .

l i , f  i r l l  r lx ( l (  1(.ns. ct ,scs l i ,  orvirr  only hiuh ki l l
( , r t ) : r l ) i 1 i r v  s v s r (  r r s  r L r l  r r r n s i r t r . r c r t

-  
I1) inr ( l f lcns(.  aLrnc ( l {)0 I)( . r1.( .dr rr^1r.aac r) l

l \ I inLr l i , ran \ \ ' i rh a trK ot 0. l t )  r . r : r l r rccs r l r ,  arrnLrrrL
o l  N l i n u r c n r a n  l o s r  r ( )  r b o u r  r r r c  r l r i r t l  0 1  i r s  r o r a l
. ( , s 1 ,  l n r r  t x ) i , r r  r L l c n s e  s r r i l a ) t r  l i r .  l u r n l  s i r c s  o n l y
(kxs nl t  s:N,( : rnv o1 rhr hLrgc t{ ,svjs posrulak.cl  t i r f

With sl) : r(c basct l  ct t : t i ,nsc rhc largc DOD in,
vcstur:nts in l ras(s rncl  oihcr rarecrs carr be pr.r)_
trclc( l -par l i ( .Lr lar l ,v i l  bolh boost and mir l  r .our.sc
i .  . ,  r , ' i ,  r r , , r r  r r ,  r r r r 1 , t , , r . , . n r , , t  1 , , .  i t . . v . . r r , t  r , l r r : 1 , _
n  i .  -  n "  ! \  , i , ,  t  r ,  r , ,  ,  n r l ,  r  l i r ,  p ,  r , . r r r  . r r ' h i .

_lM

!1?t!

!!!1L

Figute 25, DOD Expenditurcs



The final case, three tiers of defense for

Minuteman, cuts Minuteman dollar losses to

,rrri.. u ftdf u billion dollars However' it would

,rot seem to be cost effec(ive lo spend $10 billion (o

i.i- orrty uUout $2 billion of Minuleman loss

iii. *"tra be true if point defense were added

a/ia the space defenses were in Place ln actuality'

ioint deiense is essential as the first system lm-

il"-"nt"d, for it can be implemented far more

raoidlv than the more effective space systems'

This is essential if we are to reduce our near term

vulnerability which is particularly acute' as

previously discussed

CONCLUSIONS

The Soviet Union has a nuclear strategic

capability and an ongoing production capacrty

i*iitt no ""torf n sight) which permits them in

ihis de.ud. to threaten-or to us€ at will-to

destroy the majority of our land based retaliatory

"nJ -nt"n,iona military forces Our vulnerabil'

itv will be particularly acute by the mid 1980s
'vitt,rutti 

utl ot ttt. existing defenses purchased

Uy ti. oCio through past expenditures aod vir-

tually all the defense to be acquired by the

enhanc.d progra-s of Ihe current Administralion

*itt d.o"rra tolally on 'deterrence" working-if

-" .hoo.. not to implement ballistic missile

defenses.
Defense sufficient to enhance Minuteman sur-

vivabilitv bv several factors can be purchased for

far less than buying equal capability through ex-

pan.ion of our missile forces Point defense of
'Minuteman 

can also be implemented quickly if

procured by expedited procedures if effectiveness

aaqrriraments are sel by currenl technology

iffective defense for all milirary targets (as well

as U.S. cities and civil targets) can be acquired

through space based systems of moderate cost

These"syslems are the only means known short of

keeoine pace *ith Soviet missile prolileration for

denvin"e the Souiers unilateral first strike capability'

Th.-.."iou"n..s of our vulnerability dictates

that the U.S act. Implementation ofdefenses im-

mediately based on available technology is critical

to our survival Virtually atl DOD exPenditures

plann€d are subject to the given threat' conse-

ouentlv. none can be considered more lmPortant

t'lran e*penditr.r.e to counter that threat'

Figufe 26, U'S' Losses al Beplacemenl cosl-Milltary fargels
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APPENDIX B: TYPE POINT DEFENSE SYSTEM

The basic system involves three major com-
ponentsr (1) a radar system located 10,000 to
20,000 feet forward of the Minuteman silo to
detect, track, and calculate the optimum intercept
point for the incoming reentry vehicle; (2) a
launcher system which is hardened to protect itself
against a one-megaton blast at a range of 3,000
feet and which aims and launches rcckets in times
on the order of one second; and (3) a swarm of
ballistic rockets (about 10,000 in number) which
fly to the intercept point at velocities on the order
of 5,000 feet pe! second and kill the reentry veh!
cle with the kinetic energy of impact from a single
rocket case striking it (see Figures 27 and 2B).

RADAR SYSTEM
The studv showed that an acceptable radar

KEEP OUT
RANGE 45OO FT

system would include an array of three low cost
radar stations (UHF, VHF, or X-band) which
detemine the reentry vehicle track and intercept
point by a trilateration scheme. Fo! the trilatera-
tion deployment, the radars can be low cost
because only range information is required. To
prevent the necessity of hardening the radar
against direct attack, a fiilateration array should
consist of four radar stations, and each Minute-
man silo should be protected by two arrays, The
radars in each array shor-rld be located far enough
apart so that only one ladar can be knocked out
by a single nuclear warhead. Thus, it takes a
minimum of two (potentia.lly for_rr) reentry
vehicles to knock out the radar.

The rada! need not search above 40,000 feet
altitude in order to plovide sufficient tEcking

)'

tvM stLo

LAUNCHER(S)
AZIMUTH AIMINGt42'
ELEVATION AIMINGT20"

I5,OOO FT DOWN BANGE 24,@O FT DOWN RANGE

Flgur. 27. Swarmlel Engagemenl Schematic

BV TRAJECTORY
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time (two seconds) to predict accuratelv the in-

tercept point. Thus, the radars are Dot aflected by
high altitude blackout, decoys, or clutter which

may accompany the reentry at high zltitudes'

Because two arrays are located forward ofthe silo,

there is no problem in looking around a nuclear

fireball or even a low level nuclear blast and de_

reeting olher incoming reentry vehicles

LAUNCHER SYSTEM
The launchers could be hardened by either a

concrete bunker with removable doors or indi-

vidual steel shells, since the static overpressure

liom a nuclear blast at 3,000 feet is only 150

pounds per square inch. The launcher slew rate

required (1.5 mdians per second) is well within

the conventional launcher capability, and the

aiming precision required (two to thrce mils)

compares favorably with the one-mil Precision
olten built into gun systems. Since each launcher
would contain 500 to 1,000 rockets, the preferred

design is an open tube (recoilless) launcher to

minimize the stress on the structure and on the

launch tube weight.

SWaRMJET PROJECTILES
The unguided rockets which male up the

swarm are spin stabilized like a bullet. Their
diameter should be between one and three inches
and their length 10 to 15 inches. Using cases of
conventional steels and one of the better am-
monium perchlorate propellants, the kinetic
energy ofthe impact ofthe rocket case with the in_
coming reentry vehicle could exceed that rcquircd
to penetmte and destroy the warhead at ranges on
the order of 4,000 feet.

The number of rockets required to give an 85
percent probability of intercePting the reentry
vehicle in its lethal area, considering the uncer_
tainty in ascertaining the position of the reentry
vehicle and the uncertainties in the aim and flight
of the rockets, was between 5,000 and 10,000
rockets if the intercept point was 4,500 feet from
the silo.

Figurc 28, Hadened Swarmiel Launchel



Type Point Delanse System l'l /

SYSTEM COSTS

The manufacturing phase of the study showed
that the conventional propellant casting process
could be accelerated and that by gathering avail-
able facilities into an ordnance type production
line, production rates offive to ten million rockets
per year could be achieved. This would be ade-
quate to provide the rockets to defend 500 silos
with three swarms of 10,000 rockets each (15
million total), within the required timetame.
Based on using available launch drive systems,
concrete bunkers for hardening, and 1,000
rockets per launcher, system costs are approx-
imately $4 billion, including five years operation
and maintenance, or $8 million per silo. This
would defend each silo against the first three ar-
riving warheads. For defense against two incom-
ing warheads, the cost per silo is about $5 million,

STRUCTURED ATTACK
One area of system concern is that of handling

a highly structured, multiple reentry vehicle at-
tack in which the enemy can space the incoming
rcentry vehicles five to ten seconds apart and
equip the reentry vehicles with salvage fusing or
delibemtely predetonate the first in the series. The
winds generated by the first nuclear warhead gen-
erate a window of frve to ten seconds, dudng
which time it is unlikely that a successful
SWARMJET launch could be made. A rcedtry
vehicle entering through the fireball of the first
reentry vehicle during this period could probably
successfully attack the silo. Such a structurcd aF
tack would require detailed knowledge of the
system operation, a commitment by the attacker
of four or more weapons to each target attacked,
and the perfection of highly sensitive salvage fus-
ing of reentry vehicles.
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APPENDIX C: GLOBAL BALLISTIC MISSILE DEFENSE

GENERAL
' Ih is 

spart l ror lc I :al t isr i r  nr issi tr .  ( tc l i .nsc (r)u_
cct)r  rs { lcsign.( l  t i r r . rhc lxxrst  and posr lxxrsr non-
rrLr l lcrr l  intcrccprion ol  gr.orrut l  l r ; rstr l ,  sca an(t  arr
I r r r r n < l r c r l  b a l l i s r i c  n r i r s i i ( . s  s u ( . h : r s  r h c  t ( i l l M ,
I I tRM, Ml{ l lM. an<l SLItM. Ir  c:rn i r lso r)c usr( l
I i r I  hxrsr anr l  Ix)sl  l r (r)sr i r ) tcr.rctr ion { ,  oIrcr
" r  k ,  I  I n , * r , 1 1  r , l r i ,  l , *  , r | ,  l r  . r .  r t r  , , , r r r r r . . r r r r r . ,
1 r ) n  s , r l o l l i r ( ,  i r r t c l l i g . n ( ' {  s r r l c l l i r ( . .  r r x t  r h f  r L s s c s s ,
rr(  ' r r  s irrc l l i lc.  I  l l  g|r l ral  t rr  isr i r .  rnis l i t l  rk. t i .nsc
( ( ; l l M l ) )  s y s r ( . r r  i r r r  l r u I r . s  r r  l r r r . { c  r ) ( , r w o r k  o t  s a r c t _
l i r { s  I h , r l  r u . ( .  l r r L r n r l r r t  i r r  p l a c c l i r r x .  t r y  l r r r r n c h
vchir lcs r l r i r r  <rrrrrPr. isc r l l .  l i r .sr  rhr.cc sr;rg.s or rnc
N I X  l ( l l l M  I n n s r ( f .  ' t t r ( .  

r c r w ( r . k  r r a v  c r r n . y

r l l t r r s c .  I , o r c r r i ; r l  t ( r ) ; r n r  s v s r ( . r r s  i n c h x l .  r r r r r r -
n r ; r r x l .  t o r r t r . o i .  r  o r r r  r n L r  n i r . ; r r  i o r r .  a r r t  i l r c  i ! . ( , r x . ( .
(Cir l ) .  ' ru. lcar r l t  rcct ion, ract i r .al  warnirrg. anr l  ar
l ; r(  k i rsscssr)x,r t  sysrcrns. As arr ar.ca r l . l i ,uv. sys
I{ j r  i t  {k, l i  n(h t i r r .<r.s orhr,r .  rhaD lxr l l isr ic rrr issi l t ,s
i rhclcnt ly.  (1;qrr l r lc r i  rk. l i , r rr t ing t . i r ies rrrr l  corrn_
l r i ( s .  t h c  ( ; l l M I )  s v s t . n r  r n : r y  P r r r v i r l ,  r r c r t : n s c
wi lh intr l rr l i , ,nrr l  t l r rrrnr. ia l  ant l  pot i ( i ( .at  supp{)rr
(s (1  r r i sun .2e) .

I Iorrr(r l i , fc,  l ;a l l isr ic rr issi te ( tc l i jnsc ( t lMI))
plonr ' : rrns arrr l  ((nrr .el) ls h,LVc lxtn {round l)ase(l
arrr l  thrrs I i r rr i r rr l  l ;y rhc l i r lkrninr characr( jus{(.s
arrr l  lct l r r i r .crrrcnrs:

r  I )c l i :nsc tn rnissi lc s i t r :s.
.  I l lk i f (cpt ioD ol  caclr  r( jc l t ry vchn. lc (RV).
.  InIclr . (pl i (D ol  RVs dur. ing thc i inal  phasr o1

rhr. i r '  l fa icctr) f ics.
r Nccd to clisrrr.irllinarc berlvcen RVs, detr;ys,

and other objerrs in lir:c lirll.
.  (  )pcrat io in scverc nuclcar envir .orrrncnr
.  I l ' p ,  n , l ,  r r ,  e  o n  u t , i ,  r t  , , ' " t  r , r , l : , r  n . a n . . m i *

sions through the alrnosphcre in a host i lc
envlronment_

. l ,ack ol  r t :al ist ic rr :sr capabi l i rv

.  I I ] a l ) i l i ( v  r 0  r l c l c n r l  o r h t , r  t i r r . c c s ,  t , r r c s .  r I

o  I n a b i i i r y  t o  h o s l  o l h c r . s y s r c n r s .
.  ( i o s t s  n r u s r  b c  a r k k r t  r o  r h c  t ( i t t M  a r r t t  l ; a s -

ints cost s.
I  l r r ,  l i l r r ' ; r r i , , r r s , r r r , t , t r . , r . r , . ,  r i . r i , , , , , r , r r . - r

sharlny with rhr 1l(  x i l ) i t i1v, lx.r . l i r r . rrrancc. rrrut  <r,sr
cl l i r r i lncss 1;orcnr iai iy ar.hicvabk, l )v rh(.  s l)a(1.
b;rsrr l  ( i l iMI) sysrcnl I ) fcs(.Dlc(t  horr i , r .

Any sl)rL(clx)frx,  t ic l i . l rsc svsrcrrr  r) l l rs l  rn.  r)n
or l ; i t  survivrr l>lc.  I . rrrrnclxr l  in l r .accr irrc,  rh, .
e l r ) r r r x l  l r r L r n r : h  I i r c i t i r i c s  r l ,  n , , r  h a v ( . r o  l x , h i r f ( l
,  r r ' , l . , q . r r n s  j l , i , ,  k  , ^ . i , , r , t ,  L u r , , , l r  1 " , i r . r  r r r . r 1  t , .
\ , .  j , r i I r  J , , r , u r r i r . r t , r l i r r  . . . , , , r , , . , \ , , , t  s r r t ,  r l , (
r n t r l t i p l i r  i r y  o 1  l a u n r  h  1 ; o i u r s  t i , r  r h r ,  I ( j B M  o f  t l 1 1 .
{ r ' ( n r n r l  L L u n ( . h ( \ l  I I M I )  i n r c l . ( ( l r ( , r ' l , l r u  o r r _ r r l ; i r
( r f r  c n t s  0 r  t h c  s y s t c l l r  r n L r s r  l x ,  s r r r v i v a l r l c  i n
pc: 'c. t [nt . ,  conl] icr ,  anr l  war.uP r l rr .orreh lcvcts tn
nu(tc;u war rur( l  Ix capalnc rn cnr lrrr . ing al l  rh.sc
r orrr l i t ions wirh a r tr . rrronsrnblc pcr. t i ; r . rrrancc r  a1;
r l r i l i ry rr is i ( tuat.  t 'h js is nor ro srarc rhirr  l l l
'  i ,  r r ,  ' , r .  , ' J  r h ,  . y . ,  r r  , r  , ^ ,  D  1 "  r 1 . . , 1 , ,  . t , ,  , 1 , , . , .
r r ) j ' t "  r \  ' i l  l h '  r ' l '  r I ' . | | r .  m r r s r  , , r r r i !  I l r , .  k ,  y
poinr is thar thc syslcm rr)Lrsr lx.suf l jcr( jnl tv sur.
r i r , , l , L  r , ,  1 , r ' , , r r , t , . . , r , . J t , i | l \ , .  t r t r , , , , t  J  J , , ,  . , r i ,
r r issi l ( .at t lck.

' l 'hc 
GBMD svsrcrrr  stroutr l  bc dcpkl.ablc in rht:

ncar tcrm, wirhin a pr:r . iocl  ol  approximarclv l ivr :
v r ; r r '  l r  . h u u i r /  l r a r ,  , r  r ' , . r " , r r . . l , l , . t i r ,  , y , t ,  , o . r
, , ' , , l l i l ,  ,  y ,  l (  ,   , ,  ' i \ (  r , * .  L i t (  ,  \ , l ,  e  ( 1  r . \ , . , , f j r
corrclatcs dircct ly wirh survivabi i i ry.' fhc 

GBMD sysrcrn is required to interccpr r ts
tafgct dlrring thc targe(,s boosr or post boost
pnase. rho pornt rs to negate as many RVs as
possible. Wlre rc R\rs arc MIltVed, posr ooost rn-
lerccpt will prcvent subsequenr deploymcnt o1
RVs.
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KiJl is by nonnuclear impact at very high rela-

tive velocities similar to the intercepts planncd
with the Air Forcc's antisatellite miniature vehicle
rM\  t  p roe ram and  rhe  A rmv .  homing  i n re r ,  ep -
tor (HIT) vehiclc.

The system mus( not be dependent on the sur-
vival ol ground based C3I or warning. This is not
to say that such ground based systcms wiil not bc
usccl by the GBMD system. Ratherj it is ro assurc
thc capability ofopcration in autonomous modes._1 

his rcquircm, nt re, ognizes rhr'  large unr crrain-
tics involved in our knowledgc of C3I during

-fo cxploit thc unique opportunity ol the orbital
systcm providcd by its location, line-of-sight
distanc:s and rcmoteness, othcr uses such as Cnl,
tadical warning and attack assessment, verilica-
tion, and nuclcar cvent detection may bc pro-

vided by the GBMD system. Such sysrems are
termr'd renant svs(cms in rhis rcport. Thc require-
menr. rh, relJre. is ro provide sharever is prac
ticable for the implementation of tenant systems
to enhance land, sea, air, and space forces.

The Soviet Union has deployed its ICBMs,
IRBMs, and MRBMs across irs country as rs rn-
dicated in Figure 30. The missiles are also
distributed rather uniformly from north to south
in western Russia, while in eastern Russia the
missiles are deployed relative to thc Trans-
Siberian Railway. The GBMD sysrem will bc
shown to be insensitive to the location, number,
and distribution of the targct missilcs beforc
l.runLh. Mobil" missi l ,  s and ractical or strarcqic
reserve missiles will not evade the GBMD system
simply by their location unccrlainty, number, or
distr ibution.

ffi{"K
Arctlc Ocaan _ rcBM

Y- '&o 
attr'-:.(l

ili ';: F

'  f  \  r l l  
u s s n  , / \l{:;'9""ti."'"' ,',"'"t1 r"-"***

. r ' . s  sd ,s  \ .  l ss ,1  t ^ ^ . -  /  n€),"""' 
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In this report the SS-IB ICBM is referenced

against the GBMD system. These are shown

located between Tyuratam and Novosibirsk. The

SS-1B represents the greatest threat because it is

accurate, cai deploy at least 10 multiple, in_

dependently targeted RVs, and is being deployed
in large numbers.

SYSTEM DESCRIPTION

A representative system includes a large net-
work of these satellites or 'tmcks' distributed in
circular orbits at an altitude ofapproximately 300
nautical miles (nmi). The examPle referenced

herein uses 432 trucks, all in orbits inclined 65

degrees with the equator. Missile booster and bus

signatures are observed from the trucks at optical
wavel€ngths appropriate to tracking against the

Earth as a background. The truck contains and

can deploy 40 to 45 self-propelled objects called
carrier vehicles (CVs) which are each capable of

obtaining a velocity with respect to the truck of
3,000 feet per second. The velocity is a criiical fac-
tor, on which depends the kill capabilities de-
signed into any particular GBMD concept. Fur

thermore, the costs of the system ar€ very sen_
sitive to the velocity capability of the kill vehicle.
The ruck can be capable of tracking and super-

vising the control ofeach CV during its trajecrory
to intercept.

Each CV includes a propulsion module (PM)

and the kill vehicle (KV), which can be separated
lrom the PM prior to intercept and after the KV
has established optical tracking ofits target. Each

CV will have a pulsed light source whose pulse
train identifies the CV uniquely Thus, a number

ofCVs cai be in the truck's freld of view without

causing ambiguity. This is the "traffic problem"

solution. The truck will be capable of command_
ing each CV with signals for mid-course correc-
tions, target designation, intercept inhibition,
deorbit and burnup, etc.

Clearly, multiple strikes or intercepts can be

made from a single truck against one or a number
of targets. Multiple deployment will increase the
kill probability.

INTEBCEPT GEOMETRY

If the CVs were deployed simultaneously in all
directions their distribution would be chamcter_
ized as an expanding, approximately spherical
surface moving with and centered on the truck
which is moving in free-fall along its orbit.

Let us consider a representative cross_track in-
tercept and make additional observations. Figure
3l depicts the intercept of an SS-18 missile at the
end ofits boost from Tyuratam by a truck located
over Saudi Arabia. Interception is indicated at
about 350 seconds fiom truck deployment, cor-
rcsponding to cartier vehicle deployment about
53 seconds prior to actual missile launch, when
the truck is about 950 nmi ground range from the
missile launch point. If the truck were to move
along its trajectory for 50 seconds it could dePloy
carier vehicles for final stage intercept in
response to direct viewing of the missile launch
Ground range separation between the missile and
the truck would be about 660 nmi for this case
and the truck would be located over Iran. Trucks
in orbits east of the orbit shown will similarly be
able to intercept targets with CV deployments
while over Afghanistan and China. Trucks in or-
bits to the west of the orbit shown may deploy car-
rier vehicles for intercept while the trucks are over
the Meditenanean Sea, Turkey, or European
countdes. These interceptions would occur dur
ing the post boost phase and would permit some
RVs, deployed before intercept, to leak through
the GBMD system. Study of Figure 32 shows that
trucks may also intercept the TFrratam missile
near the end boost point, in essentially a head_on
approach. These trucks are traveling down and to
the right toward decreasing latitudes.

When a truck has moved along its orbit for 200
seconds (in time), it will have advanced approx-
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POST.EOOST PHASEy'< /..>.--.
sTABr+Ya ,

KII. L ENVETOPE

TBUCK

Figurc 31. Ctoss-Tack lntercept Exampte

Figurc 32. Exampte Footpints (1t2 Nodhetn ilemispherc)
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imately 12.5 degrees along its orbit. The trace of

the expanding envelope of the deployed carrier

vehicles is indicated by the dashedline footpint

indicated in Figure 31 The footprint shown

represents footPrints at 50 nmi above or below the

truck at 300 nmi

SYSTEM DEPLOYMENT
Figure 32 intrcduces the consideration of the

complete global Pattern of footP nts For clarity,

onlvhalfof the footprints in the Northern Hernis-

pher" are shown and ail footprin(s over the

Sourhern Hemisphere have been omirted Each

reprcsents the plan view of the footprint at an

alt i tucle o1 250 nmi or 350 nmi Of course, the

Ibotprint at 300 nmiextends to the truck The ap-

parent dillerences in lbotprint area are the conse-
qucnce of the particular cartograPhlc prqJectlon
(Miller cylindrical) and do not imply a real dif-

ierencc in lbotprint area among the trucks

The 65-degrce orbit was selected for illustrative
purposes because it allows the presentation of

sevcral points cluring the discussion that would be

missing if a polar orbit were used. Twenty-four

orbits equally sPaced at 15-degree longiiudinal in-

creDcnts along the equator constitute the full set

In this particular example, which does not ex-

clude othcr possible orbital geometries' each orbit

conrrins lB truck\ spaced in 20-degree incre-

ments. Thus, a total of 432 trucks comprises the

full GBMD exemplar' Note that the 65-degre€ or-

bit causes substantial lootprint overlap in the 45 to

65-degree latitudes. Small gaps or holes are seen

among the lbotprints which increase in area with

decreasing latitude to the equator. These holes

Dulsate in size, as a function ol time The central

putt".n ol the figure would extend uniformly

across rhe hemisphere ifal l  sysrem footprints were

shown. The complete pattern would be duplicated

across the Southern Hemisphere as well'

Refercnce to Figures 31 and 32 illustrates that

the GBMD system has a second opPortunity to

intercept a Soviet strike against the United States

by interception of RVs pior to their enteing the

atmospherc. The RVs witl be at risk while tra-

versing truck lootprints over North America,

approximately 30 minutes after launch. The foot_

prints over Canada and the northem United

States continue the overlapping characteristics of

those over Europe and the Soviet Union. The

trucks in position to intercept these RVs will be

located over the Pacific when the missiles are

launched in the Soviet Union lt is recognized

that it is inherently more difficult to intercept the

free-falling RVs without the plumes and heating

ellects ol propulsion associated with booster and

bus intercepts. It is also fair to Point out that the

vulnerability of the trucks attemPting to intercept

the Rvs may be less than that of those operating

over the Eastern HemisPhere.

LAUNCH
The truck will be launched by the three stage

booster of the MX ICBM. The huck rePlaces the

MX bus and acts as the necessary fourth stage to

propel the truck to orbital a.ltitude and to provide

the insertion velocity to circularize orbit Sub'

sequently, the truck's proPulsion and reaction

control system wil l  provide slationkeeping or

orbit-adjust maneuvers and evasive maneuvers if

required to avoid interception. The truck contains

a storable prcpellant and restartable liquid pro-

pulsion sysrem with an axial propulsion engine
It is expected that the trucks would be launched

from a single facility on an island in the Pacific

relatively close to the equator, such as Kwajalein,

to take advantage of the Earth's rotation tangen_

tial velocity and to increase the payload to orbit

over that obtainable with launch into the same

orbit from the higher latitudes of the continenta.l

United States. Rapid-fire sequential launches

should not be difficult. Indeed, submarine

launched ballistic missiles can be launched at fir-

ing rates which are greatly in excess of GBMD re-

quirements. The GBMD launch site need not be
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harrkncd btcause th( i  rruckf arc launchecl i l

TENANT SYSTEMS

()nrc this systcur ot intr , f (cprof satr .  i r r :s is in
of lnt  r) f .  Iof  rh,Ll  Dra cf ,  0ncc any sizc.rrr t .por.
l r(nr ol  lh(,  r  is i r r  oIbir- : r  sor.r  ol  . .gt , txk.sic
(1(,ru( ( ,1 srrr l l i r fs is t i r l r rrcr l .  csst,nr iaIv rrx.orrr_
J , j ' . .  , r  1 , ,  L l , , r ,  t , , , * , .  . . , r ,  t r i , , *  $ i  

 

t ,  , , , , , -
, . . , , , J \  1 . , ' l , ,  " i r !  i r  r , . r r r r ; , , r , , r r  s r r l .  r l r i " ,  r r * , r s
r r ( i  l ) l s s r r q  l h i r l  i n t i ) f r  i r t i r ) n  r r r r r o n t  r l l . r r r  a n < l  r o
1 - r r )   ( l  ( r )  l f ( ) l  s r l r i ( , I l s  ( s ( . { .  t r i $ r r r ,  j : t ) .  l . t r i s
(  f | i r t f s  i U r  { ) l ) t x ) r  l u | l i l v  r 1 )  r  | k c  l h ( .  ( i l t M I )  s y s _
, , , ,  , l  , , , 1 , , \  r ; r l r r . , , . t ,  . .  . ,  ( :  l  : \ \ ,  r ,  I J  r t , (

(  ;  I ' l l \ l  I  )  s v s r (  r r  i s , r s  s r r r . v i r r r l n c  r r s  r h c  I  I i l h  t i n u -
I i o  s r l r ( l \ '  ( r ) r x  l u ( l (  s  i r  r ( ,  t x , .  r t r i s  p o r r , r r r i r r t  r r r k I r t
r r r t r i r l r i l i t y  r . r r r r  s r , l ! ( .  ; r n o l l r f f  o l  r l r c  c r . ; r v c s r  L J  S .
s r r  r | l i t i  r ! r r r c r r r s .  r ] , r .  v r r t r r c r ; , t ; i t i r v  o t  ( t , l

SURVIVABILITY
' I  l r l  o r r  o r . l r i r  t  L  r r r l r r r s  o l  l l r ( .  s v s l c n r  r r r s r  l x ,

s r r r r i v r r l , |  r l r l , r r r g h  I r ' , . t s  o t  r r r r c t c ; r r
r : r 1 ; ; , 1 ; [ .  o l  c r u I r r i r r r  w i r l r  ; r  s r r l t j <  i c r r r  1 x , r . t i , r . r r r ; r n < r .
r : r l r r r l r i l i t v  r c s i r I r ; r l .  l I i s  i s  r o r  l ( )  s r i r t r  l l ) i r r  r r l l

I  
1 " , , , : , 1 ' "  , , 1  r l ) ( .  s y s r c , , ,  o r  ( . \ 1 . , ,  1 x . r . t r : r 1 , s  r l , r .  r  r r r r j o r .

r ,  , r  ' r , ,  t i r , r , . l l , \ | |  r . r . , l | \ i ! .  t r r ,  ( , r  1 . , i r r r  i .
l r ) i r l  I l ) (  s \ ' s t (   r  r r r L r s r  J x  s r r l l i r  i c n r l v  s  r v r ! I t t c  1 ( )
t ) f ( ^ r ( k ,  r r  c l l i r r i v c  t j l r r , r .  o l  l ; ; r I i s r i r  r r r i s s i t c  r r r ,
rr(hs l l r ( .  rrrrrnlxr.  0l  inrrr( ' { l ) rofs r .cr l rr i I | t t  t i r r
( l l l N l l )  t o  l r t . c l l i r r i r t  l , i l l  t r c  a  t i r n r . r i o r r  o t . s r r t h
t l r i r rus i rs rvlrr lx r  rho.c is a sci .oncl  l i { . f ,  l ( . fnrnl l
( k , l c n s c  s v s r r r  

 

( l i n  f \ a n r p h )  r L n d  t h c  r r r r m b c r . o l .
L I . S .  I ( l B \ l s  w h i c l r  n r u s r  s L r r . r . i r r  r h r  a r r l l r  k .' I  

l rc lr  ar.r '  passivc as wc 

 

as a<.r ivc r lct i .nst op
rrons (h^1 rDrrsr l ; t :  considrrxl .  | igtrrr :  t t4 prcst,nrs
in r)r i r t r i \  l i ) . rrrat  a r .ow l ist  ol  porcnt iat  ( i t . !NtD
dI lcnst Opriorrs ()r .  counrrr- .ounrcrruc:rsur.( ,s
(Ct iM) vcl : \us a cr,rhrrrn t ist  ot  possible Sovicr
.ou,r tcnrcasurcs (CM). To be rcat isr i r . ,  orhr:r
ronsrder.arrons musl bc inr iucle( l  in l igurc 34
cletr fminiDg whethcr a countcrmeasure prescnts a

signi l jcanr rhfcat r0 rhc GBMD. Amonq thcsc

. Lc\cl  o{ Sovict  tcchnotogy requircct.

.  f imc ro ini t ia l  ol)cr:rr iog rapirbi t i rv.

.  ( iosl  an( l  orhcr r .csorr lcc avaitabi t i rv.

.  Mi j i larv i rnpact : t l r ( l  ac(:cplanrc.

.  I , ( t i t i (at  i r  plc( an( l  arccprancc.

COST PARAMETERS
W i r i [ .  r ' l r r r L r ; r 1  o v r . r r r t l  r l s r s  h , r v c  r r o r  l x t r r

c s r i r r r ; r r r , r l ,  i r  ; r 1 : 1 x . ; r r . s  I i k c l r  r h r r t  r h , ) s ( . { ( ) s r s  w l r
r l ( r r l  r r o r  l x  t , r < r ' s s i r r . .  1 1 r i s  i s  t ) ( 1 i r L r v . i r  ( ; l r N I I )
( , u r  r l K  o l l  l h (  s l ] ( . l t  r r r r r r p o r ( r r r s  o r .  r c r . l r r r o L r ! v
i l r ( l  ( l ( ) ( s  l o l  r r r l r r r r r .  l r i r l r i v  r ( l u r i r l ( ,  e u i { l i r r r ( 1 . , , 1
I r r r r  r l t , r r r . r l  l , r r r r r t  l r  t : r . i l i r i t , s .

' l  
l , r '  r r s r .  o J  , r l r . r . , r r l r  r c s r r r t  r r r r r t  r f t r r . l r , 1 x . r t  r  o r r r

1 r ' r r r . r r t s  t : r k I s  r r r ; r r i r r r r r r r r  r r r h  r r r r r ; r e ( .  o l  s r r r r h  r r r s r
o t  t ) 1 . \  r o u s  r r r i t i r ; r r r  i r r r r t  s l r , r r  r .  r l s r . : r r . r  t r  r r r r r l
( l ( \ 1 . 1 , , 1 ) r r ( . r l  l l r i s  1 ; r . r r r r i r s  t h ( .  r j r l h ( . f  s l r r i ! l r l
t  r * . , r . ' , . i r . . r r , , , r  , . .  . r , , r t r r , | s r r ,  r r  r r s  , . . ,
p l i r - r  s  p n , r  i r l r r l  l , v 1 r r o t , r r t , t c s r r 1 , l r t i r . r . s .  t t r r  r r , s r r J r s
( ) l  r l r , r  i r l ) J ) r ) ; r (  l r  t i , r . r r n  i  r r s r r ; r r i i r . ( ; B N  )  s , , s r r  r r r

I r r  : r < k l i r i o r r  r o  r h ( .  i r t n ) ! ( .  (  ( , s r s .  I  ( t , . ( t i , ; r r (  { l
I r r r r r r l r  1 ; r r i l i r v  r o s r  i s  c s r i l r ; r r r r l  r o  I n . i r  b r ) 0 0
r r r i l l i o r r  i r l r . s r r r r c r r r .  ' l \ ! ( ,  q f o u r ) ( l  (  t r  s r r r r r o r r s ,  ; r r
$ 1 0 0  r r r i l l r o r r  i ; r j r . , r r t r t  g 2 0 0  r r r i I i 0 D  r o  r t r r  I o s r ,
q n r r r r : r r  i r r i r . s r r r r c n r  l ( ) r i , t  ( , t  g t : 1 . : j  j r i l t r o r r  r o r  r r r

( ) t ) ( f i r r r r r s  ( 1 ) s I t  s t r o r r L l  | r , r r  ; r t h r r r  g { i { )  r r r i l l i . D
l r c r  r r ' ; r r .  r r i r l r r r r r  r . r . 1 r I ; r r  o r I c r r r  o l I I I I i I I I ( . I I ; I I ) (  ( .  l r
s 1 , r u  r .  A r r  o P c r ; r r i n q  l i t i .  o l  l 0  \ . ( . l f s  , r l ) t x . i r f s  r , ,  t x .
r , , , , ,  , , , t ,  r . , . , , , r r r , . . t 1 r r ,  r ,  r . , . |  , . 1 ,  r . ,  r , , q
( r ) s r s  l x  r  \  r r f  r r r s r  t x .  i n (  r { . i r s f ( l  t ) \  r r  i u < l g r r r c r r r  o r r
u x  s t l r ( r '  r l l r n r ( l i r n < r .  ; r n < l  r . r . 1 ; r r i r .  c o s r s  : r r r r l / o r .
l x , s r i l ; 1 .  r c 1 , l ; u c r r t , n r  o t  r r L r c t r s  r r r r l  r h , . i r .  t o r u t s .

This gl l l  b i l l ion tor 450 (D1lr . l l i r  space vr:hir l tx
al)pra$ ! tafr l ingl) ,  kn! lvhen cornlr :rrcd ! ! r th unrt
rosrs ior.  cur.rcnt U.S. space systems. This is
D(.alrse thc unit  (osrs ol  rhe currcnt rypes ol  U.S.
rc(nrnarssancc or corr l rrunicat ion satel l i rcs in_
cludc lescarr:h anrl rlcvelopmcnt rosts. Further, to
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Figure 33 Arlist's Co ncept ot GBMD Satel'ites in Nonwar Stalus
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cnsurc against la i lures, thc nornal pract;ce is to

accluirc thrcc conrpletc satcllites with thrce reseF"e

launching systcms lbr circh satellitc requirecl on

orbit. Thesc sharply cost-inllaiiorrary iactors clo

not apply to GBMD, which rcquires l r l in imal

l1&D and plol i ts I rom c(onomy ol  scakr '  Launch

or on-orbi t  la i lurc of a single vehicle is not crucial

to the n) ission ofthe ovcral l  system. In Chaptcr V

it was cmphasizecl that lurthcr clesign crnsiclcra

tions ma)' call lbr largcr trucks with highcr vc

locity kill vchicles. This woulcl involve incrcasccl

COST E,STIMATE_GLOBAL BALLISTIC MISSILE DEFENSE

] , A U N ( : ] I
\ /  r, iH l( i t ,r i

(  iAt{ l t   i t t
v l t t  I I (  L l , l

' I  1 { U ( r K

$t] M(r0
MX l](X)S'� l  l i l {

$8rJ K
KV + I 'M

$10 .4  M( r ,

X I MX ROOS'f  I iR X

x

X

' l  l {u(iK

45 KV
' I  l { u ( lK

X

4:n)  {UCKS - $3.{ i  t }

, 1 5 0 ' l  R U C K S  =  $ L U  l l

4:n) l  RUOKS - $4.7 I l

4 5 0 ' l  R U ( l K s  =  $ l . i - )  l lsl,tNS()l{ &
c , P A ( i K A ( ; l i s

P t ,A  l  t , ( ) l {M  ( l  l { ucK)

$ l J . l J  M ( ' )

l ' l - A  l l u l { M  (  l l { U (  K )

IU,]SIi\ l{( ir  r & l)1,:vl. l l ,()PM l, lN l ' l ; l . o  I l

' t ( ) l A L t r ( ) R s Y S ' l l l M I N s P A ( i I . , . . . .  .  .  $ 1 2  6 l |

",, tnir iat runs for MX wil l  cost $10 mil l ion cach. For substantial quantit ies, the average cost should run

about $8 million per MX. 'l his includes the guidancc package for Placemcnt inLo orbit

, ,  lr  is U.S. industrial expericnce rhat rhe minimum cost of any space platforrn in small quantit ies is

about $10 mil l ion.

"- lhis includcs the sensor and C3 packages lbr the truck, the CV, and KV'





APPENDIX D:
HIGH PERFORMANCE SPACEPLANE CONCEPT

, \  t r r r l v  r l i l i t i r l r .  l r i L , r r r l .  l r i u h  p c r ' l i r l n l r r r r c
s l r , r r r ' 1 , 1 ; r r r r .  ( l l l ) S l ) )  ( r , r ) ( ( l ) r  i s  I r f c s f u ( f ( l  l i , r  r l ) (
r r r . , r l  t c l r r r ; r r u r r n p J i s h r r r n r  o l  , r  ( r ) n r t ) r c h (  n s i \ (  s r I
o l  s t ) , x ( . r r i s s i ( , r s  l t  r r 1 1  a l t i t r r r k s  l l . , , , r  $ i r h i n  r h f
l ) ; r l t l r ' s  r r 1 , 1 r . r  ; r  t r  r  r o s 1 r I r r . r ' r '  t o  l x v o n < l  r l r t ,  N L n r r
\ l i +  i , , r .  r r , a , ,  r , . . r , , \ , r , t , l . t i , ' .  "  r , . , , r | l .  ' i
s : r r l l  r r r r r l  s r r l v c i l I r r u c r  i r r s l ; r r r i o r r  r r r r r l  r l r . i l i r r
l i r ) n r  r I r ) I i s r I I ( | I ; I (  i r r r r l  r r r r r i  ; r r r t i s r r r c l l i r r ' :

t ) l ; ( 1 . u r ( . r 1 ,  s r r P P L . r r r c r r t i D q .  r r D < l  s t : r r r t l i n q  i u  l i r r .
r r r r r r r r r r r l r l  s i r t c l l i t t . s r  o r r - o r l ; i r  v  r v i < r ' ,  r . c 1 r ; r i r . .  r r r l l
r r l r l , r r r .  o l  s : r t c l l i r . s ;  ; r r r r l  r r r i s s i o r r s  r r r l r r i | i r r e  r r r r r l r i -

t ) i ( .  r r u r s l ) h ( , k  ( , , t r \  ; r r r r l  c x i r .  l  l r r .  I l l , S I ,  r r . r r r r s
l i , r ' r r r s  t l r c  l i p r r r r .  S l r r r l l c  ( ) f l ) i r (  r  i n l o  ; u r  r i i r r f , , l l
i i r r r r ( r  n  s t , , , ( r . , r r r r l  c x t c r r r l s  i t s  r r r i l i r ; r r . v  o 1 x . r . ; r
t i o r r s  t h l o L r u l r o r r t  r  i s l r r r r ; r r  s p r u r '  ( i l , r ( r '  r , l u n r f
l I t r r t n  t l r c  l , ] ; r I r l r  : r r x l  r l ] ( ,  N 4 , x , r r ) .  ( l , r r P : r r i l n r ,

r i t h  e r r r r r r r r l  r r r r r l  ; r i r  l ; r r r r r r l r .  t l r t ,  I I I , S l ,  r r r r r  r r l s o
o 1 r ' r l k .  r ! r r r 1 , L  t r ' l v  i r x i r , l x  r r r l t  l r t  r r l  { r . o r r  r l  r ) l x , r . r r
r i o n s  r r ) ( l  r l r (  S l r r r t t i c  s r s t c r r r .  l l r t ,  t l l , S l ,  < ; r n  l x
c r l r r r l  o r r  o l l r i t ,  l r l r i L r q l r t  l r r ' ( . h  i r r  r l r r  ( ) r . b i r c r . .  , r r

t ) i l ( , r ( ! l  l ( ,  i r  l r r r r r l i r r r  r r  L r r p l c l ; r r l c r l  s i t c s .  r r i l l n  L l s ,
r r i r r | r r l i  r  r r | r ' n , r ' s ,  o r o l h c f s h i l ) s  l  l r c  f l l ' S l ' t i i l l i  r . s
rrrr ts i<k r ' ; r l r lv l ionr tht  othcl  l r i r rrrrct l  : rnr l  rrn
r r r ; r r r r r c r l  s p : u t  v t h i r l s  t h a t  h r v c  l x , ( ' n  t ) r ' ( r p ( , s f ( l
or strrr l i l r l .  I t  r l i l l i  ls in lonl igulat iorr ,  cost,  pt  i r l
r r i r )cc. c irsc! anr l  s1r ' t r l  rn t levchl;r : r t  nt  anr l  i l
I rurulr  rLrrr l  n,rrr ' , r ' r ' r '  l l t  x i l r i l i tv.

THE PROBLEM
' l 'hr '  

1: troblern is thc nonmit i taly chafactcnsr i( .
anr l  sevclcly l imi lcd rni l i rar)  capabi l i ty ol  currcrt
and proposcd spacccral l  at  a t ime wircn thc mi l i -
tarv nccd is sul ; ;stant ial  and increasing rapicl ly.
Nlannr:cl spacccrali prugrans anrl concepls l)ave
bcr:n and alc ronl inuing to be.haracref izccl  bv:

.  l r e t - r , 1 . ' , ,  i  r '  r n u q l r u u  , l , . r r  n . i s \ i n n  a n ,  x -
lensive qmuncl support  rnonit(r ' ine, (rack,

r r g ,  r r ) n l r o l .  r u u l  r r ) l r  r  r r  r r  r l r  i ( r r i o I  s
l l \ t f c r I l f  { r ) s l  o l  ; l ( < l L r i r i n g .  o l x f i r r i n r ,  i  x l
n , i r i , r l i r i n i n e  t l r c  g l o L r r r r l  s r r p l r o r r  : r n r l  l ; r L r r r t . h
l r r c i l i t i l s  a n < l  l x  l v r r r r r c l
V r r l n r , r ' ; r l ; i l i t v  ( , 1  r h (  l a u i r ( l r  l ; , f i l i r i c s , , r ( l  t h c
gkrlrr l  u|oLrrrr l  sul) l r) f t  to { l i fcr l  rr1| :r(  l {
: iot lc ly l i r rr i t r , t t  s l racc rn;rr l  r rv lr . ; r t , i t i rv
S r r b s r ; u r t i , r l l v  ( i n r s r f r i r c ( l  r r r i s s i o n  l r l o t i I  s .
L ; r r r n l h  x  l u r l r r L  i r r l l c x i l r i l i r v
W r , r r t l r l l  r [ , p c r r r l l I r t  v  o l  l ; r r r r r r  h  ; r r r r l

.  L i l r l (  ( , l  r r o  s P a r .  r . r ' s c r r r , r , , 1 , ; r l r i t i r y .
' I  

l r t , s c  r  l r r r l r u  r c l i s r i c s  ; r n r l  I i r r r i r ; r r i r r u s  r r r r r r r ; r s r
s l r a r ' p l v  w i t h  t h ( i  r l r l ( r r r ) r n v .  l l c x i l r j l i r v ,  r r r r n c r r v c r . -
r r l r i l i t v .  r ' c s l x r n s i v c r x  s s ,  s L r l v i r  r r l ; i l i r y ,  i r r x l  ( 1 ) s r  ( . t -
l i '  r , . , , , , a .  r ' . t , , i r ' 1 1  , , 1  r r . i l  ; r r 1  , , 1 ,  r . , , i , , r r s  . , .
t ( s s o r s  ( , 1  ( r t x f i o r t . t '  r r r r < l  c s r r r l r l i s l r c r l  i n  r r r i l i r ; r r . 1 ,

l i r l thcr ' ,  rrrarrnt:r l  sp:ut vchick plorr.rrrrrs rrr<l
ronccprs havl l i rstclcr l  thc corrrrrrorr ly hcl<l  1x,r .r ' r .1r
t iorr  that thc r ,conorni fs,  lcrhnol( ,g),  rLrrr l  s:r t i , ry ,r t '
r r ln in sl) i rcc x, i l l  l i r l tc r l r t :  (1)nt i r)urr t i ( rr  ol  rh( isc
n( ' l r r i l i rarv chrra.rcr ist i (s inro rhc lururc.

' l l r c  
N : r t ; o n a l  ( i o n ] l l l a r x l  A u l h , ) f i r y  i r  r t  r h c

I)cpru trnt  nt  ol  l  )c l t  nst:  r t ly hcrvi ly ou unnranlcr l
sxtr l l i los as vi tal  c l tmt:nrs in t :onrrrrarrr l ,  conrrol ,
, rr tnr r  ru nir .a1i(Ds. intdt igerrt ' ,  sLrr.r , t  i l ta,rcc, r . r :
. ( ;nnaissan.c, ancl  w:u.ning. Unmannri . l  salcl l i rcs
hrvc addit ional probLrrrs rcl : r t ivc ro r lanncrl
r , l  i ,  1 , . .  , r r ,  l r  ; r .  i n h r r '  n l  r r l r l  r r l , r l i r y  r o  . r n r i -
sarcl l i lcs,  s inglc mission ur i l i ty,  and thc inabi l i tv
r , ,  a , i ; r 1 ,  r r  r , ,  r J , r r r k .  T h ,  r r  r i , r ' ,  , h (  ' , \ c  n r  u u -
manncd satcl l ; lcs compouncls the problem bv
l i r r r i r r r r c  r n ,  r e l i . t L r l i r r  , , i  l l  i r . r r l 1 , o r '  r o  n  i t r ' : r 1 1
spacc vchicles and addine rhc problcm ol mannccl
vehiclcs protect ing, supplemcnting, or sranding in
lbr sarel l i tcs.  Balancc ancl mutual suirport  musr bc
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achiLrvtcl benvLtrr th(r rnanncd ancl thc Lrnrlanncd

r  ' , i '  , '  ' '  ,  ' r '  r n s  f h '  r r r : r r n ' ' l ' '  h i '  l '  r l u ' t

i ;  ; . ' ;  ,  ' i ,  ' , ,  , , , ' '  ' , .  "h" '  r  '  : '  r "  r  '  n

. i , i ' , i* '  '"r",.. i ..: 'Ltcll ircs arc ancl tarr lr irt

pcarct i r l l lc,  c()nl l i r t ,  an( l  $ ' iu

THE NEED
ln spacc. rhc nctr l  is to plovit lc t lnr mil i taN

rlran nith a hiqhly cosl f l l i r( l ivc vcl 'rclc systrn)

*i i i 'L , i ," " '<,,, i",r " ' i t i r 'uv rhallcr( r ist i fs :Ln(l caP'

,,r ' ; l i , i .-  , l l t , ,  wil l  v.(\r l .c rhc Hiqh Irrunticf ro: ( l  )

'" . , ' , ,1'  ' i ' r .  U' ' , . ,  t 'Lrr(rs fcsoufccs l iorir r lrrrals ir\

l , '" i ' , i ,",  ",^" '  tr l . .nt lrrcr n*rkrl  acr.spacc.l-

' , , ' . r ' ,  '  , i  ' l '  I '  r r s i r ' '  " 1 '  r "  r " r r s  r "  r r ' r  ' r r l l  I i r r '

, , , ,  , f "  " "  " 1  ' l ' i t "  l t \  r l r  U r r r r ' ' l  S r ' ' l '  '  : r r n l  r t -

, U ' , ' . . ,  ' , ,  " , ' , " "  ' f "  l r r r i  : ' : r '  ' r r r ' l  r r r  l ' r ' 1  '  (  l l

. , ' '  , ' '  , ' " ' "  l t r r i l i r l r ' l ' i ' f  i r r  r l r  s r r l ' 1 ' ' r r " l

" ' " . t  . ' . . i - : r r " f  r l x  cx l ) l o i r rL r i (n r  o l  q ra t r "  an t l ( : t )

"1, 'ulr.  ̂ "  " ' :Lr,t  " ' f" ' t . ls ol U S nirr ionrrl  ln)[( v as

THE SOLUTION
s r ( r , 1 , , \  r r ' , l i r r '  l r ' r r ' ' 1 " ' w r r  r l r : ' r  l i r r r i r ' r r i " r r r ' - \ -

cDrr: l i l i ( { l  i r r  tht  problrrr  s( iLlcrncnl rr(  rx)r  rn-

hcrcn( i rr  tho ncw rylx o{ Pi lot( l  rni l i tary sPacc

." i ; ,1.  t ."* ' t f  r l rc I i i t rh lx l l i l rnanl spat:c1>l lanc

' I  hc Hl 'Sl '  woukl pt :r ' lb lm rnissi(Ds through(nrt

, r . l r r r r ' r r  ' 1 " "  ' r r ' l  r r r  r l "  ' r 1 ' 1 "  I  r r r r r ' ^ p l r  t r ' ' r ' t t t -

1 , ' ' r '  " . i ' l r '  r r l l r l  ' r '  u r ' h  r r r r h  r r r r l i r ' r r r  '  h : ' r ' r ' '

l f l ist i (  s rur( l  (aprt l )r l l l ' (  s

DESCRIPTION OF HPSP

An ini( ia l  HPSP conl iglrr?rt ion is picturccl  in

fr iqnLe :S. 
' l  o ob(ain high endoatmospheric per-

fbi'non.,,, th.: vchicle is dcsigned in thr weli'

, , .J". ' , , , ja conical  shaPc of thc bal l isr ic missi lc

r , " n r r r  r , h r , l e  l r  i * i 7 ' d  r r " a r f v  " n '  p i l " r '  r n t l

" .  - ' , j ' .  * '  * ' ,  i '  rpprorrmarelv b nuo PounJs

I - - h '  " r r n m ,  l y s ' r p '  l l i n g c o n i ' a l  r e e n r r \  v i l r r -

cle is approximately 23 lcet long an(l has a basc

diametei of 52 inchcs A storable Propellant Pro-

o"i"i"" .tu"- is standard in the basic vehiclc to

r ' r u ' r ' 1 ,  p r , ' p r r l ' i " r '  I ' r ' r r r i * " ' r r '  ' n  f  s  r "  r r r " l t t t t t r

J l  I t l J ,  , ' ' 1 , : r '  I  r r ' r n  r l  r " r r k  ' - "  r r r  l "  r r l J  r ' r ' ' l

i i , .  1, t . . .o".d vr: locirv Thc inlcmal pfoPulst tnr

t y . ' , ' r r ' r s ' r l l : ' l o u . l r s r ' ' r | r ' r ' ' r r r ' . � � � � � � � � � � � � � � �
. i r lct l  convcnt ional ai t t  ral i  b,v wing or l ; lL: l lv tanks'

l l r  , r r ; i r ' ,  , " r r r 1 ' r r * '  |  '  i  I  '  |  |  |  |  |  |  '  I  '  I  I  I  i  i  I  I  r i r r r -  " l

" r l . f f  ' f , ' r . ' ,  "  r r " r r r r ' l  r l '  r l l  I  I r l " l  r l "  r '  l ' i ' l '

: i i ' i- *^.,".., i", ' , i l  cngirrc is .rl lctl a pl.g

' i , ' . , ,  '  1 l ' t  r .1  ' r r , l  i t  '  ' 1 "1 ' l '  " l  " l '  r ' r r r r r ' r -  '  I l l

'  r ,  r ' r l r  , ' r  ' r l l  r r r i r r r ' l '  t  l r r ' r r r  v  '  l '  \ '  l r "  r l "  \ ' t '  r r " r ) '

o l  sp:Ltc l Ix l iv i t l t r :  (hrtrs lcf  ((nrrr{) l  l ) rr)vr( l ts

rhnrst nragnitudc 'ont 'ol  an( l  lhrusl  v '11(t  ' ( )rr

r lo l  l i r l  st l  l i r rg
' l h {  o n t i r o  " p * " t ' l ' "  i s  c o v c r r r l  w i r h  a l ; l a t i v |

,,,"i",1,,t ,,,*"i ' ' i  i ighrwciglrr t i l  s lhis irrsLrla

t iorr  t rrrrv ir l ts rnaxirnLrrrr  r-urr t ly l l rcrrr tal  ln l) lcc

i i , , , '  ] , , , , r  r * " " i r *  ( l i s ( r i l ) L 1 1 i o n  r r l  r h c  l r t a r  h a r l  l r v

|ol l ins rht:  vr:hi( lc l r  is cxlxr ' (r( l  lh lr  I l rc i t r f l r iurr(

' " i l l  l , ; ,  r r ,*1,,  ol  a Ixtrr tnc(tr l '  ' r ) t I r lx)sirc rrr i r (rrr i r r

l? '  i ls l ( , r l '  wcighl,  corrrpl tabi l i t l '  wr l l r  r ' )sLr larr()rr

l i lcs,   n( l  l ( )w rosr '

l )Lr l i r rg q;; l l :  { l iqhr :rnt l  launclr  rhc l ) i lo l  (  rur s i(

, , , , , i ,11' , .  i ) , ,  r ;nn ." ' l "alrD{)sl) lx r i (  rnancrrvcrs rh( '

i ' i i , , r r . "  l r ' . r  i r r ' ' 1 " r r i " t t '  r ' ' l i r r r l  l r s i t i " r r  ' r r r l

, ,  l r , , r , t '  r , 1 , 1  " '  '  r l r  r ' r r r " 1 ' v  r i '  r ' \ r . r 1  r r !  ' 1 ' r r r '  i l

shapr '  anr l  pxrvi tk prorut iorr  I rorrr  lcrrr l lv

hcat ing.
I{ txrwcry is bv lh(r  m(xl(rn contrr l la l ; l r  pala'

chu(c whic;  Pcrrni ls Pi lotrd or arr  t ()mar i (ral l ) '  ror)

i . , , f i . ,  ntun, ' , , ,  : r  lancl in{I  at  a smal l '  unprlalcd

"ir , , ,  n, '  , , i ' l i . t , i .  an aixlal i  canicr '  a hcl icoptcl

l l ig lr t  t lcck on a ship's lantatt '  ctc '

I 'or uc.y high r , , ,1o,: i tv changc missions, such as

., ''r,r.,r"'i" *ith ^ ""1tr"ut'" ol satcllitL:s or thc

1 J r , ,  m ,  n r  ' , r  1 ' a 1 l "  r ' l '  i r r  c . u : r r r i " r r i f \  " r l ' r r '  r r r

l l . ' ' ,  r , ,  ' l  p" ' r ,ur ' i " ' . .  mnrlul i  or \ r ' ' � !F "n h'  ' t -

, , , , h , , 1  t l , , , . . , , ,  r , , , 1 , t , r . r .  r r t  H l ' s l ' s ' 1 ,  ' r ' l r  ' '

, " r i i * t " ' . .  \  1 ' r ' o 1 ' u l ' i o n  r n " t l u l '  i ' : ' r r ' r h ' ' l  r "

'f'. tii *a of the spaceplanc 
'Ihc module con-

i';"" ^n fff--to engine and cryclgenic (liquicl

iuar,re.,l u"A liquicl oxvgen) prcPeilanl tanks

I f t .  n"L lO i"  t f t . . "gine used most in spacc and ts

well suited to the HPSP fhc circumlcrenrial

lu. upp;ng oftl. uft end of the spaceplanc by thc
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propellant tanks rcsults in a lower overall length
than would be obtaincd with a convcnrional cyl in-
clrical propulsion stagc with the spaccplane as its
payloao.

An alternativc cryogenic stage would be a vcr-
sion ol the Centaur upper stagc. If  length is not
clilical, the Centaur typc ol upper stage can bc
usccl. The Centaur also uses the RL-10 engine.

OMNIMISSION CAPABILITY
Thc HPSP would providc a high degrco of

univclsality bccatrsc it has:
. (lonliguration and perlbrmancc that exploirs

l luth thc spccc un,larm"sphcri.  r.nvir,,nmcnr
o Man's uniquc on-site capabil ir ics.
. Man-machinc unil ication in thc vchiclc.
. An uDmanncd opcration modc.
Mi!si()n catcgorics arc exemplified by recon-

naissanr:c anri survcillancc; inspection and vcri-
l lcal ion; antisatcl l i tc and anti-anrisarcl i irc;
placcmcnt, supplcmcnting, and standing in lbr
unmanned satcl l i tes; on-orbit service, rcpair and
upda{c ol satellites; and missions requiring multi-
plc atmosphcric entry and cxit. The HPSP trans-
lbrms thc Space Shuttle Orbitcr into an aircraft
camier in spacc and extends its military opera-
tions throu{hout cislunar spacc. Compatible wirh
g-ouncl and air launch, thc HPSP can also
opcrate completcly independent of ground opcra-
l ions and the Shutt le system.

CONFIGURATION REASONING
Let us consider the logic that dictates the spec;

lic configuralion of the HPSP. De ved from the
lundamental principles of rocketry, orbital
m., hanics. acrorhcrmodyndmics. i ind hypersoni(
light, it is unlikeiy that the general configurarion
should change appreciably in the foreseeable

WHY CONFIGURED FOR ENTRY?
Entry capability is requircd lbr auronomous

operatlon, proper energy management, and

salely. Autonomous entry ancl recovery enables
the HPSP to operatc inclependcntly of rccovery
by thc Shuttle Orlriter. Propcr enerqy rrarra!.c
ment is vital to rnission perlbrmance. Satety is
vital to mission success, ancl to rhc pikx.

In terms of energy managemcnt, the ability to
entcr and rraneuver in thc atmosphere empowers
thc vehicle with these important capabil i t ics:

o Mission range extcnsion by maximizing the
propulsive velocity availablc ro do mission
tasks whcn less vclocity is rcquired ro reach
the atmosphere than to return to thc Orbiter
or other rcndezvous point.

. Acrobraking at perigec in rhc armosphere
rathcr than rcquiring retropropulsion with
its rcsultant wcight pcnalty and loss ol subse-
qucnr mancuver veloclty.

o Usc of aerodynamic lili to change the direc-
tion of llight (orbitd plane change) and thcn
to return to space flight. This encrgy-
ellicient maneuvcr is calJcd the synergistic
pianc change and is elilcicnt lbr a vehiclc
with the lili-to-drag ratio and low drag ofthc
conical conliguration of rhe HPSP

o Usc ol aerodynamics to maneuvcr to a lanrl-
rnq pi ' inr on Earrh an.l ro minimiz,. prc
entry proPulslve mancuvcrs.

In saGty terms, rhc entry capability cnables a
rccovery return either to Earth or the spacc sra-
tion such as the Orbitcr, depending on the time
available to reach sanctuary, thc specific lailurc
problem or damage that lbrccd the prematurc
recovery or abort, medical needs, or docking risks
to thc Orbiter. With sidecars it can carry a
number of passengers to and from the Orbiter,
anothcr manned vehicle, or a satcllite.

Without the entry and landing capability, a
manned orbital transler vehicle or other manned
vehicle is not eflicient, safc, or truly military.

WHY THE CONICAL SHAPE?
The cone is the most understood and tested

shape for reentry. It is the shape ol the ballistic
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missiie reently body lbr thc samc reasons as thc

HPSI', particularly the nced lbr low drag and

high l i l t - tcdlag fat i {)  Thesc resulr  rn the

minirnum loss ol  vcloci ty clur ing encLoatnxrsphr:nc

n)i tneuvcrs. 
' lherclolc,  thc least amount ol  pro_

p , l l , n r  r s ' , , r r . u n r . d  i r r  r . r u r r r i r r q  I u . P r ( '  a n ' l  r h '

i " , ' x r r r , r r r "  t " " ' 1 , r i l r  , , r  . t r ' , , '  i n  t l ' i ' h  r h '  r ' l r l l '

c tn f lv is <tbrainccl .  l 'hc cone prcscnts thc smal lcst

sur lacc arca consistcr l t  with high acroctynanic

pcl l i r lmarrr :c.  ar)d sur lacc arta mcans wcight in

thc lhcfDral ly pr(r(c( t td l1rDlry bot ly

Minirnizing vLtr ic lc wcighr is cr i t ical  to propul '

s ivc nrantuvcrabi l i ty in sPacc, (o nraxinr izt :  vt :hi-

c lc paykrat i  capabi l i ty,  ancl  lo pcr l inm:rnc(r and

sizc ol  aoy launch vchir : l : ,  r"4rcthcr i t  is thc ()r-

bi t t r ' ,  an cxpcnt lablc r{r(kct,  ol  a launch air t : ral i '

l l r ,  , ' , r r i , : ' l  * l r r 1 ,  i .  r , , r r ' . r  l " f  r l (  r . n ( f r '

h ighly rnancuvcrablcsPacrplanc O ) i r(r !chi( lcs

tksigncr l  ro ul(xl  a sul)stan(ial  intclnal  payloa<l

l , lLrrnc spuit i<at ion may lcqui lc thc wini .act l ,

norraxisymrnct l i r  shapt:s cxcmpl i l ict l  l ) ! '  th( ()r-

l ; i tcr  l rul  r l ' i l l  l r  pt :nal iztr l  in l t r lot  nranct '

l lo(aus( rh(| I t  is no drag in lhc vacuurn ol  sPacc,

paylrar ls can l)c caff icd cx(crnal ly anr l  thc sizt :

and weiqlr t  rn rhc l l l ' �Sl ' is thcrcl i ) ro mininr izcd.

lcsulr ing in oPtinlal  payl(Jad mancuvcrabi l i ty

I<c(urning 1o thc anahgy ol  thc bal l ist ic nr issi lc '

wc olrscfvc rhar cach missi le pushes i ts payload

which is cirhcr thc Dcxt sl . rge or lhc n) issi lc

payloacl, cxtclnally nrounled lbf lhc btsr overall

pel . lorrnanc(] .
We rnay con(r ludt lhat thc cr)nical  recntry body

is rrsccl  l>est l  

 

vchir : les with spcci l icat ions lor

nraximum payload nrancuvcrabi l i tv,  mancuvct '

abi l i t ,v with smal l  intcrnal payloads. syncrgtst tc

plane changes, l ightesl  wcigh(,  con)paribi l i ty $ ' i th

iaunch by thc Orbitcr or the MX ICBM boostcr ' ,

neal term avai labi l i ty,  and lowest cost.  Other

shapes may be bcst il intcrnal Payloaci volume rs

the dr iv ing rcquirement.
The lat tcr typc ol  vehicle is cxempl i l ied by the

Orbiter.  Vchicles of this type may be charactcr

izcd as logistic vehiclcs. That is. they arc prin-

cipally iaunch vehicles or payload recovery

vchicles lbr opefat ion in thc loNef or lr i ts 
' fheir

usc in higher orbi ts ol  l i r r  high vck;ci tv changc
is n()(  rost ul lcct ivc

AIRCRAFT LAUNCH
Analysis ol  aircral t  launch l i r r  thc HI 'SI 'has

shown that lhc conrbinal ion ol  lhc l tcxing

747-200l l ic ightt I  ai i lcral i  ancl  a mckcl laun.h

vchit lc or l>rxrslcr worr ld Placc gr( 'akrr than 2{),01)1)

p o u n t l s  i n t r ;  k r w  o l b i r .  t  h c l c { i r l c ,  t h c  I I I ' S l ' w ; r l r

a largc paykracl  anr l  arrrount ol  prolxl lant i r r

I IPSI '  cxtr :r 'nal  t .Lnks { : t lukl  lxr  (nl) i lc( l  Alr fr-

nat ivr ly,  two ol  thrcc Hl 'SI 's crrukl  l r t  or l ; i tcr l  l>y

rrnc launch vchiclL: .  Ai lc lal i  laLrnch woult l  lx a

l)cxibk:.  rrr i l i ta ly r lcans l i r r  t lc l ivt  l ing lalgc

Pavlrads to o| l>i t  whclc t l r .v coLrkl  lx l r iursl(  rrc( l

t o  o l b i t s  l ; y  ( h c  H I ' S l ' .
' l h c  l a L r n c h  v t $ i c k  i s  o l  c o r r t n t i t t n a l  t k s i g n

' l  
hc l  i ran Ll{{}7 ty lx tnuinc rv<nrkl  1xr*t l tach

o l  r w o  s t r a l t ( t r  l x x ) s t c r s  a l l a c h c ( l  l { , . r  l w o  s l a g c

,  , r 1  1 1 '  k (  |  1 ' , u ,  r , . l l ' '  I  l i (  u ,  I  l t - r r l  '  r , l i r ,  " r '

lhc l i r lst  stagc arxl  thlu:  I ' r 'at t  & Whitncv I(1.10

r:nqincs on rhc scc()n( l  ( l i r ral)  (( t r1 stagc. Lir lu i t l

r rxygcn tnr l  corrrrrr t : r- t ia l  l iqui<l  ploparrc." ,r t l r l  I r '
(hc lnl)pr: l lants { i , r  thc l i tan t :ngir l (s l )asc ol

handl ing, high pt:r1b|rrrance, an( l  1o$'c()sr , f .  r) l r

raincr l  wirh rhis laLrnch vchir ' lc.
!Vi th thc avai labi l i ty ol  rhe MX lr txrstcI  anr l

()r l ; i tc l .  as launch vchiclcs l i r |  thc H l 'Sl '  ant l  t l t t '

avai labi l i ry ol  lockct engines i i r r  ai lc lal i  laurxlr ,

lhc ncxt s lq) is to ol>tain thc cis lurr .u
^bi l i ty,  ptryload n:ant:uverabi l i ty,  ant l  orrrrr t t t r ts-

sion capabi l i ty ol  lhc smal l  HI 'Sl '  uniquel l .  I  hc

vchiclc can gain and protcct thc high tround" i rr

r h ,  F l i q h  I r o n r r . r  r r  . - r  , ' , n ' p ; , r ' " i v ,  l r  n ' i t " r  , ' ^ '

o l  acquisi t ion.

PRIORITY
' l  

he aerospace lorces ol  the Unitcd Statcs rr tust

be able to go imrnediately 1o $'hcrc i ts satel l i tcs

a r ' .  a n , l  u h . r ,  r h e  r h r r , r r  r s  A s  r , s " u r , . .  p , r n , i t .

the logist ic-type vchicle might then be developcd

to operate under the Protection ol the high pcrlbr-

mance sPaceplane.





135

APPENDIX E: ADVANCED TECHNOLOGY SPACEBORNE
DEFENSE SYSTEMS

' l  
l r i  l  l i r l r  l r r | r r t i t  l  r , , n ( 1  1 ) r  ( , 1  I ; r \ 1  r \ 1  ( l (  l r  s (

v i s r r l l i z L  s  t v r , ,  l r r v l l s  i n  s l , l r r ' .  l  l r c  l i r s t  r l L  p L , v c r l

l ; r l  r ' ; r t t r r r  h s  l r r r l l i s t i r  l r i s s i i  s  i r r  t l r l  c r r r l r  s t ; r t c s  o l
r r i i ( 1 r ( ) r ! , , r r ( |  l r r u r n L s  s o r r r t  r ; r p ; r l r i l i t v  l i , r ' r l L n i l l
: , (  (  (  s s  r , )  s t ) r (  (  ( , 1  , , r h (  |  L ( ) s r i l f , , l r j ( !  r s . ' l  l t c  s t r , , t t t l
L L v l r ,  L r t i l i z i r r r  r r r o l r  r ( i v i u r ( ( ( l  r c (  l r r o l , , q \ ,  s o L r i r l
l x  r : r P r r l r l <  o l  c r r q i r { r i r q  t l r l  r r r o r c  r l i l l l r r l t  t r r r e c t s
' t  i r , , l i  i , l r r r l , ' r r t r  . , l r . l ,  i  i ' l ,  i ' . t " .

r r r r l  c s t r r l r l i s h i r r c  \ t r { , n 1 1  (  i  r  t  )  i  r  l  )  i  l  i  r  i  (  s  r r q ; r i r r s t  ; r l 1

l r , r s t i l  , r l , j r r  t s  i r r  l c , r r  l ' 1 , , r  t l r  o r ' l r i t s .
' I  

l r r . s  r  o r r r  r ' ; ; t s  r l  s 1 r : r r r t r r r r r  i l (  l i  r s (  s  r ,  n , l  r , )
r . r o k r  i r r r r r c r s  o l  l l : r r t h  s r r t r ' l l i t | s  i U r r ( t l  \ ! r l l r
r l i l r r r r r l  c r r c r q r  ( l ! , , , , , )  \ ! ( , , t n , , , s ,  s l r r n t i r r r  ; r t
,  r r ,  r r r v  r r r i s s i I  s  r r r r r l  r r t  l r r <  l r  o t l r r ' .  S r r r  l r  i r r r r r c c s
r r r r r r  l r r o r r r l  l r ' ; r l i t v  i r r  t l r '  l r r t r r r r ' .  l r u t  r v l r i L
s i q r r i l i , r r r  l x ; r r r r  * r ' , r 1 r , r r  r ; r l , , t l r i l i t i e s  I r ; r t r '  l r < r ' t t
r I r ' r r r o n s t r ; r t l r I  i r r  t l r ,  l i r l n r r r t , , r r ,  t l r c i r  r L  I L , r ' r r r c r r t
i n  e l , , 1 r ; r l  t l ,  l i  r r s i r l  s v s t c r r r s  i s  t r r ,  1 ; r r  i r r  t l , r ' l i r t r r l i
t ( ) r r ( r ' r  l l (  r r r g c r ) ( i r s o l  t l r r  I l i q l r  I ' r r r r r t i l r  s t r r r l v
N N t r t l r i {  s s ,  l l r (  l l I i r I l r l (  l | o r r r i s t ' s  o 1  l r t ' ; r r r r  s v s -
t t  r r r s ,  c s l x r  i r r l l r  i n  r l r (  l i q h l ( , 1  i n r c n s i \ c S r r i c t r ' 1 :
l ( ) r s  r r )  (  r o r r (  s r t  h  r r c l l r ' r r s ,  r i r  r r r r r r r l  r l r r r t  ; r  w  l l

l r l ; r r r r r t r l , r r r l  l i r r r r I r l  t J . S  I l t i l )  1 ; r ' o q l r u r r ,  r r t  ] ( r r s r
o l  , o p i n g  1 r r ' , , 7 , r t i o r r s ,  1 r '  i o r r l L r r t c r l .  l i r h n c

logi l r l  l , rc,rht l r lorrrhs in l r t rrrrr  vrcrrporrr ' ,v rrr ig lr t
n r ' l l  t i P  t l r I  s t f r ( ( ' { i r  l ) r r l : r n ( r  r L t  a n l  t i r : r <  i r  t h c
l r r r r r r r . .  S t i l l ,  u ' h t , n  I L ( r l  w i r l r  n c a I  r c l r r  d c l i ' r r s i ( '
r rrrr ls,  i t  is pIu( l(  nr r lo l  lo roLrnl  (nr t Ichnoiogir  al
l r lcakthlou{hs.

I t  is i l rportrrnt  lo n(nc l1) i r t  al l  lcquin rrrcnts Irr '
t l r r  Hi{h l  ront icr lavclcd dt lensc contcpt carr l - 'e

Dr( i l  \ \ ' i lhoLrl  the pl ior dcvclopnrcrr l  ol  l : ratD wr:a
p(Ds of aD,v othcf tcchnological  b|rakthrou{h.

BEAM WEAPONS
l)i|cx terl encrgy tcchnolots),- involvcs thr:

ge crat ion ol  energ)- :Lnd i ts prccisc and ncaf ly in

stantanccrus deiivery lo objects of intcrcst at the

l ) r r  r u r q ( ' s  r r l r r i r r r l  l i r r  s p r u l  o l x l r r t i o n s  I ) i
l c r  t c r l  c r r L , r r : r  t r r  l r r r r ] r , r . ,  r r l s o  P r o r i r l L . s  o l l 1 r r l
t r r r r i t i t s  l , , r '  l h (  ( i r ) i r ( r l  S l i r l ( s  l r )  I ) r l s | | r '  \ ; t I L I i I | ) | (
i r r h r s t i , r l  ; r r r r l  r r r r r r r r l l i i r r l  o 1 ; r . r ' , r t i o r r s  i r r  s 1 , , r r r .

l ) t t r  r  t r  r l  | r r | r ! r '  t r r  h r r o l , c r  c  (  o r r r l r r r s * . s  l
l ; r r r r i [  , , 1  { i r r i r i ( , r i l v  s i , r i L u  ( { ) r ( r t ) r s  r l , , , r  ( o l l , 1

t i v L h  r r r r r t ; r i r r  l r o t I r r t i r l  I r r  r r ) i r j o r  1 ) r ( , i r k l J  r l r r r l r s
r r r  r r r i l i t r r l v  r ; r l r r r l r i l i t r  I  l r  s r s r r . r r r s  s (  r ( . r . , r (  , , r ( l

1 r ' o j r r t  i r r t c r r s c  c L r t r o r r r r r e r r c t i , ,  n , r ' q r  ( r ' ; r l i o  l i .
, 1 ' ,  .  r  . . l , r i ,  , l  \  .  ' r . . , '  . ' , l . . r r . . r r r r ,  . ' r . . r l i .  I ,  r
r r l ( s  ( ( l ( ! 1 r , r ) s ,  t , r , l ( , r s .  i r , r s )  t o  l r r . r l i r | r r r  r r
v r r r i r t v , , 1  r r r i s s i o r r s  i r r r l r r r l i r r r  t ; r r q l r  l f i r ( l ( 1 l g  r n ( L
(  |  (  s  |  |  r  |  (  I  i  ,  r  r  r  .  r ' l r r t r o r r i r  w , r l , r r r ' .  , r r r  L  s r r r r  r  i l l . r r r r r .
' r  l i (  s (  i , i (  1 , , ( t ( . 1

.  I l i ( I ,  ( , , ( . , s \  l i r * , s  ( l l l , , l . )
r  l ' , r r t t r  I  l n r r r r s  ( l ' l j )
.  l  l i g l r  t r r l r  n i i , , t r ! ; r \ ( s  ( l l l ' N I )
r  l l l r r  t r ! r r r ; r r r ) (  t i r  1 , r r l v  ( l l N I l ' 1
( i , r r r r r r o r r  r l r r r r r r t L r i s t i ( s  r , l  l l r ( s (  t l r r r t  t r r l r r r , , -

I r q i c s  r r r r  t l r ,  l r i q h  1 r r , l r i r q ; r t i o r r  \ (  1 r !  i r \  , ) i  l l r (
c r r c r u r  : r r r r l  t l r (  i r l ) i l i t v  1 , ,  I r  r r s  t h r L t  e r r r  r o  r r r t o  i r

r ( n r  " l n ' u r  ! ! ( r l ) ( ) r s  )  ( ) t l r c l  r l r u r r t c r r s t r r s

o  l l l l l r r i r t r r t s s  c r r n  h  r r h i o r r l  r r r  ( r r r ( r r ( l \

I r r r q  l r r n g c s .
.  l r u g r r  r v r s i \ r '  , r l e  r l i l l i t u l t .
.  l l r f  \ rapol r i r  

 

fngaer sN|r 'al  tal .gr: ts
w i t l r i n  r r  s l r o r t  t i r r r c  s p a r r

.  '1 1,.  w( ap(,r ,  rrsLral ly possrsscs r :rul t is lurt
r ' ; rpabi l i tv.

Dinrt tr l  r :nr:rgy \ ! ( , rrpons opcfarc on cl i l lcrcnt
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. ) . , ,  . i . .  1 . . . . ( r . .  p : r ' r l , ' r . r m s .  : n , l  r l i , r ^ r . . , r , .
al l  projcrt  cnelgv at (or neal rhc spccd ol  l ight.
i .e. .  11J6,(X)0 mi les pcr.  sccond, but tne ocam
ranses and the mocles ol  interact ion with both thc
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taryets and the inteNening environment diller

greatly.
Performance depends on a complex relation-

ship between a number of system, targ€t, and

engagement parameters. For example, lasers
might kill a given target by depositing large
amounts ()1 encrgy uPon its surlace; mlcrowaves
might induce ellects Penetrating some drstance

into thc target; and particle beams might pene-

trate deeper still. The concomitant kill mecha-

nisms might be quite dillercnt in the three cases,
and thc total cnergy required lbr the kill might
vary considerably depending upon the mecha-
nism. On the other hand, the proPagation losses
lrom thc weapon location to the target might also
vary grcatly with the choicc ol the weapon devicc,
possibly making th€ easiest kill mechanrsm the

hardest to achievc liom a given distance

For lasers and microwaves, the choices 01

wavelength and transmitter diameter determine
most ol the propagation characteristics ln addi-
tion to the propagation characteristics, the
question ofatmospheric ellects must also be consi

dered. Generally, a laser beam is more strongly
a ected by inclement weather and dust ( i  e.,

aercsols) than microwaves are. Atmosphe c tur'

bulence (like the shimmering ofthe air seen over a
hot surlace) also peflurbs las.r beams. requlr lng
clever ''adaptive optics" systems to correct the
disturbances. Moreover, there will be some com-
bination of wavelength, beam diameter, and
power level where the atmosphere will break

down (like a spark), with great loss ofpower from

either the laser or microwave beam. The ability to
achieve energy levels sullicient to kill a target
varies greatly among the various choices ln addi-

tion to the factors already discussed, the nature of

the hardware and its overall elhciency must be

considered.
Particle beam weaPons using electrons within

the atmosphere or neutralized ions in space arc at-
tractive. They have two potential advantages over
electiromagnetic beams, i.e., lasers and micro-

waves; namely (1) they are probably immune to

weather and dust clouds when used within the aF
mosphere, and (2) they penetrate deep into the
target making countermeasures dillicult. On the
other hand, the requir€d hardware may be very
cumbersome and the range may be so short (in
the atmosphere) that their use in strategic delenses
is not leasible.

From the lbregoing, it should bc clear that the
key to militarily useful beam weaponry is the abil-
ity to deposit lethal radiant flux dcnsity on the
target at the maximum possible range. The levels
of lcthality may vary by many orders ol magni-
tude according to the nature ol thc kill mecha-
nism. It is also important to note that all directed
energy w€apons have a long range "soli" kill
potential in addition to a shorter range "hard"

kill potential. That is, they can burn out or tem-
porarily disable target clcclronics and/or clectro'
optical systems al ranges bcyond the "hard" kill
range.' Ihe range and cl lectiven€ss ol such ki l ls
vary widely depending on the larget and specilic
weapon and engagement scenario.

l)irected energy technology has great Potential
Ibr both military and civilian applications. Used
in spa(e. beam weapons may ofter opPorlunil ies
tbr worldwide projection ol military lbrce with
essentially instantaneous destructive capability
against satellites, aircralf, cruise missiles, inter-
continental ballistic missile and submaine
launched ballistic missile boosters, reentry vehicle
buses, and surlace targets. Land based systems,
particularly high energy lasers with space based
mirror relay as well as high power mrcrowave
devices, could also provide early capabilities
against some ol these targets. The impact of the
development ol sur h systems would be immense,
delinitely alfecting the balance of world power. ln
addition, there are potentially important civilian
applications, such as power transfer and Propul-
sion, where directed energy technology, in the
longer rerm. rould have important economie
benefits.

The potential mission which dives system
requirements in beam weaponry the har.iesi is
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kq, conrponcnts (r t  a hvp(rthetrcal  laser
wcapon svsrrnr i r rr lude h,1h ihc iascr i rscl t .  rvhich
gcnerares r l )r  high polvcr l ight,  and the Luarrr  con
trol  subs,vstcr l .  which ainrs rhc lascr beam at lhe
tare.1 ancl lo.Lrscs i t  on a lulncrablc spol on the
larget.  Like () thef lveapons, the laser \ leapon sys
tcm nrust also have a l i re con{roi  subs).srcm r l ,hich
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acquircs all the targets that need to be engaged,

selects the one to engage, and tells the beam con-

trol subsystem where to look to find it. Finally, the

fire control subsystem decides when the target has

been destroyed and deq;gnates lhe next targel

Shortly after the invention which made the geD-

eration of high energy laser beams possible, it

became apparent that a laser damage weapon sys-

tem, if it could be developed, would have some

particularly attractive features. For example,

since light travels at a speed of 186'000 miles per

second, the lethal flux would arrive at the target

almost instantaneously, and there would be no re-

quirem€nt to "lead" the target. It takes six_mil-

lionths of a second for laser light to travel one

mile, and in that time a supersonic airplane tra-

velling at twice the speed ofsound will travel only

a littli more than one-eighth inch Because of its

pinpoint rather than area eflects, a laser weapon

could be used to selectively attack and destroy

single enemy targets in the midst of a host of

friendly vehicles.
A laser weapon can be exPected to handle a

large number of targets, even if the targets are

coming lrom all directions For each "shot" the

laser takes, relatively sma.ll amounts of fuels are

used to generate the beam Thus, there is the

potential for storing a large number of shots pe'

installation (or a large magazine per weapon)'

Finally. since the beam is steered by using mrr-

rors, the laser weapon has the potentia'l to move

rapidly from target to target over a wide field of

Although such a system has enormous poten-

tial, development efforts must also address those

characteristics of high energy laser weapons which

tend to mitigate the promise ol such weaPons For

example, a successful laser engagement occurs

only when the beam burns thrcugh the target sur-

face and destroys a vital component (e g , the

guidance system) or ignites a fuel or warhead

Thus, while the energy is delivered instantan-

eously, the laser beam must dwell on the target to

destroy it. Furthermore, "jitter" of the focused

spot ov€r the target smears the energy in the beam

over a larger effective sPot size, increasing the

time required to damage the target Thus the

beam control subsystem must hold the beam

steady on the target aimpoint To do this, the

target tracking and beam pointing functions of the

beam control subsystem must be exceptionally

Fire control fior laser weapons will have to be

especially capable. lt must be able to recognlze

and classify a host of potential targets, and deter_

mine which to engage first ln addition, to realize

the fi.epower potential of a laser weaPon, the fIrc

control must be quick to recognize that the target

being engaged has been damaged sufliciently that

it can no longer pedorm its mission, so that the

laser beam can then be moved to the next target

A final example of a characteristic which lends

to mitigate laser capabilities is the effect the at'

mosphere has on the lase. beam As a function of

the wavelength of the laser energy' the atmos_
phere absorbs some of the energy being propa'

gared. causes the beam to bloom or defocus.

and adds.jitter to the beam. Interactions between

the high power beam and the atmosphere effec-

tively increase the spot size on target, lowering the

peak intensity and increasing the necessary dwell

 me,

Since in the vacuum of sPace the laser beam

does not have to contend with the degradations

caused by the atmosphere, space has often been

referred to as the "natural" environment for laser

weapons, In this vacuum one can envision achiev-

ing the very long weapon ranges ol operation

needed to contend with the vast volume of near

Earth space. In addition, at long ranges, the

stressing requirement to point accurately is

a.rneliorated by the demand for only low angular

tmcking rates. Thus, it may be easier to hold the

beam on targets at the high velocities typical of

objects in near space (5-10 kilometers Per second)
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The high energy laser scientisr can cnvrsron a

weapon in a high density thrcar environmenr rhat
rncthodically movcs hom targcr to tal.eet ovcr- its
all azimuth covcr;rge, locuses thc beam on the tar-
gct, holds thc sele(xed aimpoint dcspite thc
target's spccd and mancuvcr, burns through thc
,:rrult .kin. antl t l ,  snov. a r rrr l  r ompun, nr or iq
n i r , .  r h e  t i r ,  l , , j  q a r h e a d .  l h l n , w i r h i n s r u , r i o n j
lronr i ts sophist icatcd l ire controlsystem, thc wea-
pon switches the h;rm to thc nexr tarqe( provid-
ing grcatcst lhrcat ancl so continues rnrou!.n a
nurnbcr ol succcsslul cnga!.Jcrnenrs l)el!rc thc l icl
is cxpcnriccl.

Although many dililren( lasers wcre discovercd
in the 1960s, nonc was suitable lbr high energy
applications; some additional discoveries and in-
ventions wcrc ncedcd. A principal discovcry was
that qascous molccular lasers wcrc possible. 1'his
cliscovcry lcd to cliicient lasers which gcnerated
their encrgy in thc inlrared portion ol the spec-
trum. 1'he next stcp was to inven( a way to gcncr-
ar, rh, r.nlrgy rcquired r,, , ,perltc rhr laser in an
cllicient and scalablc manner. Thc rcquired in-
vention was made in 1967. It  was trrc carurn
dioxide gas dynamic laser, or COr CDL lbr short.
't'hc COr GDL was thc lirst llowing gas phase
lascr that appeared to bc scalable to vcry high
cnergies, and as such paved the way lor senous
consideration ol a laser damage weapon systcm.
In recent ycars, other high powcr laser concepts
have been dcveloped on this samc balic principle,
i.e., ilowing gas, including the electric discharge
and chemical lascrs. Using these conccpts, high
energies havc been generated at ditlering
wavelengths.

Thc U.S. DOD HEL program involves devef
opment of many technologies and is truly multi-
disciplinary. In addition to the usual scientific and
engineering activities, special attention is devoted
to the understanding of how a laser beam pro-
pagates through the air and interacts with the
target. Moreover, in view of the possibility that
the potential enemies may eventually develop a

laser weapon system, signilicant resources should
bc devoted to an investigation ()1 rechniques by
which systems can be hardened to incrcase their
survivability in a laser weapon cnvironmcnt.

The requircd operating t ime ol the lascr rs rm
portant as it placcs demands upon the powcr
source. II  the laser is chemically luelecr, urcn an
adcquate amount ol tuel must be r:arried into
space. Altcrnatively, il the lascr is prinrarily elec-
trically powercd, rhen a porenrially laree, heavy
powcr generating, srorage, and condir ioning sys,
tem may be required, or possibly a small nuclear
powcr syslem. Soviet crnphasis on small nuclear
powcr syslems in spacc contrasts with an cssen-
t ial ly noncxistcnt U.S. proqr.am.

'l'hc highcst powcr cur-rendy dcmonstratcd
chcmical lascr systcm is sutlicicntly capable t<r
supporl carly devclopment ol a land basccl sysrcm
lbr a l imited ASA'I 'capabil i ty. Somcwhar highcr
brightncss systcms woulcl incrcasc rhc uti l i ry ol
grcund bascd ASA'I systcms ancl when conli-
gurcd lbr spacc based operarion would casily han,
dle the ASA-I' rcquircments and bcgin to handle
more demanding eneagements.

A space based chemical laser lbrce could pro-
vidc lor rapid gluLLrl projer r inn ol U.S. po\cr in
conll icts of l imited nature. l t  could provide simul-
taneous conlincntal U.S. and lleet air dercnsc ano
could be used to attack airliti lines ol supply and
airborne warning and conrrol aircrali. This ability
is considered unique sincc no other system has
potentially instantaneous global antiaircrati
coverage. Spacc based chcmical lasers ol excep-
tional brightness are rechnologically teasible in
thal no insurmountable technical issues have been
idenrif icd and muliple porcnrial solurions are
possible lor known crir iral is.ue.. Deurerium
lluoride chemical lasers have demonstrated thc
highest average power to date, although none ol
the chemical laser programs are specilically
designed to demonstrate space laser technology.
Currenr el lorts are aimed ar developing n"w
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chemical laser configurations designed to scale to
much higher power levels.

Another promising technological choice is the
free electron laser which allows tunable wave-
Iengths and promises high energy conversion efii-
ciencies. The current free electron laser exPeri'
ments are intended to verify the analytic models
and to demonstrate efficient operation using
linear accelerators. These experiments will be
continued to increase the efliciency to 30 percent.
Further plans include wavelength scaling into the
visible spectrum with higher energy linear accel_
erators. l inear acceierator s(abil i ty experiments.
and initiation of a moderate average power free
electron laser to be completed in the mid 1980s.

Another possible technology which could lead
to an effective beam weapon is X-ray laser. In
space, much of the energy of a nuclear exPlosion
is released in the form of X-rays, which are
extremely short wavelength radiation. A
300-megaton blast in space will d€liver satellite
damaging energy at a distance of several hundred
miles. Thus. without any special techniques. a
very large yield bursr in space might incapacitare
a space vehicle. The USSR exploded a 60-mega-
ton device in the 1960s and hai boasted that the
yield could be increased, but therc is no evidence
of such large weapons in the Soviet inventory to-
day.

The abundant X-rays from an extremely high
altitude burst, i.e. in space, attenuate with
distance. If a means can be lound, perhaps
through laser techniques, to focus even a small
fraction ofthe X-ray energy of a nuclear device in
space, then the directed beam would constrtute a
weapon against objects in space. A shielded object
may be able to surwive one X-ray "shot" but
would probably succumb to a second shot.

Such an X-ray laser system would, ofnecessity,
destroy itself to operate. It would have to destroy
itself even to defend itself against a single kill vehi-
cle. This creates an inherent self_contmdiction for
such weapon systems if deployed in space. Tech-

nologists reply that a single shot rnight be de-
signed to generate more than one X-ray beam, so
that at least tens of targets might be hit. But im-
posing simultaneous multiple hit requirements,
with the attendant difficulties of {ire control,
would appear to impose such additional engineer-
ing diffrculties that X-my laser systems should not
be counted on for essentially near term defensive
imperatives.

PARTICLE BEAMS

A particle beam is a stream of highly energetic
atomic or subatomic size particles such as elec-
trons, protons, hydrogen atoms, or ions. (By
comparison, laser beams are composed ofradiant
energy photons.) An electron beam would resem-
ble a lightning bolt. Presently, aside from poten-
tial applications as weapons, particle beam
machines have potential lbr use in inertial con-
finement fusion for. energy generation, nuclear
weapons simulation, heating and welding, high
intensity microwave geneaation, geophysical
investigations, energy transmission, medical
treatment (e.g., cancer), and basic physics
exPeriments,

There are three key components ofa hypotheti-
cal particle beam weapon system. First, there is
the source ol the beam-the beam generator-
consisting of a particle accelerator and its asso-
ciated supply of electrical power, energy storage,
and conditioning. The accelerators are similar to
those used in research in elementary particle
physics except that currents in the beam are much
higher. Second, there is a beam contrcl subsystem
to aim the beam at the target and determine that
the beam has hit. Last, the particle bearn weapon
must have a fire control subsystem which acquires
all the taryets that need to be en8aged, selects the
one to engage, and tells the beam control sub-
system where to look to find it. Then the frre con-
trol system decides when the target has been
destroyed and designates the next target. These



Advanced Technology Spaceborne Def ense Systems 141
fire controi lirnctions do not dilitr materially from
those of fire control subsystems for other more
Iamiliar weapons.

An appreciation lbr the damaging effect of
highly energctic particles striking an objecr can be
Sa ine t l  L r  r , ' ogn i z in (  t he  damage  l i gh rn ing ,an
do when it strikcs a tree or a housc. (As a matter
o1 lact, since thc beam resembles a lightning bolt,
tcchnologists will often relbr to a "shot" liom a
particlc beam accelcrator as a "bolt.") ln high
cncrgy physics, expcrimenters havc krng been
aware ol rhe ability of the highly energctic parti-
clcs proJu, cd by atom smashrr. ro penerrar. inro
materials. As the beam pcnctrates, it translcrs
somc ol its kinetic encrgy lrom the particles to the
nratcrial and, in addition, gcncrates secondary
radiation in thc malerial, which can also disable
thc targct clcctronics. Il there arc enough particlcs
in thc bcam hitting the rargcr, thc rapid rranstlr
ol cncrgy to thc matcrial cannot bc dissipatcd by
thc matcrial. -fhus, thc bcam can causc a hole to
bc burned or mcltcd into thc matcrial, or a lrac-
turc liom thermal strcsses as a rcsult ol the rapid
dcposition ol enerl.y. Another examplc ol ellects
can be takcn liom discovcrics in the early days of
space flight. Energetic chargcd par(icles generared
largely by thc Sun are trapped in the Earth's mag-
nctic field, thercby lbrming the "Van Allen"
belts. Thcsc natural parrrr l .  b.ams Iequir l  space-
rral i  t lesrgncrs ro build shrclded and resisranr
satellles il Ilights in or through these belrs are to
occur without damage to such "soft" components
as computers or electronics.

Thus, one can envision a weapon based on a
stream of highly energetic particles that travel at
nearly the speed oflight. This stream of particles
would penetrate the meta.l skin of the target,
transferring a large fraction of the energy in the
beam to the target. Initially, as the beam enters
the target it would damage electronic components
and, as the beam continues to deliver energy to
the target, ignite fuels and explosives ancl/or
create holes in the target.

Particle beam technology is in the early
rcsearch and exploratory development phases
with fundamental issues of teasibility to be re-
solved. The next major milestone in the program
is cstablishment ofscientific feasibiliry by address-
ing the key physics and technology issues that,
oncc resolved, will indicate wherher particle beam
weapons are practicable.

A particle beam weapon is a system which pro-
duces a high encrgy, small diameter beam of
either ncutral atoms or charged ions to disable the
target. The choice ofcharged versus neutral parti-
cle beams in the design of weapons depends on
the deployment modc. Charged particle beams
can only be used in the Earth's atmosphere at
relatively short ranges. Neutral particle beams
can only be used in space where the range limiting
ellects of the atmosphere are not present and long
range engagements are possible.

For many reasons, neutral particlc bearn range
requircments generally are on the order of 10,000
kilomctcrs. Il ranges o1 10,000 kilomerers are
prrr l i (al.  rh, n (he sysrcm is verl atrracrivc since a
relativcly small number ofneutral beam piatlbrms
could meet a large number ol space delbnse
requirements,

HIGH POWEB MICROWAVE (HPM)

The term "microwave" as used here cncom-
passes the frequency regime just above conven-
tional radar frequencies to just below most laser
frequencies. This is a loose defrnition, and there is
some overlap at the boundades of the defined
regions.

High power microwave weapons conc€prs are
based on a number of emerging high power
source technologies which may lead to substantial
improvements in radars, communications, erc.,
as well as ro the possibiJiry of uri l izing mi( rowave
radiation in weapons. Recent advances by both
the Soviet Union and the United States indicate
that orders of magnitude increases in averaged
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and pulsed power output at millimeter and higher
wavelengths are now possible.

In the past, the frequency domain between
lasers and high frequency radan (that is, between
micron and centimeter wavelengths) have been
unavailable fbr widespread military exploitation.
Although there are some millimeter and submilli
meter wave sources, these sources are limited to
very low powers. Newer technologies, generally
based on relativistic electron beam approaches,
can circumvent the power limitations of the ear-
lier devices and make available lbr the first time
substantial powers in the millimeter and submilli-
meter regimes,

The key interest in the directed energy techno-
logy with high power high frequency microwave
systems is the potential for either destruction of
space vehicles or burn out of their electronrc com-
ponents at very long range. With the high powers
now achievable microwave impulses are poten-
tially lethal, particularly against targets such as
cruise missiles, remotely piloted vehicles, aircraft,
and possibly RVs. Satellites and other targets in
space can also be killed by rapid heating ol struc-
tural and functional components as well as by in-
ducing currents which damage sensitive electronic
comPonents,

Like the Soviet Union, the U.S. is developing a
high power, high frequency microwave capabil-
i ty. The Soviet results to date are quite im-
pressive, and it is generally agreed by most U.S.
researche^ that the Soviets enjoy a several year
lead in some technology areas.

The dimensions ofmicrowave weapons systems
that have been previously proposed are very
large. More recent considerations of HPM tech-
nology indicate the possibility of smaller systems
which could be space based. The technical
challenges for this type system appear lower than
for any other directed energy weapon. FIowever,
there is uncertainty and lack of agreement on the
lethality of microwave energy at the power levels

studied. Furthermore, the uncertainty is asso-
ciated with details of the target design smce a ma-
jor kill mechanism is leakage energy getting into
the electronics that causes the damage.

ELECTROMAGNETIC PULSE (EMP)
EMP is related to HPM weapons because of

phenomenology, propagation, and effects similar-
ities. While EMP is generally similar to radio
waves, it exhibits important di{ferences. EMP
waves include a broader range of frequencies and
amplitudes than radio transmitters can produce,
and electric fields associated with EMP can be
millions of times greater than those associated
with radio waves.

All nuclear explosions generate an EMP,
although the intensity, duration, and area over
which the pulse is effective varies with the altitude
oI the burst. Unlike the relatively localized EMP
effects expedenced with sudace bursts, high
altitude detonations-those occurring 19 miles up
or higher-blanket a line-of-sight radius on
Earth. For a blast 50 miles up, the affected
ground radius would be 900 miles. And for an ex-
plosion centered over the U,S. at an altitude of
200 miles, the entire continental United States
(including parts of Canada and Mexico) would
receive the EMP.

For high altitude bunts with yields of a few
hundred kilotons or more, electric fieldstrength
will vary by no more thnn a factor or two over
most ol the area showered by EMP. Maximum
EMP can reach 50 kilovolts per meter. Virttrally
every electrical conductor will setwe as an EMP
antenna unless it is adeqtrately shielded.

Unlike lightning, EMP impans less eneryy but
delivers it 100 times faster, usually laster than
lightning arresters can handle. For a large high
altitude nuclear burst, the fields radiated onto the
Earth's surface peak in 10 nanoseconds-roughly
100 times faster than lightning. This fast nse trme
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feprcscnts a &ruble erJgt sworcl liimt, ir nrc:rns
the spcctral  r :ncrgy wi l l  be disrr ibutcd nruch nxrrc
brr)adly throughoul thr electr .orr lagncric LancJ-
inctucl ing the io\rcr nr icrowavr raner.  Setrncl ,  thc
I isc r inrc is so rapid that aD I . IMP caD travct
throueh a sysrcnr-chsrrol , inq scnsit ivc L: l rc-
tronics (sirni lar ro Hl,Ms ct l i : r  rs ct t .scr ibcd in rhc
prr:v ious scct ions) al( lnq thc $av-hcl in.r ,  t i r :hr-
rr ing ;rncsrr:r 's or.  orhcr t lctcnsivr:  powt:r .  shunring
s!!r t .hos ( .an rcsBrnd r0 rhr:  surgc.

I  or thcsr:  r 'caronn, I , lMI,  is t l i l l i : r .cnr l i r rnr any
< , t h c r  r : l c c r r . o n r a g n t r i c  t : n v i r o n r r r c n r  u s r r a r r y
crr(r)unlcfc( l  lh;Lr l )n) lccr ion pra.t i ( .cs ano (r  n_
1>oncnls l i r l  non-l . lMl,  cnvir .orrnrtrr ts-r .ul io l ic-
( l ( t t rrcy u)1(. f l ( i fcrx1r,  l i i . lh(ning, ra( lar,  ( : r( . -ru.( .
not r l i | r rr ly rq1>l icaLle ro I , iMP pr.ot; lcrrrs.  I , i , r .
systcrns \  4x)s{r <rrnr inuous opcrar i(r)  rs occr l( \ l
c l i t i c l l .  s u c h  a s  r n i l i r a r y  s u r . v c i l t a r r c c ,
corrnjLrnxlr l (Ds! ar)( l  at(a(:k uni1s, I iMl,  prr tcc_
I(n)-krr(^{,r)  i r  rhc jaruon as , ,haldt:nine"_

l r r , , r r r , .  ,  * r r r r i ; r l  H : r r , l , r r i r q  , , r r r  , , , r r r r r r r r r r i ,  r -
t ions, c(rnnrarrt1,  cor)tr .oi ,  anr l  inrt l l igcn<t sysrcrns
asainst t lu(1r.(rr launtr i r .  pulsc wi l l  lx:  onc or Lnt:
tn;r jol  st latcei(  unrk:r .rakings () t  lh(.  1g{Jt)s' l  

hcr1| is a str . ik ing conrrasr l ; )crwccn civi l  anr l
rDi l i rary rpl)x)achcs r( ;  t rping with porcnt iat  I . iMt,
disruprio s.  Whi lc rht:  ntar ly univcr.sat nr i l i tarv
. r 1 , p r ' r : r ,  l r  r r , r  l r  r  n  r , '  l r r r r h . n  s ) \ ' , . r r v , t  i r , , . r , 5 r ,
lh is is not a lcasiblc civ i l  rncasur.c Mi l i rary arrack
ancl conrrDunir :at ion systcIns ( iannol al l i ) rd to shul
dowD cvr:n moncntar i ly Llur ins al la(:k pdrocls,
whr:r'cas civil prcparcciness sysrerl: can aliblcl ro
I r  , , r r ,  , , 1  . r r  r i u r r  l , , r  1 '  r i , , L J s  r u n n i r r q  t f n , , r  m i n u r ,  s
to days. So, whi le somc arrcDrp( has been macle 1r l
harclen civil systems such as the Errergency
tsroadcast Nowork, anorher comrnon srraregy

has becn 1(r analyzr likelv damage ]lhould an |jMl]
occur:rncl  then ro dcvelop cont inqcncy plans {o

HowL:vcr,  thc clectr i r :  powcl i rdustry h;rs becn
l{x) conrplaccnt al}out th( i  threat to i rs p(}trnl i i
vulncrabi l i ry 1r l  takc cven thesc nleasures. and
whi lc rhc nr i l i rar.y has aggrr:ssivciy vrughr ro
I lMlLharclcn i rs nrort  inpor. lanr taci l i rn:s anrt
$ ' . , t x , r s  , ^ ,  r  r l , ,  t , J , r  t ;  , , . r r . .  i r  i .  , 1 r r r r , .
dcpcndt:nr on scvt:ral  r : iv i l  systenrs t l ,ar i lpt)( jar
potcnl iat ly qu;1c vulncral ; lc to I tMt,-rxxarrrv,
t l r '  r r . r r i ' , r r ' .  , 1 , "  r r r ,  1 r , w ,  r  . , r , 1  r ,  | , r , , I r I j | | u I I | ,  I
l r ()ns rn( l t lsrr i (s.  ln th( cvrnl  ol  war,  thcsc
rni l i tary dcpcnrlrnr: i r :s on non-l . tMt,  halr lcncr l
rrctwolks r .otr l l  pr.r l ' -  r rrr  Achi lk,s l r t . r , l  ro rar i rrr ; r i
( l (  la sc.

I l  r l r r n k r r r r  j r l l ' . 1  t , ,  , r s , a t  ,  r r l r y  - , r r r ,  r s  i r  i .
tcrrpl in! .  t r)  pr-(){n()st i ( l lc thar or l r t : r .  c lc.rr . rr_
rrra{nclx cncr.(rcs rrr i rhr by sorrrc r :(rans lx.sr l l :
{ r( incral( \ l  rn spacc. I l  i r  wr:r . |  lxrssibk. ro r .rcarc
clrrr loruaurxr ic pulsr:s in spatt ,  not having avai i -
abl t .  thc arrnosphcri t .  rrnxl( ,s whn:h c()r) tr i l )Lrr f  (()
l , lM I '  l i r rrrrat iorr  ar lowcr.ahirur l t :s,  a hylrrrhet i t .al
spar:c l , )MI,  wr:a1xrn couLt l ;c r i r r . r : r i r lablc as a
wca}xrn aeainsr spacc systcDls o!,cr
r l rrds ol  sr luar.c nr i ics.  Howcvcr. ,  . .swcrpine' ,

spacc in sut:h a nrannrir .  woLrlc l  also t l i rat ; tc
I i icndly space sysrr:nrs.

I n 1 . , u v  \ ^ ,  , : r n r r o r  , t i s , r , u r r r  , , r l r r  r  r r . r r i , , r r s
dcvclopirg advanc<l ant isare i rc ki l t  nrcch:rnisms
,  r r l , l u v i n r  i r  l , r ' u : r r l  i l n  r r u r r r  , , t  , 1 , 1  r f , , i r r q n ,  r i ,
opt ions, ranging l innr t-MP rhrough rhc oprical
bands t()  X rays, i t  is essent ial  rhar conceptual and
clevclopmenr work on such sytcms bc ini t iatccl
aDd {ront inued apacc by rhe U.S. and i ts dclcnsc
al l ies.

H
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o r r r  r r r p ; r l r i l i t i l s  r o  ( l c l c r  S ( ) \ , i c r  , r g g r . r , s s i o r r s .  I  t r c
t h r r l r . r ' s  l l s r r l i r r !  I i o r r r  l 5  v r . ; r r . s  o t  r r r r i I ; r r c r . , r I  L  J . S
i ( l l r (  r i . r c c  l o  l h c  N L \ l )  s r  | 1 r t (  t v  c r r n  l x .  o r  I r . r r r r r l c
r ) n l v  l r y  I r f ( ) 1 f ( . t r ( ) | l  r r l  l i v c s ,  p r . o 1 x , r . r v ,  r r r r r l  r l t . l i . r r -
. r \ ,  J , , r , ,  s  \  r  i . , l n ,  .  i v r l  , 1 ,  r ,  r r *  I , r , , r ; r . , r r r  . .  r
I t r , r  cssir ly crrrrp|  rrr l r r  ol  r  l r r  orrpl i r rrr  t i .orr  N. lAl  ) .

I n  t h c  n ( x r  l i . r '  y c r r r . s .  l r t l i r r . r .  : r r r i l ,  r t c t i . r r s t
! ! r" t )ons crn l )( .  txr l i (  rc( l  rrrrr l  r tc lnovlr l .  Arrrcr. i -
r  i r rr  l r r ts i r rrr l  rss(.nt i rLl  r . (11)vor.v i isscts (  rn lx.  l ) f ( !
l ( r ' t r ( l  l x s t  b y  r . ; r P i r l l v  r r . c r r r i n r  ; r  s r r i r r c g i r . ; L l l v
sigrr i l i l rnt .  vc1 r 'c l ; r t ivcly l r , rv r lsr ,  r iv i l  r tct i .nv,
svsrru) rhc l i rsr str t)  rowirr( l  Assrrr l  Surr. ival
A s s L r l c t t  S r u v i v a l  c a r r  h  a r r r r i n r r l  i l  r h { .  U r r i r ( r l
Sr ir t rs,  : rs s(r)rr  as possi l r lc,  t l tPLrvs l rrrrh i ru t , rrcc-
t ivt  c iv i l  dcl iDv svsrcrr i r r)( l  rni l i r ru.v r lct i ,Dsivc
systcrns {apalt(  ol  r( . l iv( l I  I ) r .olr . . r inr Arrcr. i ( i r
and i ts y1: lulat i r ;n

ESSENTIAL REQUIREMENTS
' l  

hc pf imary r .r( tui f {rDr( Dr ot ; !nv srfalcsical ly
sigui l i (anr U.S. civ i l  ckl i :nsc systcn is crcdibi l i ty:
i ts c lccl ibi l i tv ro thc Sovicl  Ur) i (n and olner hos
t i le nat ions, ro thc nr:Ljor i ry r>l  Ar lcr icans. aDcl ro
thc al l icr l  and unal iencd .oun{r i r is.  Thc cn( l ib i l i ry
o{ our civ i l  dclcnsc prcpar.ar ions wi l l  t tcpcncl on
thcir  witJely lccognizr i  abi t i ry k) savc a {rear
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nurrr l :c l  ol  l i l ts dur ine l rolh an attack and the

l i , l l r r ing lerovcly pcr iod, and on thc abi l i t ,v ( t )

pr 'otcrt  cr lou{h csscnt ials ol  our agf icul tural  ancl

in( lLrsl f ia l  a\scls ro givc rcasonablt  hoPc lbr thc

rccovt ry ol  nat ional powcr aDd our nlodrrrr  stan-

daxl t r l  l iv ing. Thr:  conl intr ing support  ol  thc nra
jr ;r ' i ry ol  l i t izcns rrq(r i rrrs thal  t iv i l  del i rnsc

prfpirrat i (rns als(r  nrust l ) (r  r l ' idcly Iccognizcd as

nraking an imlxr l ln l  .ontr ibul ion k) thc Prcvcn-
r ior)  ( t  \ \afs.  Arnr l ican leadcrs must strcss thu

lx,sir i lc.  h<lr t i r l  i r ( lvanta!{cs ol  st ' r ious survival

l )r ' (  l ) l fa1i() l rs.

PRESENT STATUS
' l ix l rry,  U.S. civ i l  t lc lcnse t :apabi l i t ics al t :

<lrrDgclously inack:r1uatc, and nn)st ol  (hc l i \ r  that

r Ir  cxist  alc bccoming inclcasingly incl lcct ivc

Orrtr latct l  i rncl  cvcn Ix) lcnl ial ly l i l i  cndangcring

srr |v ival  instrrrct ions tonl inuc t{)  be sl((kPikrcl  lbr

rr is is ( l is(r ' i lxr l ion. Congn:ss has lai lcr l  l t ;  : rppro-

pl iarc cnouuh nrorxy to makc a plannc(I ,  nalrcn_

wit l t ,  nrotk:st  star l  ol  rr is is rclocat ion Plannin!{
( t ; l { l ' ) ,  which is thc oreanizccl  and supportccl

cvlcLr ir t iorr  ot  thr:  populace lrom probably tar-

rr( tcrl art:as.
' lhc l i rni lcd l int ls rnadc ?rvai lable lbr a lcw

(i l l l )  alca tcsts cont inuc to bc part ial ly divcrtccl  to

l , 5 r , l i s r u r l , i n S .  r n , , r "  L r , , , p r a b l , , r n , r c c n , i ' s .
' l  hr:  probablc l iscal  ycar (FY) 1982 t iv i l  delensc

l i rnding ol  about $128 mil l i r )n wi l l  amount to aP-

proxir  atcly 59 ccnts annual ly pcr capita.  Most ol

this annual pi t tancc wi l l  be sPcnt on measurcs to

mitigatc the dangers fI-om lloods, windstorms,

ancl other natulal disasters. ln purchasing Powcr,
thc probable $128 mil l ion |Y 1982 lunding wi l l

be less than onc sixth of the 1962 civi l  defense

Dudget.
The rcsponsibility lor civil delensc now rests

with thc Fecleral Emcrgency Management

Agency (IEMA), thc catch-all disaslcr and

hazard reduction agcncy created by President
C a r r . r .  F F M A  l a ,  k s  r h "  n " , " s s r 1  , l o . e  a s . o c i a -

tion with the Department of Defcnse, the ability

k) conccntrate on war survjval problenls, anci thc

r:xtrcrncly able executivcs and cngineers esscntial

Ibl  cxpccJi t ing thc dcploymenl ol  a stratcgical ly

signi l icant civ i l  t lc lcnsc system. C)urrcnt ly,

|l-MA is rihafactcrizecl by inclecision ancl by

avoidanr:e of many oi the hald probletrs ancl in-

cvi table c()ntrovcrs;cs ol  real ist ic nuclcar civ i l

ck: lcnse.

MEASURES TO ATTAIN A
STRATEGICALLY SIGNIFICANT
CIVIL DEFENSE SYSTEM

' l 'h<: init id)y low cost civi l  clclcnsc syslcm
oull incrl in this papcr is bascd upon an cnhan(ccl
civi l  dtr lcnsc program advanccd durin!{ (hc Cartcr
Administration to implcmcnt the policics ol Prr:si-
dcntial Directivc 41, "U.S. Civi l  l)cl insc
l 'ol icy," datcd Scptcmbcr 29, l97t). I l  is cal lct l
Prr;gram "l)." l-his nuch s(udid opt;on rcl ics
l , , r  i r .  l i t i r , v i n {  1 r ' t r n r i r l  p r imr r i l y  , ' n  , r r vs
rclrxation planning and incluclcs opcr:rt i t ;nal sys-
lcms, lraining, shcl lcr cquipmcnt, and scvcn
mi l l i , , n  l l , l r r i una l  " r i , ' l  r ; r d ia t i on  runn i ro r i ng

CiRl'should cnablc somc 80 pcrccnt oi Amcri-
cans to survivc a largc scale attack in thc
mid-19B0s, providcd that (1) the majority of thc
risk arca population will havc bcen cvacuated ltl
host arcas prior to thc atlack and, (2) lnllout pro-
tcction will havc bccn dcvdopecl and othcr crisis
actions complctcd.

It includcs improved warning, and shcltering
capabilitics for the in-placc protcction of Amer;
cans, should time and circumstanccs preclude
crisis cvacuation. ORP alrcady commands strong
bipartisan congressional support; Program "D"

is thc most eflectivc option being seriously
considered.

-fhe March 30, 1981, FEMA paper, "En-

hanced Civil Defensc Program to Implement PD
41 Policies," describes in considerable detail the
objectives, mcasures, and estimated costs of Pro
gram "D. " This five-year program is designed to
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. ; ' fN ( ,ul  ()bicct i les ol  thc ncw I  i t l r  \ '  ot  rhr
I i r I  r 'a l  ( : iv i l  l )c l inv Act ol  l ! ) i0 ' l  

l r t  FEMA
prpfr i r tso ckscr ibes Pr '<,glam " l)  l , r imt."  a

(t(  l i ' r rc( l  Lrdr i l  i ts iast thlcc y l ls.
Rarh( f  thln srrcr(hing rhc mininral  l l .oefanr I)

to sercn vcars l i , r '  inrt ; lcr  nt  nrar i , rn.  High l . r .onr irr .
f r(  o 'n 'rcr ' ( ls a ronrl)rcssion ro <rrrnplcr ion wirhin
thlrr  vcars. I (J hr:11:)  t .ount|r  rhc \^r)rscDrnq ( l i rn
gcl ls l i ( , 'n S(,vic l  nrrr . lcar.wcapons t lnr l  rr .ansl i rr . rn
I ' r 'oqlanr l )  into a nrorc t  l l t  cr i rr  lnr l  crct l ib lc civ i l
( t (  {cnsc systcnr,  rhc l i ; l l ,wirr{ :  nine chanqcs ar)( l
rul t l i t ions shorrkl  lx incory,r .rrrcr l ;

l .  I  hc l , r 'csi<k l t  rrrrrsr ( ivc civ i l  r l t . l i . rsr his
s t r o r g  , r n r l  c o n r i n r r i n q  s u t ) p o f r .  I , . u r r h ( . 1
nxr ' ( !  () \ ' ( . r  rhc vcirrs rhc l )rcsi(k.nt rnLrsl
t l in,ct  lcsponsi l ; lc r  iv i l  t lc l i , lsc or.qrrnrzarrons
t < ,  l r r r l r r n t r '  { i r r x l s  r r n r l  r r r r r r p o w r .  r r l l r x a r r r l
' , , r  , , , , , , , , | | ,  \  ' , ,  r , 1 i , , , ,  h . r r  , t . r r r 1 , . r . .  . r q . r i r s r
r l r , , ' ,  , .  r ,  r  i r r r -  P . r , , r r r r r r  , . r r . , . r ' q ,   ,  i , s
NL,st Arrt l icans cxpr( l  rhci f  I , fcsi( l ( ,nr.
rncnrl ;crs ol  ( l rngrcss, ant l  rr t )pointc( l  o1:
I i c i a l s  r o  p r . o v i d t :  l o r  r l l  c o r r r r r o n
r k  l c n s c - i n r . l u < l i r r q  m r ) s r  r c f r a i n l v  t h ( .
, 1 ,  r ,  ' , n  . ' r , l  1 , r , r ,  r r , r r i , , n  , , t  r h , . t i \ , . , , t  , , U l
< i t izcns. Lcark.r .s whr) rr( l ! (xarc rnd suptr{x1
l ,al ist ic c iv i l  dclensc t .an win n:r jor i tv
supp(r'r.

2. (j ivi l dclirnsc responsibil ir ics (including rhe
mit i13:r t ion ol  l i lc cnclaneering ct l icrs ol
natulal  and rnanmade pr:accr inrt :  disastcrs)
should lre removed as soon as pra.ti(al ti.om
thc FIrMA ancl rcassienecl ei ther to tht :
Dcp:tr( incnt 0l  Dclensc ancl/or the Whirc
Housc ' l  

hc stratccic imporr:rncc ol  real isr ic
,  i v i l  . l c l i  r r r ' - i n r  l u t l i n !  i r ,  ,  , , n r r  i l , u r i , , n .  r u
rcdur: ing casualt ies and othcr lusscs, ro
. r . n ! ' h '  n i n c  r l e r . r r . n , e .  a n r l r u  i m P r o v r n q
the prospects lbr rccovery-nccessrtatcs rts
being coupled with the Dcparrmen( | l1
Del insc and lundecl accordinglv.  In addi-
t ion. ablc execut ivcs and engineem thc
kincl ofmco and u,orncn who always can gcr

ercr lk.nt j<, I ; ls-r lc r lur.h rrron. l ikclv ro rrr-
lcpt c iv i l  rk lcnsc work Lrnrt t , r .  tX)t)  r l ran
\ r l .  l l  M A  l l , ,  l , r 1 \ i , 1 , n r  . r . , , r r . , t . r 1 , 1 " , . r r r
a  h i s h  l o c l  c o n r n r i s s i ( ) n  r o  ( k , r ( . f u r i r r r  w i r l r j n
a l iw rrxrnths thc bcst wav r()  rcslru.tLrrr
;rnr l  lcrr l iqn a rrcw an<l rrrrr t  h rrrrx.  ct l i . r  r i , , . r .
, i i i l  t l c l i r s c  o f q i r n i z a r i o n  w i r h  o r h c r  ; r u c r r
,  i ,  .  . , , ,  l ,  , .  { 1 , ,  I r  t , .  r r , ,  , , ,  , , t  |  ' ,  t ,  r \

l l .  " S c l l : l r t t p  l i v i l  r k  l i  n v  *  s h r r L r t r t  t l .
st fonlatv a( lvo(ntr( l  and r iLu{hr b},  oLrr ( t -
I i r i a l  c i v i l  < k l c n s <  ( r . g a n i z : r r i ( n r s  r t r r r . i n e  r l r c
vcals rvhcn Arrn r icans incvirably wi l l  con-
t inul  to havc Iar.  lcwcr '  l ; lasr shckcls.  srrurrrcr.
l ixxl  rcscfvcs stor.rr l  oLrrsir lc Prol) l r t r lc
t l r ' ( r t r( l  ar( 'as. aDrl  qcncr.al lv kss I l l i r r i ! ' ( ,
c iv i l  rk. l i ,nsc anrl  al t ivc <k lcrrsc svsrcrns rharr
rhc l i ( )v icrs havc <kvclr lxr l  in rhc lxrsr 20
ycars. St l l :hci1r c iv i l  rk lcrrsc, of  . ,srotJ ua1)
t  iv i l  rk, l i  nsr ' ,  "  crrn go ;r  i ,ng w:ry rowrrrr t  l i l l -
i r rq (hc gr l)  ln lwccn orrr  Pr.cscnr incl l i< r ivr
l i v i l  t k  l i . n s t .  i r n r l  r I c  h i g l r l v  l t l i r r i v , ,  c i v i l
( l ( l rns( svstcm wc shoukl hrrvl  arxt  <r,rr l t l
htvc scvclal  vcars l iorn now. I  l l rsc
Itcs(tut ion 7() lJ2 r)r{)vkk.r  an cxarrrplc.  I t  is a
bi l l  to anrtnr l  rhr l rc( l (  ral  ( i iv i l  l ) r . t i rsc Ar.r
ol  l1)50. l 'h is bi l l  lvas rnarrc( l  in Septcrnhcr
l ! )U0 t 's l  i1 l(  V ( ,1 thc Fct leral  ( t iv i l  I  r rcrrsc
At: t .  ' l  i t lc V spr i l ics rhar "  .  .  .  rhc Prr.r i -
dent shal l  dcvcl ,p .rn( i  i rnptemcnr a ( iv i l
&:lirnsc ploqrrm whi<.h induclcs" . . . 14
proqmlr c lcmcnts. ()n(:  ol  thcs(:  c lcmcrrrs rs

'  A n . \ : t r ! p L . ( n \ ' l J : I c l p i , , ( r ( r i i n , s  i \ r h . ( ) a k  R i , t ! . , .  \ , 1
r ! r ,a l  L . ,hn, , r , ! r , t r . t rn1. , \ i , , rz l  t '  2r  , \ i / f l r r  r i  . \ t? l / r  . l .h is

l rx ,k  is  r  sunk. .  h fs f ly  l ) i ,s t t  ( , j  f . r t isrn t i , . td  k .srs $ i rh
( \pnr lA, Ie i (a, ,  l i ! l i l i ( .s  In  srr r . r t  r r , ( rs ,  rJ  h.h tnr jp t r
uDlan) i l i : , ,  wi rh dr  c l l ic rs  (n nu( l { .a l
rhd,  (han(rs ( ,1 { r^ i \nr ! .  r  ru. t i . r f  war  ' t i ia  (n rnou-
s! r ( l \  o l  phar . ly  f (p ixh( .d . ( , t ) ( .s  ( , t  .M.1&r l r1, . ! { r
, r?, / . i l { r / r  a , . .uru, r ly  b. ins uR{ i  k , l ,u i j ( l  t : t r ( r r  s tu. l r ( r .s
, f t1  ro t r rnkc v.nr i lar inr  puD)ps,  la l t r r r  mckrs.  i ,n(  orhf l
honl rnar lc  l i lc  $,prn1 cqui t ) ,D.Dr.  l l  tcns ot  ,Di  iors,n
d,7.ns(oul ( l  a( ( tux1 l )as i .  su. \ i !a t  kn{^{how v ia s in i ta f
I ' r f r rurc,  'hrn a(khrn ' ra l  t r , i l t i .Ds ( ) t  ln . ( r  LOu(,  ur  save, , .
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"(12) the improvement of and training in
self-help nuclear war survivor skills "

4. CRP should be greatly accelerated and
esscntially completed within three years of
funding. A strctched out, less eflective CRP
program than Program "D," cal lcd
"D-Prime," appeared to key civil defcnse
supporters to be the best CRP program at-
tainable. The stretched program was
scheduled for completion seven years after
an initial civil delense annual budget ol'

$167 million was voted. The scvcn-year
time schedule assumes that specilied annual
increases in fundinq wil l  be forthcoming
each year. (To date, Congress has lailed to
appropriate sufficient funds to make even a
modest start of a stretched out program.)
CRP for the next few years will be the most
cost effective system to save lives and im_
prove this nation's suruivability. However,
il the Soviets continue their prescnt pace ol'
constructing blast shelters in targeted areas
and deploying both offensive and delensive
weapons, within five years or so the Soviets
may logical ly conclude lhat they can win a
nuclear confrontation or war without ordet_
ing an evacuation. Then a national capabil'
i ry to evacuate high risk areas during a
crisis, attained too late, is likely to be ob-
solescent. Unless a highly eflbctive strategic
defense is deployed, a grcat number ofblast
shelters will have to be built beforc the end
of this decade ifcivil defense is to become an
important addition to our defenses against
the Soviet Union. Unfortunately, even ex_
cellent stEtegic defense systems are unlikely
to ensure perfect protection. lf urban
Americans are thus actively protected, they
will face less overwhelming threats and
should be morc supportive olfallout shelters
and other passive-defense preParatrons to
help rhem survive degraded altacks

5. A major food reserve element should be
added to Prc$am "D." No civil defense

program is meaninglul without proviston
for emergenr y .upplics ol lood. SIIalegi.
food reserves should be stockpilcd rn
numerous f;cilities in the host arcas.
Austere basic foods-especially powdered
milk lor intants, wheat, and bulgur (par-
tially debranned wheat that has becn steam
cooked and redried)-are csscntial for host
ar€a stocks. Provision of thcse basic lbods
will assure potential urban evacuees that
they will not get painlully hungry if op-
timistic plans b redircct normal Ibod
deliveries to points in host areas do not work
ou!. In an undiscipl incd society, an cvacua-
tion cannot be maintained ifcvacuccs begin
to suffer hungcr. Our rr isis ( 'va(uarion.

sheltering, and post attack rccovcry plans
will be furthcr improved and madc crcdible
if preparations are in hand 10 use local and
trucked-in supp)ies ol unprocessed whcat,
corn, and beans.

For decades the Soviet Union has marn_
tained its widely dispersed "iron rations" ol'
wheat. which can be drawn upon only in
time of war or lamine. Soviet rulers will lind
much more credibl" a U.S. civi l  del i  nsc
system that provides assured, rcadily
available food stocks for evacuees.

The establishment of a strategic wheat
reserve, stored where it would be readily
available during and afier a nuclear war,
has been advocated over the years by several
prominent Americans. President Kenncdy
recommended in 1961, without success, that
some 126 million bushels of wheat be stored
in 191 metrcpolitan areas. A bushel of
wheat (60 pounds) will provide an austere
but health maintaining diet for an adult for
one month.

lt would be a dillicult and time consum-
ing task during a crisis cvacuation to drstn_
bute wheat stored in bulk in host areas to
numerous shelters and buildings. 

'fhe best
proven way to store wheat in a readily
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t r i r r r s l ; o r r i r l r k  l i r r r r r  i s  r o v , r L l  r h c c l c ; r r r t i r .  < r r v
* l r ' . ,  i  ,  r r r r r , , - ,  r  , , , , , , ,  t , , , i .
l , l , r s t i r  l , r r c k t  r .

l , l r r r c r r o , o  l r a l , v  l i x r r l  r i r t r  i o u q  s h ( . 1 1  t i t i .
i s  , r n  t . s s t  r r r i r r l  ; r u r  o t  r r . , r i i s r i ,  t ) r c t ) i r f , , r r , n s
r o  r  i r i r r t r r i r r  r r r r  r . r : r r r r r r r i o n  ( , r  s u ( { r . s s t  l
( x (  t ) i r l l ) r r  o l  s l r t . l r r . r s  N I o s r  r r l L r l r s  r , L r r  r r .
r r r r r i r r  t r c r r l r l r v  l l , r  ! \ ( . r r l  \ \ ( r ' k s  r i r t r , , , ,  , , ! r l
r l  t l r | v  l r L i r .  ( , r o u g l )  r ' j r r r r i  i I l i i r n l s  \  t )
l , ) r l l n g  l , )  ( i r l  r ; r r r  r l i t . i n ; r  t i . r r  r L r v s

r r , , , r r  | , , r , . r r , , r . t  . t , t  . i  t , , . .
1  , 1  . , .  . J , , , ,  , . 1  , , . , , , , r  ' , , 1 , 1
1 , , f  { ) r (  \ ( . r f .  s I r o r r L I r o r r r l  I ( )  , r )  r r ) , ( . r t r r r r
$  l l J  l x  I  i , , l i | l ) r .

1 ) .  l l l i r s t  s l r ( . l r ( . r s  r ( ,  J ) r , l ( r  L )  - s l r i t l  | o l i r r . r r r c r r .
i r r ,  l ) ( . r .  i l r ( l  r l r  r . r ' r l r r r  r r l  r r r r r r r t l , r .  o t  L  * r  r r
t i , r l  r r o r t c r s  r r r l i r r r L r , r l  t r r , r l i r r  s t r o r r t r t  t r
n , , s s  t ) r ' { x i , r ( 1 r l , r r r < l  i r r s r : r l t r r l  t r . L , v r  r r r r r r r r r t l
r r )  l ) l f k s  i  r ( l  r r l l r ( f  o t x . | l  s 1 r : | ( . r . s .  w r , l l  r r . -
r r ( ^ ( r l  l r , r ,  l , r r i L l i r r r s  ; r r r l  i l o r r r  r t r r . , r o r s r
( h r ! (  r s  { ) l  l i r ( .  ; r r r r l  r ; , r l n r r  r r n r r o r i r I  r o  t r c
(  \ t ! !  r ( ! l  r r  l ; L r s r  ; r r r  ; r s .  (  t  t r i s  \ \ ; , s  r t 1 1 .  , , u , . ( , r
r " ' | | , (  n , , r s  1 , , 1 , ; I r (  s ,  r f i r t ) t x 1 l  i r  s r r ( . t r ( . f s
' r r l l ,  r  l l r  ,  . , r r r r r  r  I  r r l . . r r r .  . ,  , t  , r ,  , , , . . t , , r
i r \  ( , 1  l l r (  l l i i , l ) l ) l )  ( ; i . r ' r r r r r r r s  l i l r r l  i r r  r l r l
l l r l l ! ) , r l ) i r r  r l , . s r l r r r r n r r  ( , 1  I ) r ' ( . v l ( n  w l r ( ,
r l i r r l  o i  r  r r r l r 0 r r   r o r r o r r t r '  l r o i * r r r i r r t  )  r  s r r r r
(  \ ' (  r  s l f r r  ! l \  r r   r l i r r r r r l  l r ; r s | r r r r . r r r s  r r s  s r r I r
r (  r s  ] | r  I r i . i r s  r i L r l ) l ( 1 . 1 ( r i  l ( )  r r r r r ' l ( . r r r .  l r l r r s r  ; r r r r l
l l r r ' ,  ; r s  i s  r r r r . r . r ' r r r l r  l r L r r r r r r l  t , v  l l , ) N I : \ .
i v o L r k l  l x  r l i s r r s r m L r s I  l r ; r z r r r r t o r r s .

l ' i ! t r l (  r L | r  r r )  (  l r  r r r 0 r t  l i k r . t v  r , )  (  ( ,  n r  r ( .
to wrk in higlr  r . isk rr l r ' ; rs <lur. i lg a r  r is is i l
r l r r . r  r u c  1 ; r o l i r l t r l  w i r l r  ( , , f r t r  r o v . r f r l  t r a s r
sh( l lcrs.  1\  cor.r .rrearcr l  srrcl  l r lasr s l)( . i r r , r .
( l ( s i e n ( { l  l o r  r r L s s  1 ; r . r x l r r c r i , r n  t r a s  t x t r r  t t t -
vclr lxr l  rLDrl  sucr. t  ssl t r l l r  l ) tasr r( .stcd al  i r l )
lxrrnr ls pt l  sr luar. t  i lch i r  l )ct i ,nsc Nur. tcar.
A e c n r v s  o n c  k i l o r o n  N l i s r r s  B t r r t t  r r r r r
r u . l r r f  l L s l : l  \ \ ' h i t (  S a n ( l s ,  N c \ \  \ t c \ ( r , .
l h i s  s h c l t r r  t a n  h  r r a n u l , r r  t u r . t . r t .  d c t i r

(  fc(1. ins(r l lc{1. rnd o( lrr ippcr lar a cosr ot lcss
rhan 920{) ( in I , \  t1r l t2 dol lars) pcf pcfs(,n
pr 'olc((r l .

\ l r r s s  l , r . r x l r r r  r i o n  r r r r x k . t s  o l  a L r s r c r c  c o n
( r 1 . r r .  l t ; r s r  s h ( . t r c r s .  i t  t i k c w i v .  i r s r r r t h , t t
L r n t l  r ! r r r r r r r l  i n  r 1 x , r r  r r r . r , ; r s .  1 1 I , v  t , r ( ^ 1 .  r ( ,
l x  r r o  r r u , r r .  r ' r 1 l n s i r r . .  I ) r . r r . t , r p r r c r r r  r r r r r l
l ) l i r s r  t ( s t l | r !  s h o u k l  l I .  r . r P r r l i t c r l  I l  s r r r . i I v s
. 1 , , , , ,  r J . , r  r { } { r { r { r , r  1 , 1 . , .  . , , , r , , ,  1 , .  , . . , , , .
| ( . r ( l (  ( l  l o r  2 0 0  0 0 0  l x . r s o l l s  ( o f d | l l l l
l :  h { ) L r  s l r i l i s  r r r . r , r r , < l  r t r c  r t r r k  i r r  I r i r h  r . i s t
i l (  i r s .  l l r (  i r ) s l  o t  I I I ( .  f ( ' t I I I i f r r I  t r l ; r s r  s l r r . l r c l s
i . , o r r i r l  l r  l c s s  r h r n  g t 0 0  r r i  j { ) r  r 1 ) l r :
r  i r , l L  r r  s

7 .  l J l i r s t - l ( s t ( r l  r I s i Q r r s  o l  t r l r r s r  s l r c l r . r s  s r o r r r < r
l x .  r r r ; u [  ; r v ; r i l ; r l r k  r ( ,  t r r ) i l i f s  r r { l  r r l , u t ) s
( l , , s r 1 ) u s , ) l  l r r r i I l i r r u  p r i v r r r r .  l r l r r s r  s r r c r r c r s .
(  r , r r r r . r r r r r l  r u . l , , r r r  r i r i z r . r r s  ; r n .  r l r t i k c t r  r o
t r \ (  l r (  r r  s l r ( ) n q  s u p t x , f l  l r )  r r  r  i r  i l  r L . t i , n v .
c I l o l r  r r r r L s s  i r  1 , r u i r l ( . s  r l r c r r r  $ i r l ,  i , , n . r ( . 1
l r o l x .  l i r r  s r r r r  i r  i r r e  r r  r r r r r . l c ; r r  i r r r ; r r  r  r r r ; r r r
t l r r . v  r r r r r  r r r r r r r i 1 r i r r l  i I  r l r r . v  c r r r r r : r r c  r o  r r r r
r r r r p r r l t ; r l r r l  r o r r r r r r . v s i r L .  r ) r '  l ( ,  l r i r s ( . r r r . r r
s l r (  l l (  r ' s  l $ i r \ ,  l | o r r r  r l r c i r .  l r o r r r c s  r l r i r r  \ r r r r k l
.  i l . . , , l  t , , , , ,  I , r . . , , ,  r . , , ,  .  r . , , r r r . r  r , , . I r . r . r ,  r , , , r
I t i r s r  r r r l  l i l r l (  , , r  | l o  t ) r r ) t ( 1 l i o  

 

; r r r r i r r s r  t i r I
r ) f  ( ; ' r l n , | |   

 

r , l l ( , \ i (  l f  .
l J  l ) t r , r i l r r l  l r l r n r s  t i , r .  r t r c  r r r l , i r l  r o r r s r r . r r r r i , r n , , i

s l r r . l r t  r s  i r r r r l  i i t i  s r r l , l r , r r  r r t r r i l ; r r r r r r  r I r l i r r r
r , 1 , , < r r l , , l , r r - .  . , l , l i r r , r , r r , . , . r . . 1 , , r \
s l r o r r l r l  l r |  r L , v t l o l x . r t  t i r r  ; r  

 

r o r r r r r r r r r r r r r t . s .
S L r l r  l r L , , r s  s l r o u I l  i r r r  l r r r l ( .  r l t . s i e r r s  t ) o r l r  o 1
(  \ t x . ( l i ( . , r r  s h (  l r ( . r s  r o  l ; r .  l ; r r i t r  r t r r r i r r r  l a p i t l l v
fs(1r l l t  l ' r  ( . f rn s lD(l  1r l  lx.r . rrrrrnr,Dr Llasr :rrr t l
r , 1 1 , , , ,  . , , ,  1 , , r .  r . . ,  , , . , , . , r  l r i , , r .  , t , r , r r q  . .
possi l r)c pr.olorr t  r l .  r .cr.orrrr iz l r t  r  r . is i ,  r . rr  . l
{ r ) n r l . l i (  l o r s  s l r ) l r k l  r . r r r , i , , r .  t f : r i n i n e  l l ( t  l n .
l r s l ( r l  l o e (  r h f f  r v j r h  l r r a l  v r u r . r c s  o l  c a r . r h -
n r o r  i n q  r r r i r (  h i n c s  , r r t l  s t r c I c r .  b u i t r t i n ! r
rratcrrals.  . {rhcrrs.  i inncsscr, .  a tou.rr  ol
a l ) ( ) u t  l J i ) . 0 1 ) 0  1 x 1 ) t t c  $ i r h , , e r r  l o v  b u i L t i r r g s
al | , rdinrr  grxxl  hl lour prorr.r i ( ln,  has ( t( \1. t-
rrPerl  such rr  plan l i , r  bui l r l ing I  or,crtr l  r rcn<|
. l , l l , I l . . r . . l l

! / .  scvcn ,ui l t ion ackl i rurnat scrs ol  r .at l iar ion
r n o n i t o r i n u  i n s r r u r r r c n r s  c a l l c d  r o r  r n
I  I |NIA's l , r 'ogranr 'D shoukl l r  plocluce<r
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i n  t l r  a r t l t l i r t r r i  l l r f c f ' Y o ' f  l n l ) g r r L ' l
, \ l l r r o s r  r r l l  ( , 1  l l r r s c  (  s s (  n l i n l  i n s t | t t t t t t  n t s

s l r o r r l t l  l x  s r ( x  k l ) i 1 f ( l  1 ) r r r s i ( l f  l ) r ' l ) r r l r l \
l r t r g r l r ( 1  i r r c i r s  r i r r ( l  l ) | 1 l ) i r f a r i o r r s  r r ) r r l (  l o r

r l r t i r  r l i s t l i l x r t t o t t  ( h r f r n e  i r  ( f r s r s

I \ ( n  i l  r l , ( s (  r ' ; t l i , r r i , r r r  r r r o n i r o l i r r c  o l r l r r -

r i r ,  s  r r r i  l r r l l t  l l r r l i z r r i  i r r  r l r l l L  r l r r r s .  r r t  l  ' t s t

2 l )  r r r i l l r o r r  r  i r i z l r r s  { 1 i o  l i v (  r i ! )  r (  r r r r ) r f l \

l r , r r r r  s h c l r i r s  r , ,  l r ' , , l l i r i ; r l l v  r l s i t r r i r t c r l  l " r

, . r l r r t  , r ' . i l r  ' " " r 1  |  ' \  $  r " r  '  '  i

s r | 1 r r ) (  r 1 s  ( ) r  o r l r L  r  r r ' l i : r l r l ,  t r i r \ s  r 1 )  ( l {  l (  r

r r r i r r c  r l r l  r  l r r r r r ! i r r ! r  r r r r l i i r t t o t t  r l o s i  r ' ; t t t  s  i  t t -

r  L r r r q l l i r r q  t l r c r I r .

COSTS
1 1 , ,  , . ,  "  r  ' l  , 1 , " .  i l  r "  r ' *  1 , ' , 1 '  r ' " i "

, , r r l i r r , r l  , r l r , ' ,  r s  c s t i r r l r t i r l  ; r r  ; r l r L r r  l r l  i  l r i l l i ' r r r

l l , i s  t , , r , , 1  i r r <  l r r r i ,  s  $ ! . t r  l , i l l i . r r  1 r r  1  1 l t r l ; \

c s r i r r r r r r ' )  l i , r  l ' r , ) q r i t r r r  " l ) .  ; r l r o r r r  I l  { r I l r i l l i o r r

I i , r ' ; r  o n <  r r r o r r r I r  r r r r s r c l r ' l i r r l  s r r l ) l , l Y  s r ( , r ( ! 1  r r r

l l r i r r \  l ) i r r r s  r , l  r l r {  l r o s r  i r r (  r t s  I i r r  1 1 0  r r r i l l i ' r r r  : r t l r r l t

, r r r r r r r t s  r r r r r l  I l  l l  r r r i l l i o r r  i r r I r r r t s ,  r t l r p t o x t r r r r t t t l l

$ l l ) r )  l l ) i l l i ( , r  l i , r  l , L r s r  s l r e h ,  r s  l i r r '  1 r ' r s r r r s  $ l r r r

r o L L I l  r o r h  s l r i l r s  i r r  r l r i  r r r , , s r l r  L  t  r r r  r r ; r t r r l  l r i t l r

r r  l .  . , r  ' . ,  . r ' . .  "  . , r  \  i r  r  r r l l i  , r  " r  ' l l  l  r r l i

i n q  r  l r r r r r g c s  r r r r t l  : r r k l i r i , r r r s  ' , ,  P ' , , * 1 ; , 1 1 1  l )  '

l  , ) f  r h (  l l f s r  v i , , r ' r r l i . r  l r r r r t l i r r g ,  i r l ) l ) r i ) r r r r r i r r ( l \

$ i 0 0  n r i l l i o r )  c , r r r l l  l x  s l r i r r t  ( l l i t r i \ 1 1 \ i  l i ) r  r l r ( '

s r , r , , r r r l  r t ; r r ' .  t l . i  l , i l l i o r r ;  I i r I  r I ) (  r I r i I r I  r , r r r ' .  $ 2  7

l , i l l i , , t t

l i r r  r h c  n r r x l i l l , t l  r h r l \ ' v r : r f  l ) f o u f a r n .  r h r  a n -

n L r a l  l o s r  p c r  L L S  c i r i z e n  u o r r L l  l n r o u r r t  t o  l c s s

r h ; r n  $ 7 .  c o n t r ; r s t i n g  \ \ i l h  i r  ( ( ) s l  { ) 1  ; r l ) o t r l  5 0  (  (  r r 1 s

y x  r  1 x  r s , , r r  r r r L L v  t , r ' l ' ; r s i n g  L J  S  l x  r  c r p i r r L  c i v i l

r i < l i r r s t  c o s t s  o v c l  r c r r l i , l < l  w o r r l r l  p t r t  L l  S  c o s t s

i r r " ' r , r ' r r -  l \ ' r r ' , r  ' ' \ ' r ' '  s '  r r ' l r r r ' ' i r r r '  r r r r

r r i '  ' r '  . 1 '  r r ' l r r , t l '  .  " , l l  l ' l ' , "  \ t i " , r ] ' t r -

r l i r L r r c s .  t h i r l l r l ,  r r l r o L r r  $ i : l  1 x r c r P i t r r ' ' l  l r c  t r L w

U  S  r i v i l  t k l c t t s  l ) r l ) g , r t r r )  \ ! , ) ( ' l ( l  r f l n l s " r  l x f
r ; r p i l r  c r l x  r r r l i r r r l l s  i r l  l l r (  1 n ) l l ( ) r r r  r i r r r g (  1 ) l  I l r ( '

( u r r r ' r l  S , ^ i ( r  r , , r r s .  r h i c l r  ( r r r r ' ( n r l \ ' f r r r r  J l t J  l ( )

$ 2 1 )  l  h <  i r r r c g r ' : r r c r l  S ( , v i (  r  (  ; \  i l  ( l (  l i  n n  ( r ) s r s  r ^ 1  1

r h c  v | r r | s  I r r  ( 1 ) n s l  r (  l i o n ,  ( t l 1 1 i l ) r r x  r r l .  s l r x  k

l r i l i n g .  r ' r r . .  r , , ,  r ( )  r l n n s i , r r ( l s , r l  ( 1 r r l l ; r l s  p , r  S u i c t

, i t i z c n .  i r r  r o r r t r ' ; r s t  t o  r i l r r r r r l l v  r r o r r l r i s t t r r t  t t S

{  i L i l  , l (  1 (  r ) s f  (  l l ( n 1 s .

CONCLUSIONS
I  l r c  r i r r r |  i s  v t  r r  I r t r '  l i r I  i r r i l i r r r r r r q  s l r i r l l  ( r (  r r l l \

s i c r r i l l t  r r r r r  , \ r r r l r i i ; r r r  r  i r  i l  r L  l i  r r s l  l ) f (  l ) i r r r r r r ( ) r r s
l r r  l i r r r n  v c r u s .  r l r t  t l i l l i r r r l r i L s  r r l l  l i k c l r  t o  i n -

i r , ; r s r ' .  , \  s r i r r t  s l n L r l t l  l r  r r r r r r l ,  s r r r r r .  l , r r  h c v  I l t
l i s , , h r r i ,  r r n t l  l , r r i l t l  r ; r 1 , i , l I  r , r v ; r r r l  r r  r r r r l i l r k

l i l ,  . , \ . , , s .  r  ' r .  r '  1 ' r ,  ' '  r r i r , .  ' 1  l , t l i ' r '
( ) r r r l  t l r i s  I < : r l i s t i r  \ \ i r r  s , , r \ r v r r r l l  I ) r ( ) l ( 1 r  r s

r r r r t l i  l r " i r v .  i r  t i l l  s i t r r r L l  r l r i r r  l l !  L J  S  l t t ' s  r L l ) i r r r

r l o r r r r l  r l x  < 1 r  r r r o r ' ; r l i z i r r t  p o l i o  o l  N I r r t L r r r l  , \ s s t t l r r l

l ) t  s t r r r r  r i o n  r r r r r l  i s  t I t  r , ' r r r r i r I i  r I  r o  r r r r r r i r r  , \ s s r r | c t l
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APPENDIX G:

THE SOVIET VIEW*

I r  t l r c  K l r r r r l i n  s  1 r t  l r r ' 1 , r i o r r ,  r l t ,  t r i r
r l r r l s t i o r r "  ; r l r o r r r  r l r t .  l l i u h  l , ) r , r r r r {  r .  t k r  i s r o l  t . i l l
n o t  l x ,  \ \ l r ( . l h ( r  l l r (  L l . S .  l r ; r s  r l l ,  r r t h n o L r ! . x r r l .  i r r
r l r r s r l i i r l .  r , r ' u i r n i z r r r i o r r r r l .  o r  r r r r r r r r r g { r . i r L t  r . r . * , r u . , r . s
; r r r l  s k i l l s  r r r r r . s s ; r l v  r o  r r r l r v  i r  r t r r . r , r r c h .   r c  b i r
r l r r l s t i , r r r  w i l l  l x  i l x , r l ) ( . r  r l r f  t 1 . S .  l t , ; u t r  r v r r 1 ,  , r r x r
r l r c  A r r r r . r ' i r : r n  1 ; r r , 1 , l c  L r r l I r  r l r r r r  I r . ; u i t , r s I r i I r  t r r r c
r l (  \ i l i  i , r , l  r ( , s ( , l v (  r { )  ( t , ,  r l r |  r h i r r g s  r t r i r r  r r | , .
| l ( \ r ' s s r r \  l ( )  l r r . i r r q  r l r .  r r ; r r i 0 r r ' s  r t , r  l r r r 0 l o q r c r l  ; r n ( t
, r , , i , , . , ,  . , 1   i . l , r  ' , .  1 r ,  .  r r  r , ,  , , t  r t , j .  t , r , , , 1  |

N L , s ( r ^ ! .  ( , v (  f  r l r ( ,  I ) i , s r  r I r  r r r t r . .  t l l r s  i r r c r . r . , r s i r r q t v
r ! r r r  r r r r  r r l  i r s r , l l  r l r r r r  r l r c  L i . S  i s  i r r  i r  s r r r r I  o l  s r r . ; r < l r
r l , . l i , '  r , , r r , 1 . , r r r , " . , . , , . , , , , , t  r . , | | | . | | | , , | | . | I I \ .  \
\ j r r r ,  r ,  ,  r  l . r i , , i r .  r  r .  i , , "  r r  . , , . , .  . , , , l  I , r  r l . ,  : r , , r  r ,  r .
r r  (  ) i l t , i r ; r t r ) n  ( , 1  t h i s  ( l 1 l i r x , .  ' l  l r r . r  r r . s r  r r p o r r  r l r r ,
1 , ; r r r o l r l r  o l  s r r x  l i  i r r - r | , u 1 .  N I ; r r x i s r  t , t , r r i r r i s r
l r r ( 1 )  ( s  i r r x l  ( ( ) r ' ( (  l ) l s  t l r i r l  r r r . r .  r . c l r r r i v r .  r o  r l r r ,
w ( ) r k r r ) r s  , ) l  r  r  r  r  r  r  r  r  r  r  :  r  I  r  I  r  .  l ; r v r s  o l  s r r  i : r l  r t l v c l , p -
r r ( . n r  l l ) ( , s (  | r " r  ( l i (  r i r r (  r l r ; r r  r l r c  i ; r  

 

o l  r l r c
t I  S  - l ( r l  (  i r t ) i r , l i s r  s v s r c r r r  ; u r l  r l r ( .  r r i r r r t t r  o t  r t r f
So' .  ict  L,r l  t  orrrrrrLlr isI  svstor olr  l .or. t<l  scrrt l  is
h r s t o r i r ; r l l v  i r r r . r i r ; r l , l  l I o r v o l r . .  i r r  r c r . r r r s o t  l r o r r
r h ( .  ( l ( r  l i n (  l t r s  p r . r x r r r t t  r l ,  r l r l  S o v l . r s  t r r r c  c r r r
t ' 1 , . , , i / , ' l  . ,  . , r , , , . : r . . r  i , t  , . . r I l l . r , .  r r . . r . . r r , < . .  i r
l ' h r r  l r  r h r .  L i . S  h ; r s  t  x p o s e r l  i r s  t r r r  k  o l  l , i t i  r o  . . ; r  r
' r '  o l ( l  \ ! r r v s  r r r r r l  i r s  l r r i l r r r |  r o  r o r r l i o r r r  r l r c  L J S S I t
l i o r r r  " l r , s i r i o r r s  o l  s r r . r ' n e r l r .  l , i r r  r . x r r r r r P t , .  r r r c

.  l  l r ( .  r r ( i r ' t ) r r r ) ( 1  o l  r l t  t i , r r  i n  V i e r n a r r r .

.  l L (  ( ( m ( ( s s i i ) r r  o l  s r l a r t . g i t  1 ; a r i r v  r o  r l r t ,
l $ \ > l t  r i r . r  r ,  t , r , , i ' r , ,  . r , r r ,  l , r , .  i i r , " , . , , u l
t l r c u  l i r l n r r l l v  i r  l ! , 7 2
A ( ( ( t r t : u r ( r ' o l  r h I  S o v i e r  s r r . L r r  r L r r . r t l  . . p r . i n -

, r t , , , .  . , ,  t , . . . . , ,  t , , t  , , , ,  r i , r ,  r r , , .  i r r
Ll .S. Sol ier fc lar i ( , rs lr i t )s l l1,rn l1)72 onr. ,Lr.( l
l {cpc,r tct l  l r rLtkdr;wns in r l r t  t l )70s u,hcl
Ll .S. r l r ( l  So\ i (  r  inrclcsrs clashcd ar <l i  crcnr
Porr l rs r l  utc \ ! r) f i (1.

.  ( l ( r r s r s t r n l  | r ' r | t . r r c h r r r I r r r  i r r  r l r t .  l r r r r l r r s c r r r r
, | , \ , I , . | , | | | '  | | |  , r r , t  I . ,  , , 1  r l ,  r r . r r  , , r r  . . L . r r ,
r r l j r  r r r r r l  r r r  l r r r r L r q i c r r l  t n , l ( . r r l i l l  o  r u r l i r r \
r . n t t s .

I t y  t l r , r r < l  1 ) l  I l , 1 l 0 .  r l r c  K r L . r r r l i r r  r r l r p r . r u . r r l  r o
u c r r u i r (  l v  l x  l i r , v r ' :  ( I ) r l r i r r  r h ( .  L J . S  t r r u l  r c ; r l r r r t r r
l h ' ' r r  ( ) t   o  | r ' r L r | n  i r r  i r s  r [ . r t i r r r . .  ( ? ) r l r ; , ,  , , s . ,  ( ( n r -
s ( r t L ' f r ' ( r . ,  r r n  r r r o r . r s i t , t c  s t r i l r  i r r  t r r r o r  o t  r l r r .
L  S S I {  l r r u l  r ; r h c r r  p l r r r l  i r r  r t r r .  . . t o l r r r ; r r u , r r  , r
\ ! ( , f l ( l  1 ( r f ( r ' s  i r g i r i r s r  r h ( . t  . S . .  ( t j ) r t r i r  r t , ( . L I . S
r o L r l l  r u ,  L , r r r r . r .  p r r l ,  ; r r r r t  r l r r n v .  i r s  l r , l i r  i r . s , r r x l
( r ) u r s ( s  ( ) l  ; r ( . | l r )  .  ;  r ( i  ( l )  t h l t  r l r c  L r . S  h ; r s  r r 0
(  l ' o r ( 1 ,  l l r l  t ( ,  r c r . o r : l n i z |  r r r r r l i k  r  i r r  ; r r r o r . r l  r r i r h  r l r r .

, , 1 , . , '  r i \ ,  r ,  , l r r ,  .  , , t  . , r , . , , r \ ,  r . : ,  t ! , $ i  ,  . r i , r  , r r , , r l
i r r  t l r l  l o r | l

I  l r x  r l x  s  r l r c  K r , r r l i n  l ( ! , k  ; r r  r l r i s  L , . ; r .  s r r L r ,
t i o r r  r r r u l  p r . o s p r r  r s  , r l i l r .  r r  v c r r r  r n  t , r l s i r i r  r r r
l { (  j , q i | ' r  i I l  r l ) (  \ \ ' l r i r (  l t 0 r r s r . l  t ) r r . s  i r  r 0 r r s r < 1 1 . r  h i r r r

r '  l r r , , r . , r ' , r :  r ' . r F , . , 1 1 1 ^  .  l
, r ( l v f r ' $  l ) l l , , u ( ( , o l  n o l l l  t i , r ' r c s . , ( ) r  r l x . s  i r  s r t
l ) l r )  r s  i i f l i l r r  ( , 1  . , , 1 ) i ( 1 r i \ c  r . r , r t i r i < , s .  r r s  r l r r
S r r  i c t s  r k  l i r r c  r l r c r r l r n t l  l . i l t i n {  r r r r r l  , r l ) t c  r o  r o i r ( n . ,
( 1 , ' r f s ( . s  r s  h (  n ( . s  l ( 1 1 , l s i r y  i r r  r l r r . p r r l s r r i r  o l  r l r c
l L l l r ( t a l | r c n | l r i  i n r c r r s r s  r ) l  r l ) ( .  L ]  S . r ,' l  

h c  r r r r s r v t  r  h f r l  i s  ( (  r ) r r l  I r  i s  c l r u . r ; u  r o  r r x ,
r r r r s r " " e l  r o  r l r t  r r r r l t  s l r r i l i t  r l r r c r r i o r r  o r  r r o l . s l r . -
' ( , u s l v  r t r (  l \ r l  r r l i n  w i l l  r  i o v  , r  f t i q l r  I  r r r r r r r < , r . r t t r  r _
s r o n  l l  r l r '  l ! . s x k , r r .

l l  s l r ) u l ( i  l x .  r r 1 ) t ( r l  r h r u  r l r t ,  S o v i c r s  l r a r  c  r r r n r t .  r 0
f ( ; r ( 1  $ ' l l r  I ) a l r j c u l a f  s k c p r i r i s r r r  r o  r I r l a r r r r o r . v  o r
, 1 , , r , ' r . r ' , , r  . ' r r . ' r , r , , t  r , . , r . , r i , , r r . , , t , , , q  l  . \ , t , -
l r roaches in rr i i i rar.v:r11air .s as a conscrlrrr : rct ,ol
thcu n(\v appr.aisal  ol  rhr Li .S. l , i , r .cxarrrpl t : .  a
l)rol l r in( r) t .  Sovicr \ \ashiuqror l  rarchcr has sai t l

"  L in l .ss  , rhcNr i ! .  in i l j (  r r . ( t .  a l t (h r fs  appuf ins  u ,  L , j , s  ̂t )
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that "it is very typical ol American political tradr

tion lbr new leaders to lbrmulate some kind of

new policy line, give it an eye-catching title' and

thus'declare' themselves, without, howcver, any

readiness to do thc things neccssary to eliect any

meaninglul changc " ln this context, Soviet mil i-

rary an;lysts lightly disregard such past stated

tJ.3. docrrincs as "massive retal iat ion," " l lcxible

responsc," "graduated detcrrence," "cily avoid-

ance,n uthe Nixon Doctrine,' 'sufficicnt deter-

rence," " l lexible options," etc 
' l  hey assert thal

al l  ol thcse and ,, lh(rs represent no(hing m(lre in

rcal tcrms than empty subterlugcs intended to

susecst (apabit i l ies lha( du nol exisr '  Dirtct ly r-rn

rroi ir,  S"ui", ,rbscrvcrs openly disdained

announccmcnts ancl contrived leaks during the

last months ol the Carter Administration regard_

ing new weapons possibilities and new military

strarcgies and Programs'l h. i  is"u, *. now lacl is whcther the Soviets

continuc 1() havc such attiludes or whethcr altcr a

vear ol-expe ence wilh the Reagan Administra-

tion th.y no* p..."iue Washington as sulliciently

purposelul and resourceful enough to conlront the

USSI *l t t t  a truly bold new departurc in i ts et:

lbrts to relurbish U S. military strength and to

recstablish U.S. Power and inlluence in the

world.
At the Present stage ol the Rcagan Administra_

tion, Moscow gives convincing evidence that it

perccives a genuine lumabout underway in U'S'

internatirnal purposes and attitudes and that it

sees itsell conlronted by a lbrmidable challenge ol

indelinite duration across the broad sPectrum ot

globalstruggle Further, it indicates that it is lind-

inq the pre."nr policies and courses ol actir 'n by

rhi new Adminislration ro be dccidedly disrurb-

ing lrom the standpoint ofSoviet aims and expec-

tations. !'urther, it sees itsell in a dillerent

ballgame than it has engaged in with the U S'

ou"i the pust 20 years. lt feels it is no longer

testing the U.S but is itself being tested by the

United States-

'Ihe key point about present Soviet assessments

is that the Reagan policies have prolbundly

shaken the solidly held Soviet conviction thal,

regardless o[ Reagan rhetoric betbre his election,

the hard realities ol the world Power sltuatron

would tbrce him to tbllow essentially the same

policies toward the USSR as his threc

Predecessors,
During his visit  to Moscow in May 1972' Presi '

dent Nixon unexpectcdly, tiom the Soviet point ol

view, accepted Soviet-dclined principles o1'
"pcacelul coexistence" as the guiding rule Ibr

U.S.-USSR relationships and, a1 the same trmct

at knowledgcd and even wekomcd Sr,r i t t  attain'

mont ol strategic parity vis-a-vis thc U.S 
' Ihc

Kremlin did not cxpect this and has sincc riddcn a

wavc ol incrcasingly high confidcncc.
In the Kremlin, percePtion ol U S. lcadership

made this prolbund shili not because ol a sudden

change ol heart bul bccause the U.S was lbrccd

to do so by the "objective rcalitics" brought

about by a decisive shili in the "correlation o1

world lbrces" and primarily in the balancc ol

mil i tary might in Iavor ol thc USSR. Subsequent

developments in thc U S.-Soviet relationship

brought a hardening ol this view to the poinl ol'

Soviet convict ion.
By the time Reagan assumed the U S. Presi-

dency, the Kremlin clearly evidenced its settled

assurance that it was lully in control ol the contin-

uing globat struggle between the USSR and the

U.S. ln lact, i t  might be said that i t  viewed the

luture as its oyster. To be sure, the Kremlin

Iigured that Reagan might prove troublesome in

thc beginning ol his tenure, given his ideological

credentials, but this would necessarily be short

lived. Civen the actual power balance in the

world, like his immediate predecesson, Reagan

would necessarily have to seek accommodation

with the USSR.
Brezhnev had classically voiced such an assur-

ance on the eve ofthe 1976 U S. Presidential elec-

tion when he told a Central Committee Plenum
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thar "r lxx\1r rrr i ! .hr l ) ( '  in ot lnc in \ \ashing-
lorr  thr LJl i tccl  Srarcs ni l l  l ral ,  ro r .cckon
r i t l r  t h c ; r r r r r a l  a l i g n n r c n r  o l  l i r r . c c s  i n  r h t , w o r l d
whir l r  in rcccnr ycar.s havt.  pnrrrrprtd rhc Anrcr i-
crn l rr l inp cirr  lcs,  al l . f  rnakinq ir  s{) l ){rr  anarysrs or
r r  ,  \ . \ l l r r r  . i t ' r , l r t , ,  .  , ,  - ,  "  t  , ' r r , , f  , . , r , , r j l . f ' , ,
i rn uu(kfsrrn( l jn{ iv i rh r l t  r ror l l  o l  s(x. i :  isr)r .  

'

l ix lx l r l rccs with ( larrcr wtrc ,rbvioustv sccn
i , r  l \ 1 , , r , . s  . , r  l , r J l \  ' , , r t l r r , , i n {  t t r c z t , r r , . : .  1 , r ,
t l i l t ions. r \ l i t . r '  I t t ; rgrru s I1l t30 vir  rrrry tx, t , r '
( ; i r f l ( , r .  S ( ) \ i c t  r L r r r l u r r i r i c s  h a s r t r c t l  r o  a p P l 1 .  r l r c
s i r r r r r ,  t h i n l i i r r !  t o  t l r t  r r o v  L l . S .  l c a r k  r  .  ( ) r r  r h c  r l a l
| , l l r l u r q  r l r c  r ' I r  r i , r r r .  A l c x a n r h  l n r y i n ,  a  [ . a t t i r e
s ( , r r (  l  ( ( ) n r r r x , r t : r t o r  o u  i r r r t r . r r i r r i o r r ; L |  a l l i r i r s ,  r r r r r ,
r c n ( l ( \ l  t l r i r l r r n v  L l . S .  P r . r ' s i r k r r r  i s  e L r i r k r l  r ) ( ) 1  l ; v
i r r y  t x f s ( n r i i l  i t I a s  r r r r l  r r r r r I r i r i o n s .  l r L r r  t ) v  I l r r
r ' (  i r l i r i c s  { , 1  r l r (  $ ' o r l ( l  r r x l ; r v  .  ' l  h i s  i s  r r r x r o r r o r
c ( l l y  l f l r ( ,  I ( x ) ,  ( ) l  t l r  l i r r r r (  u o v c r . n r r l  r r r  r r l  I i , s i
r  l c r r t  l t c r r e i r r r . '

! V l r r , r  t l l  t r r r . l v  l x , l i l i c s  o l  r l r t ,  l t l a g r u r  A r l r r r i r r -
r s r f ; r l r { ) r r  : t l ) l x t U l 1 l  I ( )  f u l l  { 1 ) u  I o l .  t o  w l ) a t  l t l c
S o r  i c t s  r r r r s i r l t  r c r l  r o  l ; t  r l l  r l i r r a r c s o {  r l r t  b i r l r r r r r t .
o l  w o r l l  l i , r n s .  S o v i t . r  s l r , k c s r x , r r  i n s i s r c < l  r h r L r  i r
w o r r k l  l l r  o r r l v  i r  r ) i u r c r  ( t  r i r r r ' l r t l i , r . c  r h c  n c c c s
Nafy (1)frrcri(rrs worrkl lx nrark,. 'l'I:rr�s, 

I'rarrla
. r s s ,  r ' r , .  l , , r r  \ , 4 , , r ,  1 ,  1 , .  t , r B  t .  r l r  r r  r i r r  v . r .  r . r r r r r r i r r r g
n i r { r  o r r r  l i r  t h c  l { c r r q a n  A < l r r r i r r i s r r . l r i o n :  . . l r  w i l l
i (x)n l l , rvr 1r)  r :LLkt i rs Posir iorr  c lcaI on a nunrlx.r-
, ) l  \ 1 f y  u r t n ) l a r r  l x , l i r i ( . r J  i s s L t s  .  .  l  h c  s i r u : r
r r o r r  s r n ( r  t l x , 2 { j r h  ( l l , i j U  ( t o  g r . c s s  h r r s  r : r c n l 1 .
lai<l  l r rr l l  st i l l  lurrhcf .  rhc varvninq < l rasr:r  in
j r s  

l r h c  U . : i .  s l  b a s n  p r n i c n s  r r r x l  r h u  o L j c c r i v e
l tal i t r ls ol  t l r t ,nrotk.r 'n rvor.kl  s i tuar ion. Ant i  on
Nluuuch'22 lr t r la spokc t lcr  nron: r l i lccr lv:  t  hc
ca1;trr ins ol  \ \ i :stcr.n pol i r l '  wi l l  sooncr.  or tarel
ha!t '  l ( ,  hrccl  thc incxorablc real i r ics or our.
t i r rrr '  .  No ont:  is ! .oine ro rLu.n back thc rvht:( : l
o l  h i s t o r v . '

Horvcrrr ' .  as Washington pcr.sisted in pol i t . ics
nor l {r  Sovict  l ik ine, Moscou, appearccl  incrt :as
rngly t(J acccpr rhc lact that thc neu, U.S. Adnrin
rsrral i ()n was. in lacr,  demonstrat ing an unrix
pe.r( id i rrper i(nrsncss to I inr i rs on i rs l icruorrr  or

choirc that wcrc supposccl ly inrposecl by lhc..ol)
ject ivc n:al i r ics ol  an advt:rsc . ' t :orrclar ion 

ot.
rvor ld l i r l t :cs Lconid Zanriat in,  hcacl ot  rhc
( l l 'SU ( i (ntral  ( iornnrir tcc Intcrn:r t i r ;nat Int i rr
r)) i r t t t )n l )cparrnrcnr.  told a Radio Mosrrow
audrrD(r '  oD Mn), l6:

\ ( s  , , r r r . , , 1 , \  . r q a i r r  r u r r n r r r r . ;
rnto lar. ts whit .h indicart ,  rhar arnong rhosc
wlro t lL: tr lnr inc r lx p(r l icy o{ capi lal isr  .oun-
t l rrs anr rrranv o{ l ic ials wlur woukl l ikc ro rrsr
orrr  rhrral ; i l i rv.  lvho . t fc nor lcar l inr rr l la ir .s
towalt l  r r  r l r r ; r l i rar ivcly ncur siruat i (rr  ur lhc
w(r l( l - l ( ) l l 'af( l  ( rcat in{ i r  s i tuiLr i ( ln rr t  c(rr-
{ i  ( ) r r I ; r I i r ) r r I  hrrvc in rnint l  rhc ncw
l{ragr ' r  n(|rr) i r isrral ion. r ,hictr  rr . r ' r )1ly
r i u  (  t r )  l n ) w c r .  i r )  W r r s l l i  g t ( ) D .  l  h c  r r r , w  i L < 1 ,
rrr i r istrat ion consi<k,r .s rhar ol) lx)si l i { ) l  to thc
Sovict  Unior) in rhc t . r .orrornic.  l r , l i r i -
l a l . : r r r t l  o r l r t l  l l ( . 1 ( l s  i s  i r s  r r r a i r r  l x , l i t y  c o n
t t l r t .  l lcsir lcs.  rhcy rrr :Linrrr in rhar r trs
, i t , t n ' r r ' r i ' r  i , r r . ,  l r  , , r ,  , ,  q l , , l , r , t  I ,  i , t ,
Sovit  t  l ,o l i r l l r r . r ,  rrx,rr l r t . r .  rrnr l  l )ct i :nsc Minisrt : r .

l ) r : r i t l i  Ust inrrv qar( cr)nl i f r ral i (nr ol  sLrch al  ;q;-
plarsal  at  t l rc hight:sr lcvcl  rn Sovir .r  ; rur i ! , r , ,y , r  a
t |Lr lv |cnra|kalr lc nfr i r l ( ,  thar was { ivcn srr . ik ine
lrrrrrr incncc 6 I ' rat la,  t i  r )rain {) fr . : rD ot rh.
$)vi( . t  ( i ( rrrrLrnisr I ,ar.ry,  on.fulv 2tr .

Ust inr l  obsovct l  wirh ol>vious str is l i r . r ion rhlr
" i t  p lovct l  possi l ;h:  i r )  thc l ! )70s l ()  chann(. l  inrcr-
nat ionr l  rr la l ions inro rhc r .elaxariorr  ot  rcnsion
r n d  t o  t o r r r n r t n c t  r c s t f u c t u r . i D {  r h c n r  o n  t h ( . p r i n -
ciplcs ol  pcarl i r l  crx:xisrcncc. '  Hc dcrai t( .d rh.
l )( incl i ls lhar had dcr. ivt 'd lnrnr thc Sovicr sr:rnd-
point as a rcsuir l  brrr  nonr ol  rhis.  rr  rrcn
iar:rcnttx l ,  holds goocl rv irh rhc l {caean rc:rrrr :

Al  rhc tur-Ding poinl  ol  tht :  lJ0s ther.c has bcen
a racl ical  chanet in rhc pol i ty ol  thc Uni lecl
Statcs and a numfrcr.ol  orhcr NA I  O t :oun-
tr ics.  l  hc uppcr.hancl therc was rcsurrr(o Dy
,  i r i  l ,  \  u l r i ,  h  , , r r ,  n I l r r  r r r v . t v ,  s  , , n  r u r , .  i n
intcrnat ion:r l  rr ;urcr.s,  rvhich rcl i rse ro acccpr
thc changcs r:onr l i t ionet lbv hisrory which are
taking place in thc wrrr . ld.  and whic. l :  havt:  sct
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lbl themselves the objectivc ol altering, in
their tavor and at any price, the balance ol
power in the world arena.
He lbllowed by bearing down on specilit trans-

gressions ol the ncw Administration in Washing-
ron and then suggested balllcment-indced dis-
beliel:at what thc Kremiin purporls to scc as a
lbolharcly deliancc by thc U.S. ol thr, "harrl

realities" it laces with the prescnt adverse balance
ol power. He askcd, "Whcrc is such a course
leading? What arc thc new U.S. leaders prepar-
ing !br thc world?'fhe rul ing circles ol the United
Statcs are bringing mattcrs to a lurthcr rnten-
silication ol intcrnational tcnsion and an cxacer_
bation ol S(rvie t-American rclations." ln a lurthcr
ql l(rr ir in. hc suq{eslel rery rcal apprchcnsion on
thc part ol thc Kremlin, albeit undcr tr:vcr ol
standardizcd Soviet bravado. " ls thc White
Housc really thinking serkrusly ol rcviving thc
'cuclgcl pol icy' in thc 191j0s?' lhc world today is
nol as i t  was. l t  is not thcy alonc who havc l i)rcc al

their dispos:rl ."
Accordinc tu irs own tcstimony. what is mosl

disturbing to the Kremlin is that the U.S. Admin-
istration is evolving a comprehensive lnterna'
tional policy and program ol action which treats
thc Sovie{ thrcat as central and, on the other
hand, avoids direct engagement ol the U.S. with
rhe Soviet Union.

|or the past 20 ycars, Moscow has been accus'
tomcd to U.S. administrations being preoccupied
with zrlr,?.r with the USSR. This is the lirst time
since the 1950s that it has had to deal with one
preoccupied wnh oppatilior to the USSR. In this
connection, Soviet spokesmen makc clcar that the
Reagan postures and policies are having telling el:
tbcts upon the Kremlin's leeling ol assurance that
ir is in rhc driver's sear and knows where i l  is go-
ing and by what means. Rather, the Reagan
postures and policies are producing signs o1
uncertainty, if not conlusion, and a seeming loss
ofa sense ofdirection in the Kremlin. At the same
time, these spokesmen leave no doubt that the

Kremlin is assessing the new U.S. Administration
as lul l l  resolute in rts purposes and knobine in i ts
plans and, hence, both intenl upon and capablc ol
major ellbrts to bring about a reversal ol roles in
U.S.-Soviet relationships.

A number of factom and circumstances are
cvidently responsible for this situation:
1. Tlu Adminittration\ Peruasiue Focus an lhe Soa;el

l'hreat.Soviet spokesmen at all levels are con-
stantly talking ol present U.S. attitudes and
policies as being taken up with "antiSovietism,'
uanticommunism,' and "the Soviet threat."
The Soviets themselves have, ol course, always
stressed, indeed made a virtue o1, their own
Ibcus on the anti imperial ist ( i .e., anti"U.S.)
struggle in virtually everything they do and
plan to do. They do not like the shoe on the
other foot. Izwst;;a rcllected the Sovict concern
on May 21 when it spoke ol "thc anti-Soviet
hysteria which the Reagan Administration is
stoking.'As noted above, Zamiatin contended
on May l6 rhat "the new administrarion { 'on-
siders that opposition to the Soviet Union
. is its main policy concept." Marshal
Kulikov, commander of lvarsaw Pact forces,
wrote in ndSlaronJune 21 thatU.S. concen-
tration on hostility toward the Soviet Union is
similar to'the aims set by the Hitlerite leader-
ship in attacking the Soviet Union," and that
anti-Soviet statements (are not drcpped by
chance. They express the definite political
thrust and activity ofthe new U.S. administra-
tion.' Marshal Ustinov spoke in his P/aa1a ar
ticle ofJuly 25 of"unconcealed anti-Sovictism'
on the part of the Administntion, and added
rhaL,'The U.S. has chosen an(i-Sovirt ism al
the top of the list of things that currently form
'the basis of its foreign policy.-

It is in such a light that the Sovrets vrew
President Reagaris decision to reverse Presi-
dent Carte/s abandonment ofthe linkage con-
cept. Soviet spokesmen interpret this move a,
demonstrative of an intent to force fundamen-



rhe soviet view 1 55

tal r:hanges in Soviet policies and concluct.
Poli tburo member Konstantin Chernenko
singlccl this out lbr spccial at lcntion in his
Lcnin Day spccch on Apri l  22: " ' l  hc Unitccl
S r : r r ,  r  s tu l , l , o rn l y  j r \ . . n \  rh r r  ra l ks  on  . r r r i l
spcci l ic qucstions must bc l inkr:d with thc
nholc ganrbit ol intcrnational prolr)cnrs."
l lrrrcign Ministcr Cronryko dwcl( at lcngth
u 1 " r r t t h , . r l l , r - , r l t r i l . " r  r h (  ( , , n ,  (  p r  i n  r  m , r  j , , f
rrrt iclc hc wrotc l irr Kamzrazrt inJanuary, say-
ing, among olhcr things, {ha( "with this l ink-
agt i t  is csscntial ly inrpossiblc to rcsolvc a
singlc irrtcrrrational problcm.'

An , ' r l r ,  r  1 r r  i l i r  , , l  t hc  I { , . r 9 , ' n  A , l n r i n i s r . r -
r r "n  s  : rn t  i -S '  r  i ,  r  1 r ' s run .  rh , r t  i s  l x  r ru r  l r i nq  r , ,
Moscow is tha(, unl ikc thc situal ion wilh thc
Oartcr Arlnrin istration, thc Prcsichnt an<l his
rxlvisors havc shown thcy <b nol in(cn(l t() lxl
i n l l ucncc r l  i n  t hc i r . ho i ( c  o l  po l i r i cs  an< l
r(nuscs {) l  lc( ion by conccrns ovcr <l isplcasinu
, ' r  1 ' r r n , ' k i r r <  M , ^ r , , u  O u t s r ; r n , l i n t , ; r . s  i r r

lxr irrt  l iorrr thc staDdpoin( ol irnpatr on thc
Sovitrs havc lxr:n thc Administ l ir t ion's st ln(l
()n thc Oul)an-Sovict involv<:m<:nt in l i l
Salvarlor ' ,  thc A<lnrinistration's cxprcssion ol
opcn opposit ion () thc Sovict threat 1() l)(rar(r,
antl thc Aclnrinistralion's clisrcgard ol Sovict
scnsitivitics ovcr its nrovt:s towarrl closcr rela-
tions with (lhina, movcs which Prada opcnly
vicw<:cl "with alarni' and charactcrizecl as
conlionting thc USSR with "a ncw ancl highly
dan!.lcroLrs statJc in thc dcvcloprncnt ol the
Chinesc-Amcrican partncrship."

Fina))y is the maner ol calling a spaclc a
spacle. Somcthing ol a shock wave has bcen
procluced on the Soviets by the practice ol thc
new U.S. Administration ol speakine l iankly
about the motives, purposes, policies, be-
havior, ancl prospccts ol thc Sovict lcadcrship.
When President Reagan spoke at his January
29 press conlerence ol Kremlin aims to
establish a world communist order and addecl,
for good mcasurc, rcfcrence to the peculiar

Sovict rules ol morality, scrcams of outraec
wcrc sounderl by Moscow- So, too, whcn Scc,
rctary ol State Haig chargcd the Soviers with
using internat ional tcrror ism in thcir  concluct
ol  lbreien pol icy. Simi lar react ion rnct Prr:s i-
clenl Rcagan's assertion in his May 17 a<J<lress
at N()trc Danrc thai  thc Wcst wi l l  s imply trans
, r . n d , , ' m r r r u r r i s m ,  r l r a r  ' i r  w r l l  , l i . r r i * .  r r . r .
somc bizarrc chaptcr in human history whosc
last pagcs arc cvcn now l ;c ine wri t tcn." Whi lc
sorrc Amcricans, ant l  othcr Wcstcrncrs, hart
clcplorccl suclr liank talk by thc l'rcsi(lcnl and
his tcam, tbc Sovir : ts in thcir  rcadions havc
nratk: r:lcar thcy pcrccivc at risk hcrc a onc way
a(lvantal tc thcy havc long t :njoycd in thc con-
rhrct ol  idcok;gi tal  warl i r rc agairrst  thc U.S.
- i rxt ' r  than this,  by a l i r  no k, t ! {cr wi l l inq to
t i ( . i ts han(ls whcn cng:rgf( l  in a I :dcl i r l  srru! i ! ik.
lbr i ts survival .  1hat,  tht  Sovicts nrakc clcar. ly
cvirk nt,  t rrrublcs Moscow no cnrl .

2. Dawnpla.y ol Dialogue anl N.lot;atiant. 'l'hr

Sovicl  l )cnr( 'pl ion that thc t{cagan A(lminislra-
t i tu is proccccl ing with i ts internat ional prrr
grams without ( l i rc( l ly <:nt:rging thc U.S. wirh
thc USSI{ has bccn most starkly .onl i rmc(l  l )y
Washinglon's rt:sponsc, or bcttcr. by its lack ol'
r ' a l n , n \ i .  r , ,  r r i r r n x n l r  l i , , v i ' . 1  , l l h f r s  1 , ,  r . j l t  i l
involvccl  in va ous nclr() t iat ion tr ; r(ks. M()r-
cow makcs i t  crystal  c lcar that i t  is dcqty
trnrrblcd about thc conscqucnccs ancl impl i t .a-
t i o n s .

Moscow, by way o{ Brezhncv pe$onally,
has scrvcrl up a heavy mcnu ol proposcd lalks,
agrcements, ancl ncgotiations to thc Reagan
Aclministrat ion. Ini l ia l ly,  the Kremlin 's pur-
p r ' . c  w a .  c l c a r h  I o i n v u l v i  r h c  U . \  o n r r ' . r g a i n
in the same sorl of ncgotiating samesmanship
that had provcd so uselul as a means ol lbre-
stal l ing U.S. ini t iat ives wi(h prcvious U.S. acl-
ministrations. None of thc proposals was ncw
or involved any sort of change in long held
positions on Moscow's part. All were dcsigncd
to put rcsponsibility lbr concrete rcsponses on
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Washington to lorce the U.S. eiher to get in-
volved in exchanges and negotiations with the
USSR for problem areas and on terms of the
Soviets' choosing or, if it did not respond or
responded negatively, to expose U.S. recalcitr-
ance and aggressiveness in contrast to Soviet
peace loving policies and intentions

How it was all supposed to work has bcen
well explained by the Soviets themselves
Thus, Candidate Politburo member and Cen-
tral Committee Secretary Boris Ponomarev
wrote in Kommun;sl in March: 'The USSR's
peace proposals raise a dilemma lbr American
ruling circles: either to positively approach the
peace proposals or to demonstrate their dis-
regard for people's asPirations, and thus be
viewed as wafmongers,"

However, as time passed and the Reagan
Administration proceeded with development
and implementation of various elements ol its
international program without talking matters
over with Moscow or aesponding in any other
way to Soviet efforts to involve the U S. in
dialogues and various negotiating tracks, the
Kremlin began to indicate deep concean

Prauda complarned on March 24 that the
unew Government appears to be bent
on not a lessening of international ten-
sion but i ts growth. 'On May 4, the party

newspaper added that 'there have been

astonishingly few new actions or proposals' ol
the Reagan team relative to the USSR, and on
May 31 it went further and declared"in slightly
over four months the Republican administra_
tion has not advanced a single position pro-
posal on a single important problem.' Mean-
while, Brezhnev added his voice to the com-
plaints. At Kiev on May 9, he asserted that
"the solution of international problems by way
of talks and mutually advantageous agree-
ments appear to be way down on their list of
priorities, if they give se ous throught to this

at all.' And in a Kremlin speech on June 10,
he said:

I can say quite definitely: Not a single real
step has been made by the United States
so far during all the time since the advent
to power by rhe prcsenr U.S. administra-
tion either on that IEuromissiles] or other
qucstions in order lo.unlinu(. at lcasl in a
preliminary order, the discussion ol thc
essence of these questions, On the con-
trary, the Americans are delaying on
various prctexts the beginning of such a
discussion while we, lbr our part, arc
prepared for it at any time.

3. A'ghbal U.S. alfmsioe" to reestablih posilians oJ
shenglh uarldu;de. Throughout Soviet
assessments of the U,S. under Rcalian thcrc is
an ol i-€vident Kremlin perception that (1) in
l ieu ofseeking agreements with thc USSR, thc
ncw U.S. Administration is lbl lowing its own
agenda to develop positions ol stren!{th
wherevcr U.S. and USSR interests clash ancl

12) i t  is achirving somc signil icant succc.ses in
this regard.

Prulda rellectec) such a perception as early as
March 25, assert ing that ' the White House
can find nothing bettcr than to settle the most
complicated and acule problems ol interna-
tional life by means of arms and positions of
strength.' Similarly, Intcmational Afa;tr, the
leading Soviet foreign allairs journal, claimed
in April that:

Reagan and other highly placed
Washington olficials in essence have
thrown down a challenge to the whole
world community In a word, the
bosses ofthe White House by their adven-
turist actions are trying to introduce chaos
and confusion into international relations
ro the point of exacerbaring the situation
to unravel the legal-treaty system and to
put the world on the brink of a nuclear-
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missile catastrophe.

ln developing its analysis, this Inwnational At'-
lairu articlc clariliccl that what is clisturbing
Moscow is that it sces the Washingron govern-
nrcnt systematically undertaking to redrcss the
slrili in thc "correlation ol worlcl lbrccs" which
thc Sovicts havc vicwed lbr several ycars as
havinlr movcd irrcvocirbly in {avor ol thc
USSR,

'I hc sccond ranking Sovict nri l i tary lcadt-r
al icr Dclcnsc Ministcr Ustinov, Marshal
Nikolai ()garkov, chicl ol thc Sovio Ccncral
S r . r l l  i r n , l  D (  l i u r y  M in i s r r  r  r , t  D , t i  ns i ,  i n  r
hirhly sienil icant art iclc in thr:. luly issuc ot '
Kanununi.rl chargc<l rhat U.S. inkrrnati()nal
nrovcs "arc linkcrl by a sinqlc clcsiqn anrl havc
as thcir goal thc gra<lual consistcnt wcaKcnrng
an<l undcrminin{ ol social ism as a lulobal]
syslcnr an(1, as a rcsult,  thr: cstablisrrnrcnt or
thc wolkl rulc ol U.S. impcrial ism."

4. 'lhL llcaean c,mmilment to retrrex the mllitagt
balarte. Un<lcrlying and giving inclispcnsablc,
subslantivc wci(ht to al l  othcr Sovicr conccrns
alx)u( Rcaqan polk: ics is thc Krcnrl in pcr.ccp-
t i{)n that the Prcsiclcnt intcnds an unrclcnting
cl l trrt  to rcl irrbish U.S. mil irnry powcr as an
incl ispcnsablc prercquisitc lbr an cl lcctivc
po|cy towarrl thc USSR. This portcncls lor thc
USSR not. just a new arnrs race chalerrgc out,
lar Dnn-c important, a ncw challcnge to the
total ol Sovict global objccrivcs and expccta-
t ions.

At the 26th Party Conercss, Brezhncv on
February 23 took special note ol Presiclcnt
Rcagan's mil i tary plans, assert inq rhar
"military cxpenditurc is growing ar un-
precedentcd rares" in the U.S. and NATO and
that "a considerable part ofthcse vast rcsources
is beine spent on thc acceleratcd development
ol new types of stratesic nuclear weapons."
The Soviet leadcr has repeated the same theme
ovcr and ovcr in Iater public pronouncemcnts.

fhus, typically, he said in a major spcech in
Kiev on May 9:

But there are also such statesmen in thc
bourgeois world who,judging by cvcry_
thing, are accustomcd to rhinking only in
terms ol srrcngth and cliktat. They actu-
ally rcgard the artainmcnt ol military su-
pcnority over thc Sovict Union as their
main political crcdo.
Other top lcvcl Sovict authoritics, partir:u-

Iariy mil i tary, havc not only cchocd Brczhncv
charecs about thc prcsent ancl intendcd scalc
o1 thc new U.S. military ellbrts, thcy havc
a(ldccl strong notcs ol alarm about thc warlikc
purposcs ol thc clli)rt.

I ' hu . .  D l l cn . r '  M in i s r ( r  Us t i nov  !  r i r i nq  i n
Pratda on Fcltluary 21 argucd that thc U.S. is
not,rnly r.nqaqcd in rn r l l-r,ur nri l i turv huildup
nur rs preparrnq to usc lts ncw proqrams lbr ol_
Ianrivc actions against thc USSR and its War-
saw Pact al l ics. In Ustinov,s wordst "Im-
pcrialist propaganda spcculatcs on thc rarsc
thcsis that thc USSR is alhgcdly in an cx-
ccssivc builclup ol nuclcar nrissi lc l irrccs. But
this builclup is in lhct taking placc in thc
Unirccl Statcs, wherc morc and morc new
{rcncrations of eround and sca bascd nuclcar
nrissilcs arc bcing clcvclopccl and producccl
ancl plans havc rcccntly rccmcrgcd ibr rhc pro-
(luction ol neutrcn wcapons ancl their dcploy-
mcnt in Europe. 'l'he 

Pentaeon is countrn!.a on
nuclear weapons lbr ataining U.S. global
srrtecir goals by deliv, nne prremplivc
nuclcar missile strikes against the Warsaw
Pact countrics, '

Marshal Ogarkov, Chicl of General Stafl,
wrotc in /ird.ttdl on May g rhat rhc Unirccl
States "is striving . to clcar thc way lor an
uncontrolled arms race with the aim of
direct military prcparations.' He concludcd
that'one cannot lai l  ro noticc their del inite
rescmblance to cvents of the 30s."
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Marshal Ustinov in his luly 25 Prawla artrcle
put the cap on all such statements of concern:
"The present administration has statcd that the
attainment of U.S. military superiority ovcr
the Soviet Union is its lbremost aim in the next
lew years. To this end, military spending next
year by the Department of Defcnse alone will
increase by more than $40 billion and will
reach $226 billion. Altogether during the next
Iive years (to 1986), thc United States int(inds
to spcnd $1.5 tr i l l ion, that is almost as much as
it has spcnt on the armed services in th€ last 12
years. The question arisesi Why does the
United Statcs need such enormous military
cxpenditurc?"

Usrinov ncatly answr'rs his own qulst ion
and in doing so starkly reveals one of the ma-

.jor worries of the Kremlinr that the U.S.,
through its ncw military buildup, will brcax
out ol deterrence constraints and position itsell
to use lbrce to protect its intercsts and Posi_
tions at any point where they may be threat'
cncd in the world.

This whole coursc ol the White House,
which is dangerous lbr the cause of peacc,
is aimed at giving itsclf an excuse to react
to possiblc conllicts occurring in any part
o[ the world by means of military force.
Not since the days of the cold war has the
line ofusing lbrce shown itselfso plaiDly in
U.S. policy. 'We must rFstore the high
mobility of the armed services,' Secretary
ol Delense C. Weinberger asserts, 'and
react quickly to changing situations in any
part ofthe world - we must strengthen our
positions in the world by means ol

In the face of its reading along the above
discussed lines of the policies and purposes of
the U.S. under its new President, the Kremlin
appea$ to be readying itselflor a trying strug'
gle with the U.S. both for the short and long
haul. It gives evidence that it no longer ex-

pects, as it did so strongly befbre Reagan
cntered oflice, to be able to ride the momen_
tum of past successes to ncw and ever more
decisive gains over a foe in retreat and with lit-
tle evidence of confidence in its ability to end
that rctreat.

Still, however, Moscow docs not suggcst
that it sccs reason to batten down and wait for
more propitious times. It prolesses to believe
that the USSR continues to enjoy important
advantages over the U.S., that these advan-
tages cannot only be prcserved but extended,
and that thus the USSR can aggressively con-
tinue advancing across a global spectrum. As
an overall matter, it insists that the'correlation
ol world forces' is now "definitely and irrever-
sibl/ in its favor and avows an ability to bring
about lurther shifts in its favor.

As a prelcrred way of proceeding in thc
existing situation, Moscow makes it clear that
it  is st i l l  ardenrly s.eking. and wil l  unquestion-
ably continue to seek, the revival of a Sovict-
style detente relationship with the U.S. As a
result, it would bc able to press lbrward
toward its own goals while the U.S. subjects
itsell to sell:imposed restraints in the interest ol'
an illusory, indeed hopeless, stability.

Brezhnev on June 9 set lbrth the deal, with
all the usual blandishments, which the
Kremlin is still trying to sell the Reagan Ad-
ministmtion and which it will doubtless try
time and time again to sell it in the future.

For its part, the Soviet Union put forward
at the recent CPSU Congress a broad pro-
gmm of specific measures to create a
healthier international climatc and to
build up confidence between states. We
will pursue this policy pe$istently and
with consistency. Of course, this also con-
cerns our relations with thc United States.
We tell the U.S. leaders in our contacts
with them, and I am repeating it in public:
We do not seek a confrontation with the
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( l l r \ \ l r g  r s s u l i , r , r .  t r o r r r  r t r r .  r i r r r r .  t : r (  r , ) r .  t I ) l s  i r
! r , r s  r ( r 1 . r r t l v  s ; r i r l :  .  N o  r r r r r r r c r .  l r o r r  l r ; r r r l  r l r r .
i \ " ) ( . r t l r r  { i v i l i r n  r r r r r l  r r r i t i r i u . r ,  t t . ; r I r s  r r . r  r o
l r r q l r r ,  r r  r r |  i , , r r ,  r  I  r  . , r r  , , i , , ,  , t , , , ,  * ,  t t .
' . r 1  1 , ,  ! r  j ' r , . 1  \ l |  j , , . r \ , , t , , , , . | | r , . r  I , , r , ,  \  l i  I  j . , r .  \ .
t l r .  L j r r i r r r l  S r r r c s  r I r . s  t | { ) r  l r ) s s ( . s s  r l r r s  n r r r r r  0 r
s u l x ' I ' n r \  t x r . ,  r n .  r t r I  r r r : r j o r i r r  o l  r l r r .  s r s r r . r r r s o r r
\ ! l ' | ( r r  ( r l r (  s r f l r ( q v )  r l c l ; r . r r r t s  I i i t  r r o r  l r . r r . ; r r t y  I r |

! 1 . , r , l  |  . r t  . , r  r J r , .  J , r  r \  "

I t c v o r r r l  r l r i s .  r l r c  r ( ) t )  S ( ^ i ( . r  p o l i r i , , r l  r r r i l i r ; r r r
J , . , , 1 ,  .  i r  t , , f , r r , ,  1 r J i , , - . , r r r r r r  , f , . . , ,  i r . , \ .  1 , , .
I  S \ R  i  , l , i ,  l r r r , , l  r . ,  " , , t , , 1 . ^ r , r \  , r , . \ , r .
l , r . r r r , r . , , r  r ,  r i l r r .  r r  r  . , ,  r ,  r l

r \ t  t h r ,  i , i r r . r v  ( t o r g f ( . s r ,  i l  I r . l r r . r r ; r r . r ,  I l r . r . z h r r c r
f ( t x ; ! 1 r l  r t r c  s r ; r D r t r r r . t l  S 0 v i r . r  l i I l { . r l r ; r l  t l r ( ,  l j S S l <
r l r s  r r o r  s r t k  s r r l ; r , r ' i o l i r y ,  l l r r  . . r r t , i r l r < . r  

w r r r  r r c
i r t l o $  s u ( l r  r r  s r r l r r . r . i r r i r r  r r r  l l . t . s r r r l r l i s l r t r l  r n t r
t r s .  S l x , r k i n t  i n  K r c v , r r  N l ; r r .  1 l ,  t l r c z l r r r n  s , r i r t

l l  
* ,  , , , . ,  r . r , rrr1,r . Ic,1. u,r .  , r i  

 

f in<t l  ( ru, , . , i  i ,1,d
i , , , , , , \ (  r ' ( t r i | l !  r , , . , r \  i t , . r l t ,  j r r , .  l , r  t r l l r q , r , , r .
r , , t n , , j ' r r - r , .  \ ' , , J , t " , i t j , . , l I \ , , \ , , , ,  r t . , .  L , , ,
p r r n  r h c : r r c r . .  n h i r  h  p r t . v , r r r l r  s t i r x l s  n t  l h ( .  t o p  ( ,
N l o s c o r ' s  r c c n r l i r ,  h c  s r r i r l  o u  N t a y  2 2  i r  l . t ; i t i s i r

l , , r u s r  s a \ .  \ ' i r l r  a  t i r  

 

v . n v . o t  r . c s l x , n s i l ; i l i r r
urat \ r ' r '  cr  nr) t  l ( ,a\1, ! t . i rh()ul  ( t rrs(r lL, , . r(( .
r h (  ( l ( t ) l o y u r ( n r  o n  l i r r o l ; t . a n  x r i t  o t  r t , r
1\r ' r ( ' I r (  i rn nu(.L.af rnissi t t ,s ai l l rct l  ar rhc
USSIt anr l  our.  al l i r ls.  t rr  r t r is <ast.  rc ,r i  
h lvc to rhink ahrur cxr l i r  ( lctcnsc r)c:sures.
I l  nc(cssnfv. rvc shal l  l i r r t t  i rnpr.cssn.c rrrcans
r()  sal(  ( luafd oLrf  Yi( i r l  inrcr. t ,sts.  Anrl  rhcD rhc
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NA I O planncls sh<,ulr l  nor corrrplarn.

In thr i r  lcptatcd asscf( ions thar thc USSI{ wi l l

kccp pact in aDy arnrs conrcst with rhc U S ,  nrr

r i l i r t lcf  ! \ ,hal  i ts I ; t lurf .  s( l ) lx.  () l .  ( l l r ralx)rr .  5() \ ' r (  l

aurhof ir i ( is faleg{, f i (  al l ,v insist  that th( Sovrt  l

ccorronry rar st ;LIvl  uP to:Lny r.( lu irrrrrcn(s (hrt l

r r r r r l  l r '  p l ; r t r l  L r 1 x , n  i r .  I n t l c c d  i t  t a n  o u t l a s t  r l r c

U.S. (r ' (mourv in rL no' l rol t ls- l r t t t  t  t  t l
' l y P i c r L l  o l   

 

v a s l  r r u r ) l x r  o l  t ) r ) r r o r r n i l r r r (  r r r s

rr l r ,ng rhis l i r r t  is rr  NIav l l ) lJ l  t rrr i f lc i I r  r t  l ( t t ( l ing

S o r  i c r  l x , l i t i c a l  a r x l  t t o n o r n i c  y , r r , t r r t i :

I l  $ ) ( s  w i t l x n r t  s i L v i r e  t h a t  l h c  S ( ^ i ( t  U r r i ( t l

: r rx l  r l rc orhcl  l iatclnal  corrrr t l ics rrr trst  t i rk l

rr l l  t l t  r rc lssaly rrr i rsrr l rs r()  r 'c l ia l ; ly-  t lc l i r t l

r l , ,  r  . , '  r , , l r : r  q , ' r r r . .  w l ' i ,  l r  i r r . " [ ,  , l i r ,  r t r r r t

lcsorrrr ts l iorrr  {rcrtr i \ ' (  g(,r I ls.  I I  is wf l l

krxr! \ I r .  lxrrvcrIr ' .  Ihr(  i | l  t l t (  | rs l  ( l r ( i r ( l (  l l ] r
(  l l ' lNlA rrrorr lx ls '  ccorxrrrr i t  g lrNrt l r  l r r tcs

w l t  r k , r r l r l t  r l l , v  o l  r h c r k v c | , 1 x r l  t a p i t : r l i s t

r lLrrrr l ics.  l  l t  Sovit  r  Urr iorr  I rrx l  t l rc srx i rLl ist

corrrrrrLrniry arc crry; :r l r lc ol  rr l r 'pt i r re arrt l

t  r x l r r l i n g  r L n v  c o r r r 1 x t i t i o r r  w i t h  i r r r p c l i a l i s r r r

i n  t h c  r r r i l i t a l y - c t  o r r o r l i c  s l t l r t  l c ,  a l t h r r L r r r h .  o l

t o r r r s r ' .  t l l  y  w o L I  

 

p l c k r ' .  a s  w o L r l t l  t l r t  l x r r
p k s  o l  r h c  r v l r o l c  r v o l l t l ,  r ( ,  c \ l x r x l  r l t ( i f

r tsorr lcc so| lv on rrcir l i \ ' (  a irns.

l ) r ' s p i r c  s L u h  s l l l . ( l  r t s s t r r a r r ( r ' s .  l t o v r c v c t ,  t L t t -

lcnt 1x r ' l iurrrLrcc ol  thc Sovit  t  cconorrrv i rrx l  a Ir-

r l r t  : r r i r l v s i s  o l  l l r f  ( t ( , r x ) n r i (  i r r t l ) a c l  o l  c x ( 1 s s r \ (

Sor icr rrr i l i ralv cx1r,n( l i r t rrcs in( l i (  nrc 1lu1 f . t t l istrc

p , , s s i b i l i r i t s  I I r a v  l x  t l u i t c  r l i l l t l c n r '
' l  h .  ( i c n t f a l  S t a t i s t i c i r l  A t h l i n s t l a t i o n s  o l  r l r c

USSI{ r ' t lcasrr l  t lara .rr .Julv 2ir  orr  lesrr l ts o1 r l rc

l i lsr  s ix nrorths ol  rhc l lkr t ,nrh l  ivc \ ia l  l ' lan. I t

s lrowtr l  rhc USSI{ as in< r ' tasingly lxst: t  by scr i<xrs

' l  
h is t lar, t  l i r l lowcrl  ln cal l iL l  ptr lnishcd Ntinis-

, r \  ,  t  I ) ,  r ;  n . ,  r " , ' r r ' , r - r , ' 1 , 1 r  l , v  r r . r l i '  r r r  , '  ' , n , , t l i ' t

A. l .  f 'ozharov. lh l i ,ononi l r t r \  ol  tht  t ) lotu

,\ luht t ) l  t  \ i r i ( l i \ t  \ ' tutr .  which consiclers thc quts
' r , , r r  ' , 1  r l r r  l r r r r r ' .  l . r , , r r , l  q h r , h  t l r  S ' r t , ' , . " t '

oDry rann()t  qo 1o srr lc mi l i tarv purposcs anxrng

r vaf i (  ty ol  olhe. (hngs.

' l  (Jgcthcr.  (he nrt ;nor|aph and thc st l (rs lr | l l
r lata raisc scr ious r loul ; t  about the ol l ic ial  o1:) t inr

isnr ol  Sorict  lcark rs on Sovict  capabi l i ty lo nt t ' t

anv nov chal lcngt rhc U.S. I : rav ol lcr in thc arnrs

c(rrrpc( i( ion l i (*1.
' l  

hc gcrr lal  l ine ol  thtsc Sovict  lcadcrs l tgard
i n g  a r r r r s  < r , r r r p e t i r i o n  i s  t h a t  t l r c  ) r i g h  l c v c l  o l
S < x i c r  c t o r l , n r i r  a n c l  t c c h n i c a l  t r ' * r L t r e s .  l n L t s
. ' , h , ' r ' r : ' q , .  , , 1  r l ' ,  . , '  r , ' l r . t
Sor i t , r  abi l i tv to Ir tLl( l r  lhc Wcst at any lcvcl  rr l
. ' r . , ' , q r ,  ; , r r , l  ,  ' ' r r r ,  r r r i ' , r ' . r l � , n , , \  , , , r , t n  n { r , r , .
' l  

h is is : rssl l tc<l  rkspitc t l r r '  < onvincing cvi t lcncc

r h r l  r h c  S { ) ! i c r  U n n , n  i s  r r b c : u l y  s l x r x l i n g  r r
s L r l ; s t  i r r  r  t  i ; r l l y  l r u r < r '  1 r l o 1 r o l r i o r r  o l  i r s  ( j N l ' �  ( r l

r l c l c n s l  t l r r u r  t l r t  U n i t c r l  S t a t c s  r u r r l  t l r r t t  S o r i c t

r lc l i  nst s lx rr l i rg is glrNvirrg rr t  r  farc l ) i { l t  r  r l rLl
S o v i c t  r r r r t i o n i r l  i n r r r t r r r ' .

I  l r r  l 1 , z l ' . , r , r  l , ' ' l '  ; r r r , l . r  t ' r . . i  s  .  i ,  t , , , ' r r ' , r ' , i '

1 x , r ' l i r l r r r a r r l .  l l , w c v c r ' .  i n r l i r r r t c  r r  l r u l i < r L l l v  < l i l :

l r f c n t  s i t u r u i ( n r  l l ) i r n  t l u r t  ( k  l r i (  t r ( l  l r y  S ( ^  r (  l

I  r u l t  l s .  I ' o z l r r u o v  i n t l i r a t c s  r l r i L t  t l r t  r t  r u r '  l i r r r i t s  r o
Sovi. t  rk l i  nsc Ix1x n<l i tLr |cs whifh,  i l  crccf( l ( \1.
rvorrkt  nsLrh i rr  scr iorrs r larnaqc t{ ,  lhc grrxrt ' l

cconorrrv uprrrr  whi< h rh( ( l t  { i  r rsr r l tJt t l ) i l i ry { ,1 rh(
U S S I t  < l i l l r  r l v  t l t  l x  r t l s  ( ) t h c r  w o r  k s  l ; y  r r r i l i t r r l v
c c o r u r r r r i s t s  i r u P l v  t h : r t  t h c s c  l i r r i t s  l r a \ (  a l r c r ( l !
lxtn halhl t l .  l l rzhaltx also (aul i ()rrs thrt  .x

ct,ssivt  rrr i l i ralr  rnanlxrwt l  dlaws ol l  plrx l t r l t rve
rvo|kc|s l ionr l ;oth t l r t  {crr(r 'a l  crorx)r t ty ;rn( l  th(
( l f lcns in( lusrr ics. rhclcl ;v l r inr l  l iu{ rht '  pf( ,( luf-

r i r c  l r q r a c i r y  o l  l x r r l r .
\ .  l '  r  i , , r ' r , , 1  S , r r "  ' " ' , r " ' t r r i ,  I n | |  , | | | | . ' | , ' ,

Sovi(r  sral ist i (s slx)w: (1) th^r rhr f r . ( 'nt  s(^ ' r(r

Five Ycrrr  I ' � lan lbr 19{ l l -19U6lr:rs l jortcn ol l  1o rh(
wofsl  s la r lur ing i1s l i rst  s ix nxtr ths ol  any t ivc

i , tar plan sincr ' thc war,  (2) that this lbl l rws prr ' -
lbrnrancc undcr (hc prcvious l ivc-1car plan rhat
was rnorc cl i rappoint ing thrn .rnv plan in Sovict
history, ancl  (3) thlr l  i t  r rrrncs al tcr somc nvo

cler:ark:s ofa stcady dccl inc in thc late ol  growth ol
dle Sovict  cconomy, which appcars l ikclv to lal l  to

lss than thrcc pclrcrt  prr 'ycar soon.
For the past scvcr':rl clecaclcs. rhc Soviet
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shi l ;  l r rrs l l . r , rr  rrblc ro rrrainrain a srt ,ar ly er.ovrn ur
rrr i l i t i r l l  cr lxnr l i r rrr .cs as r  f ( .sul l  ol  l l r l .  r f I r l ivclv
l r r . l r  .  l n  i r , l , , , i r r r r r r : .  q r r l r t r  r . , r , , , t , , , , , , , , , , , , , , . ;
; , . .  n l r , , r ,  .  : i r r , ,  r t  ,  r r r i , r  , , 1 r , .  . ,  t , , , .  , , , . r . , r , k r l

i n  t l r i s  l r .  r l r t ,  l r r i l L r r c  o t  r h c  L r S S I {  s  o p t n n c r r r s .
c l r i i l l v  r l r l  L r  S ,  r { )  t ) f c s r n r  i r  r r i r l r  s l x r i r r t  r h a l _
l r r q c s  i n  t i r l r r . r .  r l r '  : r r . r r r i r r r r e r r r s  o r  p o l i r i < r r l  t i t k l
r . r , r  t , . . . , , , , , .   ' , , , r ! , t , , , r , , , t , t , , , , . , . , , . , , \ , .

t ' f r ' r .  i i  r ,  , , , , , , , 1  $  t ,  r .  , , r r r  . J ,  r ,  r . r . r r r r . , r i , , r r
r ' r ' ( l  , ) r ' ( l o 1 | r {  o l  i r s  o l r j r r  r i r | s .

\ ( , \ ! .  l ) ( , r \ c \ f r ,  1 h c  l x , l i ( i ( . s  r r {  r l r c  I { c r r q r r r r  , \ r l
r r r i r r i s t r r r r i o r r ,  p i r r . r i r L r l i L r |  t i r l r  r . c s l x r  r  r o  r h r , L J . S .
r r r i l i t r u r  l r r r i l , l r r p .  ( ( ) n t i o r l  r l , c  K l c r r r l i r r  r v i r t r  ; r
' , r i , . . .  1 , , r , l , r r r , , t , , . , , , , , ,  . ,  , , j , r , , r 1' i  

l rc issLrc l rr ivr i  l rv r  his r .csorrr .cc rr l Ix. ; rr i<,rr  pr.<, l r
l c r r r  i s  r r o r  j u s l  l l r c  s r i  x l ; r x l  t r r r r ! l i r r  l x , [ v c c I
r r r i l i t r r r  r  r . t  r l r r i | r . r r r I r r r s  r r r r r t  r  o r r s r r r r r < . r  r r , _
r  I  r  I  r  |  1  .  |  |  r  (  r  r  I  s  .  I  l r r .  r . ; r r c  o t  e r t r ! t l r  t i ) f  (  o , r s u n r c l
t r r x l s  r r r r t I r .  t h (  { u f f c l t  { l v r . - v c r r  r r l ; r r r  i s .  r r s
; I w i r \ s ,  (  r t r (  I l r ( , / \  | | r x l ( . s 1 .  l n ( l  r r r ( . i l  r o r r r P l c r r . l v
\ \  r l x  ( l  o 1 l .  o f  (  \  r r  s L r l r s r r r r r r i r r l l v  r . t , v t . r . s t , r t .  r l l .  i r r r -
p r u t  o r r  r l r e , r t r r l l  t , r ' o r r o r r r i r  s i r r r i r r r o r r  o r  r r r t ,
L j S S I {  r ( , L r l ( l  l x  r r r i r r i r r r r r t  r r r  t r r . s r .

I l r r ,  i s s r r , i s  w l r c r l r c r  ; r n  i n c r . r . ; r s t , r l  l , r . o 1 r , r . r i o r r  o t
t l r e  l c s o r r l r r . s  i s  r o  { o  i r r r o  r l r r .  l r r . r r l r r r  r i o r r  r r c r r u . r r
t ( ) r  (  n s l r r r r L  r r i r x i r r r ; r l  l ; ; r r r L ,  f ( . a ( l i r ( . s s  ( , 1  S ( , ! i o r
| , rr ts i r r  r l r t ,  l , rc|  ol  er.or inq lJ.S pr.L.P;r |crIrcss:rs
irgirDsl l r r(  l r r i , lx) f t r()n () l  r .csorrx.r ,s q0inr.r  rrrro r l r t ,
{ r ) I I I I I I I I I I I 1 r  ( l ( \ ' ( t l ) l ) n r r n t  ( , 1  l l r .  i i n ( . w s  r , t  S ( ^ i r l
1 ; o w r , r ' .  l r t . i r r  v  i r r r l r r s r l r , , , r r r r l  r l t . t c r r s l  i n r l r r s r r . j t , s .

l ( r s ( , , r f . (  r l l ( r , , r i ( , n  p l o t r l c r r r s  r l a r l i r i o n , L  y .
l r r r v t ,  l r t r , n  r l r c  s o r r r . t c  o t  i n r l r r s l  p o l i r v  r l i s l r r r r c s
\ ! i r l ) i r  r l x ,  S o \ i ( r  l c a t I r . s h i p s .  l h r .  p r . o t ; l c r r r  r h a r
. , J ' t ' i , , . 1 , , , , , , r , 1  , , , , \  , . , ,  , , , ( t \  t ,  r r . ,  r , , . 1 , r r , r r .
I rr l t t r l .  tht  r .c is l rxxl  rcas(rr  ro assunr.  lnal  | l  rhc
( t x  u u r r n l : r r y  n r a r c f i r t s  l r t . i n q  c n r i l r r ( 1 .  s u c h
(lrst)Ll l (  s :r f (  ; r l r .crLr lr  unr lcr.r , rLv

l n  l n v  ( \ e n r .  i r  j s  c l c a r  r h a r  i n d i c a r o f s  a h n q
this l i r rc.  rrs l r � , l l  ;u orhcr. inr l icaror.s r . t , t : r r ivt , ro rht:
5o\r .r  o(,)nonri(  s irrrar i ( ' r ,  wi l l  r .eqrr i r .c <.Irsc
\ ! a r | h  r o  r l t r c r .  r i n t ,  t h f  r x r c n l  t o  w h i t ' h  U . S .
r r r l i r . r r r  ,  r r '  r , , t i r r r r , . .  t i r i , ! i  I  s  , , , , ,  i , r  u r , , L , , r  I n \
Irrr tsur.o on thc Sovicr lcatk.rshg.

' l l r t  
l )ozhruov rrronosraph. rvhirJr is t r i l t t r l  as' ' rnt .uckr l  l i r r  ot l tct . rs,  gcn.r. ,LIs,  :uxj  orhcr.  srurt ics

' ' l  ' r i l r , , r r  r  r r r , ,  r l . , r r  , . r , , . . i r r
rrr i l i rar.v rLlkxruions wi i i  int t t . t t l  r rnrt t . r . rrrrrrc rhc
loLnclrr l (rrs ol  S()\ . ict  rrr i l j rary Drxl t , r .  l .hc rLrrr lurr .
arr lLrcs thir l  crr  cssivc rrr i l j rar.v cxlx.nt l i rLrr .cs' ' ( ) L r k l  d ( . { ( , L f l r (  r l l .  r i c r , . l < l r r r r c n r  r r l  r l r c , . , r . r . r
Dirs(s ( t  l l l | t r lar\ '  1x[r , t . r_rhc ((rnr l . i r l  Sovi( . t )
c c o n o r r r v  r L n r l  r I c r . r . r l i r h  i n  i c r  i ,  r r . 1 , a r . r L u r c
< l i r r r r ; r r . c  o n  r l l  t h . l i . r r s r ,  < r q l r t r i l i r v . . .  t . h r r s .  r l r i r
l ) , 'ssrL{1 ;rs :r  ( l l l ) t ( ,  s,rvs:

M i l i r i u . v  l c o r x r r r r r <  p o w l r .  t i r r . r r  s ( x . i ; r t r s t  s t i r r r
i s  r x , r  r r r r  c r r t t  i n  i r s c t { ,  i r  r [ r :  r u r r
, r r r ' , , r r r : r r r , . , l h  l , , l l , , u , t l  q r , , n r l .  i , J , 1 , , r , , , r , , ,
porrcr ' ,  l r rrr  is r . r , t lcrrcr l  i r r  r t rc rcrr t  r l r r ls ol
s r r i c r y  l i r r  r r r i i i r r L r v  p o w c r . .  r \  s l r ; r r . 1 r c n i u t  o l
l t x  t t r l (  D r i r r i o r r i r l  s i r r r r r r i o r r  t i r | r . s  r r  v x  i r r l i r r
i l ; r t r  r o  i D ( . f c i r i ( .  r r r i l i r r r r . , v  P r r x l L r c r i o n  r r r r r l
, , , r ' ' r . r r r 1 , r i , , r r .  r ,  t j , \ . r ' i , , , ,  , r  r ,  r r . r , , r r  1 ,  r r , . i r .
u r { , l |  f f ( l i r (  t r ( ) | l ,  l l x , r ( .  t L r l l v  t ( ,  l l l i l i z ( .
rr l r rorrr ic 1;ovrcr.  t i r r  r . ; r is i rrq r l rr i  l , r . l l - rrrrr t  or
r l l  w o r . k c r . s  a r x l  r k v t , L l r r r r c r r r  o l  r l r c  c t . o r r
, , , , , \ .  l l , \ 1 r , , .  i r  r s  i r r r t , ^ r i t , t ,  r , ,  t r  l r r i r . , , r r
lhr (nro hirrx l ,  rr  lo$,t , r . i r rq {) l  rni l i t i r rv
r , , , r r , , r , r i ,  1 r , , r ,  r '  1 r , . r , , " .  r , , 1 , i . , . , "  j r , , ,  " , i , 1
t h l c r r r c n  r l r c  ( l c t i , r ) v . ( r r t J : r l ) i l i l v  o t  r l r c  r r r r r r r
r r r . , , r r  r l ,  . , r t r , r . _  r , , ,  r r  r ,  l , , . r  ; , r ,  i r r , r , . r .
l x r r r r r s r . i r r  r l r r ' t i n a t  r r r r l v s i s  r h i s  c r r r  t r r r c r -
r | i r rr  I r f  ( ic!r lo l)r)rcrrr  ol  rhc vt .r .v l ; : rs is ol
I l i l i l u , ,  l ; o u t r  - r l r t .  r t  o l o r r r v - ; r n < l  r n I i c r
r l rr . rr t rv i r . r . r .p;rrablc I i r rr  r()  r l r l l i . lsr  (  i r t )rr)r l -
r \ .  l l  I  s j , r  i .  l , , r r r , , . , . ,  r y  , , t  , , \ , . | . , L | | | | | | | r l
t l rc rr .onorrrrr  p0wcr.  ol  rL coUrrtr \  _\ !r()r( .
l l . M .  S h r r p o s l r n i k r n -  r h c n  s u t h  a  t o s s  r a n
l r r . r r r r . i v c r i c v e r r  t r c t i r r . c  r h c  b c q i r r n i n {  r , r  r n c
u a r  r r s  a  r . t . s r r l r  o {  i r  h i g h  r r r i l i l r r r  l ; u r l e r r ,
wlrosc bLrr.r lcn (kx,s nor c(r)( .sporrr l  ro r trr
r a p a r i r v  o l  r h c  g 4 r r r l a r i o n  l ( )  p r v  l n ( r  w n c n
thc rr i l i rar.r 'bLrcle( r  c loes nor qo hanrl  in l ranr l
s r , r  r l , ' , , . r , , r , r i , , 1 ,  ! ,  t , , t , , . r ,  j , . , . r  | ' , i .  \ r   , .
I l , ,  , u  1 , , , '  l l , s i *  , - . r , , . , , , t ,  , t r . , ,  ,  r , , * . i . c

nr lrran rr)anpo\\(r  h.N r! \1) a( lvcrs(.c l l r (1s. I , . i rsr,
n dcueascs rhc pool ol  u,r ,r .kcr.s avaitabtc ro thr
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civilian sector, thereby limiting the potential ibr

general economic dcvelopmcnt. Second, and

partly as a result ol the lirst, it decreases the

worklbrce and producion equiPmenl available to

meer warlighting production requirements
ln sum, Pozharov takcs issue with what he cdlls

"the popular cxpression lhat three things arc

nccessary lbr war: money! nroncyi and evcn more

n roncy . '
'l he growing dcclinc in the growth rate ol the

Sovict economy ovcr the past lwo decades (thal is,

over the pcfiod ol the sustained all-out concentra_

tion ol thc Soviet Icadcrship on the buildup ol '

Soviet strategic power) would appear to indicatc

that military cxpenditurcs arc already approach-

ing, i l  not excccding, "the objective l imits"

bcyond which thc USSR cannot go without

scrious danra!{o 1() the economy as a wholc'

inrluding thc rcpnrductivc base crucial to the vcry

cxistencc ol Soviet mil i tary might.

Soviet sources make clear that the poor Pros-
pccts lbr Soviet industrial growth can be at-

tributed to the same complex of lactoru that have

plagued thc Soviet economy lbr a succession of

livc-year plans; gnowing constralnts on man_

powcr, capilal, and encrgy; built_in obstacles to

tcchnological innovations; rising dilliculties in ac-

quiring and distributing raw materials: inllexible

and inellicient planning and management system;

low labor productivity; and, ol course, the rising

burden ol del-ense.
'Ihere is ano(her aspect ol a thoroughgolng

U.S. arms race challenge to thc USSR that raises

a serious question regarding ollicial Soviet op-

timism: that is the possibility that the U S. will

make lull usc of its industrial and technological
suPerlorlty.

It is also important to stress that d€spite a

deliberate ellbrt by the Soviets to downplay the

possibility that any meaninglul technological
brealthrough in weaponology can or will be el:

Iected. both polir i ,  al and mil irary aurhorit ies give

indisputable evidence that Moscow is, in fact'

deeply leartul oljust such an eventuality. A warn-
ing sounded back in 1970 by Brezhnev at the con-

clusion ol the Dvina military exercises provrdes a

dependable base point tbr Soviet thinking:
\\e norn have l ln" equipment. bur as is
known, wc live in an age ol scientilic and
technical progress when weapons ar€ being
improved so rapidly that new ldrms and

syslems are olien created not.iust within a
year but within a shortcr period. Our scren-

t ists, both civi l ian and mil i lary, must con-
stantly lhink abour rhis and rtsmember i t
ln later years, Brezhnels warning has been

rcpcated or embell ished many 1imes. In 1976, lbr
cxamplc, a major article i'n Inlmatianal Affhirs
argued that military hardware "must either keep
pace with thc rapid devclopment ol the scientilic
and technical rcvolution, constantly absorbing its
latcst achievements in every licld or risk
bcing converted into a pi le ol rubbish."

And a Ibremost Soviet student of thc impact ol
scien{1 and tc( hnology on mil i lary al latrs wrote in

Comm ni ol lfu Atmtl /'brcar in September 1974:
ln as much as there are no limits to
undcrstanding natural laws, so therc can be
no limit to the application ol these iaws in

technological designs. l'rom this point ol
view, any, the most terrible, wcapon cannot
be called absolute since in its stead can comc
a still more powerlul one based on the newest
scient i l ic- lechnoloqical a, hievemenrs
'fhe same view was expressed earlier as sort ol

basic doctrine in an editorial ̂ rticle in Communirl
ol the Armed I'brces back in 1966:

Achievement ot military'technological super-
iority by one side or anolher does not guar-
antee continuation of this suPeriority in the
iuture. The stern dialectic of develoPmcnt
consisrs in lhc lact lhal lhe qlruggle lbr
superiority must be waged constantly. Any
weakening ol ellbrt in this field, any ex-
cessive sell:adm;ation because of the suc-
cesses achieved, can lead to the loss of this



The Soviet View 163
B|czhn$ at rhc 26th Sovir j t  l ,arty uonercss

cl i rcct ly cnrph:rsized Sovir : t  conccr.n ovcr.  possible
U.S. wcapon breakth(ru!.hs by the U.S. in i ls
cul l rnt  rr i l i tary cl i i r rr  whcn hc pr.oposecl . . t i r rr

i t ine clcvulrprDr:nr" ol  Ohio-t : lass subrrrar. incs anrl
l )annrn!.  n( w wcaprrns l i r r  such subrrar incs. . l .h is

parl(  ulaf  pf(rposat r .cpr-cscnrcd rhc rcsrrr la. ;ng ol
onr clcrucnl in a l ; road ranging proposar ror a' ' l ;an on nranulactLrr. ing ncw catcgor. ics ol  rnass
rrcsot l(1xxr wcap()ns :rnd new systcrDs o{ x,ca_
lxrrs which I i r :zhnr: , ,  t i rsr arscrrr l  in. lunc 11175
anrl  whir 'h has subscrlucnrl) ,  Ixrn rhc ol) i ( \ . r  ol l r \ -
tcnsivt  Sovir ,r  r l ipbnrar i t  rnr l  prr4raranrl i r
| c t r v r t y .

S t x "  i l i ,  r , , r  r l r r  1 , r , , p , , r ; r l , r s  w , .  , r s  r l , ,  . , t , t , r 1 1  i . , _
I tc rru)r1x.r  ol  srrbgrr.oposals rhc Sovxrrs travr:
rk:rivccl lionr it havc all btcn dircctcrl rowar<l pros-
1x:r t ivc U.S. wcapons <lcvclopnrcnts. ln i t ia l ly rhc
l<xrrs w;rs on l  r . i t l t :nr sLr l : l rar. incs. rhc lJ-t ,  anr l
,  r r r i y  r r r i s ' i 1 , "  l r  r s ,  r u t , . r r r  r t r . r r  r t r . t i ,  r r .  i .  r n r u
shi l i inu to Prrrslxrr ivc a( lvanccs l )y thc U S. i r)  th( l
rrr i l i ta ly trsr,ol  spact: ,  i r r  ABM rt :r .hnoioey, rrn(r  rn
lhc i ( lvan(r\ l  wr:aponr rxt ,drr l  ro i r t rplcnrc r  such
rxw U.S. t |x.rr incs as lh(rsc scr tofrh in l )r .csi tk:n,
1i1l  l ) i ro. t ivc. ' ) l l .

R( lar iv.  ro a ncw or.clcr ol  ruhnr; f t rgir : r t l
t  hal lcngc ro rhc USSI{,  rhcs<: larrcr.  consrdcratrons
alnl()st  . ( , f rainly l ( : | l rpcr thc Kr.cnr l in asscssrrrcnrs
ol (hc pf(Jlrk inrs rhty nray ulr i rnarcly l i rcc as a
rcsul l  (r l  thc U.S. i , rcsidcnl s arr)rs pr(xrranr.' t  

ht :y nrakc i r  highly l ikcly thar thc Krcnrl in vicws
lh( i  s i tuar ion as involvin! .  somc(hing lar rrxx-c
than thar r) l  oursrr ipping or keepinq up with rht
U.S. by ckr ing morr ot whar cach is now doing. Ir
\ \ ,ould sccrrr  in par.r iculal  rhar they rnusr raise in
Krcnrl in eycs somr: alarr l ing possibi l i t ies ror t rrc
USSR, such as:

.  l lc in!  I i )Rcd into i incs ol  el lbrr  the Krenrl in
did no( choosc as a result  ol  new types oI
U  \ .  n ' i l i r . r r r  , , r p a t , r l i r i e .  , , r  i r r  n r i n i r r r r r r r r ,
havrn!.  lo chancc i ts elaborate and complcx
w:x'rcaclrncss and war_liehting plans.

r  Having i ts indusrr ial  ancl  tcchnological

Iesour.cs taxcct bcyond thcir  capacitv.
.  S , 1 r n ' .  t r r ( l r n r l  i r s  t , r s i ,  s u . u r . c i ,  , l . s i r - n  u t

kccpxrg rhc U.S. so boxerl  in mi l i tar i ly as ro
rrakc i r  i r . rar ional lbr. i r  to usc i rs nuclcar
powcr k)r  anvrhin{ orhcr tharr a scrr_
( lc lA;r t in la rcral iar i (rr  a! .ainsr a nrassivc bkrw
()n i rs ()wn lcrr i l ( r fy.

THE SPECIFIC QUESTION OF THE
IMPACT OF HIGH FRONTIER ON
THE USSR

Vicwing Kr.tmlin apprd)cnsi()r)s ovcr rho
possibi l iry ol a r.a<lir:al nt:w t lq;arrur.c on rht: parr
r; l  thc l{t :agan Arlnrinisrr.arion in rhr ar.nrs t icl t t ,
the Sovi( t  rcrcl i( ' r  ro a rk:r ision t i ;r.  High l, \r,nri(,r.
Inusl lxr lsscssr(1.

Mosrtw is r lr.cady int l ic:rr irg {ravc cirnccnl
r l r : r  r l , ,  U .S .  r r r r r )  l r r  I , r ' , . p r r r i nu  r , ,  r r s . , 1 , ; r , , .  i r r  i r s
cl i ixts to f.vcr.sc rh( l)rcscnr irr l)alrrn.c in nri l i lary

' lhc 
l jrsl suc(.cssl ir l  l l i { . .hrs ot rhr U.S. S1:acc

Shutt lc in Apr. i l  an<l Novcrrrbcr. o! l l l lJt havc
sLfvc(l l ts rhc p{)ints ol tk:parrur.c I irr. l i ro.al lv hun-
, l f i r l \ , , 1  r u ' h , , | 1 ' i , ' i v . .  ) \ , , v i , , , 1 , r , I n , , . n r . u i , \ , , , 1
al lcgrxl  U.S. prcparar ions, as / . . , rraa rypi<alty pur
I ,  t ()  croar( an{ ldcploy in rrcar.EaIrh ort i rs,  nr.w
(cncrat i {)ns ( t  spacc wcaponry sysrcms
dcsignccl l i ) r  cauyin!(  our sr l ' ikcs aeainsr rar.ucrs in
spacr ' ,  rhc armospherc, ancl  on l , larrh .  in rhc
hope thal thc U.S. wi l l  lx:  al) l ( :  ro a\.(rd nuclcar
rcral i?ir i { )n.  "

In thc Soviers'  v icw, High l , \ .ont icr would con_
l i r  m  i r s  q u r s r  t i a r ; r b , , r r r  U . s  m i t i r a r y  p u l p o r . .  i n
space. I t  $()uir l  v iew thc nrove as whar thc Sovicts
thensclves havc charactcrized as a possiblc ,.alr_
solutc wcapon capablc ot cnsuring U.S. , , invin

cibi l i ty" I ronr missi lc at(acks. Whi ie rhe Kremlin
woulcl  natural ly consider l l l l i l lmcnt ol . rhis aim as
soDrc vcars awayj ar bcst it woulcl, knowing the
state ol  rhc technolosical  arr  involver l  and ol  U.S.
capabi l i r l ,  to bui ld upon cxist ing tcchnology, st i l l
a l low that substant ial  capabi l i l ics would be in
pta(c within a relat ively shorr term ol  two b lbur
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The Kremlin has always looked at space in

terrns ol its military utility. Even as the USSR

uaincd and exploited irs uncxpecred divrdends

i.o- ,t ' l .  *,"ta*ia. psyr holoqiczJ impa(t ol (he

Iirst Sputniks, Soviet work programs were con_

centrated not on the Sputnik phenomcnon' as

such, but on using space to give added and per_

haps decisivc substance to the nuclear rock€try

strategy that was then em€rging lrom the rev-

olution in military allairs" thal was said to havc

been ellccted in the USSR.

Khruschcv spokc with surprising candor to

President Kenncdy about the int imate 1ie-in bc-

rwcen spar'" and mil irarl  activit ies in thc USSR at

th . i r  m ,c t i nq  i n  V ienna  rn . Junc  l g t i l  He  r r - r l d  t he

U.S. l)residenr lhal sPa(r (( 'oPcral i( 'n was
,. impossiblc unti l  there is disarmamenl" bccause

ol that t ic- in. Hc said that there had bcen |ew
"practical uscs ol outer sPacc launchings," that

thcse wcrc "primari ly tbr prestige Purposcs' ' '  and

that such cndeavors as an attempted "llight to the

Moon" might weaken Soviet "delense" cllbrts
-fhc Soviet lbcus was already overwhelmingly

ccntercd on the near Earth environment, with thc

ult imate obicctivc a system ol mult imanncd'

multipurposc space stations. And what was begun

rr,rder Khrusch"v has becn continued and greatly

exoanded undcr Brrzhnev Brczhnr\ exPlained

th( sert lrd Sovier approach on October 22 l9t i9'

saying: "Our country has at its disposal an exten-

sive space program calculated lbr many years to

a,r-a. . . We are going our own \lay' and we

are proceeding consistently and purposelully"'

Brczhnev then spoke glowingly ol prospects ot an

entirely new Soviet reach in space: "orbiting sta-

rions wil l  provide a hiqhway into ouler spa(r-

thev (an bccome I osmodromes ln cosmos'

l aun ,h inq  romp.  l o r  l l i gh rs  ro  o rhe r  p lan r rs

nlrhoueh" let i  unmenri, 'ned by Brezhnev but tre-

quentl;made explicit by other Soviet writers' the
'i.os*od.om."" *.ruld give the USSR thc means

to command the near Earth environment lbr mili-

tary purPoses, with inestimable consequences tor

the strategic balance And thc USSR has over thc

last decade diligendy and etlectivcly pursued thc

goals set by Brezhnev lndeed' it now appears

close to the point whcre it can hopc to serve uP a

possibly shocking space surprise lbr the U S ' and
(h .  rn t i r e  Wes tc rn  u , , r l d .  i t  r h ings  i 1 ' n t i nue  as

thcy are.
Meanwhile, the Sovicts have consistently

charged that U.S spacc activities are dirccled

toward mil i tary cnds. lhis has becn good pro-

Daeanda liom Moscow's standpointt scrvln!'I not

,rniy t, ,  tu.,t t"t  i ts cl lbrts to stamp thc U'S with

an indeliblc thrcat-t(rpeace imagc but also to

blunt thc impact ol U.S succcsscs in spacc and

providc a countcr to atlcntion t() the mil i tary

charactcr ol the Sovict program But morc has

bccn rellectcd in such charges than ProPagancla'
Implicit ly rel lectcd has bcen a gcnuinc l irar that

the U.S. mighr in lact bc using its tcchnological

prowcss to bcal thc USSI{ in using spat:c lbr mil i-

tary Purposes.
Such a lcar is certainly manilcsl in Soviel agita_

tion ovcr thc mil i tary Potcntial ol currcnt U S

ar r ivit i ls and plans lLr spact Early lhrs ycrr '  in a

.journal intcnded lbr str ict ly internal Sovict trrn-

sumDtion, il was asserted that "the Pcnlag{)n sees

an important means fbr a(aining military super-

iority over the Soviet Union and the othr:r socialist

countries in thc creation ol a powerlul grouPrng ol

military resources in space " Unlike carlicr Per-
iods when al legari.rns about U S mil i tary aims rn

space were in very gencral terms, Soviet spokes-

men now tend to be very specilic in detailing ac-

tual U.S. plans, programs' and purPoses

It is in this light ol Soviet attention to such

specilics thal the Soviet proposal which Gromyko

"i'b-itted tu the United Nations in August 1981

lbr a treaty banning the deployment ol an, wca'

pons in outer space must be assessed Moscow

now claims that it has lavored an agreement ol

this type since 1958. As a matter ol thct, it rejected

a proposal tbr such an agreement put lbrward by

Piesident Eisenhower in a letter to then Soviet
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l ) r 'crrrrr . r '  l l r r leanin on lanualy 12. l1)5tJ In a
slx t  r  h plror ro NIostou, s rr l ) l ! . .  Khruscn(. \  ( l rs
r l a i n c r l  t l l  U . S .  p l o p o s r r t .  s a r i n g :  . t h i s  r r r c a n s
t h f \  \ \ i r n r  t r )  p r . o l r i b i r  r h a r  r h i c h  r l r c v  r l r  n o r
lx,sscss. l  l l  l i r l r rral  rc l) l \  in l . i . t rnral  l t ) r)U (1r l
r t i t i o , x r l  S o r i c r  r { . ( r t ) r a r ( { ,  o t  r h t ,  p r . o l r , s r r l  , , u
\ \ ( s t r r D  a g r ( 1 . r r c n l  . r r n  r l r t .  I r . o h i b i r i o r r  o l .
n ' r ( k i r  r r ( l  h v r l r . o g r , n  r r ' ; r 1 r , r r s ,  r t r e  c c s s a r i o n  o l
I f s r s  o l  s r ( l )  l r ' ; r 1 ; o r s .  r r r r r t  r l x .  I i r I r r i t I r r r i o r r  o l
l r l c i e r r  r r r i l i r i u . r  l l r s c s  i r r  r h < ,  r c r r . i r o r i < s  o r  o r n c l
s r , , r ( . s  ( ) , r  l \ l r r i  l r  1 5 .  I 1 ) 5 l l  N l o s c o t  s u r r r r r r r t , t r  a
t ) f ( , t n s a l  ( : , l l i r ) !  l i , r  " ; r  l r r r r  o , r  r l ) ( .  u r  ( , ,  , r , i ( . r
s 1 r ; r r r '  l i , r  r r r i l i r r r r . r  t ) u f l r ) s ( . s  t , )  r l r { .  ( ; ( . r ( . f i r t
A s s l r r r l r l r  o l  r l r r .  L r r r i r r r l  N ; r r i o n s .  l h i s  t , ; r r r  r r r r s
r r r r l  t o  t l r c  s i r r r r r l r r r r r l o r r s  . r , l i r r r i r r ; r r u r r  o t  l i r r . r . i q r r
r r r i l i t r r | r '  l r ; r s c s  o r )  t l ) ( ,  r ( . r r i l o f i ( . s  ( ) l  o t h ( . f  s t i r l ( . s .
l r r r r r r r r r i i r  i r r  l i r r l o l : r . .  r l r c  N r , : r r . ; r n r l  N l i r t r  r .  t r ; r s r ,
r r n r l  N o l t l r  . , \ l r . i r  r r .  '

l r r  r r l l  s r r l r s r r l r r c r r r  L l . S .  l i ( ^ i ( . t  r t , { o r i ; r r i o n s  i u r r l
t l n i r r ( l  N r r i ( r r s  ( l i s ( 1 r s s i ( , r r s  o l  l r r . r l r , s i r i o r s  r . c t r r -
t i r  I  r o  r r  r o r ; r l  l r a r r  o r r  r l r r .  r r r i l i r r r r . v  L r s f  ( , t  s l ) ; x r . ,  l h c
L I S S I {  s l u (  k  t o  i t s  l x , s j r i o r r  r h a r  i r e r . r t r r r c r r r  o n  s r r t  t r
; r  l r r r r  r  o r r I l  l r .  r . r , r r r . l r r . ( l  o r l r  i r r  r t r r  (  o r r ( . x r  , ) l  L i  S
i i r ' ( ( l ) t r u ( r '  o l  S o r i c r  r i i s : r l r r r ; r r r r c u r  p l r l r o s r r l s .
Al i<,r '  ' " r ' , r ls ol  rvr.rrnul i rrg.  i r  l1)( j tJ l \ toscrxl  t rur
, r q f ( \ ' r ( ,  j , , i r r  t i r h  r l r r .  L l . S  i r r  ; r  U n i r r . r l  N , r r i o r s
r c v n r r t i o r r  r r r l l i r g  l i r r . r  t r { i r t v  l ) , r n i r u  t r ( . ( ( . 1 ) r ) \ . -
I l J r f l r l  ( ) l  \ ' ( ; r l ) o l l s r ) l  , n \ \  l ^ t n a t t o r  i n  s P r u c  l , , r c D
tlr t  rr .  l i r rr l  vcrr ls t t r t ,  r .ct l r r i r .cr l  lx. t i r r-c rr  rr . r , rrrv ro
l l r i s  ( 1 1 i . . 1  ( r l r (  ( ) L r l ( f  S t ) a ( (  l  f r i  y )  ( r )  t ( l  r n . ( ( ) r l
r l r r < l r l  a r r r l  r . ; r r i l i l r l .

( ) r r l y  n o w  h i r s  t h t '  S ( ) \ i c r  l - - t r r i o n  c o r r r r , L r l ;  r  i r h  r L
r ' , 1 i t i , .  r . . , r ,  1 , , ,  , ,  , , , r i , l  1 , . , , ,  . , r ,  $ , . . , t , . r .  i r  , , , ,  ,  I
s p a c t .  I  h c  l i n k  | l t r w c c r r  r h i s  l r r . c a k  r i r r r  r n e  p a s r
rrrr l  t l rc Klerrr l in lcru.s r .crar.ding ncw L. i .  un. or
spact to lcrh.r 'ss rhc cxisr ine srr .arcgir  balanrt  vras
cxpl ic i t lv spcl lcd orrr  by rhc Sor icr dclcgare ro Lht:
United Nrrr ions on occasion (n rhe ot l i ( . ia l  rat) t ing
ol thc Soricr prop{rsal  ar rhc t i i rsr ( tornnri t tcc ol '
the ( jcnoral  Asstrnblv on Ocroln,r .2l .  A(.(1x.cl ing
to a l  ass t l ispatch o{ rhar darc:

rn.asur.c. Srxicr ( lckrqirtc \ ' la(l ir  rr r1, l l .r^-
sk i y  po i r r r r r l  o r r r  r l r a r  r l r r  r l a r rgc r .o l  r l l .  s1 . r r . i u l

r l larrrari<allv. . lLutcint br prt,ss r.c1r,r.rs. rhc
l1 .u r :uon  i s  r l r . i l i i uu  l , t r rns  o l  r ( , u )1 , , r  , , t r r r -
t i o r r s  I i r l  con r r .o t  o l  oL r rc f  s t )a ( r  an ( l  t r i , n , r r )g
to  ( kvck )1 )  i r I ] r i s : r l c l l i l ( .  w ( , : r l ) ons  sys r ( .  r s .  r r r -
( f u ( l i nq  r l x ,  r ' s ra l r t i sh r r l . r r r  i r r  o r r r c r .  sp ;u r .o {
r r r i l i r r r r v  l r r r scs  a r . r r r r r l  I r !  s r r t h  r ys rc r r r s  r rn r l
t  l r r .  r k , v r ' I r p r r r c r r r  o l  r r r r r i s : r r c l t i r c  r r r i ncs  \ \  o r . k
l r ; r s  I n t l  g ( ) i u e  ( ) l  l i , r  s o l ) ( . v ( . r r r s  l { , \ !  l ( )  ( l ( . -
v r ' l r P  l ; r v . r . w c r r P o r r s  r r s i n { r  f i r ) s  o t  l ) i u . l ( l r s
r h r l  $ 1 ) r l ( l  1 r r .  t r r r s r r l  i r r  o r r r c r . s l ; ; r < r ,  : r r r t l  o r r
t h <  l , h r . r l r .  l h c  p r . o r r . a r r r s  l i r r  l ; r l r r c r r r q
rr;r l r rcr l  r .crrsirbL. sprrrr .shi l :s rr iso rrrcrrrrrr ,
r r r i l i r ; r r . i  ; r s 1 ; r ' r r s .   r I  S o r i . r  ( l ( . t ( . q r l ( .  s , i r ( l
t l r i r l  l l r (  t l . l i .  I t r ( '  ) l ) t s  r o  n r f | l  r ) u r { . r  s t ) i r ( . ( .
i r r t o  ; r r x r r h c I  s ( I  r r c  l i r r .  r t r r .  ; r r . r r r s
p l r r i r l , t l  b v  \ \ i r s h i r r q r o r r ' s  s r l i r  i r r r  r o  s t , r  r r r . r ,
s u t ) ( . f r o r r v  i r  r r r . r r r c r l  l i r r t r .  ; r n < l  i r l c r r r l t r l
P l i r r r i r l i l v  r o  c s r r r b l j s l r  i r s  l l . e r , r r r o r r y  o u  r l r l
I l , r r r l r
( i | r i r i D l v  o n c  ; r s l n ( 1  r ) t  r h i s  S d i r , r  r r r o r I  r s

s r  ( r l v  l ) f o t ) l g r U r ( l i s r i c .  I h i s  s t r o r r L l  r r r r  r ; t ,  a r
L r w r r l  r o  o b v r r l c  t h ( .  I r ( l  l l r i r r  r l r r ,  K r . c r r r l r n  i s
n r r u r i l t  s r  i n e  r I 1 1 r  r  o r r l . r . r r  r o  a r  o i r l  r r  w r . . r l r r r s  c o r r ,
rcst rr , rr l r  r l r r  Ll .S. r l rar worr l t l  ccrrr Ir  ()n th(.  Lrsr ol
h r ( l r  r c ( h r x t , ) q  c r l ) a t ) i t i r i c s  r o  c s r a t r t i s h  a r  l I c r
r ivt  rni l i rar.y Pr.cst rrrc i rr  sPrr( . .  ' l  l r t .  I r rsr rnrrrq rrr{ .
Klcrr l iu vrrurrs is a rr . i ;L l  ol  srr .cnerh in rhrs aror.
I l ( loc(1, i r  c lr  l ; t  srr l i , lv saxl  rhar ro l rc in rhc alr . ; r
, ' J  l , i { 1 ,  , , 1 r , , , 1 , , ( \  ' , " , , r i ' , 1 t  t , , l
tcalrrrrobgv, rhc Kr.crrr l in pcfccirr ,s rrrerr  {r . r .ar
rst  srn{ lc vuln(, fal) i l j lv rrs arrainsr r l t ,  Lt .S. , t .hcr. t .

tan l ; t  no r loLr lrr  rhar r l rc j rr .cnrt in woutr l  vn,w
l l  ieh i r ,  (rnr i ( : r .  as a rhal lL ng, i rvolvine lusr such a
r r i r l

Thc Soviers in count lcss $,rvs haYc Da(k,11
clcal  that dry arc kcenl l  awarc ol  rhe U.S. c:rpa_
l>i l i t ies ro acconrpl ish cvcn rhe rr t lsr  c l i l l jcul t  rarks
whcn i t  scr iouslv scts i tscl l  to those rask! ln 1924.
Stal in voiccLl rvhar has br j t 'n r .ct l j , i rccrv
, 1 ,  r r ^ , r r . r r . ' r , , .  r , .  l ,  ; ,  r u r , t  r r r r ,  r , , ,  s , r  i ,  r  . r f l  , r , ,  r _

I-xplaining thc nccd l i r r .  thc pr4roscd
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ation of the U.S. in this regaid. Stalin wrote,
"American efficiency is that indomitable lbrce
which neither knows nor recognizes obstacles;
which with its business-like perseverance brushes
aside all obstacles; which continues at a task once
sraned unri l  i t  is l inished, even i l  i r  is a minor
task; and without which serious construction work
is inconceivable."

Khruschev spoke to Kennedy at Vienna in
much rhe same terms. And the Soviets continue
to openly acknowledge that the U.S. "occupies

the lirst place in the world in terms ol the g€neral
development of science and technology, par-
ticularly in terms of applications." As with U.S.
fullillment of almost outlandish production goals
dt-rring the war, the success of the Manhattan
Distict project, the U.S. performance against the
Marshall Plan, and U.S, attainment of the Moon
goal "within the decade," the Kremlin and the
Soviet people generally know that the U.S. will
succeed in meeting any objectives it sets lbr itself
with Hieh Frontier.
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APPENDIX H: DISCUSSION OF
IMPLEMENTING MEASURES

lmplcnrcntat i (rn r ; l  High Ir 'ont iL:r '  st :atcgi ,

rk l lcnt ls orr  acclLr i l ing nc$'r iv i l  t rnd nr i l i lary sPafc

anrl  act ivc dcl i :nsc systrrns. In grcal  nrcasLrrc,  lhc

r irnc an(l  cos( ro acclui |c tht :sc wi l l  c lctcrnr inc

rvhcr lx l  r lx l ; r 'opostr l  st larcgv lan r : l l i r r ivt ly cort

t l i b L r r c  r o  x r l v i n g  s o n l  o l  A n r c l i t a s  n a t i o n a l

sccrr l i ty anr l  t : r 'onorrr ic pr '<,blcnrs. Act luis i t iorr  ol

rhrsc rx\ \ '  sys(r l l rs rrDt lcI  cr ist ing rrr l lxxls.  lnrL-
cics. i rn<l PIo( r lu lcs rvi l l  tak|  t rrr  lor{  aDtl  l r (  t rrr
, , , . r . 1  I r  r r , ' s  ' j r r , :  l ' r  r "  l ,  r , : ' r s  r , , . r , ' l r r i r ' ,  . '

r 1 c $ ' s y s t ( r i r .  r v h i < h  i s  r r r r r L r r c p t a l r l y  l o n g  l i ) r ' l h (

p l o l x , s c t l  I  l i u h  l i r r r r t i c l  s y s t l r : r r .  l t  i s  r r l v r  < r , s t l y .

l . r r ,  r , r l l 1  t , i | | r ,  r r . , r r r r  I r  . . ' , , ' I l , v  r , . l ' r , r r r r -  r ' , t ' r i

s i r i o r r  t i r r r c .
A c | r r s l r a t c  s y s t I r r r s  s r r < l l  a s  A t L L s  r u r t l  l l r l a l i s

$ r r r  s r l ( 1 ( r ( 1 .  r l t r | l ( r 1 x r l ,  r L I ) ( I  r u r l r r i l . c < l  i r  t l t t '

l1)r-)0s in l i ,uf  ro si : ;  y(r fs.  Whcr sr ' lcctcr l  l i r r

t l t ,vcIr1:rr l (  ut  th(sr s-vsl(1rrs l )r t ( l  nn)fc Icr l )rr() l )u-

i c ; r l  u n k r r r n r s  r l r r n  ( 1 , ,  r h t '  1 r ' o l x r s c < l  t l i g l t  l  t o n '

() l  rhc nLuucrous strr t l ics rrrat l t  t lLr l i r rg thr '  past

l0 )1arr r) l r  t lx l )c lcr)sc syslrrrr-ac( lursi t ior)  Prol)
I t , rrr ,  rw, hrLv| hat l  a nr:Liot  i rnpact arxl  l ravt

I t ,str lc<l  in srrbsorlucnr :rco()rs.  l  hcy arc: ( l )  thc

l1)77 l)c l i :nv Scit  rrr t  lJoalr l  Sunrnrcl  Study

Itcpolr .  r  hr i lcd l ;y l ) r ' .  l t i lhal t l  l )c l ,autr ' .  now

Unclct \e. l . ( i lary ol  l )c lenst l i ) r  l icscarclr  nnd

I))$in(:( i r ing and (2) thc Apri l  : i i l .  l ! )1l l  Mtnrot-

anclunr on Inrploving thc Arcpisi t ion l \ lccss bv

Dcputv Sr: t  n: taly ol  l )c lensc Irank Clar lucci .

l lo lh stu( l ics alc in gcnel.al  agrecmcnt as to $hy

rhe accluisi t ion cyclc has nrort :  than ckrublcd in

length since thc 1950s.
I  h ,  , : r ' r . ' "  ' , 1  r ' r l . r y  s  , n l r ' l v  l , n g  : , , , l u i s i r i , , n

cyclrs havt:  becn ident i l icd; there is l i t t l  or no

divrgreement on thcse. ( iorr tct ivr a(1ions in al l

cases havc bccn remnmendtd and c{iirrts are

unclcr way 1l ]  i rnplcmcnt thcsc. Fu hcrmorc, pl .c-
ccdcnt cxists lbl  shortcr i rccluis; l ion cyclcs sincc

thcse (:ont inuc to bc sucr:csstul ly pursucrl  in thc
casc ol  sonrt :  intr l l igcncc systcnrs ancl corrrr :rcrcial
proglanrs. Unlbrtunatcly,  nonvithstanrl in{. .  thc
rcco!{nizc( l  ncc( l  by D() l )  to r l rasl i tal ly rct lucc
s,vstcnls acqLris i l i ( )n t ; rnr: ,  so laI  laycr izaturn, ovcr ' -
r '  q u l . r t i o n .  . r n ' l  L r r r , . , r r r ,  r ; ' t i ,  r , s i i t . r n , ,  r , , r , t i n r r
to l inr i t  thc pr()grcss in rc( lucin{ this l inrc ()  I (  vcls
wlr ich arc ncc<lcd lbr I - l igh Flont i t  r  systt  nrs.

I r  a r k l i t i o n .  t h i s  r r r t j o r  r r w  l ' r ' c s i t l t  n t i r L l  i n i t i r r -

r i v r .  w i r h  i r s  r r i | t i ( , n a l  s r r u f i r v  g r r l l l s ,  c r r l l s  l i r I  r r

l r i r l r l l  v r . i l , l ,  i r '  s  , , r i , n i , t ,  r , ,  r t t  i  r { . r , r / . , r " n
\ \ i r l u r r r r  s r r < h  a n  o l g a n i z : r t i o D ,  r h c  c l l i ) r t  $ ( ) r l ( t
, r ' r i , k l v . r , ' r r r i r l  t l r ,  r r r r . r q ,  , , 1  i u . ,  r  '  |  |  ,  ,  |  |  r  '  I  i  |  \  i  ,  ,

o l  r k p a l r r r c r r r ; r l  1 r ' r 1 r , s a l  t o  l ; L r i l t l  a  r o r  n t w
NASA arxl  l ) t  l i  nsc slract vchn l t  s r t t  wc:t1xrt ts.

' l  
l r t  |c{ i , r 'c.  i {  thc caI l i Ist  lxrssibk ,r1x|rr t ional

capal.r i l i t ics alr  to l . rc ar hio,r ' r l  an<l ; r  l ' r 'csi<k nt i ; r l
i n i r r .  i r ,  r ' h  r ' n  t  r r r , r r r l r i r , , l .  t l r ,  l l r ' . r  r ,  r '  r , r r i ' , n
ol  I I ieh I  font i r : f  svstcrns shorr l t l  lx sclor ' rc( l  an( l
acqrr i rct l  unt i t  l  spccial  olganizat ioral  : rnd procc
, l r r r , r l  , r r r . u r q ,  r r ,  r r r . .  l { , ' 1 , , , r , q  r l !  , ' , , t ' . i . r r ' , ' r '

t inrt '  \ \ , i11 also rcdu(r ovclal l  p loglrrrrr  costs.  l lorv
. \ ' ( r .  lhcs( spcr: ial  al |angcnrcrt ts n(\ ' r l  onlv l )c

such as to trrsulc that the sysl(rrs rLcqursi tn)n pr ' ( t
ccss can lrcncl i t  l ion al l  ol  tht ,plcviorrslv i t lcnt i
lnr l .  agrccd, ancl  lccrxrrrrcrrdrcl  rrrc isul ls i r  thc
l)cl-aucr arxl  ( l i r l lucci  stLrr l ies. whi lc plovi t l int
lor thc nat ional statu|e ol  tht  pf(){r ' ; rnr an( l  lhc
intcrclcpartnrcntal  and possiblv intelnat ionrr l
natule ol  thc cl l t r t .

' l  
h lcc l :asic al tc lnat ivc approach

anrinlr l  l i r r  ar c|r i l ine thc l i fst  {enefar iorr  {) l
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svstcms caiied lbr by the conccpt These wcre;
' ' ' . '  

l i l "  .r,ufrr l . f '  a ne$. 5Ppar dre c'ntr alrzetl- 
, i*r" ')r ' i"" ro man'rqe al l  aspccrs ol rh'

'", 'oui. i ' ion ol al l  rh' High lronrter systems

iu"it...p-*itg'ttt initiatives to streamlrne

,"i.'tfrt"- ^tqu'itition Process as outlined rn

ChaPtel Vl l '
. i,, JJiii ' special task lbrcc to select the

desirccl systems and thcn assign thc acqulsr-

, i ,- ' i r t f . ,  i t  toto' to thc department having

prin)Jry inlercsl in ca'h slstetn

. f i i ,  . ' i"r ' f i ' f t  a t t  nrral iz '  r l  interdr'pat t '
-  

,". . ' ' i  l"*"" '- ' i"n which quuld nor onlt

- , i , ' - , n '  * " i " l '  svc r r r s  r " . l r r ' , a ' qu i r t l  l " t

; i ' :  l ; ," ' id, l ' '  l 'ur al"" ' !"uid,r" l l"! \  Ihr"u{h

,r" 
-,it.,t 

^tq"i"itit'" by thc responsiblc

, t , , r o ln ' t n ' *  t ' "  r ' ' r r i n rng ' t r ra in  t t ' n r l r ru rnq

o,'i i. ' . ' '"0i"- pul-' l i ' l int;'rnr.ri"n rrnd

( , thr I  rcrPi  'n l l l ) l l l l  lcs

r , , ' i ' r . i  J " : . r ' ' r " ' u s  r " d "  r h ' ' r s r t r r r : ' L l c ' � '

t i .," J"t"f.p-"* and Procurcmcnl lasks and 1o

ilJ;; i. iusli lv thc Px)llraDrs undcr a ncw

, , r " " , ' i r ' , ' " ' , '  i .  r " r "  u r ) r I  r  I  x i s r i n q  ( l '  l r i r r r r !  n r s

, , r ' " t r n , l .  r  ; '  " ' r r ' l ' r n r r i " r r  " l  r l r i  l " r i q " r n q

DISCUSSION OF THE
ALTERNATIVES

Arrrui . i r ion unLI r  r  s '  Prrar '  n|w " nrr ' r l rzcd

. ,  l " i ) , ' ; " "  * " " ' ' r '  " 'u r ' '  r 'a - r i rnurr "  xp l " r ' ' r i "n

" i l ' i . i , " ' , . . ' ' " ' ;  " 'u 'J"1u i tk  J<r ' r t  s . l ' ' r ion

iLri .r; t" r"naing; outsranding top managcmcnri

:: i ' : ; '  ;*; ;d; i t 'n)edia(c. crccisi.ns whcn

. , . - f , . 1 ,  " "a  l i ' ' r l " n r  l r un r  r t r -h "uv  " ' r n l l r r r ron -

'"r i l*. ' .ra "* 'rp1r'" irr"n ancl nri l i rr. t  s'  r 'vt" "t

: " i " : : ; . ; , i ] . ' :  i  .  i r r t r u ' n " '  r  r ^ "u r Ja r ' ' r r s '

; :  l , ; ' , iJ , .  r r '  in ' rd 'Porrnren'r r  an ' r  i r  'u

:;t.*:i'-il''"'"'l natr'rrr: or 
,High 

F ronticr

,'.i'-ii"' "n..'*' status as :r bold I'rcsidenttat

in l l la t rvc"";; ;  
; ,*" '".n' '"  hunan and phvsicar re-

."" ' ."" i"Jin" administ.at ive and.*search -sup'

rr,pailmrnr or rrerinse ,) 
)o:.1. Y:lli.l)::

theit or translerinq them to ncw Lt

; , : : ' , ' ; , " :  wou ld  be  r im-  ' onsumtnq  an ' r

]" i i .  ' ,  , ' ,1"" ' , ' . l r t  wur.r lcl bc srrunclv *sisld

* ; r t  i n , t .  t r u " . ' " ' o '  y  anJ  t ' u l d  ' u l l e l  l t ' rm  o ts -

; . , , ' , ;  ; , ; " , ; ; i  , o . * , r ,  "n  rh '  pa "  o r  ' � nun )  ' i

' i , ,  ,  ro.t '  * "f"r whos" are'r '  an r i tul r" rh' ir

u.tr;-" ' , '  "r milrrarr s rvi 'rs Mai"r l '  gi-

i , i" , .  ". , ,r,r,  *. roulLl al. '  b. ,  r,  arel l  rn '  r\nncr -

' ' . ' , ;  " 'u; in; '  "",h,",,rnc rLrn(lns :rn' l  manninq

' ; ;  r , * .  . , t , , t ' ' '  " r qan iza r iL ' n '  , $ho*  
m. t r . n

" , , r i t  ,  u "  ] t  "  ' n r l i r  n r  i r  h  rh r r  '  ' r  l n  ' r h  |  ) oD  J r r ( l

\ A S \
( )n  Lahnr r '  r '  n , , u l t l  s r r 'm  Iha l  dny ' J \ rn {5  rn

, i ; ' : , ; ' . ; ; " ; ' ; * '  " '  " r  r h r  c r i i ' r r  s  i r r r ' ' t '  n \ ( r r r '

i , , .  r ' , -  '  ,  ' ' * f i ' i ' *  r i r t l  a r  r l u i r i r i ' r n  m ' rnds t  mrn r

i r ' " . "  , " * ' " i " ' i " " '  uuu ld  l r  mor "  t l r an . l l sc t

i ," , f . l ,  , , ' ,-", '* '  rrhninisrrarivr" l '  t i { :-rr irr" anrl

; l  ; , ' ; ; , ' r , i  " ' '  - '  " '  r ' r t r r r ' rnr r rh '  r r ' r ' rv '  i t r  ' rv -

ins to fesolvc thcsc' i i ' 'u.": 
' t .r ' ,n.1 ,l"r 'n'riv' r "nsi' l ' :r '  d s-

f , .  " " *  ' f . r '  . f '  ' ' "  a  ' r s r c r r r t : r n ' l r l r '  n  J ' l '  q r t t n ' r  a t t

i - t , . , u -  r : " , . , ' ,  '  i n rp l '  r n '  r r r i r r t  a '  r i r  i r *  s  r "  h '

i , , r l , *  ' ' , " " '  ' -  1 " " ' 1 ' 1 ' n1  " ' ' r r l t l  r 14 ' r ' r '  h '

, , ' 1 , . " , , , .  " ' u " i " '  r h '  p r ' " p " r r l ' \ \ r ' r r r ' ' l ' 1 r i r ' r r

' , " i  " ' " : . ,  11 l ' ' '  r  ' l  . '  r i ^ r  \ r 'm r  ' r r  r '  rn  + r '  rns r .  r r

)'..^-,,.i. Ja thcn clisbanrl thc task Iir.cc and

,ii.i,.r tit" *i"i"* (lcpartrncnts to lund deli:xl'

""i'".u.'. ir''" i""rtnut<'d "y"t"'r" a" a matr" ul

pl io l i tY.
' t  tr i" is t tr.  simplest solution i f  (1) the dePart-

nenls can lre clepencled on to acquire thc ncw sys-

,.-" .)(f"Oi,U-"lt  *tthout continuing central izccl

".,n.rui"iu,t ontl i2) "'nlre provision c()uld be made

i,':,r''" ni*i 'i"ru'ir't ̂ ni interdepartmental (and

u" . , i i r ,  l ' ' . - t i " " ' l r  na ru reu l  rh '  e l l o r t
"",r"",o,,, , , ' ' ' ' r '  

a'  et id' nre' l  i i  om D!)l  ) ai Lrtr i

siLion 'rarisri '  '  and Iclart l  srutl ics rhc Jepatt-

;";" 
"; ; t '  

{r '  n unal-r l" ru rmpl'm' nr arl rh'

-."""."t, f t"V thcmselves recognize as required

t . r  r d D i d  d n d  r n ' r  e l l e '  r r \ (  s \ s r F m  a r ( l u r c r r r o n

i tr .  ' ize "t rh' deparrnrrnrs rh( mdn\ ur{anr7a-

tion:rl laycrs (especially in DOD)' the compromrs-
-  - "  

^ " " " ' r  r o  a ' o u i r  s u l c s s l u l l )  d n \  r n d l ' l
. , r .  *  i , h i n  r h ,

l l i - ;  ' , ; ; : ; . " ' ; ; ' r ' �nc  nn$ ' i r  mu' ' r \  b i rh in  'hr
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ing that is inherent in rhe . ioinr servicc su ucrurc,
inevitable turl:guarding ol programs that wil)
sul l i :r  l iom High lronticr priori ty lunding, rhc
requircmcnt to operatc within exist ing policies,
lro, ,1ltrf ,  r.  .rnd rrqulari, ,ns. and rnr, rscn ir e
rivalr ies would quickly rcclucc the High !ronrier
systcms to just anothcr prosram cornpcring lt lr
lunds and nranaqcmcnt ski l ls. '  regarrJk:ss ol both
l ' r ' ,  s i r l ,  r r r i a l  a r r r l  S r r  | r . r . r r1  l '  v r ' l  i n i r i a r r l ,  s  , , r
t l i rcctives. Undcl nor-nral dcpartmenral nanaec-
lncnt Hieh l |ontic| woukl quickly losc irs char-
. t ,  t ,  r , r .  a  l ^ ' l t l  ncw .  R ragan  in i r i a r r ve . '

In vicw ol thc shonconrings inhcrcnr in thc l irsr
two ac(luisi{ i()n-nlanascmcnt altcrnalivcs (x)nsid-
ercd, rhc thir( l  altcrnativc-assiqnmcnt to rhc
dcpartnlcnts ol thc accluisit ion lLnc(ion. wilh
sclcctcd responsibi l i t ics lbr cerrain aspccrs ol thc
High I,ronticr prorram dclcga{cd to ncw, cen(ral-
izcd or{anizations-appcars to bc thc bcsr mcans
ol nrocting al l  thc vital rcquircmcnrs ol thc pro-
poscd init iat ivc.

OVERALL DIRECTION
- l-ht 

urqrnly ol l ieldinq rhe I irsr q,.nerarion
systcms in order to cope with the Soviet thrcat
and the necd () overcome thc ddays inherent in
departmental acquisition ellbrrs call lbr separate,
top leveJ, overall direction ol the ellbrt. Concur-
rently. the lhct that the departments have the
maiority ol the U.S. lbci l i t ies, expert ise, and per-
sonnel resources required lbr large new system
acquisition calls lbr their being assigned rhis task.'lhe solution that appears best to achieve the
desired goals and meer legitimate objections
would be one in which:

o Overall policy direcrion, specil;c system
selection, acquisition and allocation ol
lunding, granting ol priorities, rapid
decisionmaking where necessary above
departmental level, and public and congres,
sional relations would be assigned to cen-
tralized organizations.

e Specil ic system-acquisit ion management,
howevcr, would bc assigned to the intcrested
deparlmcnts.

Under this solution thc cenrral izcd organiza-
t ions would consist ol:  (1) a Narional Space Coun-
ci i  undcr the chairmanship ol the Vice President,
(2) a Systcms Seiection 'fask lbrce (SS'f!)
rcport ing dircctly lo thc President, and (3) a
Spacc Consoliclatcd l,rogram OIIice (SCPO) also
report ing to thc Prcsident but through thc Chair-
man ol Council .

'l hesc organizations would be established and
dclined by Exccutivc Order. NASA would bc
desisnatcd executivc agenr lbr housckccping lirr
the new, ccntralizcd ollices. Considcrarion should
also bc givcn to havinq thc dcputy admrnrstrator
ol NASA as head ol thc SCI,O.

Spccil ic systems lor init ial procurcment would
then be selectcd and rccommended to the Prcsi-
dcnt lbr urgent acquisit ion by rhe SS'l ' | .

Exccutive Ordcrs, preparcd by the SCPO lbr
thc President, would dircct thc rcsponsiblc
departmcnts and aecncies to undcrtake thc acqui-
sition ol those systems sclected as a mattcr ol'
Pnonry.

Specilic authorizations! exceptions to procurc-
ment laws or regulations, priori t ies, and
appropdate Prcsidential guidance, ctc. woulci ac-
company these Executive Orders, as nccessary, to
ensure that specilic system-acquisition rranagc,
ment pcrsonnel in implementing departments
have the lieedom and support to vary liom cur-
rent acquisition proccdures when this could save
time or money.

'l'he National Space Council would oversee the
High Frontier init iat ive and the activir ies ol the
SCPO. ln addition, it would provide a source ol
quick and linal decisions, when antr wnere
needed, during the acquisition process.

THE SYSTEMS SELECTION
PROCESS

The DOD studies ol acquisition processes
relerred to earlier have indicated that great sav-
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ings in tr t |al l  acrpr is ir ion r inrf  (  ar b( ol)ra)rrc( l  l ) \ '

r rr in irrr iz ing t l r (  l inrc i r  no\\ '  takcs to agrcc upotr

t l r t  r l>r ' r 'at ional lcr lLr i l t r rrcnrs tLn( l  rhr sPrci l i (

s v s l r r n s  r , )  l n  t l u t L r l x t l  t o  I n c r l  l l x s (  ( l ( t r s x ) n s
' l I x s e  a l t  r l r c  l l o r r t  c r r t l  r k r i s t o n s  l o t  ; t n v  t t o t

I J r ,  1 '  r  r , . l  r r , , r . r  r r r ,  i  l ,  r r r r r i '  r r r " r r ' ' l  : ,  r ' '  ' l r r i r ' -

r n u r  L r r ) r i l  l i r l l  s v s r c r r r  r l t r t l l r r r r t r r r  i s  I r p p t o t r r l

( h i s r o r i r  r r l l v  r ; r l l r r l  r l r r '  . ( ' r f c l ) ( r r ; r l  l ) l r ; r s f .  t ) h a s (  ( ) ,

o f  r l r c  ( l (  l i D i ( i o n  I ) l r r t s (  )  h a s  s t c r r < l i l 1  i n c | c a s r r l  o \ ' (  r

r l r r '  l r r r s t  n r o t i c t a r l e s .  l r r L L l  i t  l i t r l L r t n t l v c r c c t t t s

s i r  v t r r l s .  l  l r i s  c a n  l x  r r t t l i I I r r t t t i  r o  ; r  L L r k  o l

<kr is i lcncss l i l ) rrr  roP lc ir( l (  NhiP as lo whal is

wirr tct l  ant l  l lx sulrsl i l r r l i ( t r  ol  cx(cssrvc stu( lrcs,

r l t t ;atcs, analyscs, i rnr l  rcviovs lhc currcnt ap-

plolch to t l t  { in int  t lx rr( lu i fcrr l t  n l  ant l  what wi l l

lx lnr i l l  ( ( '  nrcr(  lhcsc woLrl<l  intr(x lLrcc LrnarccPl '

rr l r lL r l t  hys i rr  t lx avrLi labi l i tv ol  sprxt ant l  <l t  lcnsc

crrpalr i l i t ics c:r lk<l  l i r t  by High Irr ' ( rr l i ( r '

, \ s  r r  I <  s r r l  o l  r r  r r r  i ,  r  o l  r l r c  r n ' t  l r r l l  : t r r t l  o l  t l r t '

r r l r  i r r r l o l  r r r r r r r v  i r l I r s t l v  p l o l r o s r r l s .  i t  i s  c l c i r l  t h r r t

r l r c  r ! s i l c r l  s v s ( r r r r s  ( : r r r  r r t N r  l x  l x l x r l i t i o L r s l r

s r ' l r r  r r r l .  l r r r i l r ,  ; r r x l  t l t  l n o y - L  < 1 .  r r r x l  g i v  r r  r r r k r l t t a t c

p l i o r i r v .  I i r r t l i n g .  r r r x t  s l x \ i r r l  r r r r t r ) ; r l c r r r t n r  i r r ' '

r i ,nU( rrx rrs.  l  l rc l ' r ' r ' r i<i  nr r  arr  rrrrrkc thcsc tkr i

s i o n s  o r r  r l r t  a r l v i c r ' , r t  r l l  S S  l  l r  i n  l i c r r  o l  w i r i t i n g

l i r |  i D t l t r s t t y  ( n  ( l ( l ) : r r l r r x n l i r l  l o r r r r r r  i r r r ( r

v o l r r r r r i r r r r t r s  p l o l r , s ; r l s .  \ \ l r t n  r u x l  i l  r r r a ( l ( ,  r h r

I ' r ' c s i < l t n r ' s  r l t t i s n r r r s  r a n  a r r t l  s h o u l < l  l x  a c c o t r t -

p a r i c t l  l ; v  r L  c r r r r r r r r i t r r r c r r t  l ( ,  l ) r ( x r r r r r r r l r r r  l i ( t r l

r h c , r L r t s c t .  
' l  

h c s r '  l ' r ' c s i d t  n r i a l  l l r r r t  c n t l  < L l i s t o n s

rtLr ld s, tr t  Lrp ro six l ,crr ls in rr tr l r r i l ing I l igh l  lon

I n  r l r t  l ! ] ! n ) s  I r  s i r t r a t r o n  t x i s t e t l  s i n r i l i r f  I o  w h a l

$ ' t  l a r t  t r x l a v .  A t  t h l t  t i r r r t ,  l h (  S o v i . r  r h f c ; r r

, . , l l ' , 1  r , ' r  r l , ,  ' l ,  v ,  l , ' 1 , r r r ,  r r r  , , t  U  \ '  i r r r l r '  " r r r i r r  r r

ral  r l issi lcs.  but thr:r 'c rvcl t  cor lrPering lX)D

lcrpi lcrrr tnts arrr l  indusrlv ploposals As a lesult ,

l ) ( ) l ) .  a n t l  s l x c i l i c a l l l ' r h c  U  S .  A i r  l i r n c .  l a c k c d

rhc rnot i !  alr lm i ind/oI rcchn(togifal  d)nl idencc ro

r l i rccr I rr l l  scal t  dcvcl t tPnrcnr and Procurcmenl ol

thc l i lsr  qcn(r 'at ion ICIIJN' l  syst(nr forrrcPls Prcsi

dcnr l l iscnlx,u,el  thr:n apprintccl  thc Von

Ncurnann (;ornnrj l t rc.  consisl ing r t l  rutgnizcd

scicnr i l i r  and df l i rnsr aLr lhor ir ies. to sclcct t l rc

sp|ci l i t  l ( l l lMs to lx l )ui l t  a l  l l ta l  l imc. OI) thr l

l ;asis ol  r l rei l  advicc hc thcn r l i lc<rt :r l  rhc dockrp'

rrrrnl  arxl  pr(xLrfcnrt 'n l  ol  thrcr systcrrrs:  (hc

A t l a s , ' l  i r a n .  a n r l  l  l x , r ' .
( )ul  l r r  onrnrcrt  lar ion rhlr  I ' r ' ( rs i(hnr l t (  ' rqan

t sral .r l ish a l t igh l"r lnr ic l  SS l  l '  ro rcvics'  thc var '

ioLrs rcchniral .  sctvnt,  atrd in( l rrs lr ,v l } l l )posals l (} l

l i r 'st  rrcncr- i r t iorr  s l)r t (1 syst(rr trs t()  rr l r l r l ( r t rD1 lhrs

r,) I r(  pr ! ! i rs l )^s(\ l  la lg( ly (  )n rhis histot n rr l ly sut '

c t s s l n l  r r p p l o a l h  t o  r l r r i < k l y  i n i r i a t t n g  t t  n c w  n r t '

t ional high tc lhnolrgy pt l t rat t t .

S L r r h  a  S S l  l r  w o r r l t l  l r t  a  ( n (  r i r r r c ,  a ( l  h { x ,

loicw arxl  st : Ict i t r r  lx,al t l  that w(nr l( l  rc lxnr
( l i r1\(1)- ro r lx l ' rcsir l tnt  1sr: t  l r igu|r ,s l l )  anr l  i l7).

! \hcn thc opclat ional lcr l rr i lcr l t t t ts at t  t :stalr

l i . l r ' 1 1  l , )  r l r ,  ; ' 1 , 1 ' r " r : r l  , , 1  r l r ,  l l i u l r  l r ' , r r t i '  r  1 , r " -
pos;r l  rhc jolr  ol  thc SS' l  l  wrtrkl  l ; t  s<) lely ro sclcr l

a n r l  l c c r r r r r r r r t r t l  l ( )  l l ) {  l l ( s i { l { r r l  l l r t  s l x t i l l .

s y s t c n r s  l h r l  l l x  ( l (  l ) r r r ' 1 r n {  r ) l s  s h o L r l < l  l x  i t t t -

r r r t < l i a r c l y  t l i l t c r r r l  t o  r r t r l L r i l e  i n  o f ( l ( r  r ( )  i r t ) l ) l c -

n r c n r  l h c s r .  l h c  S S  l  l  s l r o u l t l  l x  r r r a < k  L t P  t t l

l c i r r l i n r  U . S .  r L t l o s P a t c  s c i t n r i s t s .  i r x l u s t l i r L l i s t s .

r n ( l  r l a D a g ( 1 l r . t r l  o x l x  r l s  w l l D

r L < h n i t a l  c x p r l t  r r x r n l x l s  I r s  t l x  l ' r r s i ( 1 ( r D r  r ) ) i g h r

<ksirc.  Wc csl iml lc i I  rD(rnr l)crship ol  hctwccn {)

r u r r l  l 2  i x l i v i t l L r a l s ,  w i r l r  s ( r L l l  s t r l ) l x , f l  P r r x i t k r l l r v
r h r  S ( ; l ' ( )  ( l i s c u s s c ( l  l n  l o $ .

' l  
l l  l rnc ol  r l rc SS I  l  rvorrkl  nor ln tr)  ( l (  l ) r t t r

rhc Assrr |cd Srr|r ' ival  con<r 'pt .  or nartrrr  () l  (his

i D i l i l r t i \ ' ( ,  l ) u r  a r r l r  t , r  l c t o r r r r r r c n r l  s y s l f r  s  t l r a l  ( ^ r l

l ;c quickly olr tainul  to acht|r 'c thc oU|arr(Dl l

capabi l i t ics cal lcr l  { i , r ' .  l  hc SS' l  l r  shorrkl  lx r-
( tucs(c( l  to |ent l t l .  i ts | t ' .ornnrtrrdat i rns wirhin

l i ,uI  nronrlrs ol  acr ivat ion ant l  norr l<l  lx t l is l ;andc<l

THE NATIONAL SPACE COUNCIL

ln oldr:r '  ro ensurc ctx;r 'c l inatccl  supprl t  ancl

1 , ' l i '  v . r r r l  r r ' n  l ' , r  r l r ,  l l r t n  I  r ' , r r t r t  t t , i t t ,  i t ,  : ' t

thc hi{ .hcst l t ' r 'c l  arxl  ro al la,v any .( 'n t : I .ns wit l ) in
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thc l lxcrul i \ 'c I i .anch rhar thc ct :ntrai izccl  rrr .gani-
zat ions \ 'ould usurp rhr: i r .  r 'csponsibi l i r  iL:s.  i r  is
prolxrstr l  to csral>l ish a Nat ional Spacc ( i runci l
sonrervhat sinr i lar.  to rhe 0nc csral ; l isrrrr  unrur l
l ' rcsi t tcnt l , ) iscnhowcr. in l ! )5l l

I  1 . ,  ( : , , , , i r ,  r l  w , , , , 1 , 1 , , \ r  r s ,  r t l  i r r r t , t , . r r r r r r . , r r , , r ,
ol  rhc I I igh l i rDricr c l l i r . r  orr  bchal l  ot  rh<: I , r .csi ,
r lerr t .  I t  woLrkl  prtv ir lc l r r . , rad pol icy l r t r i r lanr.r .ro
, 1 . ,  ' l '  t ' i , l | r , ,  I r \  i r r r , , h ' , 1  , r r r r l  , l r j , 1 r  r l r ,  . !  l l ! i r i r .
{ ,1 lhc S(. : l ' ( ) .  I  hc r l r ;Lir . ruan ot rhc ( i ,unci t  woulr l
lx rhc Vi( \ '  l ' rcsir lcrrr .  Hc woul l  acr as rhc chir l
r ,x lr  rr t ivc ol l lccr.rr l  rhl  I  I igh l , \ .ont iur t logr.anr as
wrl l  iLs i rs l rr i r rr . ipal  l ia ivrn wirh rho l{ ,adcrs ol
(  l rngrcss in scckirrg rhci I  sulrPo|r arr<l  rh.  l i rnt l ing
l(r '  th( l r r)grar .

' I  
hc l , l iscr l rowcr"r ' r .a coLrnr. i l  1;r ' r . l i , r . rrx,r l  a Lrsr. t i r l

r r r l c  w l l (  D  t l r r , S o v i c r  S P L r r r r i k  c v c n r  l r r o v i r L r l  l x r r h
i r  t l ) r o ; r (  r L t l ( l  a n  o l ) l n t t . r L r n i r v .  l i x l a y  w c  r r g a i r r  I a t t
r x , r l ,  . r  , 1 , , ,  , r  l r ' , , r r ,  : r r r , l  , , I ' I r , r r r r r r l  1  i r r  . 1 , , r , ,
l r ,  r r , , .  . r  . r r r r r . , ' r  I ' r , s i r l ,  r r r i , , l  (  , ' , r n ,  r l .  r r r  , , , n r r r r r  -
r r ( ' n  w i r h  r h c  I  l i g h  l i n n r i c r .  i n i r i i r r i r r , .  i s  r k t r r r c r l
; r p p l r l r l i a t r ' .

THE SPACE CONSOLIDATED
PROGRAM OFFTCE (SCPO)

n sct)arnr arxl  i r ( l ( tx,rx lcnr S(. i1,()  s lxrutr l  lx.
csrt l t is l )o( l  ro:  (  l )  rDsurc high pr.o{r.arrr  v is i l ; i l i ry,
(2) c ' rrurc stal l  ant l  nraDarcrncnr caPalr i l i rv l i ; r .
rcrrr lal izcr l  l i rntr ions an<l as a sour.u l i , r  r .api t t
t l t . istorrrrrakinu at t l r t  his-ht sr lcvcls,  t r l r ( l  ( tJ) pr( ,-
v idt  l i r l  thc intcl tk pru r l rcrral .  an<l Possi l r lv inrcr-
nr(ror)al ,  nr lur ' .  r ) l  rhc High l}onr ict  pr.oqr.arrr .

Slr tr i l i r  l r :sponsi l ; i t i r i r :s ol  rhc r l i r .c lror.  or rrrc
S (  l l ' (  )  s h o u l t l  i n r . l u c l c  r h r ' l i r l I r w i n e :

.  I ' r 'ovi t lc a hirhly vis ibL l ixal  gr inr l i r r . inrpk:
rrcntat ion ol  rhc l {cagan High l . inrrrrcr.rnr
t iat ivc anrl  act as sr:r . r .ctar iar ro rhe ( iotrrrc i l

a n r l  S S  l  l , .
.  l ) ral i  l rxccut ivc Ordcrs ;rrrr l  gui( l (1rncs l ( t

tkrpart l rental  accluisir i tu rr l  scler:rccl  High
l i r ;nt i t : r  systcms.

.  Scck I i { , rr  Congrcss. . jusr i lv.  ol>tain, dct int l ,
ancl  al l rcatc the l inding l i r . the sclcctcd

. Scck and obrain l , resident ial .  () l l icc ol
Manaqcnrcnr ancl l luclgcr (()N4 B).  , , f
( . rorgrcssional waivcrs ot Iaws or.  r t :gular i , rns
as ncrcss;r fy I i ) f  dcparlr)xrnrs ro cxpcrl i rc
alr luis ir  iorr .

o \ \o|k wir l r  rhc ()Ml i  anr l  r t r( .  ( i )n{rcss l (r
fcProqral l r  tLrn( ls amon( rhc var. iorrs High
I,r ' r rnt ic l  sysrcnr pr.ogr.arrr  ol l iccs rvhcr.c anrl
whcn dcsir .rrblc.

.  l i { rsolvc inl( ' r lct) : rrrrrrcnrrr l  issucs or | r . lcr .
thcsc ro rhr Nariorr i r l  Spacc (t()uDrr l ,  as
 PI)r() l ) l r r tc.

.  l i r v i r l t . r , r  s c c k  l r . r , r r r  t l x , C o r r n t i l  a n y  t L r i
s ions r .r{ lLrcr,rr( l  l ry r l rc tk,par.rrrrcnrs ro l r lx.-
( l i tc rhc l )ro!ar. lnr.

.  ; rr \ r 'or)  i r r)y svstcnrs ar( luis ir ion a <l  r . ( \ . icrv
<r,rrrr l i t rccs csrabl istrql  by rht.  r lc l ; ;Lr.rrrrcnrs
to rnt lscr '  I l iqh l , ronr icr.  plrur.arr , . .

.  l r ) s r ; r l l  a n ( l  r ) l x . r . i ( .  i r  r r a l ] a ! ( , D ) c l | l  i n l i ) u D r -
r i , , r  . v . r i  r r  ( , ,  n , , r r r r r , , r  I l r r t l r  I  r , , r 1 1 . 1  1 , , , , -
glcss arr l  l r r .ovir lc rhc l )r . t ,s i<[ .rrr  ant l  r l rc
( l rLrnt i l  wirh l i .o( lucnt stalus rclx, frs.

.  ( l ( n , r ( l i n a t c  w i t h  r h c  l ) c l ) a n r ) x , r l  o l  t j t i r t ( ,
iu)y int(u)ar i(n)t l  nt :gJoriatxrns lc lar inq r0
I I i c h  I l r l n r i ( , r . .

DEPARTMENTAL ROLES
' l  

lx,  r lqrar.rrrrcnrs wi l l  lx:  assignct l  r l r r  rcslrrn-
stbi l i ry to dcvttop anrl  acr luirc t lursr:  spcci l i< High
l t o n t i t l  s v r t e n r s  a s  r l i r . c c r t r l  b y  r h e  l , r . t : s i c l c n r .
l  his wi l l  lx.  r lont l>v I lxtr  ur ivc ()r thr.s dir t t r inq

ac(t l l is i t ion 0l  carf i  svsrcnr sclccr.cl .
' l  

lx, tk1>lar.rrnt :nts shoulcl  l ; r :  rer lur:srcd ro ser rr l r
s lrc ial  Hieh l , ronr icr.  ot l i t ts ar : rppr.r4rr . iarc lercls
r , , , r 1 , , l i r , ' l ' r i r i , , n r r r , r k i r r g .  D i r . , , r , , , r r r r r r u r i , . , -
t jons as uccdr:cl  wirh rhc ccntr.al izr t l  or-{anrzarrons
shoukl also bc aurhor. izccl  ro achicvc rhcsc rxr lcc,
t ivcs. 

' l  
hc goal shoukl bc ro or.ganizr the L: i r rr  so

ar lo ( l iminare l ionr the r :hain ol  comnrand ancl
r '  t i , s  , 1 1 1 y  , 1 a . 1 n 1 7 , , 1 ; , , r r s , , r  s r . r r l  I ,  r ,  t .  r r , r  s p , ,  I
l ical ly assigncd Hish Fx)nrn: i  acquisi t iorr  rcsgn
sibi l i r ics and/ol  having rhc aurhr;r i ty to make l inal
cle. i r ions thcrcon.
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The Executive Orders to acquire specilic sys-

tems might usefully specily the fbllowing roles fbr

the responsible dePartments:
. Undertake the full scale develoPment, test'

evaluation, procurement, and operation of

designated systems.
. Accomplish the lbregoing in accordance with

the priorities and Policies assigned by the

President and Council and by sening up spe-

cial system program oflices (SPOS) to stafi'

these tasks with outstanding people
. Adopt special management procedures and

communication channels and delegate

authority as necessary to permit High Fron_

tier systems to benefit lrom all recommended

acquisition actions in recent studies.
. Cooperate with the SCPO to establish direct

communication channels and to imPlement a

c€ntral iz€d management infbrmation
system.

. Ensure that the lunds appropriated lbr High
Frontier acquisition are "lbnced" and dis-
bursed per the National Space Council's
policies and directives.

. Support the National Space Council and the
SCPO in their assigned missions.

The above department guidelines are illustra"

tive. Actua.l guidelines would be discussed with

department secretaries and reviewed by the

Council belbre inclusion in Executive Orders.
'I'hese orde$ would be prepared at the time ol

acquisition responsibility assignment Ibr each sys-
tem since they will diller between departments
and systems. The goals to be met are set lbnh in

detail in the "Prerequisites tbr Rapid and ElIi-

cient Acquisition," set fbrth in 
'fab A to this

Aooendix.
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APPENDIX H-TAB A: PREREQUISITES FOR RAPID
AND EFFICIENT ACqUISITION

KEY ACTIONS
1. l  hc Prrsidrnt ais i t ins thc high{rsl  prnrf ly ro

a spacc (rr lsol i ( latc( l  prograr l .
2.  lhc l ' rcsidcnt rnnoun.cs thc ur l icnt Dccd

l i )r  t rnd savings Ionr r :stabl ishinr a spacc
corrsol ic latccl  program and pcr irx l i ta l ly cx'
plains tr ;  th.^ Dat ion hr)w an cxtrar;r 'c l inaly
r, l l i ; r ' t  in sprut wi l l  l r roviclc our ma43in ol
srLt i . rv.

l .  I l l  I ' r , r r r h  r r r  , r r u r , , u r r , , .  r l r ,  , r p l r , i r r r r r r l r r r
ol  a Systcnrs Srlc l t ron lask l i r r : t )  (SS l  l f )
\ \ , i rh a l in i{c I i l i : ,  l ike thc "Von Nr:unrann
(ionrnr i t t t r  (n thc l1)50s, ct ;rnlxrscd ol
l o r , r - r r i z ' r i  r  i r . r r r i l i , .  r h  l ;  n s .  , r n , l  , r r r t u r s i -

1i(D aurh()r i l i (s.  l ts purposc is to r t :vrrw r:an-
r l i t larc spacc systcms and rc(\r t )nrcnd t()
hirrr .  within a lcw nronths, lhc | lcst  systeins
r()  l )ul lsue ,
' Ihc 

I ' r 'csi<lcnt ann()unccs thc appointmcnt
ol  a Nat ional Spar:c ( lounci lwi lh a l in i tc l i l i
span. consist ine ol  high lcvcl  nrernbcrship
t r , , r r r  t l r r  W l r r t ,  H , , u r  N a r i , ' n ; r l  \ '  u r i r y
( i r rrnr: i l ,  NASA, l )Ol) ,  and othcls.  I ts pur ' -

1r,s l  i i  t r '  ' ,vcrs,r '  rh,  l ) r , , {r ,  ss ul  ;x Ltuir  ing
r ' l , r t l t l  s ) s r , . n r .  a n d  r , '  r c s u l v ,  C o n { t r t  s -
sional and intcrdcpartmental  issucs.
' lhe 

Prcsiclcnt announces the establ ishnrcnr
ol a Spacc Clonsolidated Program Otlice
( S C l ' O )  " ,  p r o v i d e  , e n r r a l i z e d  i n r c q r i r i o n
and dircct ion lbr the acquisi t ion ol  rhe
selected High Front ier systcms.
'l'he President instructs all govcrnment
agencies invo)ved in this initiative to usc
re:rlistic inllation lactors in cost planning.

B.

5 .

b .

7 .

3 .

+.

'2.

SS l  l ' ,  thc Nat ional Spacc Ciounci l ,  ano rne
scit,().
' lhc l ' rcsir lent scltcrs nrcnrbcrship l i ;r  thr:
r1 , , , i l  i l  i ' n , l  sS ' l  |  , r n r l  i . s r r r *  rn  L r tu r r vc
I) ircctivr ro NASA ir l(:nt i lying NASA as rhc
cxe(utrvc aqcnt t irr h()usckcqring and
lol irst i( rul)por( ol thc nr:w, ccnrralzcrr

' l hc  ( i nn t i l ' s  cha i rn ran ,  rhc  V i cc  I \ r : s r -
dcnt, v: lcr:rs a di lccro| l i rr rhc S(i l ,O wi(h
na0{)nal st irturc and cxpericn{ic wh(J sh()ul( l
fcp{f l  dir(xt ly to him. lhe prouranr ol i i t :
wi l l  also sclvc as sccr-r: lar. iat to rhc Spar:c
( : , r rn ,  i l  . r n , l  ' , ,  r h ,  S \  |  I  r n  . rd r r r r r , , n  r , ,  i r s
o(h(ir  sri{r)r( l  l i rn(l i(rts.
Driparlrncnts assigncd acquisit ion x:spon-
si l : i l i t ics cstablish sysrcm progrzrm oll iccs
(Sl '()s) to acquir.c rhc sclccred systcms ancl
assign High I,ronticr expedircrs at drparr-
n)cntal an(l systcm!-comnrand levcls.
Thc dircctor cletermines the type ol systems,
engineerine, and technical assistancc sup-
port required by their SPOs traditionally
provided by, but not limited to, Fcderal
Contract Rcsearch Centcr (FCRCs). These
should bc under the command and control
of thc SPO managers.
Departments direct the government reprc-
sentatrve at major contractor plants to be
responsive to the appropriatc system
manager on High Frontier programs.
Liaison personnel from operational users
and from major contractors are assigned
and colocated at the SPOS.
The High Frontier Systems Acquisition and
Review Committee is established to include
the director of the SCPO as chairman, with

l .

ORGANIZATION
1. 

'lhe 
President issues Executive Orucrs ano

Presidential Directives establishine the



'l 
/{ xign rronriet

mcmbers liom respomsiblc dcpartnrent hearl

ollires, s-vstem comnrancls, or NASA

centers, and the inlerestecl s_vstems firanagcr
is establ ishccl .  This is to l i r rnish thc DOD

Dclcnsc Systcn Accluisi t ion ancl Rel iew

Conrmit tec (DSARC) rolc and provrcic

quick clccisions rvhen neeclccl.

PERSONNEL AND CONTINUITY
I  lht  c lc l>a|trucnts sr lcrt  an( l  assi{rn tho bcst

avai labk tah nt in thcir '  <lcpaltnrcnts ro thc

SI '(  )s.
2. Al l  consol i r lat tc l  plrrglanr ant l  Sl ' ( )  pcrsor)-

ncl  alc assignct l  { i ) f  lhc dul i t l i { )n ol  th(rr f
r .spff l ivc systcnrs (al) l )oximalcly lo r  1o

i \ '  r  ) , , , r l l  : r n , l  i r r  r r , r r r r r i r ' r  1 ' , s i r r , , r r .
al ;ovc tht  i l  cLrr lcnt gladc to plrn i t l t  l i r r  in-

I tacc l )r ' ( )nrorron.

DECISIONMAKING PROCESS
1. 

' lhc l ' rcsidcnt ancl  ( ioLrnci l  scck ar) aqrcc-
nrcnt with ( . :onglcssional lcar lc lshiP trr  r t ly
(n rhc l i r l l  lc lxr ing r t ;  and nronitor ing by

thc S(i l ) ()  anr l  ( i run< i l  in l icu ol  thc pl t :va-

L nt r : r ic lot :ranaqcmcn( by ( i )ngr(:ssx)nal

sral l  an( l  sulxonrni t tcts lhal  causcs pro

glanr dclays.
2. 

' lhc 
clcpalunt:nts arc aut lbl izcd lo Placc

ploglanr objccr ivcs r l rcrnofanda ancl l rudrct

cyckrs on a nult ivcar basis to l re l (n wafdc( l

by rhr:  Cbunci l 's t :hic l  exccut ivt  ol l iccr to
(. l , ,ngress l in disposit ion.

l l .  Authorizat ion is grantcd to the clepannrcnts

to delete clctcrrninat ion and l incl ings l i r ;nr

thc l )udgrt  proccss. lhc S(i l 'O cl i rcctor

works out a streamlincd spL:ncl ing authori

zat ion mechanisn) 1o be aPprovcd by the

Clounci l  chairman and Llongrcss as

' [ .  C-n!{rcss is persuaclcd tc,  plovidc nrul t iyear

Iunding which wi l l  be lcnccd" at depan-

menl levcl ,  as in intel l igentc programs, and

providcs ncccled rcplogramnring authority

l i r r  the S(- lP0 di lector to inclucle addit ional
lunds l i ) r  thc svsrcnls ol l icc to handlc unccr
taint ics ancl unlbrcstcn tcchnical  problcrns.
( ;hangrs ro ovrral l  systtnr pcr lbrnancc not
rcsolvct l  l ; ;y thc Accluisi t ion Rcvicw ( i rm'

rni t tcc alc l r lerrcr l  lo thc Ci(rur)r i l  chir inrrarr
rvho acts on aclricc ol thc S(]l'(J l)r'{)i..ranr
r l i l r : r ' tor.  As a grrund mh al l  lcvcls consulcr
pf r ' l i ) rrrancr rcquirrrrr-nrs ra( rc( l  ()r '  unal
lcfal) lc i {  s igni l i (aDl t i rn( '  an( l  ( . (}s ls ran lx
siLvccl  whiI  plovir l ing sLr l l ic i r :nt"  systt : rrr
pt l l i ; r 'nrrrnl  to ol tain an Assulcr l  Suwival
capabi l i tv.
l ' i lst  nat ional pr iol i ty is assigrrtr l  l i r lcr i t i ta l .
cxol i ( ,  l inr i lc( l  avai labi l i tv i ln( l  l ( rrg lca( l

r i n r c  r n a l c r i a l s  n r l u i x r l  l i r r  r l t v k r l ; r r x n t .
tcst,  ant l  1;r ' tx l rrct iorr  rr t  v lcctc<l systcrrrs.
-l'hc (louncil an(l (lcpartn)cnts (lclcf.aak)

maximum authori ty ant l  lk 'x ibi l i ty,  as pro
posul in al l  rcccnt accluisi t ion studit  s,  grant
r l i rcct rrrmrnunicat ion with rrny rrnt l  rr l l
govcrnDcDt dccision lcvcls,  and lrcc systcnr
managcrs l ionr havin! i  1o ! i ( )  1() ,  or lhrouqh,
any ol i i<: ial  who cannot provnlc dccisions.
A 1 1 r r , , v r r l  ' r l  t l .  S S - I - F  r ' , r , ' r r r r ,  n , l . r t i , ' r r
.onst; tutcs Mi l(st(nrc Zt:ro. ' l 'hosc systcms
l h (  n  n l ) l ) f o \ 1 r l  l ; , r  . r r r t r r i r i t i ' , n  l ' 1  t l r  I r r r - i
c lcnt go dirccdy into DSARC II ,  I l l l  xalc
devclopmcot phasc, by l ixccut ivc Or<kr '
w i r h  t u l l  i n t ,  n r  r , ,  ' l ,  p l , 1  r h | s , .  s r . r '  r r r s .
Concurlenr:y is thc ruL: consistcnt with r isk
throuehout the acquisi t i (D cyclc,  cspccial ly
Mtwecn lirll scalc dr:vrloprncnt and ploduc-
r i o n .  . r n , l  i n  i n i r i . r t i n q  . ' r r , l  , L t ' l . , p i n L (
ground, logist ic,  t raining, and p(:r 'sonnd
s u l ' l n r l :  i  o n l m : r r r l .  r  o n t r , r l . , , r r , l , , ' m r r r u r r i -
c r r i o n s  . u l o y s t l m s :  . r n , l  1 . t ,  r r r  l . - r ,  i l i t i , - .
P r o , l u e t i o n  i s '  n n t i n u . d  p l r . r  t , '  r , , m p | .  t  i r r g
thc opcrational rrst and cvaluation phasc,
and joint uscr/dcvcloper/contmctor lcs(s nr c
concluctecl with I rrll cvaluation.
Departments are grantcd authority to $,arvr
exist ing DOD and OMB cl i rcct ivcs ancl
regulations lbr acquisition managcmcnt; rc-

5 .

(i .

7 .

B.

1 0 .



quests for ProPosals; statements of work;
and system, subsystem, and end_item
requir€ments specifications. Use directors
and managers judgments in keePing with
the spirit of the directives and regulations
rather than applying a literal or stringent in-
terPretation.

11. SCPO directols and system managerd dis-

otFEcts

'Slnll.rtoP@rd.ntElFnn4rt vd N.um.nn Cod|m.
r Shll.r ro Pcld.nt ErxnhM/r 6pF Councll
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cretion is applied for fair, quick, aud flexible
source selection procedures, with approval
as needed from the Council chairman. The
same flexibility applies to the form of con-
tracts used for each system and subsystem'
where all types are considered and carefully
selected to best match the needs of each
particular item and phase ofthe acquisition
cycle.

EATABLISHES

IRECOMMENDE

- ErnHbhc

- . - , -  B@mnrnd.don.
-.nr-.n. support..d rdrlntrrrid
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