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PREFACE TO THE 'FUTURE CONTINGENCIES' SERIES

The next few decades are a period about which it is much easier to be cautious
and reserved rather than welcoming. Recent reports from a number of major
institutions including the United Nations and the World Bank have persistently
sounded a warning. The 'Global Future' Report has Summed up the position as
follows:

Severe stresses on the earth's resources and environment are apparent.
With the persistence of human poverty and misery, the staggering growth
of human population, and ever—increasing human demands, the possibilities
of further stress and permanent damage to the planet's resource base are
very real. To reverse the present trends, to restore and protect the

earth's capacity to support life and meet human needs, is an enormous
challenge (1) .

The world in 2000 is depicted by most futurists as being significantly more
crowded, more polluted, less ecologically stable, and more vulnerable to
disruption than the world we live in now - if present trends continue(2). But
future resource impoverishment, environmental degradation, and soaring
population growth are not a new discovery. What the recent reports have
emphasized, however, are the accelerating pace and scale of the problems, and
their interrelationships.

Accumulating evidence from around the world suggests that "we may be on the edge
of one of the greatest discontinuities in human history - economic, demographic,
political™ (3). The New Zealand Foreign Minister has commented that "All of us,
1 think, can feel in our bones that in its economic, no less than its political
condition, the world is not many steps away Erom chaos" (4).

One of the most important functions of the emerging discipline of futures
studies is to call atktention to possible future disasters(5). The intention is

of course to alert policy makers and others so that mitigating steps can be
taken .

What is a disaster? A New Zealand dictionary (6) defines a disaster as "a
greatly unfortunate accident or event" (DIS = "not or without' + Italian ASTRO =
‘a lucky star'). This is a useful starting point, but more helpful is the
detailed definition in the Yearbook of World Problems and Human Potential (7)
which describes a disaster as:

«+« an event concentrated in time and space, in which a society or a
relatively self-sufficient subdivision of a society undergoes severe
danger and incurs such losses to its members and physical appurtenances
that the social structure is disrupted and the fulfillment of all or some
of the essential functions of the society is prevented. Thus a disaster
disturbs the vital functioning of a society. It affects the system of
biological survival (subsistence, shelkter, health, reproduction), the
system of order (division of labour, authority patterns, cultural norms,
social roles), the system of meaning {values, shared definitions of
reality, communication mechanism), and the motivation of the actors
within all these systems.

'k useful distinction can be drawn between 'crisis' and ‘disaster', although
these terms are often taken as synonymous. A crisis is "a crucial time or
Eurning point in any series of events" (Greek KRISIS = decision). It results
from an unresolved serious problem. If the crisis itself is not resolved, a
‘disaster ensues, as illustrated below.
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*anticipeting World Crises : Five Overarching Crises In Prospect® by
Theodore J. Gordon, in Cuorpent, Mo.l88, 1974, pdd.
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SERYIOUS PROBLEM

(resolved) (unresolved)

RESOLUTION CRISIS
(resolved) (unresolved)
RESOLUTION DISASTER

It is not enough that there is a range of potential disasters lying before us in
the future. There is also the possibility of 'megacrisis' - a number of crises
neourring simultaneously. When these crises are interrelated, the potential for
Megacrisis is greatly increased. 1Its overall impact may greatly exceed the
individual impacts of the contributing crises. 1Its conseguences may well be

A nuclear holocaust could be an

e taxonomy of disaster can be treated in various ways. For instance, Theodore
Gordon identified what he called 'five overarching crises' confronting mankind

&) viz.

- nuclear war

- severe food shortage

- deterioration of the blosphere

- imbalance in the distribution of wealkth
- material shortages

the 'Future Contingencies' reports, the taxonomy is derived from the
sdominant discipline invoked: natural science, social science, economics.

ear war, because of the potential magnitude of its impact, is considered as
ggparate issue. Wherever possible, a New Zealand perspective ls adopted. The
1fiture Contingencies' series includes the following reports:

1. Natural Disaster ISBN-0-477-06222-9

2. Societal Disaster ISBN-0-477-06225-3

3, World Economic¢ Disaster under preparation®*

4. Nuclear Disaster ISBN-0-477-06226-1

5. Summary Report for wider under preparation®*
dissemination

These reporta are from ad hoc study groups working under the auspices of the
commission for the Future. The views expressed in them are those of the
contributing authors, and do not necessarily represent the views of the

. Commission, nor any other organizations with which the authors are associated.

*

The publication of reports 2 and S may be precluded by the abolition of
—_— the Commission For the Future in 1982,
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af Eha work fores Rilled or locapacitated by & muclsar sSttack.
L.5. Taylor, op eit.

For Llnstsnces, the asisy "Apocalypse 1383, published In the collsctl

‘Plotures of the Futurs® (Mellinson Randall, 1560} ==d4 reprodoced

fection 14 of this CFF repoct, wea criticized along thess Lines by

few Tekland Pomdation For Pasce Studiss (lnc) in a letbsc asnt to
Nembers of Parllament in 1500,

Car]l Eagan, "Cossss®, (HeDomald, 1980}, plis.

Fro= ths Pressble o the Constitution of UWESDO.

may argue
nuing ofk
g (147, T4
iae af
-_:- th, has annl
o fruitlen

in Ehe present
: ions .




o

in 1845.
{Gerieva,
the entic

1,000 ,000M

R.W: EOBen

d could ba
hres guari
sh,

oollectd
oduced aE
ines by

penk to &

b RUCLEAH OISASTER: AN INTROGULCTIO

=it ¢

th the Preface ko the ‘Futuce Continganciez’ saries, a distinction wad doawn
Satemen "crisia’ and "disaster! wit. A 'dizsaster! results Eram &n onresslved
ferisis” (p.%).

It in becoming increamingly feared, especially by Buropeanm, that humanity la
faging & nuclass "SclEia’i5;. The rescletioe of 5ig crimls sseme o Bacoms
Wore remote 48 the [ortistch apniverfary of the [irst nuclear explosiom
ipptoaches[l0) ;, While the "ocrisis’ sxists, the paslbility of "dizsaster” also
gxizks, and appears £o be ineroasipg.

Begardless of what ts5 done, of not Jone, 1n advance of a4 nuclear dlsartar:
®ghere would be large acess of total annithilatlon, large areas of total

pezwival, and large Areas with all graedations of mixtures between the WO ..,
bowsver disasirous nuclear warfare might be ak 1Fs wormkc, there would ba lacge
pemvery of aurvivorg, and bowvever altgred and lnconvenienped, civillizatlon would
putvive: The idea of cthe slimination of man iy nonsanse™ [11}).

i he. fiEet éct of this cepolt exploces the posalble caubes snd sffects of noclssr
Lmr, end whak mget be done to pravent At eventuating, by a resoluoticon of Che

prasent nuclear ‘crisias'.

N Tealand, bDeaing remote, relatlvely Self-sufliclent, strabegically
tﬁlil}hiflﬂnﬂi. and in the SoUtherm Hemisphwcoe, say have 58 much Ceabon AR any
othef pounbtry Lo pondsr the [(mplicatiom=s of &4 muclep: "disaster'. Haw
aalandard, like a1) ocher populstions, may exper ience grest hardahips resoltisg
from lt.

Tet, In Mew Lealand, hacdehlpa may result from a lack of preparednass for gulte
manageanble contingenciss({ll) ; rompared with Ehooa conveved by popular Images of
Seath and deastructlion falnad Tpon targeted countclen Iin the Norkth,

The concluding pacts of tha geport explore the contingenciss Hew fealand might
eapet lence in the Aftesrmath of & Avclear war fought malnly in the Hocthezn
Reiephare,; &nd what could be dome now to mitigate its effsct,

*All of the affact and planning that goes intd ouk elfoct for survival L8 ce=ally
dlenoted boward eaming the socry plight of thase of us who surviwe®™ (133. Io all

probabllity, "those af ua who survive® will include mocat New Zealanders.

Pois mAY argus that o plan for nuglear war makgs Lt mora likely, and that a
Bmtinuing effoct Tovwards & cenolution of the noglear ‘cri=zia’ is the only sane
dotlon (14}, Thic argueent swet secxw persugsfive [Oor cthoss in tha targeted
pemntrien of Ehe Rorth. But hNew Zealand, by circumsctance of Lte location 1n the
penth, has another optilon; Lo plan for smugvival im czse the glfsges for psace
prive Eriltless.

I thd present global political climate, it would zesm prudent to pursus both

optlans.
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NOTE CONCERNING ITALTCIZED CUOLATIONS

These have been selected toc present a range of views on various issues, i
do not necessarily represent tha views of the authors.

Who speaks [or Barth?

*How would we explain the global arms race to a dispassionate extraterrestrl
chserver? ,.. Would we argue that ten thousand targeted nuclear warheads are
likely to enhance the prospects for our survival? What account would we givé
of our stewardship of the planet Earth?. We have heard the rationales offert
by the nuclear superpowers. We know who speaks for the nations. But who spé
for the human species? Who speaks for Earth?~(15).

*Since wars begin in the minds of men, it is in the minds of men that the
defences of peace must be constructed®(li6).
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=rhere are no good or bad nuclear weapons: all are extremely horrible<(17)
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{17) L. Preedman, 'The neutron bomb returns', The World Today, March, 1981, p on into tl
(18} Office Of Technology Assesament, 'The Effects of Nueclear War', :.gfﬁx;ﬁf the
(OTA-NAS-89, 1979) plé. . hing the ear

{19) Joint Committee on Defense Production, US Congresa, 'Economic and Socizl
Consequences of Nuclear Attacks on the United States', (US Govt Printing
Office, 1979), p36.

(20) National Academy of Sclences, 'Effects of Multiple Nuclear Weapons
Detonations Worldwide', (NAS, 1975) p25.



Ml IMPLEMINTS OF MASS DESTAUCTION

b o of weapone of mass dantruction sre axtensive In both apéce and Lims,
are pomawhat unpredictable. They dimctiminate very poorly between

arent s anfl nes-combatants, and are hlghly disruptive of ths anvifonment.

fioed Muclear Wesnons Wolk

jeslom oocurs vhensver thare I8 & very capld release of & largé amount of
fp #ithin 2 limited zpace. The energy celexse in a nuclear sxploalon is

kA & Aifferant way o comventional swvplesionsg, #.9. THT. This lsgds
18 differences betwsen nucleatr and conventional weapons:

_M-hlr pxplosions can be thousands o wmillions Of tisge e pl:nﬂr'u.
than conventlonal explosions: wig. 1 kt [Eileoton), | Bt [e=cato i f i
oEn aquivalene to 1,000 bonnews, 1,060,000 tonnes of THT respectively
: the release oF equivalent amounis of enecgy, the maas of &
sponventional explosive i8 much greaber cthan that of = puclsar esxplosive.
B Mieh higher teaperatured sre produced by nuclear sxploslons and &
mignifipant propoction of Lhe energy 18 emitted as heat and light =
Vehaemal radlacion’,
Wuclpar pxplosions emit highly penetrating snd harmficl Anwiniblea cays —
ieivial noclear cadistion',
O Badickctive substances ceaaln after a noclear explonlon. and also emik
parwlal radiation over an eatended perlcd of time = *redldual aoclaas
Esdiation® or "fallout®.

of weapone physice is presented as an Appendix to this ssctisa. It
i héalc onderstanding of Puclsar wespons - useful, bot &ot easential,
fisginnt sections: (wee p. 27)

. e Effects of Hoclsar Wegpona

pf & nuclear sxplosion is relesssed in a nunber of forms, illustrated
3.1(18). The suplosion snergy received in each of theas ALfferent
= o 2 on the aatice and yield of ths weapon, and particularly on tha
o bhe 'burst®. For & low alp burst, 35% of the energy is in thermal
Sioe and S0t in air blast, With increasing Haight of bursat, ths proportion
i thersal radiation Incteasss while the proportiom comwerted into blast
o However, regacdiess of the height of berat, spproxiimately 8301 of the
mmrgy of & noclaar filsslon weapon produces alr blad:; thsrmal
Al haat. Tha remmining 15% 15 relsssed a3 various nuclsar radistione
h}tlll roclear radiation and 108 &8s reslidoal radiation. Tn &

T device,; tesldual nuelakr cradlstion represcnta W of the energy
i_:l the explosion.

alances Lo which Lthe varioun harmfgl eEfects of nuolsar weapons sxbtend
Il.’p,l:hl ¥leld of the axploslon, a8 shown Inm Figure 2.3(1%).

'. fmbers of noclear weapons were debonated thers could be glebal

B, The prodoction of owides of nitrogen in noclear fireballs and their
B into the stratoaphere (by bombs in the Mt cange) could lead to 3

' of the orone layst, snd sn increase im harmiul ultraviolst cediation
$ the sarth's surface(20).
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(21) Office of Technology Assetsment, op cit, plf.




ek Les ore afF the lzast varlabhle and most damaglng sffacEs on uches aress,
& produces sudden changes in alr pressure ('otatic pyerpreasure’) that can
Bk tulldings, and high winds that can blow them down, The magnitude of the
gffmct decreases with the distance from the centra of the explosion.
in an optisum burst helght for sasimising blast dsmage. Ralsing the bBurit
dgkt reduces the overpressurs below the bomb, but widens the area in whilch &
i ovef-pressure produces blant damage.

3 nuclsar wespon 1S detonated on or near the sucface of the earth, a
4 18 formed snd 8 proportion of tho saterial returns to the esarth as
Bllgue, 1f the fireball from the sxplosion does not touch the sarth's surface,
Pateripyg does not ocour and there L& minimal immsdiats fallowe,

3.1 Indlcates the blast sfTects of a 1 HE sxploslon &t & burst height of
G '® [optimel for damage o Ffactorfies) ., and the wvulnarabillty of people iIn
overprannars zones{21).

1 Radiatlow

fmllsbtion frow the Tirsball cen produce Tlashh] indness, burn =kin and
i oomliietlble matecials.

ERE #xploalon could cause Elashhlindess at 2 distance of 11 Wil on & clear
L _‘w 8% Wm on a clear night. Flashblindess can last for ssvercal Einubas,

Wnleh ecovary 13 total. The tesporary blinding of motod ists could omu
Z'F-"- ER Amf Lajury. hamperlng an akttempted svacuation.

i rne require higher intenaitiss of light, and would be Inflictad closer to

x lon. For weapong in ths megaton cange, the thermal pulss lasts long

' that, |l & temporery refoge was resched promptly, burns would be redoced.

_l sxploaion could cavss first-deqres burns (eguivalsnt to & bad conburn} at
of 11 m, second degree burne (producing bBllsters and permansni

=) st 10 ©m, and third-degree burns (which dsstroy skin tisaue) at &

s nf B kp:. Third—degres burnd over 248 of the body, 6f second-dsgres

M Ceer 10N of the body, resslt in secious shock and generally prowe fatal,

e peompt sjiocialized medical ald la avallable. The distonca at which barne

ANEiNuroun dopends on the weather. Particles and molsture in the air reducs

’ tadlaticn, whereas mnow on the ground ocr clowd cver the flraball

fdats Eha Alntance by reflection.

S tald be started by thermal radistion passing through the windows of

4 and fgniting combustible material. Blast damage could almo producs

B Sirectly. Separate fires may coslesoe into a mass fire, which consumes
Z‘;* mEnEwE ovel a larges aras. Mase [ires can be of teo Rindes) a *firestorm’
=S wislent lArushing winds croats extoemely high tespetatures (but pravent
o apredd]l ; and a "conflagration' In which a Fire spreads dlong a [romt.

=k M Risiilation
T_’:;f-- nlriloar weapons, the rangs of lethal direct radiatlon 1s Zesm Ehan
s Sl E and thermal radiation effectm. However, in the ocs== of mmall

BEt TadLlAation maly have @ greatent lefhal Fange. LEegt fadlatlion
e, Airect radiakl h kh £ lethal B \
_ {al Injury to the people of Hiroshima and Wagnmaki. Thars ir a
el of uncertainty over the effects of lonising radistion on humans et low
S prodocos bBoth choct terwm and long tecm effectks,

Eo Al
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{(22) A "rom' is a measure of blological dsmage, A 'tad' msasures radiatiom
ansrqy absorbed by tissue, and a "roentgen’ I8 a measure of radiation
intenaity. As a rough approximation, theme three quantities ars
numer ically equal for nuclear cadiation in this context.

(23 AN, Westing, 'Weutron Bombe and the Environment', Ambio, Vel ¥, No.3,

! can |

1978, pas. o Anwals

{24y H. York, 'fhe Wuclear Balance of Tecror in Butope', Ambio, Vol &, No.  toguth
1975, pao3. v lpe

12%) Office of Technology Assessment, op oit, pis.
{26} S.A. Fetker and K. Tsipis, 'Catastrophle Peloaars of Radiocasctivity',
Sclentific American, Vol 244; No.4, Aprll 1981, pll.



goss of E00 remi2l) haz a3 %04 chance of causing death within & fes
The -precise shaps of the curve Thowing the relation botwssn desdth rata
ation dose is not known for doses between 100 and 400 tew, bul a doee of
kmn within a short time i2 estimated to create a fatal ilimens ln lalf the
wxpoged bto 1t; the gther half wowld get wery mick, Bot would fecover. &
300 rem would %¥ill about 10 percent of hoss exposed. A& dows ol 200 ko
wouldl caute 3 severe Lllness from which sost people would recover|
ry this iliness would render people highly susceptiBle to other dlesasss
ictiona. & dose of 50 to 200 rem would cause nauses and would reduce
Ace to obher dissg=e, but medical treatment would not be cequired. A
g8 than 50 rem would not cause noticesbls effects impedistely but would
helags cause long-kecm Samage.

skl dopes of cadiation have long term sffecta wmasured in & statistloal
Mauming that total exposure I8 what counts (e.g. & dose of ons pem each
on people will produce tha same afEects am w -1nu of 10 rem sach to
peofile) , Ehe lncidence of [3Eal cancers has boen sstimated to Do S0=S500
Lion pecgon cem. A similar (ncidence of gonetic effectas oould be
fd. A more detailed discussion L& glven Ln seckidn 10, 1,

o 'ﬂ'ﬂip:inl whate the effecka of dMrect radiation aie likaly to pradosinate
" yield, or enhanced radiatlon, weapons. A low yield explosion ocould
I‘:*I- & terrorist weapon of from the ume of tactical nuclear WOApEmIE. &
oEion would give s dcse of 600 rems oubt to BO0 m; while the damaging
g of biszt would only extend to 450 m. Tha affecte of & I ¥XE enhanc=d
by smpion (neutron bemb) sce luasbested in Plogure 2.3(21),. Te gliwve some
Sctive to the area involved, the population denaity of a renidential sres
_I't-ll.lhd is about 30 persond/ha, and & ctypleal sectlon La 0.1 ha in ares.

Vi

fallout to ooccur, the burst musr bo st ground lsvel or low encoegh for
1 B8 touch e ground. Esdicactlve msaterlal Lm earepied up Lneo ¢
B-by the cising Eireball and depoailtod downwind in & long plime. Eome
jadinsctive matecial rlises o the troposphece, snd is subsequently
in & broad band (mainly confined to the latitudes of Ehe burst) and
el ln its arrival at the ascth's surfasce. Sose radicective particles
She stratoophere, snd may not ceturn bto sarth for some years. This
distributed globally, but not uniformly. and does not presemt an
tinn hagard, sincs the activity has dscayed conaldacably by the ¢
attivez. =Signilicant smumberw of people may navertheless die
]' fron Lhe long-ierm sflscts of globasl fallowt, Onme escimsts pats Lhe
‘deathd st about 1000 per msgmton (24).

jloal effects of [allout wre essentially the zame as those for dlrect
rﬂ.htl.un. The (allout contours from & 1 Mt surface bucst are shown In
8125, Areas sxponed to about 100 rem wouold become 'safe’ in 2 to 3
1% years would be required for arsas =xpossd o abouwt 100 rem. I
iy weapon ruptured & nuclear power plant, the [alloyt would be about the
B Eha flret feow days, bot would remain hazardoos for & considecaibly
'_'-"’ LoA(26) .

e #ffscts of nuclesr wespons (blast, nuclear radiation, and thermal

plo=) can individually csuss death and injury to humans. In any real
I.mnhlnq tha detonakbion of & noclsar wesapon theas =ffecto are Liksly
“.r,hu and could prove [atal even though the individual effects #ars

Bl Expoaure to macrs then 100 cems of radistion will impair recovery
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|ﬂ.:“'|. burna. Wigher raciabtion doss=z have a similar sffect whon combinad

Hl:l.ull Injurles.

petde Pulee (EMD)

sgnetic pulss (EMP) Lla an electromagnetle vave similar to fadle wavas,
& by sucface burasts and by high altitude bursts in which the Flreball
i sppmetrical. 1t la mimilar to the pulse generated by lightning., Modorn
: ts in electronic componapntry Le inceeaning vulnorability bo EMP.
feenible that a single hagh altitude detonmtion could damage or destroy
eatioda and elschiric power aystems over Ehe entire Unlted Stabtes |27},
a0 possihle that D¢ could capse meltdown accidents in noclear power
: ¥ BMP has eetious leplications foc the comwand, communlcatios, &nd
] troctumss needed to fight a noclear war These are vulnerabhle to Lts
-__:_- and may Holt be easy to protact againek LE.

¥
LE

1E

gapons and Oelivery Systems

tegic' nipclear weapons are defined as nuclesar warheads dellivered by TCHM=
Biccontinental Ballintic Missiles), SLDMA (Submarine Launched Ballistic
iieg), long-range heavy bombers, fractlonal-orbical space-borne Eystems, and
BlAnki-Ballistic Missiles). ‘'Tactical' nuclear weapons includa all other
B wsaponn and ace often thought of a8 nuclasr weapons for Bakelefisld
iTategic' nuclear weapons are located in Europs, but are capable of
g targets locatsd a significant distance inside zhe Soviet Unlon.

-

INE .

Blute criterin distinguish between ‘tactical’
s, Critoriam such a3 w=apon yield and
gEaet; and "alect’

and 'strategle’ nuclesar
range, locstion of dalivery uystess
[or readinass) atatun reveal much oveclap(l9).

#gic Muclear Weapons System

lwi besn continual 'improvensnts®' in cange end accuracy of strategic

T™he Lntcodoction of MIBVe (Multipls Independently targetabls Re—entry
i da) allowed multiple warheade t0 bo fitked to individual mimuilea. The

srvelopeent of MARVE (HAnocverabls Re—snbtry Vehicles) will make poasitie

L lon of blast-—recistant (herdénsd] targets such &g misslle allos.

BilE accuracy i® measured in terms of the CEP (Circular Ercor Probabilicyl.

B8 fhe radiug within which hall the shots will fall, CEF smay not provide
jats Indicator of accuracy becauss of & systematic "bHian® srror(30) .

§ Btakend is upgradinmg Minuteman III wmiz=iles by improwed guidance and

it h=23A warhoad with a yield of 350 kt. The Soviet finlem ia deploying sS-18
E 1CuMa with similar capabilirvias to Minuteman 1I1, Strategle nucleas

--,| : Are alsn being upgradad wikn bthe tntroduction of naw mlamiles and
Etiea by both sides. The moat modecn Soviet SLBM i85 tha 7400 km cange

N, with thres 200 kt MIRVE. The Trident I SLAM has a similar tange, and

Bi= plgne 100 kr MIAV=. The US strateglc bomber force L1s o he upgraded

introfduction of atr launehed crufies miseiles [RLCHa) and mew BL and
bmebar s .

f prasent strategic nuclear fTorces are contalnéd In Ehs SIFRI
BUIT1): Embimated strategic forces foc 1985 are given in Table 2.2{321).
I" ‘megatomnags (10,211} 18 sgulvalent to 5t af THT for aach pereon an aarth,
P8y ) ijlved Ehe charactecletics of the major Burostrabtegic sdapong. Now
l;n:ludinq the Soviet 88-20 missile and Backfire bombwr ace alceady
The ground launched crulee misalles (GLOME) and Parshing 11
‘Me to b= deployed by MATO in the mid 1980s.
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Sactical Muciessr Weaspone
SaCLLLeS RuL =3

hilaar weapons have béen intejrated with conventional forcez at 211 lsvels,
S inoclude puclaar artillecy, tofpedsan, snd depth charges. Tatile 2.4 Lists
l_ﬁ of the tactical noelear weapons deplaved with U8B forcesd in Bvrops=(11).
Mclagr weapons ate aloo atationed in the Philippines and In Bouth Korea(14).
P 1 Mawvy s equipped with tactlosl noclear weapbns [(ese pageE(315)). Koms
:ﬂ_hr develocoments include snhanced-radiatlon weapons[l6)] and weapong with
Slpctahiz yialds,

1 m | fee Tiew & | gment

fnoed radiation wsapons of nedtoon hombs have been dlnscussed on pleisee also
i |, Precision-gulded weapona, which actively sesk thelr targets, may provide
= sllective oounter bto waased tanks, thus undecmining the cationala for Inuclear)
el radistion weapons, and ®ay Jlve the milicary advantage to delenaive
=g (18] . without resuiring & nuclaar response.

el mnd binlodgloal eeepema are AiffTiculk o assess Bl =ay provids

— pualesar nabtlond with wespons of mans dastrection. Tanle 2.5 compaces the
ing @Efectn af chemlical, biological and noclesc weapons (393, It Ia Llikely
Bt many chamical warfare sgents Have irmg Eecm Lerabtogenls and carclnogenic
BRiReks which may ba exploited{dd). Gemetlc enginesring may enable the
..I.i.'.:'lﬂ. af the wicrolence and wEigl by of pathogana (41)+ This haa alraady
B uded 1o incresse the reslotance of blague basterla o antibiotics,

modlflieatlon Of the sovisonssat as st sffsctive weapim of war ceomns
ELIREly (47 . [(Geaphysical sadiflcation possibly ocould involwve weathser and
i, marthquakes, and electromsgnetic tadiatlion reaching the sacth).

- 1= L P inrr=asingly lapestant military omed, Llncluding reconnalrsencs;
Ealcation, navigation, meteorclogleoal; and hunter killer satellltes(d43).

Es have reoelved atrentlon an & possihle defence agalnst 1CBMa. They cowld
e oeed L ehe sbnoaphere agalnst mishiles and alrceafk, However, the
piogical nhatacless To » Apaos=based antl-ballistic mimslle [AEM) syRtam palng
pppeal Lesursoomtalle (44}, and scoch weapons ars wvulnerable to aleple
mEEAUL e Lazeal weaps sperated In the atmoEphars are techaicElly

BB offsp llbtie sadyepnbegs ay=p gxisting delfanblve weapons.

F

Emeepartlola beam weapome Have besn suggested as a neans of destroying

s, There has besn concecn expressed that che Soviet Union ie close to

=7 ﬂ Bn effecrive pun Lioim fImiam NHM System, Such a weapon Eaces major
Aitifleuleian and woold be vulperable o gimple ocountarmeasurss (45) .

=Rl ane, MLiITAry plannaca in both the United States and the Soviat Unlon

BiRe to authoriss large Sulcets for the development of Ineffective ABM

pon mystama {46) .

flluiteatlve Attank foenarlos for New fealand

- pargoce of thesa scenarios I8 to put the sifects of nucleal WeaRo0s
e Teaisnd peoqpsgtive.  The abttscks deporlbed sre considaped unllkely
] fmplamminle) 41 Lhe present time. Owver the M year cime borison

Mot Ehis CFY report,; changes |n Hew Iealand's stiategic signilleancs,
pDTements in delivery systems, may change thin assessment. (Wew fsalsnd
tlf pdt &f reage of wlgt |and-Daged E':,f'it'!l'.liv
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800 and ¥ rew Falloot plasss, oy e d I.ul.t-ﬂ

(4T} nﬂ'iu of Technology :.:u:n:mh op cit, pis.
48] f.C, Chaat=r, Blologlcal Dose and Radiologlcal Activity from Muclear
Hesctor or Wuclsar Bsapm Flasiosm Producta, Cah Ridge Watlonal Laboras

CRML-499E, Dec 1974, pl.




8% Tactical Warhsad onts Nuclear Powerad Vessel

mi=sile ceulser (eg. US "Long Beach™) berthed at the Devonport Waval
., I8 attacked by ahostile vessel using a 1 kt taotical nuclear weapon.
nuclear rediation (600 fem) reaches oot to a distsnce of EOOm, whila
ive blast damage (5pal) ooccurs ocut o ASOMIAT)., The core of the 410 e
ia vaporised and combines with the radisctivity derived from the weapon
3 both rise with the firebail and return to sacth in the manper
Srasteristic of falloot from the explomion of & weapon alona.

The plutonlem
1 the nuoclear weapons carried on board adds to atelke weapon and reactor
! produccs,

e Arwae covered by prosmpt Inltisl noclesr radistion and fallout (for the
B alone] are ahown In Flgure 2.5, Reaotor flanion products snlarge the
il gome for falloot considerably, and alec Ineropse the lang teem hazacd.
M Morb=lived Leotopsa In the reactor cote are squivalent to the asount
- d by a 5 kk bomb, whlle the long-lived componenta after one month of
=it operation are the equilvalent of 1% kt. The mall acea inside which the
S cxte is unaccwptably high one veed after detonation (doe to bomb debels
.'b | temains crinhabitahle for snother 15 yeatrd; Jus ko tha contaminetion by

Etoe flasion products{48). The attack causes thoumands, or & lew tena of
phsande, of civilian casualtlies.

=}

. Alr Buret

ire-Llaunched ballistic missile (6.1, SS=-H=-b) with a single l-Mt warhead
Btonated 2,400m sbove the Devonpart Haval Base - an unlikely target, but
Eumed for purposes of comparlsen with the L kt "tsctical' atbtack above. The
; Ar#a (about 7,180 ha) which ceceivas 10 psl o1 eowe of ovespressuts L8
pinized for this altitude. The firetall does not touch the geouind, even at
B8 panlomes radivs of 1000w and there I8 consequently no significant Fallaut

Eair hurst incredoes the number of fatalitie= Ceom hlaat and Ehearmal effects to
_:'-- ‘doubla thoss that wodld result feom an equilvalent ground Bucét.

gure 1.3 also shows the ooter Limits of the 5 pal owerpreasure zone for this
ponation. This can be interpreted Ln terms of dimage to peoples and etrugtures
] nt.:m to Table 2.1. Tor a visibility of 6 km, burns are expecienced hy
Seyivors of the blasmt sffect at Lhe 2 pal contour.

¥

jashbl indnees L grparienced at 11 ke distsnce on & Slssr day, (Eppronisately

‘_‘ iy pei contoor) and ar 85 km distance on a clear night (over sn area
i g most of the Corosandesl Peninsuls).

:‘ ‘attach results in extenaive damage to the urban ares, and causes 100,000
) 0,000 prompt desths, with a similar number of significant injuriss. With

root wislbility, the ranga for thermal sffects L4 increased by a8 much &5 S0%:
'.‘-‘ pondingly, the number of psople expossd and the sxtent of bare skin ate

i Ipcreas=d. Theta factors would causs a substantlal Inccease Ln bBuen
ialEles.

aninacion by radiocgctive material would not be » long-term problem, spsrt
lion induced radioactivity directly usmder the burat point. lowevar, 1f the
plrmion bad oocuzted on the ground, sxtendlee Fallout would have resultsd,

U Jzglon geceiwing a lethal dose (600 cem) En 24 hours would represent an mcoa
| approximately 1000 =g ¥m.




.5 Appendix

ement retaining

-ihj.'Vely heavy
d particles ¢

U.S. Atiack Alrcralt Carrlers. 14 U.S. carriers carry fighter
bombers configured for ullack roles and capable of launching
nuclear air-to-surfuce missiles or dropping nuclear bombs. An es-
timated 100 nucleur weapons are aboard cach ULS. carrier. .
atomic nucleu:

lectively refe,
he number of pro
i of a given
weutrons can d
ment. They ha
For ex
and 238 (49), :

ar radiation
energy, and '
alpha particle:
h energy neutrs
Llgsion of beta ;
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Forward-based sircraft. Fighler-bombers, nuclear capable, are Mark 57 and Mark 101 Nuclear Depth Bombs. Used
deploved at buses in Curope and Asia and aboard 14 US. submarine warlare (ASW) and delivered by P-3 and S-3
Carriens. Combat rudiuses vary between 400 and 1100 miles. U.S. und ASW helicopters. Estimated yield of 5-10 kilotons,
aireralt include Fis, FI1)s, Ads, Abs, ATs, FBs, and Flds.
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Tervier Surface-to-Alr Misslle. Yicld of warhead is aboul one Talos Surizce-to-Alr Misslle. Yield of warhead is § i
kiloton, Found aboard U.S. destroyers and cruisers 1o defend Fourd ahourd U.S. cruisers to defend against air atiack, R
aguinsl air atlack Range of 25 miles, 0 mikes are two kine

58 and therefor:
el and '"fusio
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e elements ul
stopes. The re:

25 e s Al .

. y .  represents i
SUBROC Misslle. Anli-submarine rockets, fired below water by :?"-SMI;"R ';““:'bﬁssﬂo.c AR ATy an s «fissile and can b
submarines and truvel in 1he air belore reentenng water. Yield of Hotan und are aboard ULS, crutsers, destroyers, and dest e ma .
oac kiloton. Range of 30 miles, E cotts. ASROCs are fited by $-celled “Pepperbos’ le o

R.ange vf & miles. :ar reactors |
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Tactical Nuclear Weapons Systems, US Navy (see p. 23)

(49) The U235 nucleus contains 92 protons and 143 neutrons viz. 235 nucleons
in all, the 'mass number'. U238 has 3 extra neutrons viz. 238 nucleons
in all.
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Ateview of weapons physics is presentad hNers to provide s baslic wndecstanding
W npclear weapons - ugeful, byt not essential, for subsequent sgctions.

fubdtanced até nade [rom "slements®,. The "atoe' 13 the snallset part of sny
b retaining the characterlatice of that elsment. Ewery stom consists of a
tively haavy central reglom, or "nucleus', surrounded By a number of very
light particles called “slectromm’.

stomlc nucleus conslets of partlcien called 'protons' and "neutromns”®
tlectively refatred to 88 'fuclecns’. Atoms OFf dLfferent slemants diffegc In

pumber of protons (positive charges) thay contaln in bthe nuclaus. The
=tisl of 2 given elemant all comtaln the same number of protona, but the number
M satitrons ean differ, the resiulting atoms being called ' lsotopes’ of (hat

E: Thay have different mamses dus €0 theic diffecent numbard of
iitong. Por example, uranium connists of two leotopes with mags pumbers of
= and 238(49) ; refarred o respectiviey a=s U 235 and U 13R.

padiacion consists of "gamms rayn' viz. slsctromagnetic cadiation of
b snecgy, and varioos partielas moving at high spesdi. The particles conslst
B kipha particlea (l.e. heliom noclei), beta particles (l.e. elecktrone), asnd
B stecgy neutrons, while residual nuclear radiation Inwalvea the spontanecus
on- of beta partlcles and gemma rays from padicactive mubstahoea. The
tadintion decays over & perlod of time, with & steallly decrea=zing rata

-+

oy and masa are sjulvmlent - a decreanws ln =aan |3 sccompanied by an
_‘ nf anmrgy. A emall deorease in mans produces an enormoos release of
e In & conveatlional explomien tha enecgy releadse arlmen Foom &
3 mgnt of the slectronle struckure, with an unaobservahly small change in
. 'Il & noclesr ssplosion the enstgy release ailses fpom & rearcangement of
dear structure,; which Lrvolves such trenandous forces that the mass
are obascvahle,

;’ e kind=s of nuclear lnteraction that lead to an averall decrease In

jiEharefore an energy celease. These are "fission' (Eplitking) of heowy
H *funion' [Yolning together] of light nuclel. Roth of theses processss
o produce an explonive relmsase of enaigy.

ised ta preduce nuclzar sxplosions by Tianion are certaln isobopss
uranbam and plutonius. MWatuPal Uranles conalsbs mainly & o=b
ﬂ readlly=Cizsionable oma commonly used in nuciesrc wonpans i=s U 235
abodt 0.78% of natorally eccusring uranlum. 0 333 is also
‘oan Be made artificially from thorlum 333, Pluboniee 235 is another
il solvable for nuclear weapong; and is made artilficially im
e Crom U 238, the most abundant laotope of naturdlly eeccurring

el sptars the mucieus of & fissile atom, it causes Y oo mpilit inko
o nuclel, with the release of a large amount of energy. The process
= by the inatantsnecus smisdlon of pwe or mocs meutrans which gan
dn further nuclsi, sreatlng & chiln resciion In whlch ths
freraases rapidly. The complate fisaion of 57 grams of fimails
- Ehe anergy sgquivalent of 1000 tomses &f THT {1 =t). A bos=b
m fisaion of U 235 is about 5% afficlent, and thus contains about
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14 kg per kt of fission yield, whereas one relying on Pu 239 is about 15%
iclent, and so contains 380 grams per kt of Ffission yield.

o produce a self-sustaining fission chain reaction, at least one neutron must
available to cause further fission for each neutron absorbed. As the masa of
fissile material is increased (or the volume decreased by compression), the

of neutrons at its surface is decreased and a point is reached at which the
N reaction can proceed. This represents the 'critical mass' under the
dsting conditions, and depends on the shape of the fissile material, its
position and density, and the presence of impurities. The critical mass can
decreased by surrounding the fissile material with a suitable neutron
flector' or *tamper' which reduces the loss of neutrons and provides inertia,
eby delaying the expansion of the exploding material. The 'tamper' also

ptains the chain reaction until an appreciable fraction of the fissile
Material has undergone fission.

i pure fissile material surrounded by a reflector of natural uranium 15 cm
ek, the critical masses are 5.8 kg for U 235, and 4.4 kg for Pu 239(50).

mass of Pu 239 could be contained in a sphere 7.5 com in diameter; at the

r density achieved by implosion the critical mass for plutonium might be
than 2 kg. The time interwval between successive fissions in a chain

ion is known as the 'generation time' and is approximately
hundred-millionth of 2 second. For U 235 it requires about 54 and 58

ations to release 2 kt and 100 kt of energy respectively; therefore (98% of
energy of a 100 kt explesion is released during the last four generations.

jantity of fisgile material exceeding the critical mass would melt or
Bblode spontaneously., It is therefore necessary that nuclear weapons contain
itical assemblies of fissile material which can be guickly made
eritical’. Two types of weapon are used to rapldly convert a subcritical
Ly into a critical one. The first ls known as the ‘gun' type and uses an
losive propellent to blow one subcritical mass into another subecritical
The second is known as the 'implcsion' type and attains a supercritical
by compression of a subcritical mass. This is achieved by surrounding a
tical sphere of fissionable material with high explosive capable of

cing an inwardly directed implosion wave which compresses the sphere to a
‘oritical condition.

igsion reaction products of a nuclear bomb constitute a considerable
don hazard. Most are short lived and their combined radicactivity

iges  from the level one hour after detonation by 90% after 7 hours, by 99%
it two days, and by 99.9% after two weeks,

onuclear (fusion) weapons or H-bombs can also be constructed. There is no

tical limit to the yield which can be achieved with these, but it is

ally in the megaton (Mt) range (compared with fission bombs which have
glalds in the kiloton (kt) range). The development of thermonculear bombs has
BBlad a 1000-Ffold increase in yield over fission bombs, which in turn

ent a 1000-fold increase over the largest conventional bombs,

gy production in the sun and stars is due to fusion reactions involving the

of various light atoms, The fusion reactions of interest in the design
ionuclear weapons involve the isotopes of hydrogen, deuterium (H 2) and
um (H 3). The high energy required for these reactions to proceed is
ied by raising the temperature to several tens of millions of degrees. A
ar fission bomb can achieve the reguired temperatures and acts as a trigger




(531 The principal reactions srw
ericliom + deutetiom —w hBelium + Asutcon 4 anetgy
Lithlum € & neotrom —= helion + tritium & enevgy
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‘for thermonuclear reactions. Another reaction utilised in thermonuclear weapons
fivolves lithium 6, an isotope which makes up 7.4% of naturally occurring
Uehium. rithiun 6 is incorporated in the weapon as lithium deuteride. These
reactions are self sustaining and can be propagated rapidly through the
thermonuclear fuel (51).

Tie neutrons produced in thermonuclear reactions can cause fisslion in U 238

lei. It is possible to make use of the thermonuclear neutrons by surrounding
fusion weapon with a 'blanket' of ordinary uranium. When this is done the
ieapon is a fission/fusion/fission bomb.

In 'boosted' fission weapons, thermonuclear neutrons serve to enhance the
Elgsion process; energy released in the thermonuclear reaction is then a small
fraction of the total yield.

1In enhanced radiation weapons (neutron pombs) the fusion yleld is maximised
falong with fast neutron emission) and the fission yield is minimised (along
with blast and thermal effects). This is achieved by eliminating the U 238
blanket, and by using a small fission trigger in a configuration which mininises

“_'boosting of the fission process by thermonuclear neutrons.
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*The World has, in the 35 years of the Bulletip's existence, »
0 S, » been extre
lucky in avoiding any further use of a nuclear weapon®(54). i __THE PROGNO

‘

__ The Neglec

*The search for a politically stable country that could survive a nuclear
holocaust, prompted the inventor of a computer language translation service #,
base his business in New Zealand ..."(55).

the sevent
source deple
on For Che
Ivironment:
ences expe
human envis

in the pot
NOSTRADAMUS( 66) (Sixteenth century prediction of World War 3) R4 0od is gres
Qn OVerseas,

*The gods will make it appear to mankind that they are the authors of a greal
war. Before the sky was seen to be free of weapons and rockets: the greate
damage will be inflicted on the Ileft."(I.21)

decades (5

Nostradamus declares that we will not know which side starts the next world §8
although in later guatrains he places blame for the start of the war upon Chl
After a peaceful interlude (I.63) the air will be full of weapons and fightigss
rockets pointing like lances to the skies. The left hand side of the world d
map is America and the country will suffer great losses. However in IV.95, B
states that the victor will be born in America.

ear weapons
it, by misin
s By lapse £
Ei 1 Acadenmy

8ince 500 BC
ided by wars
torical pre
At sunrise a great Cire will be seen, neise and light extended towards the
North. Within the globe death and cries are heard, death awaiting them thrd
weapons, fire and famine.® (IT.91)
This is a frightening quatrain if one applies 1t to the future., It seems tg §8 been var
imply that a Northern Country, Russia or the U.S5.A, will be bombed suddenly

sunrise, and this will be followed by a period of great devastation. In I{’
Nostradamus states that America will suffer the greatest destruction. I we
link this gquatrain with I.91, II.5; 41 and 46; we are facing a very glcomy

prospect.

(52) 'New Zealand Yearbook 1981', p272 (Governmenkt Printer, 1981). B

(53) For example: see Professor Bernard Feld, General Secretary of the Pugl
International Conference on Science and Public Affairs, in New Scient
vol 78, (1974); also (Australian) Office of Rational Assessment, cite e "
The Natlonal Times, July 26, 1981, 2= Pen again al

(54) B.T. Feld, 'The Hands Move Closer to Midnight', Bulletin of the Atomi
Scientists, Januwary, 1980, pl.

(55) Financial page, The Evening Post, 23 January, 1982.

(36) Robert Mann in 'New Zealand 2001' (ed, George Bryant) P52 (Cassell, koo, can |
1981). we ' peac
(57) L.R. Beres, 'Apocalypse : Nuclear Catastrophe in World politics’, pl 'peacs

(University of Chicago Press, 1980), ,

(58) John Hinchcliff, 'Peace is Possible', pl (Pacific Publishers, 1976).

(59) Helnemann New Zealand Dictionary (Heinemann Educational Books, 1979) Na

(60) John Hinchcliff, op cit. i

(61) Cited in Richard Pipes, Commentary, July 1977, p2l. : 2

(62) L.R. Beres, op cit, p7. d 3 Fnuclear_w;

(63) John Hinchcliff, op eit, pl.

(64) Ibig,

(85) "God's final intervention will follow, not prevent, this great
tribulation that will be World War 3., But I repeat, you can escape |
this.,.. God will protect His own from it..." (The Plain Truth, Vol 4
No.l, 1982).

(66) Erika Cheetham; 'The Prophecies of NWostradamus', (Corgi, 1980).
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THE PROGROSIS FOH PEACE

The Heglected Expectation

f_,'mg khe seventies, the more vizible enviconmental hazatde msoch as poilution
i gasource depletion were foci of public concern. Mew Zealand establlshed s
ilgsion For Ehe Enviconment in 1572, One of itz major reponsibilitizs Lo o
gle environmental impact repoctal{52) — weltten appraisals of the envicomnenial
mEdipenced eaxpacted from new developments and poligies. Bubt the prime Lhreat
e human environment Ls presented by nuclesar war. Tt dwacfs all other

'!ttE in the potential magnituds of its destructive consequences, and Lo
iStihood 15 greater than most of ws care to admit. According b fome ipnfoomed
i o, over Beas, thece iz an even chance of a devastating nueleae war in the

EEL Ewn decades (53} . That this judgement 15 nob an 1ssue for bposSE New

Simders Geems o be a case of "osbtrichism by a whole soclety" [58).

p}.rﬂ: has been reached "where the catastrophic possibllities that lis latent
helear weapons are very likely to be explolted; either by design or by

t; by misinformation or miscalculation, by B8tates or by subnatlonal
pdy by lapae Crom rabional decision or by unavchoriged decision' (371, The
Epgian Academy of Science has calculaced that thece have been 1656 major armi
2 mince 500 BC, Sixteen of these ended iIn economic collapse and the -est

-mde-ﬂ by wars (58). The outcomsa of the present arms race is unknn:v.:'h, bt
¥ ¢ listnrical pracedants,

i8% has been vaciously defined aé “the use of armed forces in conflick,

p s y between countrigs® (5%) and “the struggle to achieve wletoOry through
IH.IH:E of gfmz”™ (60). To Clauswitz, war iz "nothing more than the contimuation
i e ifics by other mears” {61). But what the nuclear powers arfe armlng Eoc
": a thermonuclear holocaust. IE 1% not war, becagss a victory cannct be
i HeEpons of mass destcuction reduce Clavswitz's ‘continuation’' to

il latton For the participants.

dEginent that a nuclear war is simply too tercible ever to be fought is not
el by past events. Tn previous wars, "the only conetrainks on human
have besn the zvailables [mplements nesded for the task .... Ruschwitce
plepehima provide wivid examples of man's ability to perpetrate savagery
feliow men. It would be the helaht of [olly to believe that this ocould
% sgain and on an even lacger scale”(6%).

"f koo, can b defined ipn 2ifferent ways. & veeful dlstinction can be

JE T p“::t’ as "the abpsence of organized vigolence ... the state o

g% and 'peace’ as "the achlevement of justice, co-operation, gnd parmany

siety" (63). Both definiticns are crucial., The athievement of s peaceful

‘hete thera ls no war reguires "peace whers there lg justice, Lieedon,
ious gocléty. The concerns are Lnkerdependent™ (64) .

jh noclear war might be the neglsacted expectation of contemporaly #0Ckety,
ea of & final spocalypse - 'Armageddon' - are found in mogh prophetic
2 n.hut weltings and traditiome(65). Thasa Images are signlficank In a
- 'm, if enly for the cecognized potential of prophecles to bebods
; i.u._ing. Thus the threat of nuclesr war oould be more accepkabls to e
. ".i‘:l!l.ill.ll.lr wikh Ehe admenishment of "wars and rumours of wars: =ef Lhak ye
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" lccording to both precedent and prophecy, the Hopis would lose their land by
secular law. Then the higher forces would inexorably mete ocut justice. World
War ITIT would break out. The United States would be destroyed by a foreign
nation just as it, as a foreign nation, had destroyed the Hopi nation. Land and
people would be contaminated and destroyed by atoemic bombs. Only the Hoplis, on
the homeland gramted them by the Creator, would be saved to nake an emergence to
the future Fifth World®(67).
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"You hear the Christian neo-fascists and madmen talking of the Armageddon, the
anti-Christ in Russia and the need to rise again. I think the odds are about
90-10 in favour of nuclear war during Reagan’s administration¥(68)

A Pirst Strike?

"What shall make thee to understand how terrible the striking shall be? On that
day,. men shall be like moths scattered abroad, and the meountains shall become
like carded wool of various colours driven by the wind.”(71)

ness of tl
cine S50 deep !
' ever—presen!
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nprehensibl.

"Mankind is confronted with a choice : we must halt the arms race and proceed to
digarmament, or face annihilation.®(73)

960s and
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(67) Frank Waters, "Book of the Hopi® (Penguin, 1963). a8 "unthin

(68) Madalyn O'Hair (founder of American Atheists) quoted in The Listener, 2OC
13 February, 13982, plz.

(69) Matthew 24 : v 6.

(70) Galatians 5 : v 15.

{71) The Koran, stanza 588.

{72) Frank Barnaby, ‘Prospects for Peace' (Pergamon, 1980).

(73) From the Final Document, First Special Sesaion of the United Nations
General Assembly on Disarmament, para 18 (30 June, 1978).

{(74) Frank Barnaby, op cit, p75.

(75) Tor inatance, Theodore Gordon, in his impcrtant review paper
'anticipating World Crises : Five Overarching Crises in Prospect'
(Cucrrent, no. 168, 1974, pdB), rated the probabllity of nuclear war as
"very low",

(76) Reported in The Evening Post, 4 June, 19B80.
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for all these things must coms Lo pass® [6%i. Yet, Bt Faul might
ding uypon eutually sspured Sestruclion when he wrobs ST F s
it g ofe Enotket ; tooth and nall, ail you can expect ie Mutual
L0y

L conkdln tene of thoumande of nuclear weapons; PeEChARE 48 @any
gity Ln the Hocthbern Memiaphers could be Largetad o ceselve
ant of 1,000 Hiroshima-type bomba. The escalation of a reglonn
& hotlsar worls war s pochaps sete Likely than s firmt stelhe by
£ on the obther, althoogh the danger of soperpower conflick by
miscaleulation Ls sver presant. Siven the frequency of conflist
gounkries — a new ootboeal suery thres montha, 40 =incs 1045
h.'l..ltl.:rn s very real. Anothat comcetn Is ths Shoust of TecTn
W Weapons more sulted for fighting rather thsn detatring n
E of global reseacch and dovelopment sxpenditure (about Hm.
two Eifthe of all scientisots are comsitted ypo millbary
'Hﬂlty vears, technological revalutions in space wsrface, L
s Ly warfare, ballistic winsile defence aystema and other fiel
F pefceptions that & nuclesaf Wwar can be fought and worn,
I8 feasible and aven essentlal (72]).

r,.

=oliferation is & growing threst. “"Vectical' peoliferation i
Y #h acoelerating arma race. The superpowers are baglnning the
l‘lll Seployment of cralse and £5-20 missilss; Bl and Backlice Lombecs
0. m ballistlic mlsalle submarines and other lr!lun-l:m.. W
kain deterrence. ‘'Horizontal® proliferstion becomes moce
i g opportunities for dAlversion of wesporns meterial i
Al feactor progawesss in Thicd World countriem. BY the
T ediuckion of plutonium ls projected eo be sufficient for
ol 10,000 Magasaki-type hombE every year.

Ligminy

khe catastrophlc deatructivensas of nuclear war mesme o lave
- pkn men'es conacliousmesn that he no langer actively worfles sbaut
pRmant dangee that nuclear wpe®could, In an lnstant, end omr livez and
es Com we ... really beliewe that thece weaponm, with thalr almoat
- desrructive power, will newver b= used?”™ (74)

L Pearceptions

mtstion of books and articlez on the *future’ which bagan in the
ceontlinidad through tha 19705, mwost stodisa of the purlod lylng
g Epace and leas sophistication ta sasenmments of the
B for suclear war, Reflecting Western public opinion thet nucleas
j-. ] '+ Lhe genaral conclusion st Ehat time wae that
N #iigh=(75).

With the decline of "detenta’ In the wake of the Sovier
BN Afghanietan, and the non-ratiflcation of the ZALT 2 trasty
jeS. there has bean a dramatic shift in publlc opinion. Europeans
soving lncreaamingly towards the belisf that the globe will be
B Third World War within the next few decades. A major publle
Wy senducted in 1980 by the Brussals-based EEC Commisslon ahowed
Bis & third of Ruropeans believed nuclesar war within the next 10
e (eettain or probable(76). Thase concerns have besn glven
tecadnnted 'pance’ demonstrations in many citles ln lats Lo8].




Table 3.1 Opinion Surveys - 36~ Probability In Next 20 Years

0.01 0.1 0.5 0.9 0.9

A. leading 'futurlsts' (11 responses)
(i) full-scale nuclear war 4 7 \
(ii) limited nuclear war 1 4 6 g ;Gglluﬁ poll
(iii) nuclear terrorism 1 2 7 1 - -55% of Amer
‘chances of °
B. CFF Secretariat (8 responses) =3 50% of Amer
(i) full-scale nuclear war 6 1 1 . to an "all-
(ii) limited nuclear war 3 5 =~ 30% of Amer
(1il) nuclear terrorism 1 7 - "all-out nu
‘different surv
Table 3.2 Synopsis of Results of Public Opinion Survey conducted in pessimiem impl
Auckland, February, 1982. 'iukelihocd in
1. Questionnaire number sent cut - 451 ptd) iil%zsza
replies — 142 (31%) MLEeS
) nuclear
2 Respondents male — 56% female - 44% o )
ilities are
15-24 25-34 35-44 45-54 55-64 65-T74 75+
6% 13% 27% 17% 18% 168 3% -Erobabi.l
0.01
Close relatives overseas - 55% (Australia 35%, Europs 0.1
29%, North America 14%) 0.5
Close friends overseas — 34% 0.9
0.99
E 19 The likelihood of a nuclear war within the next 20 years is:
1Ses were el
almost impossible unlikely even chance 1likely almost certain don't =
3% 28% 243 24% 10% % panel of
4. The effect on NZ of a Northern Hemisphere war would be:
Clement
nona slight severe catastrophic don't kn Edﬁard ¢
- on health 6% 35% 27% 9% 23% Johan Ga
- on lifestyle 3% 239 40% 148 20% Edward G
Theodore
5 In a nuclear war between the US and the John Har
USSR, is it likely Auckland will be
attacked with nuclear weapons? yes no don't kn ‘CFF Secreta
13% 68% 19%
sets of re
6. Do vessels carrying nuclear weapons in orns outlineds
NZ ports: yes no don't km
~ increase New Zealand's security 374 50% 13% vary, 1982
- increase the likelihcod of nuclear a4 in Auckl
i considered t
Do you approve of such yisits? 49% 41% 8% s (633 of ¢
7. Does New Zealand's membership in ANZUS getating e
improve its security against nuclear yes no don't kn by ANZUS,
attack? 443 35% 21% on of a nt
ted support
Should New Zealand remain in ANZUS 66% 13% 213 7 (61% suppo:
ef (211), pp
8. Should New Zealand be making pre- _
parations to reduce the effects of a yes no don't kng
nuclear war? 64% 30% 6%
Do you want further informaticon that
may help protect vourself? 65% 308 5%
(77 Reported in Newsweek, 5 Oct, 1981, p9.
(78) This work, by T.E. KjellstrBm and N.A. Wilson, was part of the latter!

elective study of medical implications of nuclear war.
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fallop polt conducted in the United States indicared(77;

1 ‘of Amecicans wers “fraquently worried® or “concerned” about the

cha of nuclear war.,

of Amaricans belleve any war between the supsrpowers would emcalate
o #n "all-out nuclear war”.

306 of hmerlcans beliswve there wan cectainty or a "good chance" of an
#5ll-out nucles: war® with the Baviet Uaian.

iffarent nvurveys of opinlon taken for this CFF report are consistent with

W m impliclt above., Table 1.1 (facing page) give® some estimates of
pallhood In the next 30 years a.'} -

: full-scals nuclenr waf (10,000 ML eschange)
3] limited nuclear war

1 niclear tercorism (single 1 kt 'device')
j

ara wmpressed using an incresental scals wiz.

probability interpretation
0.0l almoat imposaible
0.1 unlikely
0.% #ven chanhce
0.9 likely
0.%9 almost certaln

wete ellcited {rdm o groups:

> A panel of leading *futurists* wiz.

Cirmsnt Beanld Hugh#&s d& Jouvenal
Edward Cornich Elsonore Mamini
Johan Galtong Hagda McHale
Bdward Go_damlth Burt Hanum
theadare Gofdon Murray Tucolf
Jotin Msrris

CfF Becretar lat [professiomals with varlous skills in "Eutums " studies) .

.i“ patn of ceasponses Are reasonably conmidtent, and telnfarce the public
8 cutlinesdabove,

BfuACY, LBE7 Now Fealand publls opinion was tested by a qQuasi-frandod Burvey
g in Auckland (or this CFF report{78). Significant results ares set out
3.2 (facing powe) , snd further ralnforce the concerns expressed above
conaidersd chers wad at at an even chance of nuclear war within the next
B ysars (BN of those with a firm opinion). The sample was evenly divided ower
relating to wiaits by wessels carrying nuclear weapong, and on ascurity
[ by RHIUS, but favoured continuing merbecship, and preparation for
flgation of & muclear war. (Although the sample wam (necensarily) small, the
ficated supper: for MEEUS (66%) iw conmistent with reaultn af a larger 1979
(6I% mupport) isdicating this 1983 survey is ressonsbly reliahle
ref (2110, pp. BE-EN}.,

.
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One of Ehrlish's collesgues bad returned from @ seetioy with sciantists at the

Livermore woapons Jaborztory In Californis and told Ehrlich: *It's worae than we .
phink, They're insane.* Ehrlich peussd in Als recounting of the stary. *This -
friead, Bhets s very Algh-technologn pereon bimmalf, and a'd gomw thers

sxpacting to scet really Intslligent sclentists. Wat Ehey*re pot. They'ze )
cramy - and that mesn= w='r= in desp, desp troubla... If we manage To keép the T e
muclear ¢genis in the bottle, then I think we've got ID co 15 yeoars ©o turn the ¥W Bust h
othar things srownd - populsticn, the S=foliatinn of the tropics, the Tes(80),

bation of the westher syntess, the fouling up of the food chains. Dut tha war
meclsar thrast fhas o b accsf on cight mm. Othanelow, #¢'ra anllely o pet kar
through. . .= (T¥)
izl
*Tie global balance of terror, plonsared bf foe Ualted Sracer and cthe Soviet .
tmion, holds hostage the citirens of the Marth, Rach gide draws limits on the L i
permiszibla behaviour of the cther. The potentianl enesy $s assursd that IF Lhe 44 &BAT W
timi* js transiressad, maclssr war will follow. Newever, thm deflinition of the At &
limit changes from tims to tims. Pach pide susy be guite confident that e
othar linderstands the pew limits. Bach aide iz cespted o inereass lts military ee 1945,
advancage, but nct In o strikisg & way as sericesly to alars the other. RMach .-nmlu:
gide continually explores the Limfrs of the other's tolaremcs, an in flights al . bar,
ouclear bomi=ry over rhe Arctic sastes; the Cubai slsslle erlais; tha towting of sfanaive nu
ant j=gatellits weapons; the vistnas and Afyhanistan sass - & e satrics frow A rodic, re
lamy and dolsroue lise, The global balasse of carfof Is & very de]icets oite for &

balancs, It Sopends on things mot goling sTong, o mlizakes not Meing msie, Db

the reptillan paszions st belogy sericasly aroosed* [ 81 ] . ce |
: deter

il

HAD |

nolan

Te :mt

fant wor ld

sAftar sSome §ysars of surveying the no man's jand of strategis thecry T have pec Etatcn, one
to £ind & Datter (fox) bole than Sur present lalascw of powest[B). &t abls ol
Further |

d . 2L ik

ACARI &

Part{8:

(79)  Huw Sclentist, vol N3, 1981, pdal. T
(80} LM Deres, ‘Apocalypes: Buclsar Catastrophs in Eeld Pallt ies* = avant of 3
{University of Chiosgo Tress, 1960). Samnot to

181) A 1900 Delphl study "of 31 leading sutboricles® suggested that the [izet Iipated on
nuclear war will moei probably be Arei-Tacamlil. that a neclesr was IEself

between Indls and Pakistan ls almoet as Likaly, bot thet a surprise Banced radis
RtEbach W cne guparpower on the other (8 ons pf the lasst probehle ¢ 0 SsE ting oy
ln the maxk L0 yesrs (Moxt, Sept/Oct L1980, pIS). 1
(82i intocmation on global mllitsry expenditurs Is contalned lo ‘World
Armaments &nd Disacmament'; the Yearbook of the Stockbols Interpnatiosal

Pance Reweatsh Inablyuts (StemI). e P
{81} Carl Ssgsn, 'Cosmos’, (McDorald, 1980}, plas. LY (N7)
(82) Professor Lawrence Martin, 1901 BOC Relth lectugs, R
{85) P.H. Witse, Forelgn Affairs, wol 54, 1976, p2il. SR nat vy
(5] This subecomss wen savisaged by Gesnersl Sle John Hacket: in “Tha Thisd S t0 aog
World War: August 1985° {McMillan, 1974). ey by
{877  In “The Strategy of Peace' (Harper and Row, 1560, plBsS), Fresident IEROversial
Kennedy wrote “inavitably the use of amall noclear armamenss will lead &= Eeeiis nucly
larger and larger noolear armament= on. both eides, untll the worldwlds SLRCLLicn  (MAL
holocaust has begun.*® Fresident Carter, on 7 April, 1870, for this Ankabilicy"
reagon chose to defer (tesporacily) the peoductlon of echabced radistlies
WeEpana,

(&3} The Washington Post, Awgusk J0, 10981.
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_THE PATHS TO NUCLEAR WAR

he iﬁg age there are a number of potential paths to nuclear disaster. Each of
& gn must be recognised if it 1s to be obstructed. TFollowing Professor Louis

0), this CFF report divides the potential paths into three categories :
the - war between the superpowers, nuclear war through proliferation, and
L ~ terroriam.

Nuclear War Between the Superpowers
ihe first path, perhaps the most obvious but not necessarily the most likely(81),
.che par war between Ruseia and the United States, or between the two alliances
SE ted with them - the Warsaw and NATO pacts.

945, the United States and the Soviet Union together have spent more than
0,000,000,000 on defence, and yet neither is secure against an attack by
er, Offensive nuclear-wsapon technologies continue to outdistance
g of sive nuclear-weapon technologies. This expenditure, which has falled to
ice a reliable defence for either side, is about equal to the total national
for the same period of the poorer half of humanity(82).

fence strategies of the superpowers have, until recently, been based on

ar deterrence - the belief that the costs of nuclear retaliation are so
that neither superpower would (rationally) strike first - aptly given the
1 MAD (for "mutually assured destruction'). There may, however, be

iencies in this reasoning. Nuclear deterrence ceguires that a potential
sor actually believesthat nuclear retaliation will take place. In the

£ world situation, this belief cannot necessarily be assumed. For

ce, one side, having accepted a limited nuclear 'fiest sktrike' on

rable elements of its own missile force, may chooseto forego retaliation to
urther damage to its cities and civilian populations from the aggressor's

d strike'. The plausibility of this scenario is underscored by the

jificant superiority of Soviet civil defence capability over its American
erpart (85) .

yet

other deficiency might be the reluctance ¢f one of the superpowers to

fate in response to an attack by the other on its allies. For instance, in
vent of a Warsaw pact invasion of Western Europe, the United States might

ot to engage in a strategic nuclear war with the Soviet Union, if the
ticipated costs could include an overwhelmingly destructive counter—retaliation
ainst itself (86). This realization has lead the United States to develop
ihanced radiation weapons (the so-called 'neutron bomb'), to bolster nuclear
-ightlng capabilities short of the massive retaliation required by MAD,
use of neutron weapons, designed to reduce collateral damage to friendly
5 and territories, could initiate Soviet escalation to all-out (strategic)

‘lrat

But

nal war. Preslidents Kennedy and, initially, Carter appreciated this
bility (87).
lternative stance is that the use of 'theatre' (tactical) nuclear weapons in
ponse to aggression carries a lower tisk of escalation to strategic nuclear
g because their use does not threaten the aggressor's homeland. The
oversial ‘Presidential Directive 59', enunciated by President Carter,
iad 't alizes nuclear exchanges between the superpowers short of Mutually Assured
lde ruction (MAD), which hitherto "had calmed the population of the world by its

athinkability" (88) .
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"NATD use of neutron weapona developed for limited deploymsnt, discreses Fizs . and b
techniques, and pinpoint sccuracy in defenss of NATO is poing co draw a Sovist
response with tartical nuclsar weapons) there ghould be po fusmy thinking on e
that point. The asgmmetry betwesn Soviet suclsar vespons amd M reutron bosb 7,000 &
would be so great chat the Jarger and less accurate Sovjet weapons woold be bk

devastating =o FATO forces taing the =all weapons® 80,

1 ' .'--I‘"l'l.'ﬂ..-l-_— -"'. oy
-

*Oncs bhe hucledr thresheld has besn broken, It is highly lik=ly chat ke :
nuciear exchanges would escalate. Radio, radar, and other communicssions would Aoy sign
b dizrupbed ar cut. The pressurés bo destroy Lhe adversary's muclear {orce )
bafora they jand a killing blow would lead to pre-smptive asttacks. Tn the
confuiion, aubtle peacetise distinctions betwesn lower level cartical moclear 1
war and higher lewvel tactical nuclear war, and all-out fpéss noclear war woold SE the e
vapiah. Once the threshold is crossed, From conventional warfare to noclear
warfars, cthe clsarest ‘Firsdrsak® on the path to cosplets noclear bolocaser will
have been crossed*.f21]

Adipd whithar aryore compld rin 4 muclear var, Nr Welnherger roplied: I jusc
don*c ksod., 7T don't koow wheller anyond CAN AnsWEE a guestilon like that. The
couirse & war of that kind would take T don't think anyons can pessibly say*/9$3),

(A9} Sas The Defense Monitor, wval 4, Mo.), 197%, gk also Bullstin of the
Atomic Sclentists, wol 33, Wo.§, 1976, pé. '

(90) Deputy Commander in chief, UZ Arsy In Butope, Ganeral A.5. Colliins in
Arns Control Today, wol &, Wo.6, 1970, pd.

(Bl The ODefense Monitor, wol 4, o3, 197%, pl.

(%2} L.R. Beres, op cit, pil. & Runsly
1§81} Hew York Timss, 4 Noveaber, 1981. L

¥5) Thid. e defendlr
4 1] Sae, for exampla, “The computsr that Lespi on crylng wolf' (New Sclentist EEibers ant

vol §7, 1380, p375). i Weatars
i%7} James Schlesinger, Defence Secratary in the Wiwom Adminiskrstion, guotsd Avilian
in Tise, 11 aAuva, 1381, plh.
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e full impact of 'counterforce strategy' (viz. limited nuclear exchanges

rected at military targets, followed by an agreed stand-off) is only now being
‘in Europe - on both sides of the border. Only in the context of & nuclear
ge confined to Western Europe (an engagement for which the enhanced

ation weapon is specificazlly designed) does counterforce strategy make sense
d then only to the Russians and the Americans.

e inease of the Europeans is understandable. The use of one tenth of the

‘tactical nuclear weapons deployed by the United States in Weskern Burope

destroy the entire area where such exchanges took place — "a policy ro

gtroy Europe in order to save it"(89). A similar concern must relate to the

viet deployment of the MIRVed 'intermediate range' $5~20 missile (which

atens Western Burope} — and the WATO response to lts deployment. President

an 1s pushing ahead with the deployment of Pershing 2 and ground=launched

i missiles. Unlike pregent tactical nuclear weapons, these new weapons
pgent a threat to the Soviet Union itself, and so carry a much greater risk of

tion, perhaps egual to that of intercontinental (strategic) nnelear

iles. In spite of this risk, American NATO policy continues to emphasize

€ special role of theatre nuclear forces as a deterrent to conventional as

1l as to 'theatre nuclear' attacks{92).

I

jis policy for the defence of Western Europe is based on an "awesome bluff" (94),

An Significant attack, even if non-nuclear, may be countered with nuclear

spons. But this would set in motion events leading to the destruction of most

Buropean clties and their populations. No sane European leader would willingly

{pitiate such events, but to so admit, publicly, would undermine the credibility

the deterrent,

evertheless there doubtless are some irratiomal political and military leaders
tually would destrov Europe in order to save {t... NATO's bluff could be
ed and Europe could be utterly destroyed™ (95).

'US strategists are concerned that their main land-based intercontinental
llistic missile (ICBM) - 'Minuteman' - has become vulnerable, These advccates
he current US defence build-up arque that the Soviets, by a combination of
gt yield warheads and highly accurate missiles, have the capability to destroy
" the 'Minuteman' missiles, while retalning sufficient reserve warheads to
ourage retaliaztion by US nuclear bombers and submarine-launchedballistic
iles (SLBMs). This eventuvality would leave the US President with limited,

1 inpalatable, options.

would be to 'launch on warning' viz. fire a tetaliatory ICBM strike, relying
absolute fidelity of radar early warning systems. There have been

. us false alarms, but no Russian ICBM attacks, in the past(96). Another

puld be to wait For confirmation of the attack (announced by the destruction of
inuteman' silos), and then retaliate with the two surviving legs of the
trategic triad' - the nuclear Lombers and the SLBMs. But the targets for

ese nuclear weapeons could only be the Soviet cities, sipce 'Minutesman' alone
accurate enough for 'silobusting'. This would ensure a Soviet seccnd strike
cted against the American cities.

If a Russian thrust into Western Europe was accompanied by an ICBM strike
ainst US land-based missiles (and nothing else), the U5 would then be reduced
defending Europe by threatening Soviet clties with its surviving nuclear
= exe and SLBMs. "That threat is not credible, for neither the Soviets nor

] the Western Europeans are likely to believe that the US would sacrifice its
ilian population for the sake of Europe” (97).
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*Wwhan Che defénce of Rurope [8 swsn to entail Jes muclear destrucction, che
Furspedn incentive to peralt the Las af muclaar edapons on it5 roll diminishes
rapidly*rsw).

-

rl, B
Ry

arhe triad of foress which both states possess case about because the three prESEa ot |
sprvices hed visd with sach other in the bulld-up of nucleas armdssnts, and net Boviet st
hecatae of the fulfilment of some plan worked & pricsi om behall of the smcious fe
Prosident of the United States, or the head of the Politduro®(101), B2 oo

| ... decades of military thinking hawve so far failed to show how nuclear
weapons could be used successfully in the sctual operatlons of war®(102).

mid. the o
:::: Inr_l.-ut sctmidt, "Defence o Retalistion', [Oliver and Boyd, 1862). #hE alforta

cle; p2i.

I:Ll.::: rn:::.:k,_:’m T’mu: ag!m““: aditsor o juN) Minlstry of Defence) la aocidental
Hisw m!”ttﬂii I8 Jamcary, 1981, §5&. B ho

(102} Ibid. . rmﬂlﬂ. .J
(103} Frank Bacnaby, op clt, pli.
1104} Mext, Sept/Oct 1980, pld.
(105) L.R. IH!:I; op elt, p35.
:::: ;::d:!ﬂl;n War by 19957, Hafvard Hagazine, Nov 1875, pil.
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Reagar'sa respongs Eo the 'window of opportunity’ has Bean to prooesd
N & new land-pased mobile missile of high accoracy (MX)}, along with other new
1 systesa including two new bosbers [Bl, Stealth) and a new SLBM [(Trident
t.‘ll':ll:lﬁl'n'. Carter had originally envisaged a ‘docert shell qame' of
ing 200 W¥ mizsiles among 4600 misslle sheltere in Otah and Hevada. Tn
. jﬂ;r-uhitmu.l Aeagan plan, 100 Mis will be Alspersed among 1000 eximting
jeman silos - the same silos, somewhat 'hardened';, whose su
e Lty wap maotad a8 the justifiecatlon For WX In Ehe firskt case. With
il new [MX) option, the U§ response O an attack on its TCBM foroe would not
maarlly bave to be directed against the Soviet citles - thua, ln the
_I.:im view, reducing the rizk of 4 devaEteting sscond =irika on OF

X *“Ii

istes of MX base their case on the parceived vulnerability of present U8
l-based 1CAMs. An alternative response, not adopted, could bs o paly
:.,‘- i on Amprowved SLAMa - soch a8 Trident 3 - deployed on sssentially
lrarable submarines. The aaintenance of an expenslve (At least $30,000
on for HWX) land-based migsile system may originate as much foom

Hrﬂ.ﬂ vivalry as [rom strateqle oomaiderstlons(100}. wWithacut SALT 2, Lis
Wit effect is liwely o be on open-ended arms race between the number of MY
gxlies deployed by the Asscicanz, and the numbat of warheadd deployed by the
icsians to counter them, '

glthstanding US concerns, the catlonsle for new waapons systesms to replace

iiam gably land=-bazed 1CHMS =eems, §f anything, more compelling from a Sovist

i lve, PDecause land-pisedmissiles reprasent by Ear Lhe malor componant of
';;- . ntrateglc forces, che threat posgd by a firet mtclke on these is Ear more
lous for the Mussisne than it §a for the Americans(l03). This fact ls often

-
F T

Wtlocked by Western strategists.

W posisasion of nuclear retaliatory forcez dosd mot guarantms & nuclear
Ehility unless thase foroes sre ‘secure’ againet & pre—emptive firs: atrive
fick. Thinm security la subject to a technologicsl rewersal at any time,

:“ d, such E reversal ia & major goal of both mupecpowers. In a recent Dalphl
fty of ways of averting nuclear war, the anly suggestion strongly supposted by

il respondents wes s treaty designed to prevent either side from gaining &

filer military advantage over the other [104). $hould either 2ide succeed in
Ermining the nuclear deterrent of the other (s major goal of both

tpowars] , the litelifood of a firet strike by elther nide l&2 increased{lis).

b Eide prasantly fearm that the other is pursuing a first strike capability.

jthough it hao always besn Ameclcan policy not ko Initiate a war by a nuclear

fst strike, the firet use of nocleas weapons, In response to a Soviet attack,

4 never baan dlsavowed, This ste ategy i3 essentinlly dascabllizing, becapas
fotfers an incentive for a Soviet first strike(i0&)]. In mimilsr wein, tha

Wit Unlon has never disavowed the first uses option, and furthersore comtinues

j. rive for nuclear supeciocity, augnmented by A& major nuclear civil delencs

L]

qunttl to ratain sécure nuclear retaliatory forces genarate fear and
u.intr on both aides, which could culsinate in a pre-emptive strlke or the
‘ dental breakdown of sver mora complex command and control systema. “There

n cases (n hisktory of absolubtely insans srns races snding peacefully. ..
raced usually end up in wara® {107).
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Figures from the London-based Imcernational Inatitute for Seracegic Studies
show chat Although the Soviet Unicn cutspends the Daited Stacay, HErO autapeods
the Warssw pact by JIN0 billiom to 3160 billfon, Purthermory abowt pee guarcer
of the Sovist dafence effort is directed at Chiss, Thus with Chlas fectored in,
the NATO advantage is roughly chree to two. Moreover, nome analysts =laim that
the 1155 Figures, which are based on Central Intelligenes dpmacy data,
sxsggerate Soviet spending. Ops expert recently gusissd chat tle 1A =orimeres
may exsggarats Soviet spending by as =uch as 40 per cent and chat Jowiet and US
spanding may be roughly egual. I so, NATO ocutsperds the pect by about £ive to
three, If Soviet forces facing China ars deducted the WATD advantage §s more
than two bo one. This advastage does oot sean ehat che Splesd Statew and SETD
are witlout defance probless, but it casts doubt on the asmamption that mory
defance spending isx thw sodutioc®f113),

*The pace Of the arms race Bas prodably beec Taster zince the ond of the Second
Forld war than It Mad ever 2esn in a1l Musan Mistagy*[J1IT).

*rhe army racg cap bankrupt the superpowers withowt addisg anything te thelr
respective military strangths*{ L19).

"af hais, tho mowentum of Elv arme roce s endsubtedly Fuslled by the
technigians in governments! laboratorias and [n the industries which profuce tha
drmamerEs ... At s all but [spognibla to helleve rhat che procsas of defivme
rescarch and devalcpesor 5 under raticnal comtrolffi19).

*fha man In the Duclear wespors laborafariss of both eides have guccwsds=d in
greating & warjd wich ah frreclens] foundatdeos, oo whick a mew st of political
realicies has in torn S to bo Ballé=(138),

5 croata
nalatainls
e Lvanl
sch poliit
dmy ln E

(108} Bee "Soviet Military Powei®, US Defenss Deparissnt report, 19 Sept; 198l.

[L0%) Dimitri X, Simas i Intaynstional Jecacicy, Wintar 1560-01, 3.

(1ih)  Imdd.

lml !I! “I htl_t-_ﬂ_‘:_. Wl ™ “l"f 1,11.; Fll-

{112} Frank Barnaby, op clt, pll. The guotatlon sbove Ls from 0.0, Posen snd
4.4, Von Evers s Porelqn Pollcy Wo.40, 1900, po9.

lLIJI M_‘_‘E!‘U—“J_ml vol 9. Wo. 3. 1980, ﬁl-

(114} Frank Barnaby. op olt, pli.

{115} tmid, pl.

(L16) Ibid, piT,

(117} Ceed Tudhersar, Chlsf Selantific Advisasr o (OF| silsistry of Defsncs 1n
New Scisntist, )i January. 1582, pll0.

(1lEy Thaid.

{119} 1hid.

(1)) gae ¢ in Search of & Mission' In The bafs

{121} Ges "The Crulse Mizzile | & Weapon acrch of a Mission' Ln naa
Him' ﬂﬂl !I “I’- 1"1‘* 'pj.'

(1231} Wreank Barhaby, op elt, pii. Cruiss misdiles offer es=rging nuclear
povers & cheap altsrastive o ballistlcz sissile dslivecy wystems.

[L2N)

From B.J. Bermatein, "The Weex We Almos: Went to War', !g;,!lln of the
ﬁl‘qﬂ_‘-’_‘:l%&!' vol 32, 1976, ply, The crlals was caosed by

loymont of Soviet minallies in Cubs, and Americum insistence oo thelr
withdrswal, backsd up by & neval blockads. The mimilles were withdraws.
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lasders are concerned ower the growth of Soviet sllitary foccea(l08). Many
mlans have tha sams fear of Ametican intentiona. DBSER sldss docums each
of being unwilling to Live with nuclear pacliy; of deeking onilateral
i anksges, and of trying to develop capablilties to fight and win a nuclear
'_ ({109}, It is futile o try to determine the legitimate defence requirements
® another state. Because of differsnt traditions and images of threats,
dacision-makers ares bound to have & markedly diffecent view from thelr Us
pacts of bow much I8 encughillb). Viewed through Boviet eves and in
ilcal oontext (of enocrmoue suffering during Wecld War 2) much of thelr
Hlitary effark 10 simsd at overcoming vulnetabllictiss snd matching American,
R0, and Chinsss capabilitizs., The Russian ob=esslon with national defence has
gip historical cfoots, and permeates Bovist society|11l).

i

A la reasonable to assume that NATO and Warsaw pact forces are in oenaral ahout
plmlent now, in the senca that in a war it le d3fflcult to peedict which

i, if elther, would gain an advantasge, Moreover, thers ls now so much

Mltary power on both sides that gquite large differences (even LtF Chesa did

iNE) would be esaningless in millitary terms{l12). Military spending by NATO

. in fact excesded that of the Warsaw pact every year throughout the

o113 .

Is thus little reamon for increasaes in military spending by either aide,
gt nlﬂlt from a4 military point of view. The projectad increases In military
g by HATO countries will do litkle %o increass their segurlty. Indesd,
H éven been Buggested that the West would be more secure LP Lt spent lesn
B weapons and more on facing the (orthcoming econamic celses (of gero growth,
] ongmploymant, aed high IafTlstion flowing o Erom the snéfgy orlisls),
fich are peroeived 85 3 greater threat than even the Warsaw pact forces|lls).
. Is particularly 5o, becsuss the Castern European countrled, including the
will be aw precccupled with onergy problems am will the West. But the
facs Eoday appears out of the control of political leaderas. Vast
soracies have grown bo deal wibth milicary matters. Academics and
1e perats have jolned with the milletary and defencs Industries of both sidas
| efmate an "acedemic-bursaucratic-military-industrial-complex' Iintent on
i ning and Increasing milltary budget=, and agltating for the uae of avery

LR =

th

': vabla technological advance Eor milikary porposes,. This complex ham &o
i pelitical powsr &8 to be alscst politically irfssistiblie. This Lla as trus
4y In the Goviet Union as it ia in the United Btates(ll5).

ry technolegy 1s providing a major thrusti towarde 2 nucles: war, The real
why nev weapons systams arn belng deployed in Burope by both sides is
t military technology has made them available. "Onge avallable, WRAPONE ars
often deployed. Policies e bthern modified to pationalizs thim
. k™ (118) . There in, fof Lnatince, "no pertuasive ratlonale for the
Bng-range oruice missile® (121), This wespon will offer litcle sdditional
Bty to an already grosaly-smilitarized Eutope. Bot if they prallferste into
itd World countries, as seemd likely given the MATO sxaaple, they could have
_ i more #eclous Implicationm for world peacw (123).

3 the week of October 33-18. 1562, the two superpowers uwtood near the
of nuclsar war. It vas & fearsoms week.... &5 Premisr Niklesm Whrushchev
her kald, *whan the smell of burning hung in tha air®. President Remnady
goud the llkelihood of disaster &t dcmewhere betwesn one out of three and
" (124} . The decigion to resort ko nuclesar w=aponz is wot likely W be mads
g normal clecumstances. Hather the doclsion (s likely to be taken during an
mnotlonal orisis, as the culmination of rimk-taking. During the Cuban




Snviet "Hackfire' bomber

{125}
(126}
(127}

(138}

(128

[130)
{131}

(132)
{133)
{134}

(135}

Author iz
Luded.

Comment attriboted to Dean Ruak, US Sscretary nof State. Egtaliatio
The guestion iz posed by Professzor L.R. Beres; op cit, pii. BXIMDle, o
The U8 Depactment of Defense hag acknowledged thirty—=two serlous 2 211
aceidents involving US nuclear weapona. These are cited in The Defente nnel .
Monitor, wol 10, Ho.3, 1941, Hene involved a nuclear debonabion, alkbho e 5
the 1961 Galdsbora (North Carolina) event camé close to this. 4an The
In the United States there have besn at least five major incidents, By criming)
involving falses warnings, that have bBeen publicly teported. GSee L.RH. = coher
Betea, op cit, p47; 2lso New Scientiskt wol A7, 1980, p37s. WHUKeY when
"1t seems that Eing Arthur®s son, Mordred; cevalted againat his father.
afcer some fighting, the two contenders met, with all their troops, om PaBic dil
the field of Carnian to nagotiate. Both sides were fully armed &nd - 3 Ferjugy
desperately susplciouys that the other z=ide was going to try some ruse ar an, A
stratagem. The negotiations were going along smoeothly untll one of the il AL rek.
knights was stung by an asp and drew his sword to kill the reptile., The giJuat £his
others saw the eword being drawn and immediztely fell upon each other. N 3
tremendous slaughter ensued.® (Cited in Herwman Kabn, ‘On Thecmonucleat H'B“I-'l
war' (Princeton University Press, 1960) p525). BEVE {n & e
Newaweek, 5 October 1981, pl2. ®ialively r
It has been acknowliedged (CBS TV Documentary, 'The Defanse of kthe Und AL Leagk 75
States' scroensed on NI televiszion 14 Dec 19%81) that submarine commandeks o .:!nﬁfar
have the capabilicy, and the delegated authorlty, to launch khelr EAbAr dets
migsiles if communications are lost, presumed due to & nuolear attack o e e ong du
the United States, g Tt
L.R. Beresd, -3 3. e
Iuld, p7o. = e wear Lnue o

J.D, Frank, 'Sanity and Survival : Psychological Aspects of War and
Peace' [Random House, 1367) pS7 {cited in L.R. Beres, op olt),
L.R. Beres, op cit, P:‘E,
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Stlle orlasis alluded toa shove, the swoldance of escalation lay with Fhrushchav
i Kennedy, The tws puparpowstp sere “eyehall to sysball® when “the othet

jllow blinked® (125). Can supecpower leaders today and in the future be counted
b chaecohusilintion rathar than wac? (126},

the arms cace continde: unrastralned, the numbets af weapons and the

ity of their command and control systems AREt bncceafs, Mo aystom,

¢ carefully devised and mmintaloswd, and the Fumnn Seings who lave custody
it, can be presused to ke infalllble. Ballistic missile submarines can, and
j.'. ¢ colllded. Muclsar fSo=bers can, and have, crashed or insadvertently or
libaracely dropped nuclesr Besh=(127). [CBMa could be launched becouze af a
[taken belief that & disahling flret etrlke was on the way{liB)}. Bwea if
Mitican safety systema are presumed infallible, securicy from sccidental

war s pontingont wpon the relisbilley of Sovist (Britiabh,; FPrench,

_' md, Indian...) mafecy mystama, he notlen that & false alarm can met OIF &
Mtrophic chain reaction iz am old an the legend of King Arthur himself{129).

: war if not mso such gnthinkeble a9 1Y is unknowable. BReal wars take
gn in the world of hed ssather, technical failopes, and enpredictable
; ltien. Boviat intemtioms towarde the United Grates ars morky, and To
| Soviats the ceverse is doghtlese troe as well (130).

dar these condltions, s zecondary noclsar power could catalyse a war betwesn
fuperpowncd, dalibarataly or by secidesl. [ could bs almost imposslbles &5
tify the comntry-af-origin of o BLIM sttacsk in kha decades ahead.

horized yse of nualear weapony, llka sccidents]l wse, cannot ba absolutely

jeladed. For a4 credible detarrance, there appeacd to be no alternative to some
of delegated anthority for the ase of nuclsar veapons. (Otherwise, for

itance, a ningle blow agninat the top command could incapacitate a nuclear

2l lation). 1¢ may be presumsd bhat Fleld commanders under great durens, for

ls,. con fice the npolsar woapons ln thedr custody, withouk authoriky from

e ALl . Tene of thousands of wuclsar weapons Imply a8 very large numbiae of

peaal with iocess to Ehmw. Another reiated concern Le the aeliure of puolest

e, The Unlted States har 7,000 tectical weaspons stockplled in Curope

The iste presence of suoh wiaEns croates § tlak of seinure - nok only

minal and tarrorist groaps, tut alsc by allies. There was, for instanoce,

| conoern over the secur ity =f (8 nuclear weapons stored ism both Greece and

¢ owhan thesa £wo oountc len wace at was [13F],

= dilamma of noclear dotarronce is that procedures implemented to Improve
‘safeguards agalnat accliental or unauthorlzed use weasken the deterrence

s and vice verna. It cannok be fn tha interests of deterrance hy
retallsatlon oo Ispeds the Jue pmocsss of ratalistion, yer ‘safeguards’
et Ehia.

¥ safagquacds problem (n perbaps most poute At top decliion—saking level. “wWe

‘in & world in which weourity... rests on the continuing rationality of

latively fow national leaders, equipped with puclear weapons responslbiliey® {133},
P Laynt 75 chiefs of staks in the last four centuri¢s led their ocountries

le suffezing From asvers sental disturbances®{134). The present system of

Hear detotrence reguires rational leadership. Were President Kennedy's

fkloms during the Coban misails orisis ‘rational’ giver hls own Agdcsdament ol

) odds of nuclear disastsr “twitween one out of three and even™? Even glven

§ latisfactory outooms for the Weat, the Cuban wissile crigzis points to the

gachr Lous natore of presidential judgesent in such Lnstances{135), UG Secretary




Tepis 4.1 Top Ten Potential Niclear Weapoh Powsts(lid)

i. Argenkins 6. Libya®

2. Brazil 7. Pakistan

i,  Egypt i. South Africs
4. Irag* B, Bouth Eorea®
5. Tsrael 18. Talwan®

(% partisn to mon Froliferation Traaty)

(1136) ‘Nuclesr 'demo’ clais by Halg hotly dispeted’, The Fwening Fost, & mov
1odL.

{1377 Paul Rogers in Putursa, Ooctober 1981, pall.

{138) The Mew York Times, 14 July, 138L.

(138) wext, Sep 1980, pid.

{140} L.E. Beres, Op elty plis

{141} 'Sorth-South 1 a Progras for Burviwval®, the Repoct of the Indspendant
comission on Intsrnational Development Iesaes phder tha Chalrmananip of
willy srandt (KIT Presa, 15080). plld.

{147} US Senator Danlel Patrick Moynihan repectad in [he Bew Yoik Timas, 14
3 1881.

(143} H:tr:l.u-ntln lesds Latin Aserioa's A-bomb race’ In Mew Scientist wol
§1, 10981, phis.

{144} Prank Barnaby, op clt, pif.

[145) L.H. Dares, op cit, §i5.
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of State Haig's cecent suggestion{l36) of a 'demonstration' nuclear warhead into

arn Burope suggests the lessons of the 1962 crisis have not entirely heen
bsor bed.

edy's decisions were careful, calculated judgements, not Lhose of a

ged President. This is the most sobering peoint of all. Even if ‘rational'
ers make 'sane' decisions, the risk of nuclear disaster remains intolerably
Is it that the strategy of nuclear deterrence itself is irrational?

Nuclear War through Proliferation

iince the end of the Second World War, there have been more than 140 regicnal
ra, mainly involving Third World countries. The likelihood of a regional war
alating to a nuclear disaster is greatly increased if one or more of the
tonbatants have their own nuclear weapons.

n 1981, five major powers had nuclear weapons (United States, Soviet Union,

ed Kingdom, France, China). Another (India) exploded a nuclear ‘'device' in
4, Israel is widely assumed to have had a nuclear capability for nearly a
cade(137), or, in the words of one United States intelligence specialisk, is
Yy "a screwdriver's turn away" from completing 10 to 20 atomic bombs(138).
arly, it is believed South Africa already has nuclear weapons, or could
hle them with little difficulty.

b

\ recent Delphi study rather optimistically concluded that 10 countries will
pussess nuclear weapons by 1950, and 13 by the year 2000(139). A more

simistic assessment suggests that 50 countries will have the potential to
ufacture nuclear weapons by 1985, although not all will chese to do so(l40).
Brandt Commission chose a middle course: 30 to 40 countries will have

=2ar weapons by the year 2000()41). "The challenge of the 19705 was whether
 could limit the number and spread of nuclear weapons. The answer was that we
1ld not. The challenge of the 1980s is whether we can prevent thelr use"(142).

tries may acquire nuclear weapons for a variety of reasons, the important
being prestige and a desire to solve real or perceived securlty needs. A
onal arms race is likely to be a strong inducement — for example for

istan to counter the Indian bomb. Brazil is likely te acquire nuclear
g.pans for prestige, to reinforce its pre-eminence in South America. Argentina
} thus under pressure to follow suit, although recent reports suggest it could
in fact pre-empt a Brazilian bomb by acquiring its own first(143).

fiirty years ago there was a widespread fear of nuclear proliferation. This
ear was not realized, but there is now evidence that the kind of proliferation
then envisaged will take place during the 1980s. Table 4.1 (facing page) is a
fanked llst of potential nuclear weapon powers, deduced from perceived or ceal
curity needs, prestige, and technological capabilities(l44).

2 situation seems ominous. As 'peaceful' nuclear power technology spreads
gcross the planet, so too does the capacity for dozens of countries to produce
ear weapons.Nuclear reactors designed for the generation of electricity also
uce the element plutonium, the fissile material used in the Nagasaki bomb.
er chemical separation from other reactor products, plutonium can be

ioned into nuclear warheads. Countries engaged in 'civilian' nuclear

rammes can achieve a nuclear weapon capability, without originally inteading
to do so(145).

ercial 'reprocessing' (the extraction of plutonium from other reactor
preducts) will soon be possible In many countries. Regrettably, a few countries,
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New=Lype Chinage fighter

*Imagine For a somgnt 4 soeswhat Jifferent noclsar-armed world Fros the ong ac
present .

Forty nations have moclear weapons instead of the bandfol of today, To stop
these 40 countries from wilng their weapons, an intarnatlonal army of
inspactors, wndar the acspicws of the United Nations, pays 4 weskly rialt to
gach nuclear weapors site to chech the devices have not been readied for fird
that the warhssds are belng kept separately, under lock and aeal, away [rom
mizsiles.

e iz & Igpdicrous ildea of courss. It would take anly a few Nours For an
exparisnced missile crew to bredak the seal on the warheed, fix it on the
missile, and fire {¢. A gingle inspection a week, or sven & day, would not
suffice and che lnapectors could nobt be sure of giving the United Macione @
warning of & country's nuclear intentions.

Yot in the real werid of today, nuclear safeguards inspectors at the
International Atamnlc Enafgy Ayency face sractly the sams srablesm. They cannst
provide timaly warning of the theft or diversion of bomb-grade material - ef
plutonium ar highly enriched uranium - from & muclisar power reéactor
programme® [150).

[146) 1Ibid, poa.

(147 Ibid,; p7é.

{148] Frank Barnaby, op clt, pid.

(149} L.B. Beres, op clt, pb.

{150} Peter Pringle, writing for the London *Observer’ News Service, reprod
by The Evening Post, J December 198L.

{131} Frank Barnaby, op cit, pll.
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ily West Germsmy and France, sre actively exporting ‘reprocessing’

Sanilogy.  Sinc= he interests of theoe states seem Stcongly ofls=nkad in the
fection of profita and saies, other prospective suppliers are likely to snter
be locrative noclear macket (146}, AN isportant technological development is
plul:mlun.-fuul_l.ud "hieeder® reactor; which in additlon to peowvlding
tricity actually produces more plutonium than it consulds. Although

ﬁnt Carkae proposed in 1677 that Lhe US Government defsr commercisl
proceasing and recyling of domestically produced plutonime, this lcad say mot
b follovad by Prestdent Buagan, and czctalnly nol by other countries, notshly
pe.  “Clearly the development of worldwide breeder-energy sconomies ocould
litge inventories of weapons-grada plutoniom avallsble to sny oomtry with
prints repeocestlng facllitlen™ [147) .

iR

tploal reproceassing plant extracts about 12,000 kg of plutoniys & year. At

iy patticula: time, pechaps 3,000 kg of plutcaiom will be In tranalt through tha
aat. Tt would take only & Few kilograss (0.18 of the inveptocy) to =ake &
gataki-type bomb. Tha present ayetems of ‘safeguards’, a= adeinistered by the
stnational Atomle Bpergy Agsncy, are sinply not adequate to ptowide an

Lfled aenurance that plutorium has oot been resoved clandestinely from &
s ging plant. Complets protecHon is technically Impossible, ewen with

B baut technology feasthie[148].

fejectionn for the year 2000 supgest that nuclesr Teactors generatlng 600 W (e)
i1 be operational, snd will be profSucing sbout 150 connes of plutonium sach
a8 quantity mufflelsnt 5 30,000 Nagesiki-type bombs,

‘gonoarne expransed atovs may sppear to lgnare bhe suistence of the Treacty on
n"].m-l'ml]tuﬂ lea of Muelear Weapons [HVPT), negotiated (a 1970. Yoday, 115
___-' have slgned the treaty but 46, incleding Tsrasl, Indis, Pakistan, and
jbth Afeice have not, The HPT binds pnuclesr wespons wtates not bo eranafec
L af WRapSHN Lo any ofthes Soumitry, and commits bon—-nuclegr Statas mot o
e nuolesar wveapons Yy any mesns, Sis of the ten potantial nuclear weapons
j2at Lintad in Table 4.1 have oot catified tha NPY. The cother four [Iraq.
e, South Tarea and Talwan) could well dacide to abrogate Lt Lf, at any time,
By coneldered the NPT to be "contrary to thelr own Immediate judgemsnts of
toceat® {14%) . (lsteal, in carrying cot & pre-emptive strike agalnst an
agl tesctor In [90] way mot reansured &y Ireqg's catification of the WPT).

W
¥

| Ml greateat weakness of ghe NPT, at lsant for the non-nuclear countries,

A been tha total fallurs of the suclssr wespona powers, notably tha Soviet
amd tha Urilcéd Btatss, to pursas #ffecilvs negotlations for nuclsar

bttt . The treaty is 11 years ald, yet the warld still has neither a

BT 1 tranty nor &4 owmpreshensles nuclaar test ban treaty. “Worse atill, the
Elaar arma race la about to sccelscate ogaln in & most dangerous direction,

iR the develapsent snd deployment of Soviet snd Anmricen strategic and
auclear war [lgnting weapons... Yertical proliferation is essentlally
ot political control® (1%1).

'Nipsi powers reallze, of course, that the apresd. of rmoclear weapons o obther
led = Borlsontal Eoliferation — 13 sxceesdingly dangerous [or them, and
‘the world as & whole. Dut they can hardly expect other countries not to
' for noclear capabliities, when throogh thelr own obeeaslona with the
pthening' of thelr own nuelpar arasnals, thay forcibly demonstrate that
=T wnapon® have sm Imosnos political snd military walwe. Many Third World
Mtsien, impreaned by Chiness and Indlan accomplishments, can only coacluds
noflear wsapons = 1las the 'oigahootesr' in the amecican wesk = are

v 'egualizers’ In the politice of powar.
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A Scenaric

BT iz 0BS5S, Spme Fifty countries have nuclear energ)y programmes, sdack
producing several dozen nuclear explosives svery yesr, A crisils exists in tha
Middie Fast berwsen Tzrael and her Arab neighbcours, Boypt and Savdi Arabia. Fn
the midst of all the sabre ratcling, a deadly gerien of nuclear—tipped missiles
strikes deeply inte Egupt and Sauwdi Arebdia. The wviceim stacea, believing this
to b= the ficst wave of an Isreell aszaule, unlsazh a retalistery strike againgt
rsrael... which iz starcled by the epesd and destructiveness af these svents.
Israel has no choilce hut to respond inp kind, After the Ysrasll strike, which
the Arab states view as a counter-rfetaliation ard the Israelis ses as a
retaliation, Sgria, Jordon, Libdua, Lebanon, amd Irag jodin in & Finel congerted
asgaulet on Ierael. When the zmoke has cleared, only ome major power in LEe area
remalns unscached and in ondisputed coantral - Iran - the country respongible for
the original, ancnymous strike against Egupt and Saudd Arabdla=fi153}).

(152) L.R, Beres, op cit, p#d. -
Tha scenario i3 glven by L.R. Beres, op I ;
tigi: Sean MacBridge (1974) HWebel Feace Prize winner) in Bulletin of the Atomls

Geienkista, vol 33, No.7, 1977, pdd.
155} L.R. Peres, op cik, p99.
115&; Msaan Willeizh and Theodore Teylor im 'NMuclear Theft : Tisks and

gafeguards' (Ballinger, 1374), pl.
{157% 'Huclear Proliferation and gafeguards’ {Us offlee of Teohnology

hosesamant, 1977), pldd.

Today's n
|-.'1.-H 1‘- -*-

oy

DE tadiol.



—_rl-'||'i'

spread of nuclear weapons into sreas of regional conflict can hacdly improve
mttera. Their infloence on lopgstanding dlsput=s - fat Instanee, betwesn

" and the Arab staten, of Indls and rakletan, or Brazil and Argentina, or
and Scuth Esces, of China and Talwan, of Scoth and Rlach Aftilca - ls

: able. The involvemant of the Buperpowscs 15 posnible, perhaps likely,
i the potantial for dangersus sscelaticon sspecially wvhere strategle Interecta
awample; access bto Middls Bastern o1l1) are Ehrsatsaned.

flfetts by Thicd World states to coeats and saintain ceturs noclear reialliatocy
nn sre likely to stimalate tegional arms races, which can only Alwert scarce
purces (rom other aceas of human nesd. The smerging nuclear countries are
Lksly vo sdopt "halr trigger® lamch-on—warning systans to reduce the
abiliey of their fledgling nuclear forces to a pre-emptive flrst strike by
) opponenit.  These sysvtess cen only inorease the chances for accidental,
ddoaloculated, or unauthorlzed use of nuelear wespons(1521). It may prove
saningly difficolt, in a world of many noclear weapon atabtes, positively to
ily the country-af=oriacin of a soclssr firak dtciks, aa ths soenarls an che
g page illustraced{i%i).

proliferation of puclear weapans increases tha prospects for frrational use,
j.ﬂi democracies sca greatly cutniumbered by dictatarships, which often nave
b mogt rodisentary safeguards on abuses of suthority and which say Be led by
o] « and occasionally detaenged, strongmen, “Have e reasonl to hope Lhat
B8 Governmants and men who now wield power are more reaponmible than thoss In
M past? Can w2 believe Lhal there will be no more Hitlers in the world? It
If been said that there are thirty governments in the world coday that sre not
lpkatoeships, and that enjoy demscratic procssses in the true sense of the
.' 4 Since; however, there ate & hupdred or po dictatocships acsimd the world,
geally Lalleve Ehat thers 48 no dinger ERat soms dlctacor will ... use
iElpar weapona®™ (154},

Hiclesar Tarroriss
fay's nuclear sachanology provides Future ocopoctumitiss for csreocis: STouUpE o
joit {ts destruactive potentlsl, withar thcoogh the uwee of noclest explomive
miulnqmll waapons, of Ehrough the sabotage of nuclear power feactors ot
pging plants. Five principal reasons havo besn Boggested for Eha growing
of nuclear tercorian|les)-

expaniding ntockpileés of duclsar weapons present. oppostonites foc theft.
tecrorlsts are dhowing & pencheat ot Indisccimifnate vialence.

Earear Aate are oflen Insensitive to the deteccence provided by arthadox
Becut ity proceduces.

intetnatitnal co-operation is developing beitwesn terrorist groups.
some Ekates support terrorist groups as theicr surrogate agenks.

(i1 ed; ocrocanized; and sdequately funded tecrorist group could sake a

} bosb, ODeclassiflcstion end public disssmination of inforsstion about the

algn of figsion weaponz has besen extensive. "The design and conatructlon of a
nuclear exploalve 15 no longer & Aifficult task technically®(156). “The

frorizt group would require modest machine-ahop faclllities, paraons capable

derstanding and Implementing the open technical literature, and sufficient

ties of fissile matarlal®(157). A terrorist bowb, with a yield of perhaps




Nuclear weapons in transit

"We, the nuclear hostages — all the peoples of the Earth - must educate
ourselves about conventional and nuclear warfare. Then we must educate our
governments. We must learn the science and technology that provide the only
concelvable tools for our survival. We must be willing to challenge
courageously the conventional social, political, sconomic and religious wish
We must make every effort to understand that our fellow humans, all over the
world, are humari.. Of course, such steps are difficult. But as Einstein ma
times replied when his suggestions were rejected as impractical or as '
inconsistent with 'human nature': Wha*t is the alternative?(165)."

(158) The Defense Monitor, vol 4, No.2, 1975, p8.
(159) Willcieh and Taylor, op cit, p24.
(160y L.R. Beres, cp cit, plld.
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[kt, would causae only =llghtly less deatructlon in an urban ares then acdirred
E Hiroshiss and Wagasaki.

fecroclgt access ko Eilasile matectal 18 linked with the ‘civilian® nuclesr power
fogrammes which are expandlng in many countcins. The 'safeguards’ fwobiem Lk
isilar to that for proliferation, except that the acquisltion of weapons

rial by a terrorist group might b achieved by vioclenkE rathar Ehan
sdestlne means.

ltecnatlvely, & group intant on nuclear tecrorism might seize a functlonal

: weapoa. U5 Aray Special Forowd execcises have shown that nuclear

Atorage aress can be penstrated successfully without detectlen dewplts

pardn, fences, and sensors. Their ewampie could cbwiously e fallowed by =
ing and well-organized terrocist organiszation®™ (158).

8 mderstocd than nuclear explosives, but equally omlnous, are cadlnlogloal
pspona. In principls, theas could b [ashioned from any rafdicactlve material;
most likely, terrorists wonld fesoct to plutonium, which tn the fors of an
paol Ix extraordinarily towic. Terrorists could, by diapersing a few tenz of
giasd of plutonium, contaminata zn area of tenm of sguate kilometerm o an

tenit that svacustion sad decontamimation would be requiced(159).

aar

';—' iclasr powver feschow O A teprocsazing plant might prowe to bé an atissc=ive
arget for tectorlst attack. Sabotage of eithar oould couse widespread desth
Bd Injury through the releasz of thelr radiocactive Lnventorie=s. Howevsr tha
'H"mi"ll'libl- consefuences |(of & reactor cors meltdown eesulting from &

ot iat attack] would still b= lsaa than ths consequenced of a low—yiald
clesr bomb detonated in an urban area. The momt cerloom health effects of
wloar sabotaga would be latent cancers,

=rociam 1s mainly » propogandist sctivity. Through Indiscriminate wiclmsnos,

B terrorist group seeks L5 publiclass or achleve lts femsnds. Wuclear terrocisa
jifarz a significant sscalation of the level of wviolence. Because the terrorist
are® ideclogically sstivated, often to the podnt of nlhillsm, thay ars
plinely to be responsive bto the threats of retallation which are the

faditional sainetay of ordar betwesn states{lé0). Thelsr sctivitiss are likely

@ be deatabilizing for intermational relationm.

jdisturbing trend has been the developing intermational llaison between
Eioriat groupd as divetss as the Japaness Red Army and the Popular Pront for
4 Liberation of Palestine —jointly responnible For the Lydda Alrport
gacrei{lél). Anothar is the active support of terrorism by msany countriss -
ftably Libys and most Arab states, the Soviet bloc, and Cuba - aften under the
jise of *liberation movemsnts"'. This sopport allows the sponsSsring state to
ansc Influence from a safe distance. It ls possible that such practices
18 Wpack major wars batwesn states, invalving tsrrocist EGfCogates on ona or
gth dldes, with the potantlal for nuclear wscalation especially if th=
srorists resort to nuclear “devicea’.

! noclear terroriss doeqs Clnally become & reallty, any counter-nuglesar-tarrarist
jjuces are Likely to De extremsly represaive, since the consequences of their
'- ure are a0 drastin. However these countermeasures, while macessarily

poding civil Liberties, are likaly ®o provokes aven greater excessss by thoss
rocistes wha survive thes.
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*If wr Ffacr reality sguaraly, &vEn e woat hopeful of us mist concede that oaf
world pofay rcands i grset danger - grescar danper, parfaps, Than 48 ang Clms
since 19435, rke mead to save che world froe ‘che stourge of war' ix cleacly
sors urgent st than (¢ was wien the charter first promised to mees chat mesd; = 1
the Mimdn copditiom which che crisis in developmact and the global scoocey posas

s eore preszing than It was then, For "Esst-West® and 'Worth-Socuth' It ls &
time of tension, pocertafinty and sgony, I not despalce(167)

fe ST FTTIT T |
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{162} Ses for example Frany Bacrnaby, Dirsctor of the Btockhols Intecnational
Peace Research Inmtitute, In 'Frospecta for Paace' (Pecgamon, 1580) pl.

(1631  Ses for exmmpls Louls R. Beres, Professnr of Policical dclence at Pucdus
University, in "Apocalypee: Wuclest Cataskrophe Ln Morld Palitles’
itniversliey of Chleago Preas, 1840}, Rll.

[lé4) Provanilliey of nucleasr war ¢ probablllty of nuclear pesce = 1 (exsctly)

{Lé3) Carl Sagan, "Commoa’, [McDomald, L980), pidd.

[165) Geocrge Ignatieff, Toronto University Chancellor, st the Jlst Sclentifle
Armg Control Conference [Banff, Canada, 1881}, ceported in Bew EcientisE.

(167} Ghridath Ramphal, Commonweslih Gectetaty-Gansral, In New Realand
Inkernational Review vol &, No.5, 1861, p2.

{16R) Mew Bolentiat, 4ol 92, 1981, pSA.




PREVENTING HUCLEAR WAR

This CFF report has two major théses;

The world may be heading towards & nuclear wac, presently becanms of the
uncontrolled armi race betwesn ctha Unlted States and the Soviet
Union(162). In the decades ahoad, nuclear prolifecation and nuelear
tgrrorism are likely ko inceresse the danger of nuclear war (16)).

Hew Zealand, being remote, telatively self-sufficlent, strategically
insignificant, and in the Southeen Hemisphars may sscape many, buk: ot
all, of the apalling consequences of & pajor nucleat war. Further
mitigation could derive from anticipatory planning.

have argosd forcibly (eee ssction 1; rel ([14)) thar to plan for noolaar war
it more liwely, and that a continuing effort towarda a resalution of the
£ noclsar “criaiz’ 1s the only aane coucss. The acgument may make Leas
9 for Wew lesland then it undoubtedly does fox the targeted countries of
Morth.

-

1
-
al

--. ‘previcus s=ctions ] and 4 respectively, percsptlone of the likelihood of
iclear war, ond the ways nuclsar war might eventuate, are analysed. The
alysis is inverted foq this sectlon 3, whlch ex=aines the problems which must
hlﬂd: 23 nacesgary and sufficient conditioma for a lasting paace. This

approach i# pertinent hecause thare (8 & simple relstionship betwesn the
gcbabilities of neclear war and of nuclear peace (1fd).

is imperetive that the sfifocts [or peacs continus, and I PO senEe doee this
:-,-- ‘Feporl denigraté them. However an appraisal of the ocb=tscles to peace 18
baful - in this report, to axplain the inclosion of contingency planning fox
poat-war survival in spite of the arguments outlined above.

The hems Race

*Hegotiation as =n approach to arms control and disarmament, 1= the real
Iternatlve to the illusory hypothesis that securlty can be athieved by an arms
Eace” (166). This statenent from the 3lat Pugwash conference exemplifies the
atlots of "men of Sclence (called] to anfenbls In conference Lo appralss
Ehreats pozed by the duvelopmant of weapone of mass destruccion™. The
rence called for a nucleatr Efcesze by the supscpowerd. Tt also expressed
y concern over the deatabilizing syotems now halng developed, including
1 migsiles; strategic anti-submarine warfars, antl-satellite weapons, and
*Buro-strateglc systems with counterforce capablllity lneleding Soviet 5520, (and
gican) Pershing 2 and crulse misslles®. The previous (1980) Pogwash
inference had scientisea feom bath East and Went agreelng that *four nuclear
ies peralat in the political arena:

noclear war can be limlted, of even won.

civll d2fence can provide 5 chance of survival for the communfiity.

a first strike counterforce strategy can deatcoy the cecaliakory capacity
of the other side.

parity in nuciesr wespons {8 essentisl for effective deterrence” (168).

_ four ‘fallaclies’ forwm part of the cutcent strategic thinking of both
CEr DOWED S,
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#Te stands to the everlasting credit of ... bidlogists that (Mthey), with raoe
axceptiong, never pushed the Jdevelopment of hisloglioal wesapons ... [ aoy of
thess woapons were avear uzed on a large scile, they would prodably caues as mech
death and human misary ar & war fought with hpdroges fomls .., Also blaloglits
parzuaded che govarnments of those countries that had started biclogios] weapons
programe to abandon (thess) and te destroy thelr stockplles ... The binloglsts,
unliksa the physicists, came through ... with clean hands ... Macthew Neselsea,
professar of hislogy st Narvard, came to the (US) Arss Control and Disarmesens
Agency in 1963 to see what he could do for peace.., A talked with ar=)

off icars who specialized In hlolopical warfare, and resf their writings... The
wost Crightening of all the things which Meselson discovered at ACDA was Arsy
Field Manval J=10... a booklat izsued to combat units to Instruct thes in the
details of biclogizal warefare... {Maselson) worked indefacigably, in private
and publis, to sxposs the Idlocy of... palicjes concerning Slological warfare.
His argusents testad on three main points. First, Blological weapoeis... jErovids
opportunitias for a s=all and pocr country ar .. terrorists to do grave and
widosproad damage to & large couriry such ar the United States. Second, the
chisf faclor increazing (Ehis) rizk iz (the U3 developgeent of (kiclogicall
agents. .. Third, blclogical weapons ars gnigoaly unrelialles and Elscsfces
Inappropriate to any milicary mission ... #van dncloding retaliacion is Mnd for
a biologinal attack... Messlsom (persuaded) milicary and political |saders to
agree wich his firse two points... For retaliastion in kind, the alternacive of
nuclear weapons was available and wemld be preféerrad, Afver [lstosing co
Meselson's guedtiond and to the genarals® anawers, the (03] congresgmen bocams
convirced ... Ehat sven from the parrpwsst military poiss of wiss, [05)
blolegical weapons policy made 0o sanse. I'n 1968, Kissirmper Becams right=hand
mir to Prexident Nixon. MNacslson urged Elssisper to mewe fast. In 1999 ...
Wiwon announced the unilatersi abandonsent by the Uniced Srares o all
development of biological weapons [and) stockpiles ... Wixen fnvited the Soviet
Union to negotiste a corwention to make the iction multilateral ... According
to arthodor diplomstic doctrice, to negotiats from & posivion of weaknesy (5 &
migrake. Rut ... Srephnev tigned the comvention in 1972, furt nine gears aftar
Negaloon arrived ez ACDA®M18%).

(169} Mecountad by Fresman Dyssn in "Dlmathisg the Unlverss' [Barper and Row,
1%81), p173.

(170} Frank Barnaby, op cle, pTh.

(174 Of the 1171 nucles: sxplosicons reportved between 1545 and 1580, TAd [6%k)
were carrisd out aftsr the PTR Treaty was vatifled, almost all of those
by partiss Eo the Treaty.

{172] Pisrre Trodsau's address to the United Watloms, 24 May 1978 (reported in
Hew Toaland International Review val 7, Mo.l, 19§31, pli, Ses also Frank
Barnaby, op clt, pTd for updated (bot consistent) flgures. (Casualties
now sxcasd 10 millfon).

173} Atockholm Intecnaticnal Peace Ressarch I[netitoce. Srochure. "Armamsnts ot
Pissrsamemt®, (SIPRI, 1841} gpll.

(174 “Rocrth-So0uth @« & Program for Satvival®, Report of the Independent
Comiszlion on Intarnaticnal Development ITesusa, Wllly Brands, Chalrman
1?.]'!. lil-ﬂl- “'!

{175) SIPRI Brochure, op cle, g7,

(176] L.R. Becad, op cie, pall.

f177) Bven (f the Onlted States lost 908 of lea atrategle Poarces, the surviviog
108 eould deatroy sll 71% =ajor Sovise cities, four times over [Bacea;
op elk, plld).
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But the 31st Pugwash conference is just one of literally hundreds of
.ternatxonal meetings held since 1945 in an effort to control the nuclear arms
'jce. The record to date is diemal. The only disarmament that has taken place
in the last 25 years has been the destruction of stockpiles of biological
yeapons by the United States, and possibly by the Soviet Union. The history of
this achievement is outlined on the facing page{l169). It was possible because
the military were persuvaded "of the idiocy of policies concerning biological
fare"., apart from this single achievement, not a single weapon has been
troyed as the result of an international agreement (170). Instead, vast
ihers of weapons - conventional, chemical, nuclear - have been developed and
gdeployed at a rate determined only by technological 'advancement'.

Mpologists For arms control regard the Partial Test Ban Treaty (1963) as a
ccess. However this has functioned mainly as an antipollution measure (in
1f meritworthy), but has not slowed down the arms cace between the
fuperpowers (171) .

t only has there heen no progress towards disarmament, but the world has

me increasingly violent. 1In the 36 years since 1945, scant progress has
made towards restricting the transfer of major weapons to the Third World.
his time, 133 wars have been fought by 'conventional' weapons, invelving 80
tries, and killing 25 million people(l72). During the past decade, not
rprisingly, the international trade in 'conventional' armaments has grown
amatically., As shown in Figure 5.1, the major suppliers are the United States
}.3%) and the Soviet Union (27.4%8), and the major recipients are the Third

d (69%) (173). "It is a terrible irony that the most dynamic and rapid

sfer of highly sophisticated equipment and technology from rich to peor
ountries has been in the machinery of death" (174).

fut it is the superpower blocs themselves which contribute most to the arms
"ce, with 69% of total world milltary expenditure in 1980 - 43% by NATO
{including 24% by the United States) and 26% by the Warsaw pact (24% by thes
et Union) — see Figure 5.2(175). This expenditure will increase
atically in the next few years as the United States, and undoubtedly the
et Union, in response 'rearm'.

he Strategic Arms Limitation Treaty (SALT 2), negotiated between 1969 and 1979,
d have set cellings on the aggregate numbers of US and Soviet strategic
yclear missile launchers and bombers, and imposes sub-limits on certain

eqor les of strateglc weapons. It would not slow, much less halt or reverse,
gualitative arms race. SALT 2 would have had only a minor impact on the
tary programmes of both sides. Current weapons can be modernized under its
An optimistic view is that SALT 2 validated@ the present inventories of
plear weapons of both sides. However, in response to the Soviet intervention
fghanistan, the United States has refused to ratify it, and indeed has
initiated another surge in the arms race.

The present balance of terror cannot last forever. What is to be done?
Professor Beres suggests four minimum criteria for meaningful arms control (176):

1) the United States and the Soviet Union must ceturn to strategles basad on
1 minimum deterrence (i.e. the minimum ability to inflict unacceptable
damage on an aggressor after absorbing a nuclear first strike). Both
sides already have far more than is required for minimwu deterrence (177).
SALT 2 would stabilize strategic forces at a level grossly in excess of
these requirements, if it were ratified.

|

2) a comprehensive nuclear test ban treaty (i.e. the renunciation of all

nuclear tests by all nuclear powers - China and Prance are not
signatories to the Partial Test Ban Treaty of 1963).
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{178) See for axample Sclanktific Ammrloan wvol 245, Mo.2, pll. Frecision- =
gulded anti-tank weapone may nollify the present numericsl sdvantage in :
tonks held by the Warmew pact In Centtal Durops. ﬂll:t
{178) L.R. Bered, op clt, p2il. .
{180) ‘'World Arsenals in 1580', Annusl Begort of the Stockhols Intermational Bt micpor
Peace Research Tnstitute in The Bullstin of the Atomic Scientists Sept = that m
1%80, p9. = a 1o
(181} See for example ‘Somba away|' In Mew Golencist, wol 91, 1981, p20d; ‘Can CRar
Muclear Safeguacds Ever Warad’ In The Bew Yore Tioes, 13 Joly, 1541. Tﬂ!l-
(i3} SIPAI Arpual Repork, op olk. ¥ 'Il"tt! of
(183) Article & of ths Hom-Prollfscation Treaty requirea theam bo do just this. tion
Helther has oompllied. 25} ““”
Il"‘j LiaR. l.l'."p W ':-i-t- H::-l- oLl “
{185) SIPEI Brochure, op clt, pil.
lml L.E. EIE... W :1:- Pl"uq.




molation of the flret uee of muclear weapons (contrary to the most
Basic elements of US nuglear detarcence atrategy viz. stopoing a
pavertional' sttack with pactisal nucleas weaponn). A compensaling
Zeass in defensive 'conventional®' weaponry would be reguired i thiz is
isplausible given currant rapld improvements In defonaive precision-
@ mnitions, which ara shifcing the balance between offenczive ard
peive conventional weapons in fawour of the latter (178).

gion of noclesr-weapon-free zomes, lsading eventually to worléwide
sarization’. Such an sxpansion offers a promising msans of
boing the opportunity for superpower nuclear confronmtstion and
poflict. Superpower support for this notion ls prohlssatic, Both tha
pited Btates and Muasias opposed a 1971 Ganeral Assembly declacation
wilen deslgnated the Indlan Ocean as & 'zone of peace’.

t 1 ptoponala amount to a redefinition of superpower intorasts. RBoth
meré would have to recognize that “"the will &s gurvive must take
% Gvel the wish o prevall, and thim entalls new focme of compromise
mﬁﬂﬁ! ({179). There is llttle evidence that sither superpower is
paly &0 inclined.

goclear Prolifecatic

2000, ‘ecivilian® noclesr powei reactors gensrating abour AODO0 GW
] ate projected to be operational, and producing about 150 tonnes of
k avery year - enough for 10,000 Magasaki-type bomba. "The spresd of
£~ plutonlum La the nost ismediate threat to tne nom-proliferation
B flA0). Governments now recognlze that thece ia no technical way to
ipread of nuclear weapons by dlvecslon of Flesile material! From
A* nuclear power ceactors. India (and shortly Pakistan, Argentina,
" jes) demcmiatrats this fact. The Israell attack on an Iragl resctor in
mdeclinea It. (Savdi Ardbia hae sald it will pay for rebailding the
or Ehat lsraal hombed. Other Arab staces are keen to sogulre nuclear
and reactars - in splte of their enerqgy abundances(l181)). "1f any
io the problem of nuzlese proliferation is to bBe found, it must be

pal=[187) .

'lI

5 afe formldable. Before che world'n nom-noclear powars begln to
pe-proliferation seriously, the United Statess and Ehe Sowviet Union will
wuitsin a4 meaningfol new SALY agcesment{iB6]). Swmilar restraipt will be
Bl ftom other noclear-weapon states, yat tws [China snd Franoe) have ghown
g inktranzigence over their owm weapons pOoOgraFoes.

o ing and swpanuion of Ehe Intscnational Atmlc Energy Acthocity

prds and functions Ls wital for &4 ron-proliferation fegime. Ancther
‘eoyld be the locaticn of sensitive fuel-cycle activities, such as

e almg, in international ‘enclaves’ imder approprinte multinstional
Hsion{184) .

fgert of nuelesr technology is 5 relsted issus. The heart of the problem
rclear axports = while they contribute to the spread of nuclear weapons
. _lu:ull-vn market for supplier statas. Tablo 5.1 (Cacing page) Lists
SEctOore, sither operationsl or onder condtructlion, in 29 countries in
2. "Boms muppller Gtates are . ant Lo pay closer attention to bhelr
o of paymontd probless than to Lheir Long-ters sscurlty intersst; a
which would have enocsously corrosive effacts on the pon-proliferation

" (6 .




*The United States may buy ftself two things with lee §! trillion defence but

pff 19681 to 1685. fThe first is an economic decline of the port chat comes :

ence of twice in a cemtury., The second is a nuclear war*( 169).

(187) Ipid, pds.

{188} 1Ibld, pld4d.

(189) 'Emma Rothschild in 'Protest and Buivive', ed. E.I'. Thompson and Dan B
[Penguin, LIGOY.

(180} [WCTRD 1 — 1964 United Matlons Conference on Trade snd Davelopment.

{1917 Acstralia and Wew Zealand are Included in the 'North', alang with Hocth
Americs, Europe., Russla apd lenn.

[1%3F ‘'Hofth — South : a Progeam for Survival' (Brandt Reporc), op cit; pll.

{131) Pnilippe ie Prestre, "The Morth-South Conflict = ¥rom Game to Debate’
Journal of Scuthern African Affaics, vol 3, 1974, p49.
{154) Phillip Way im Mew Iealand Intsrnational Review. wol 7, Ne.l, 1982, plb,




nl:.-r-p-lullflritl:m regime will e in Soubt as long a= Lt depeads on volun—s= v
nliance by Individual mtates which espect reciprocal cospliance by wll obhoe
+ Tt may prove neconsary for the United Otates and the Boviet Union to
t *bipolasr politicel pressurs” on lsmues concernad with the spread of
glear weaponm. “Wnat is requiced 12 & nuclear regime which axtends the
iujplqs af nmupetpowws war svoldance to the pedt of international socisty ...
jadividon) zrstes, however much khéy may dislika each othee, are tied together
B the atruggle Fot surwival® (187),

1y, should non-prolifaration fall, ERE supatpowsrs may than ba focced o

E tha new nuclear states to dewelop 'safe’ weapons and celiable comsand,

6l a2nd commuhlcation procedurss. “Only a dsspecats interventlon... woald
able to prevent dimaster” (128).

A Mew International Economic Order

m the longer term, & ‘North-South’' nuclesr wa: over rasourcet (see lwiow) may
gant & graster thiest than an "Ssst-¥West' nuclear wvar over polleies!
eLogy.

il "Hew International EBEconomic Order’ [NIED)} emccged officislly at the Bisth
fipecial Seasion of the Unlted Nations In 1574, but concetn for It can be traced
& to URCTAD L{L90) at «which the "Groop of 71' was [ormed (viz. an association
it less developed countcies, collectively the "Sooth®i. The piocsad of
gecolonlzation had glven Ehis South a majocity bn the United Waziona, whetu Lhiay
Bad began to presa thelr claims For ceform, The 19731 OPEC embacgo, and Ffirat
Bll ahoct, gave = nev Impetus to their determimation., and provoked a strong
reactlon frow the industrisiized countriem (collectively the “Nocth®(1%1)). Yet
Wary pecpla accepted that "the exlsting system of lnternational institutions was
tahlich=d at tha end of the Second Wocld Wac, 35 years ago, and that the Bouth
= moatly an lateoosery on the [(ntecnational scems - faces numerous disadvasteges
whizh need fundamantsl cocgection” [132).

e Morth, stung by the ficet ofil shock, overcescted. NIED was "In many minds,
Snother avatar of the larger ideological struggle between capitaliss and
weciali=s, democracy end authoritarianism... What is striking in the Morth-South
gnflict is the short-sightednesa af the [Morkhi. Their neglect, thelr refusal
te acknowledge that a prohlem ewisted, and £inally their relisnce upon the
#tructurel violence they had bullt (the existing aystem) =ntalled a more and
re aggressive atiltude on Ehe pact of the (South), who felt foustration amd
dnjuatice in not gharing the Eruits of Westarn expanslon®(1%)). Frogrems aipoe

peirdn NIKO has hean meagre.

Ragt=ditch talem sismd at restarting a dialogue on WIED took place ot the
peth-South oummit et Cancun, Mexico An October 1981. Many developlng states,
grdened with a combined current account Sefleit of $100,000 million were hoping
Cancun might break the deadlock. “Developing states identify a core=lstion
pan the hoge snmual sus spent by industcialliszed States on Ermamentys, and hs
presd poverty and disability experlenced by thelr own peoples... They
Téns that even minlmal reductions in the nuclear powers' annual delmmos
prooat ements could have a dcamatic effect in belping poor countries weathar
mises of food, shelter, mnd enargy® (194).

only ste the world's poos effectively cequired to subaldlise the living
Standarde of the world's cich, but they must also now bear the hrunt of the cost
the arma race in the oolnage of human misary. In terms of hunges,
chedneas, deprivation and death, intimations of the *Third World War® twewe
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Flegrs Trudeay (oh Canzun) - *Fhare have bosn Flops before, bt none ot such 4
kigh level*f202),

*1a deciine from deteste ls fangerous for the world; Mt for the Third Norld It
In calemitous. When East and West are =ach aflarging thelr arsenals of
destr=s{ion and justifying fc in terms of the other's offensive intest  we are
[deed in & tims of paril=flai).

[195]
[198]

{137}
{198)

(199)
{200}
(201}
{30d)
{207)

Shridath Rmmphal. op eit,

phlllp Hay; op cit: To ba Ealr, the United Statss has contcibated more
in development aid than eny other country, incliding the Sovist Onion,
{but gelatively poocly alm & fraction of CHP).

*sorth-Soutk : a Progrem for Survival' [Rcandt Repoct), op clt, plil.
"Strategic Barvey 1578" (London, International Ipatitote for Strategic
Btulies, 1970).

Paul Rogers in Futures, October 1981, pdid.

'Horth-South  a Progras for Burvival' [Brandt Repact), op clt, pdl.
Ihld, plly.

Quoted by Phillip May. op cit.

Ehridath Remphal, op clt,




Eisady claiséd thoupsands of cesupltied; & Eoll that incieasés Aally and «hilch
L whiy argue that the ruclesr Jxms racse has maintained & Balancw of peace
pavenlently ignore... The facte are ugly and shameful and ssaring. Tt now

" that tha number of pacple in absalute powerty... @t present THO milliom. ..
My increase during the 1980s... Many deoveloping countries will €ind it hard to
r policical skability.

g iz neadsd 18 not an act of intecwentlon but &n A0t of will &0 cacry

pecoopt Lons of sccial #nd economic foatics, of balanced growth, bepond the
Srontiers of the industtiallised countries. The record oOf persistent failure to
jhmnce devalopment through the Norbh-Sowth dialegue repressnts one of the most
Samaging bDiows struck againat human rights in recent times... &1l che cictatora

ad 81l the pypressors throughout hliskory, howsver rubthlesss, have Aot succsaded
_n’unlng in mach mizery snd suffering as the dispacitiss betwssn [(Nocth) and
; 15 019%) .

lis proposed dlsarmamant-development linkage, Like WIED, doss not work because
ok Worth refusas to nake the sacrifloee necezsaty to stact the procesa. “One
the dlsappointesnts 4t Cancun wan Preaident Aeagan's call for devaloping
kfi=d t0 et Cheir owp econdmies L ofder rakthet than depend on the Weat (or
ash handouts. He streated that 'market-place magic' was the key to their
jroeper Lty,.." and threes days late: showed the (South) his kind of 'market-place
le! = ehe esale of fiea AWAC alvecafe and ... ‘slEsiles &6 Saodl Krakls ..,
feoeting) §8.5 billlon. That the United States could spurn the plight of
iloping countries at Cancun, yet tucn around and sal]l them weapons worth
Milions of dollars lesws than a week later is an irony in esphasle that one
ounkeard often in the 1980 Brandt Report® (196). Tor example - “"Total milicary
ppenditutes are approaching 54530 billion & year, of which over half iz spent by
fie Soviet Union and the United States, while annual spending on official
mt aid is §20 billlion. If only & Eraction of the money, manpowsr, and
pearch pressntly devoted ko military uSes wers diverted ta development, the
e proapscts for the Thlrd World would iook entirely SLEferent™ (157},

peedlng to the Lomdon-based International Institute for Strategle Studias,

Sheé moat serious challenge facing the West in the 15803 is not the Soviet Unien,
SUE "how to assure the supply. f¢om &n unstable Thizd World, of the raw

teriala on which [t sconomic wall-being, domestic stability and political
lon han come to depend”{198). The tesource-consumifg natlone of the Nocth
ild alect io Follow & pacth of co-operation Wikh the Soubh slong the 1inea
goposed im the Brandt Bepors, of “they oould aeek ©o enaure the integrity of
helr reacurce base by other means, Including military {ntervention. The
dications are that thay acs tending in the second dirsct.on, the propoasls foo
tl'ptd- deployment force being part of this response. In the final analysls,
this might be self-defeating.,.” (199},

=

A staady and zecurs zopply of rav materials can only be obtailned if tha (South)
fill want to supply thesm, fres {rom compulsion and at thelr ownm dlacretion,
pecause they gat (alr snd stable prices and substantially bettar opportunities

ol processing at home, .. Doavelopment means Interdependence, snd both sre
poonditiona of human suevival® (200).

More arms 30 not make mankind safer, only poorer® (201).
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1211}

112}

Commission For the Puture, "International Melations: Opportunities - New
lealand in the Future World', (Govermmest Printer, 1979}, pd.
1578 Dafence Waview Minletxy of Dafemce, 1578).
Commiawion Por the Future. op cit, pi.
fze [or sx=mpls Aon Trottsr, "MWew Fealand snd Japin: bullding the peace®
I vol &; Mo.6; 1981, pIT).
salom Far the Futurs: op clt; pid.
J.C. Clad, "Small L Butiful? hspects of New Zealahd Forslgn Pollcy and
the Dependency of Ssall Fowwza', theals, Barverd Usiveraity, DNA (to be
pabl Lahed) .
The Watlonal Pacty firmly supports a continulng Hew Tsaland masdcimticos
with AIUS. BSo too doss the New Isaland Labour Pacty, with some
gualifications, although its Anmual Conference in 1980 did not. The
Bocial Credit Pollticsl Leagus in 1978 adopted s policy of “sesponsivle
neutrality® for Mew Isaland, but In 1981 resclved to support the ANIUS
allisnce "as the beet dafence optlon for the tlme belng® (Bruce Nestham
WP, ceported in NI Int. Rev. Vol &, Mo.5, 1981, pis}.
e 5. Lavins In

Towards Pesce end Sscurity Jssves' [New Tsaland Poundation For Pesce
Studiss, 1379]. In a survsy ocondockted for this OFF Report, &8% of
fefpondants werd in favour of cemadning In ANIUS |(#ee Table 3.3},
1578 Dafence Beview, op cit. plé,
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FRIENDS AND ENEMIES

}gw Zealand is caught up in a web of associations, obligations, and activities

&hat iz exceptional for a country of its size({204). Its international ties have
been shaped in three regions (Europe, the Pacific, and Asia); in three forums of
international association (the Commonwealth, the United Nations, and collective

regional arrangements); and in dealings with three close allies (Britain, the
United States, and Australia).

"The stark fact of the vast power deployed by the United States and the Soviet
Union remains the over-riding and vital strategic factor in the world today ...
&he key element in the strategic equation remains - each side retains the
capacity to destroy the other, even after a nuclear attack ... The other
critical factor in the global balance is relations between the Soviet Union and
{hina ... Roughly a quarter of the Soviet Unlon's forces are deployed in the
Fast: this in itself is a factor in the global balance" (205).

How does New Zealand stand with respect to international tension and the
possibility of war? Our possible involvement in wars will continue to be shaped
by our foreign policy. It may be prudent to continue alignment with one of

iﬂm major powers, or alternatively to take advantage of our distance from the
lixely centre of war, and develop an independent, non-aligned stance (206).

ﬁjl The AWZUS Alliance

‘After 1945, the New Zealand Government, reflecting public fear of a military
resurgence 1n Japan, argued for a punitive peace. By 1948, it was clear that
‘the United States was thinking of Japan no longer as a potential enemy, but
rather as a potential ally against Russia. The Security Treaty between
Bustralia, New Zealand and the United States (ANZUS), signed in 1951, made a
peace treety with Japan more acceptable to New Zealand{207).

By 1952, Prime Minister Nash was able to describe Japan as a Pacific neighbour
of "great and ever increasing importance to the Free World". In 1962, the
United Kingdom, which tock 53% of Wew Zealand's exports at the time, announced
‘that it would apply for membership of the European Economic Community, further
underlining the importance of Japan for New Zealand, not as an adversary but as
a trading partner. By 1970, Japan was New Zealand's third largest export
‘market.

‘The ANZUS alliance, however, has continued as the basis of New Zealand's defence
policy. It bas reflected a common strategic interest on the part of the United
Btates, Australia, and New Zealand, and a common sense of political purpose.
Militarily, the United States replaced Britain as our major ally in the
Pacific(208).

A continuing New Zealand commitment to ANZUS is supported by the three major
political parties, with some reservations(210). Public support for ANZUS is
uneguivocal only among National voters according to a 1979 survey; Labour and
‘Bocial Credit voters are evenly divided on the issue, although, overall, a
majority of New Zealanders (61%) favours continuation with the alliance(21l).

‘The ANZUS alliance has been accepted by successive New Zealand governments as
the ultimate guarantee of security in the Pacific(212). The importance of ANZUS
to New Zealand reflects the role of the United States as the leader of the West.
It underlines the value of New Zealand access to the administration in




. #The lakour confarends wad probably sowhars at grester ofde with the convictien
of the country than in 19 advoccacy of & go—it=-alom Jdefence rols for New
Sealavad. Delegatsd fuled chat wa dhould break with Anrus; that iad to say Ehe
pllilance with Australls and the Unlted Sratss, shich has besa respected by
NHatlona! and Labour Goverssancs allke 23 che cornerstone of defence, xhould be
andéd .

Fo accedes to Ehat 13 to abendan all pretence ag delfence. New Jealand obvisusly
could noc dafend itsmlf withouc Melp. Such a policy represents Cim height of
Folly In a sorld as dangerous a4 ours. Labour polisy-maksrs should esxsrciss
their opticn to reject the nongenam *f231).

*The Pentagon ard the State Dapartwmsnt ars gratelful For New Lealand®s
participation in BAUS becoture Jt femonstrates #uch total suppore and
commitment ©o Americz's jdeals and interases chat we are proparsd Eo accept, iIn
bhe event of muclear war, & proportion of the nigclzar devastation that wWould
ihErwise be concemtratad on the Uniced States *[205).

{213y Ibld, pl?.

{214) Tbid, ppS-a.

(315} ‘'rhna Prima Minlster [Rt. Mon. B.D. Puldoon),; interviswed in NI Ini. Raw.
vol 8, Mo.l, leas, pl.

(316} Wr Muldoon Interviswed in M1 Int, Rey, Vol &, Ro.%, 1981, pla.

[317) R, Mocthay In ME Int. RMaw. Vol 5, Mo.&, 19680, p3.

(118) J. Esnderoom in NI In v. Yol %, Mo.3, 1980, pl.

{2158} 1578 Dafence Raview, op cit, pé.

(220) tbid, pll.

(221) The Dominien, 11 Juns 1940,

(222 D. Ball [Gterategic and Defence Studies Centre, ANU] In Pacific
Bepocter, Sept 1841, p25. A mimilar polnt L5 belng made by the
Buropannm.,

(323 ®, Morthey, op cit. New Szaland in presently out of ranga of Soviat
Land-sased ICEMs,

(224} Ebid,

(2325]) Gall Eisensvsdt, U Disarmament Agancy, ocitad by K. Borthey, op clt.

{326) R. Morchey. op alk.

(327} "UE can count on NL, says PM, Lf Elghting breaks out in Gelf" (The

Evening Post, 22 Aprll, 1980).




Mashington, pattleolatly in jiabters of trade, Pacific affslra, delence, and
political consultaton and intelligence (Z131.

e world is dangerous; unprediecable;, and lLikely to becosa more BO. For Lhs

time twing, hosever, thers iz wo chvious Lhreat o Wew Tealand's ascurity. The

ptoblens this country is now facing are ecomomic cather than militsry. We wre

gaught “In & plnoer movement betwsen Inflation and agrilcultaral protectiomiss®

{214), Accordingly, Mev Zealand has adopted a low profllis stanos in fscelign

policy. “Our foreign policy (4 Erada. We are not Interedted in Lha normal
elgn pollcy mattetd to any great sxtent™ [215).

Thece i evidence Ehat ANENS heaa asaisted Wew ZTealand's trade with the Unltisd
Statea - for instance; President Reagan's blocking of congresaional moven
saingt caseln lmposiia from Wew lealsnd{216). However, erltics af ANIUS have
gugqeatad that non-aligned countries may, in genaral, regeive better Lrisatasna:t
becauss "their diplomatic suppurt cannobl be counted on and must be won™ 1217,
Mew lealand krading lnterests have not always parallelled those of the United
frstes, particulacly over Tran (during the hostage ccimis) and Bhe Buavist Halon
fafter the Afghanistan intervention) [318).

iffarences of pecceptlon alsc exiszt over the relevance af ANIUS to Hew

Tesland"= actusl secarlty. Although there Ls no cbvioua threat For the time
being, "no gowermment cen afford to asmume that MNew Zealand's security will

never ba threatenszd® (218). Five fecent developmants are sogossted as feasoma fog
becoming more security-consclous: the continuing decline of Gritieh interast,

the withdrawsl of Ametican groond forgea from South East Asias; the smergenoe of
Chisas sfter decades of lsolstlen, political wnrest in the South Paclfic, eod the
responsibllity for policing an Excliusive Economic Jene. New Zsaland's
Induntrial base provides an lnadequate platforwm for defence productlos.
nmnqu-nl:ly. *go—it-alone policies would not only be unsettling to the
.’I‘#lﬂfﬂﬂt af continued relationshipa scroes the full range &f our Lnterests it
woold ... Be quite unrealictic for Wew f=aland ... Por (hese ressons the toems
of collective security as reflected in ANZUS will comtinue to be fondamental to
Bew lealand delance pol ioy™ [220).

An Adstralisn commentator has seggested that ANIUS may in fact "be quite
petlpharal to the essence of the relationahip (betwesn Australis and the Ualted
States), Whather or not the Unlted States would come o Australis's f{or New
fealand'el mssistance in any particular situation, the nature of Lhat
acslatance, and the condltions wnder which it would be fortheomlng would dapund
gssentially on the calculations of interests mads by the United States
Gavernment at the time" (122). The sass polnt could be made about any sreaty
with the Soviat Cnionm.

#ev fealand critics of ANIUS currently perceive the only realistic threat to
thi- country ko be nuclear-tipped miassiles, presumably launched by Rusdslan Dalts
glass submarine=|223}. The only justificsation for the ums of such weapons would
be "to attack significant strategic targets ... or to crush us bocguss we
eraaingd allisd to the Dalved Scates at & tisme of conflict .., In gthar woida,
our participation in ANEUS makes us & likely ricclear target and greatly
facresses our Mecurity® (224).

Bnoither concetn Telstss o the extenalon of the area of aperation of the Tieaty
to cover the Indisn Ocean, "very cemote geographically from Wew Zealand and

sontalkhing no conceivable compensatory benefit® (226). This expansion has been
undergcoced by expresilons of Wee Zealesnd suppott for Ehe Daited Btates In any
gonflict with the Soviet Union in the Petalan Gull reglon(227).




Table 6.1 "Do you agree that New Zealand should seek to establish a
nuclear-weapon-free zone in the South Pacific?” (232)

VQting_gffiliation National Labour Sogial Credit

Agree 57% B84% 79%

Disagree 37% 9% 18¢ _
Undecided 6% 7% 3% though

6.1 (faci

Soviet 'Kara'-class cruiser

(228)
(229)
(230)

(231)

(232)
(233)

(234)
(235)
(236)

(237)

Newsweek, 5 October, 1981, p. 1:2.

1978 Defence Review, op cit, pl7.

D. Ball, op cit.

(Australian) Defence Department, "1975 Strategic Basis' (Defence
Department 1975), cited in D. Ball, op cit. Despite opposition from its
ANZUS partners, New Zealand raised the issue at the 1975 South Pacific
Forum meeting in Tonga. In December 1975, the United Nations General
Assembly endorsed the establishment of a nuclear—free zone in the South
Pacific.

In February 1976, Mr Muldoon told the United Nations Secretary General
(Kurt Waldheim) "there 1s little point in making & gesture which can't be
translated into reality”.

S. Levine in N2 Int. Rev. Vol 5, No.2, 1980, pls.

g

"USSR won't use N-weapons against countries free from them', Soviet News,
27 Nov, 1881 (published by the USSR Embassy, Wellington) . j other™ (23
International Affairs: Soviet Views, 5 April 1981 (published by the USSR IL
Embassy, Wellington). The analy
vladimir Sazanov, Novosti Press Agency observer, reported in The Evening be

Post, 28 August, 1980.
V.F. Misyuchenko, First Secretary USSR Embassy (pers. com.).
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pensnts of ANIUS cite important politisal consultakionz and intelligence
rmation which sccrus from mesbership. The Treaty provides & fratawark fo
inte glfied co-operation im ... jaint planning and doctrine, standsrdization
i tationalization of egquipment, loglistic planning, operations, ressarch, and
Sice prodoction[228). Critice, while conceding huntralasia is dependent on
Enited Gtates for moch of its intelligence, guestion how much of chiz is

§ 1239 .

gre sybatantive objesction may relate to recent Hew Zealand propesals for a
isar=free zone In the Sonth Pacific. "Yhe Inited Skatzs has receAtly made
T its objectioms to Wew feaslend's mocleat-free oone proposal snd its
gEtisCaction thalk an ANEUS ally should permist om & coucsa which the Dnlted
R8s has declared harmful to its Interesta" (230}, Wicth the change of
parmment (n New fealand In L1975, suppoct for the peopozal ham safed|231),

gh New Lealand public Opinion resaine ftfongly in favour of It ~ Sas Tahle

] an page)

ey atralasisay

[ftfer Mew Zealand would he asttacked in a nuclear war between Che BuperpoWvers
& matiar For speculaton, and can e LiEtle &lEs. "Madl wars Cake place
he wor 14 of bad weathet, technical Failures, and unpredictable

' el Lelee{233] .,

ied Soviet policy L= reascnably cleat. President fcezhnev, in hisz spesch to
B ¥th Congress of the Communist Party of the Soviet Union, paid particular

; on to afforte to achisve a relaxation of international tenamion(234]1. e
f8f declared; "The Soviet Union has zald mors then once that Lt will never cse
Plapr wedpons agalnst countclies which refume to manulactura amd acquire

fider waApons and Ao not have thes or thelr terricofles. FKuen thia (8 a
firiently ficwm guarentee. Bub we are prepared to go further and to conclude
fany tine & apeclal sgvesment with any ol the non-nuclear states (which)

edges not to have nuclear weapons on [ite) tercitory® (I35). As suggested
flief, whathar such an agresssnt was honouted may depend on the caleulabiong
i ests made by the Boviet Government at the cime.

$ 1078 Defence Revliew doem not conalder at any point the posslbdlity of &

flsar attack on Wew Issland., Orthodox defence analysies draws a distinction
ke "strategic® noclease wespong (which thresten the Soviat Uniton) and

cil' meclear weapons [which do not). Thus, since there are no "strategie’
in Hew Zmaland (visiting warships carcy *tactical', of no, neclsar
pona], this country would not attract & nuclear etrike Eeom Ehe Sowviet TUnilon.

F -

s analysis E3y, of =av /0L, be ahared by the Sovists. Concecning ANZDS, “it
withaut saying that neither Wew fealand nor Rustralis ls to play the main
#% in this alllence. Ewven now, It is clear the two countrles afe to become

E bazing aress. Tt should be bocee in mind that 4 basing area becomas an

plous target for » responme attack in csse of coaflict, snd the posalbility of
il incceasas with the formation of this military conglssscata®™ {236). Tha
i} of "targeting' in this guots arises “not in connection with Mew

i's menberahlp Lo ANZUS, but cathec with a (however hypotheticall
iEibility fox this country to becoss 4 sort of permanent site to host foreign
flear weapone elther in the form of nuclear-migsilsd battleaklps od DomE

er” (237) .

fanalynls sbove Ll not accepted by critice of ANIUN, who belleve that,
suge Rumaia has "& vast surplus of atzategle nuclear weapons at (itm)
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Talile .1 Gome United States defsnce anfl scientific inseallngtions in
' Auntralis 1343).

{1 ftaval Comumnmicatisns Svaclion ‘flerald B, Sclt®, Worth Wenk Cape.

i3 Joint pefences Space Fecasron Feollity, Alioe Bprings, commonly Emowm
i Pine Gap.

i3 Jolnt Defance Bpoce Communicakions Btation, Woomers, commonly known
an BUEFWqEE .

[ Jolnk Oeilogleal and Deophysical Besssrol Stacion, Alios Springs,
oommoiily Ehown as USAF Detoctssnk 431,

(5] ‘'THAEET Btatlon ii2, Emithlislis; BA.

{6} Portsnls gecdetic satellits obhesvwstlon poats, currently &t Perfth
And Towessililes.

Tabhle 8.3 An Ametialisn Atteck Scenario {13 Mt
Peiseity Bocleai Delosation Targat
iet LM alebstirsix 3 Pine SGap, Rurcunygat) U0 baces
I M srrecmfiect ol Morth West Cape ]
ind 1 ME yroupyilbsgrat o 5 hipstrallan millbary installatlons
[e.n. B4%2 sicllulde, Darwin)
LTl L ¥t alrborsl = § Cities l.m. Hpdney, Helbourse,
Adelaide, Perth,; frlsbans

Bndoubted
, "Etrategl
e - n—!
war pri
6.3 [assi
MLmsilen)
probabill

b "

(238}
(235}
{240

(244}
{242}
f24an

[i44)

R, Bopihay, op olc,

"O8 military Lnstsl lation, group clelme®, The Bvesning Post, 20 Des, 1981,
Inforsation supplisd by Carter Obsarvetory, Wellington. In mny case,
aurrant trends in warbead guidssos are towards ‘pattecs gesognition' in
tha Earget area, [t makes. po demess ko usa [aink =ksrs of
accurataly-known position, whem bright stars of scocurately-inown porition
ars avallatle.

B, mall, op cit.
fhild,

Kewewaak, op clt.
scenal a8 (P21
Carl Bagon; *Cossoi’,; (MoDonaldi 1900%. plls.

The =eme logle applles to the Nev Zanlsnd gkEnck




mal, we would be taught a totally unforgettables lesson by those in conflict
the Unlted Srates® (238). This wiew La held even although New Zealand doan
B Barbour any "strateglc’ targete. (Vislting warnhips and sobmarines catcy
f *tactical’ weapons - "strategic’ subsarinas. by the nature of thelr
j s 30 not make harboar wislits).

B feats ste uondoubtedly overstated. For exaspls the group calling ltself
Rpaign againat Forelgn Control in Wew Tealsnd™ claims that the United Statea
P apend 51.25 million on & "military cbservatory' on Black 3irch Mountain,

f Blenhaim ... to improve the accuracy of ... submarine-based Trideat

pdlee ... to glue “the Unlved States a fiist-strike capability in MWew

Bind” (230). The 'military obssrvatocy' will in facc refine the celestial
itions of fairly taint (ninth magnituda) atace, & programme in "pors’
itional satronomy conducted by the US Maval Ohesrvatory under the suspicles
Hha International Astronomical Union, with the appzoval of the Soviet

an (1400 .

ldentified above are pechaps mare clessc-cul Ffor Australia. "Thers 18
_:ﬂ-ﬂlpl.’l-lﬂ acceaptance within Ehe dafence community of Ehe argument Ehat
ia's bosting of US defence and intalligence installarions i3 likely to
Apstralia im 3 nuclestr war In which not just the inatallations but
also Australia®s military bases and facilities, and sven cities, might
pebs™ (241}. The Installationz In gueatlor are listsd in Tahls §.3. ‘The
3t three pppear important enoomh to be targets in ctheir own right:

Horkh Weat Cape iz one of thies global communication links with United
Btatas 'strategic' submarined.

Murrungar provides a real-time dots link botwean Morth American Akt
fefence Command (NORAD), Strategic Alr Command ([SAC), Mational Military
Command System and the satellite early wacning systea,

Pine Gap 13 the centre for a wide rangs of itntelligence activities cacciled
out by the Central irtelligence Agency [(CIA) (242).

ptndly, comsmications systems, enpocially thosa providing lLinks wikh
estegic® sulmarines and aircraft, are likely ko bs ‘high-prioriey

a1 it Taroets, &nd thwic destroction coan be afnumgd 1A & nuclear War.
Bl priogity targets are more ¢onjectural, but the sttack scenario Ln ‘Table
i [esauming the source i= a Soviet Delts class submarine carceying 13 = 1 Me
2l )} seemn playsible. Targets are canked in descending order of
otabil ity (242) .

priocity strikes on Australian clties do not make milltary senpe. Dot at
i thase might be launched, the Sovie: Unlon most likely would be in a
e of ukter dovastation. WBlaat and EMP [dee p.1l) would have reduced
: -- conbrol, and communication Sydtend Eo chaos. The laadership may have
Mdecapitated’. In a lasing situatlon, the motivaction for the strikes may
nle,; lccaclonal veageance. "Huclsar war 1 not 50 moch unthinkable am it
Bnknowatile® (243).
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"There are not yel any obvicus signs of extraterrestrial intelligence and thia
makes us wander whether civilizations like ours always rueh isplacably,
headlony, toward self-destruction. Natlonal bourdarisy are not evident uhen we
view the Barth frow space, Fanatical ethnic or religious or national
chauvinipms are a litrle difficult to maintain wvhen we sae Gur planat as &
fragile blue crescent fading to become an inconspicwods point of light sgainst
the bazclon arsd cicadel of the stars. Travel is broadening®(2éd).

-

1.
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Part Two 1 Mucles: Disaster
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T Dovastation of the Nocth 7
[ Clabal Enviranmental Consequences of Huclear War BS

Atmospheric Tranzport

Huclear @xplosions in the Atmosphere
EEfects an the Environment

Appendix

Y. Hazacd Reductlon in a Direct Arkack Lol




Tanle 7.1  (Countriss destygy

ed o1 _severely incapacitated
{acecording ta SEoenar le B1)

T Digactly attmckad:
DECh Apwtralla, Aumbris, Belglum; Canada, Denmatrk, France,
leelsnd, Iveland, Tkaly, Japan, Wethat Lands, Hotway, Spaing
Terkay, United Ningdss, Omitsd Etates, West Cermany
Mmla Chins, Philippinas, Tilwsn, Vistnes
Migdia Arhb Rep Yemen, Bahrain, Egypt. lrsn. Traq, Israsl, Jordan,
East ¥uwalt, Lebanon, Libya. Dmarn, Quatss, Saudl Arabia, Sycla,
United Arab Emizatea, Yamen
Bastarn Bulgaris, Cyechoslowvakia, East Garmany, Aungacy, Poland;
Blos Romasis, Sovist Unloa
Dthate Coba, Dlibouti, Exhiopls, Diegs Gatola, Gusm
b Indireotly Lncapacitated by fallout, trade disruption, &tc.g
Alhanta, Cyprus, Finlsnd, Grescs, Gresnland, Hong Wong,
Forea M, Rotes §, Limhtenstein, Luwesbourg, Macau, Malts,
Mongolia, Portugal, Bingapors, Mweden, Switzecliand
(245%) A& Quacksd of present Soviet focces ere dsployed on the Chiness frostlen.
China would pressnt & major strategic threab durimg Sovisr post—war
i spanatructlon® .
i948) "o United States will repel "by any means neosusary, Lncluding military
force; any attempr Dy an oukmlde foros bo galm contfol of tha Pacsian
Gulf reglon™ (President Cecker feportsd in The Evening Post, 23 Apcil,
1380 .
1247} Mmeploan alrccrafe shot Sown b0 LiSyan alrcraft over the Maditerianssn In
1981,
L zad) Tatgablng mtrategy has baen oonaldered In ssction 8.2, Rusals ssy have
raanon to fesv an unecathed Japan Suring & post-war ‘reconstructios’
ik Lod.
{24%) %he distcibution of remalning known oll cesarves 13 Europe 4%, Afclca oW,

Amerloas 134, A=la + USSR # Oceanla 17%, Peralan Gulf 57% (Dpec Raview,
Wol.8, mo.), 1541).
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DEVASTATION OF THE NORTH

kis section, the consequencen of & nucleac attack on a targeted country are
Etibed. Reference is made In it, and in subseguent sections, to four nuclear
Acenarios which may be susmarized as followa:

5 A [global war)

F lsaland ig subjected ko & noclear attack, and is left in a simllar condition
(the targeted countciem of the Horthecn Memisphere. (The likelihood of thia

i of events has been assesssd in mectlon 6.3). &s & consaguence, the Hew

d stake ceases to exlst as a functloning entity. although thers ate

tered pocket= of sucvivacs.

;Jr

o @) {global war, N2 survives)

J‘- nuclear war breaks cut for one of more of the reasons cutlined in
fhise 4. As a dirsct consaquence, all WATD and Warsaw pact countrles, many
Bile Eastern cowitries, plus Chins, Jepon, snd Australiaace essentially
troyed, Other countries suflfer varylng degrees of collataral damage.
fferent courses of svents lead to thils =sme outcome. A fully-fledged nuclear
fs [alignad with the United Statesd] say sxplolt & NATO-Wacsaw pact war by
iking hard-pressed Russla, which would respond in kind. Husale may have good
mi to pre—smptively strikaChina with $8-10 missiles deoployed along the

n frontier (245). Escalation of a Sino-Soviet var Inkd central Burope is

aivable, especially Lf the subjogated East Surcpesn states attempt to

I: the destruction of Mussls. Alternatively, a clash of superpower

st in the Middle Rast could secalata [e.g. by miscalcalation of a

2] into a major conflict(246). A covert nuclear strike or act of nuclear

j nrh: by a fanatical Third World country againat one; or both, aoperpowsrs
be exceedingly dangefoun|{247). Involvement of Middls Bastern countrles
result From exploitation of auperpower preoccupation elsewhere by one of
 le.g. by & first atrike againat lsrael), or through Soviet atrikes designed
winizs sconomic dialocatlon for ths Wenmt through the destruction of Peraian
oil 1hltlll--t1nm. Table 7.1 lists countriss destroyed or sevarely
(YR 4 by blast, radiation, ¥Mp, fallout, subseguent social uncest snd/or
! = - Hl&lng partrers. HNew Tasland sscapes the Inltial, but not ths

L] crmasguensss .,

aric Bl [(HATO-Sino-Soviat var)

L Scenario 1o ldantical to Bl, except that Australla and Jspan amacgs Intact
t for strateglic targets, which are destroyed{248)). Major industrial and

(Jan areas in these two countriessurvive, and impocts/exports remain sufficient

it.viable, but truncated, sconomies. MWew Zealand avoids direct attack,

paric C [Middls Eaat wag)

saclear war, likely to (but not mecessarily] lnwolve Tsrael, results in the
e uc fon of most production wells, pipelines, tank Earme, refinsries, tankers
f wharf facilltlen In the Persian Guif(249). World oll suppliss are

'.' AT tlﬂ.
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Fla, '?IE lathial Loenl I'allout 2%

{250) This map shows potentially lethal fallout sones sccording to scensris Ei.

{251 Thase Ffacilities ars particularly nomsrous in the Upltad States (158
ceedobtora ocperating orf under conmtruction), Europa (178].: Soviet Daion
{47}y and Japan [3l}: A sajor breach of & Garman resctor,; for saxample
would geguire tha evaguation of 790,000 peopls from an afes of 10,000 =g
km (oes B, Ramtwtyg, "Dastiuction af Hyslaar Enatgy Facllitlies in Wag®
{Lexington Books, 1980, p.Bl).

{252} Chemizal weapons ars oo lsss devastating than factlcal noclear weapons,
and ars stockplled by both supsrpowers. They ace moce likely co be uesd
by & non-nucissr power &8 & ocheap; affsct weapon ol mass destructlon. &
continuing ban on blological weaponm appaars to b in anme doubt, in the
light of {inconcluaive) svidence thak the Soviet Unian has been opEing
such wespons (New fclentlet, Vol 63, 1981, p?17T).

(253} A sholtor would be of o use LE the sir entering it -as wnfllteced, oc LE
it wopa located in =& “flisdtorm’ afea, [iee H. Caldln; *The Wight Mamburg
Dled’ Mallantine, 1980)5. Malnutritlon; infscticus dlsesss; radistion
alchnsan, and paychologlcal trauma could be devastating aven hefoca
people attsmpted to smargs (J. Smith and T. Bmdth, "Atelkudss towards
Civil befance and tha Paychologloal Effscks of Huclsar War',

Brit. Med, J,: Vol 183, 181, p36)) R.L. Abrama and W.E. Von Kasnel,
‘Medical Problesa of Survivors of Muclear War' New Eng. J. Med. Vol 302,
¥o.d0, 1981, pl2M.

[254) fuge flreatorss ocould cocur In forested or urban arean whare suffloient
combostibles wars preasnt. The Unitsd Dtatss,; for sxample,; might
sxpal lance “a olocaust of firestorns From which recovery would ba
delaysd for decadss or centurise™ [¥.5. Osborne Iin “Ecological Aspects of
the Muclesr Age' (ed. V. Schults and F.W, Whickar), (OCL Press, 1572),
plES) . Dresdsn snd Tokyo sxparisnced flreatooma followlng "conventlonal'
attecks.

(13%) mxamples of dangerous mstarials include diowin {o.f. Seveso Incldent),
NG and LPG. Bes SIPR], "Marfare In 3 Praglle World' (Tayler and Prancia,
1980) for asplificetion.

BE R %28 R B B 8 B k&



§ #xtent of Ruman survival, and the guallty of Life, In & coonity sublect Lo
" ateack will dapend on many factors [(eome actlng Im aynerglss)a

extent of hlasshk desage i(refes section 2.1)

extent of local hllln»ut (raler Figura T.41, Escing page)

eutant of contamination fcom damaged nuclear power, teprocedsing. and
statage Eacllities {2514

usn of chemigal of Bicloglioal ss=apons (253

awallaplliley, and quality. &af fallout shaltwergd3%3)

mxtant of fican(2Se)

taleane of Eodlo chemicals from industelal planesi(355)

sxtent of Elooding [rom Dorst teservoir® and hydroelectric dams
demags to water supply and ssweTags Fystsas

damage to slactiical grid and communicatlon aystams

sgraad of Infectiows Sisasans [I56)°

axtenl of payehoalogical tramma{2RT)e

extent of clisate change (possible cemiling)+

effsct of increased wlicaviolst light (OWE) on crops, and of buman
wocivleies[256)®

decline in food production tfesulting from climate chenge, Inpreassd UVA,
fusl and fertilizer shartages, and plagues of lnsscts and rats {(Efrom
destcaction of birds &nd obher peedatocs {39954,

movement, and bahavioug, of refugees®

Lifs ls nof-caioeted countries may 3180 ba altsied by e of moce of
theae lss: sisw factyan),

] Malaria (peessntly 300 million cases and 3 milllon deathw per year) could
| gatuin € previoos endemic areas sush ad Southecn Onited States, Braell,
Africa, Widdle Esst, Southsen Sovwist Union, China and Indonesla. Many
pthet diwessas, suchk a3 Infloenza, plague, tuberculosls or yellow fever

oauld re2urger the latter §i= particulariy wvirulent is new areas {(e.g. 15

Milllon Sesths In the Ethloplen spidemlc of 1%60-61). See SIFRI, op cle;
alwo H.L. Abrams et al, op clt.

 Japanese boab sureivocs still fesl a sense of Ilmpairment, and cacey
peychologleal bordens of ‘death Imagery', and ‘death guiic' ower having
survived. Thay were alsoc wictimized by the vest of Japanere soclety
M,J. Lifton, "The prevention of nucleac wat®, The Sullstin of the Atomic

fata Ootobes 1900, plIB).

| = snd ultrs violet radiation effecta aze conaldejed in mection B.

i insects and rodesta sre less susceptible than birds to radlation, and

" sould respond to the decline of thels predetors by s phenca=nal
population increase - ssusing famine and fAissans (a.q. plageg) ssgng
human survivors (ses W.5. Ospatn, Op gle [ref (234]1},




Fig 7.4 Glokal Popistiuom After Wucloar War
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(1) Present population - 4,415 Billionm
f1l) Estimatazx from 0T Report,
(111} Shaded area reprecents uscertaintiss introduced by
synergisms between the effects of radiation, spidemics,
malnutrition, &nd comtinuing conflict.
(fiv) The population could Increses pgaism If food production
was restorsd, disease was contrelled, and birth control
u=s not widaly used (o.g. the World in 1983), Contimuing
canflict, and pandemics, =ould result in a Purther deglime.
{250) Portogal is, mow: of che cime, upwind of Rorops and makes & minimal
oontribution (one marltise reconnaisssnce alr sguadron) to NATO so ls
unlikaly to be heavily Racgetad, Ocegom [alone with Arlzona and West
Tirgleis asong the United States) hae no neclesr weapone faclilities, but
is also upwing of Lllkely targets [eee Tha Deferge Monltor, Vol i, Wa.2,
1975 for OS weapona deploymaent).
[26l} Offlce of Technology Assasdemant,; "The Effects of Weclsar War® [(OER, LS79).
(262) Thid.
1263) A.M- Waty; "Life after Hoclaar ®ar® (Ballinger, L1S8L1).
(264) An earthquaks in Tang Shan pcovincs in 1978 killesd 650,000 pecpls, buc

passed almost unnotlced cdtilda China (*Peture Contingenciss 1: Matural
Dissatar®;, (CFF, 1980). MNoasisn csgosltlss during World Mar 2 were 10
mlllion.
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il-acale nuclear attack on the United Staten; Europe, and (to & lennar
; t] the Soviet Union ocould culminate in the almoat total shasnoe of |human]
Hlwors over regions the size of, zay, Weat Garmany. Scattared rural
fties could have the potential for long term survival, espoclally in aresas
h the direct effect of vespons vas reduced (g.9. Oregon mtals,
'-,, gal (26011. Ewven & lesa evtendive attack rvestricted o military targets
Rl reduce the United States ecomomy to “tha equivalent of the Middls
p*{241). Both supscpowerd could equally face the prospect of being unanls to
Killd an Industrial society at all(262). Recovery may not be fsaslhie. The
lve and gquantitative effects of both "limited* and 'full-uoale’ poclear
Mack on the antire fabric of a sociaty includa "a wirtual dismembarment of
# A8 we know it, with grave and lasting damage to our social, paycholegloal,
political institutions” (261). '

worst-case scenarios (A, 81, B2}, the Chihens could fare better than
icana, Bussians, and Coropeans. China Sas fewesr militacy and bndustslal
: b8, no nuclear power stations, and a predomisantly dispersed fural
tion, 'The Chinese esconomy is hasically self-sufficient, and food
pulbction haz llttle dependence on fos=ll foels or an electrical grid ayatam.
L lth sayastem is also self-sufficient, technologically unsophisticated and
'_*r-- At 8 primary cate and fural level. Living standardes and lifeastyls
jht change celatively little for Chinese survivors. Both the Chiness and the
: ate likely to be less traumstized than Americans and Buropsans. being
W accustomed vo food ahortmges, austeriey, and dimssters 284},




Table 7.3

Contlnuing Violence |268)

{al Some mtates at war in the 19708 {¢xcluding countriee bosbed in B-:nnurl.r.uj
ap Bll BE}:
El salvado-Honduras famhia~Socuth Africs Bthiopa-Scmmlla
Morocco—Aldar ia Pakistan-India Vietnas—Campuchea
Libva=-BEgynl K Yemen—8 ¥Yemen Cyprus-Turkay
Eibya=Chad Grepoe—Tulkey Indonesla-Timar
Major disputes:
Argenting=Chils Argantlna—Brazil India-China
{b) Some governments In confliot wlth separatist movemesnta:
Indonasia India Horthern Ireland
Phillppines Iran, Itaq Bpaln
Fakiatan Canada China
Table 7.2 Food Requlrements
{BY Hat{ons In the prepsar world wikth & sisnlficant food brade defleie|266)
tGreatss than 51 billlon)
United Kingdom, West Gormany, Iraly, Poland, Crechoslovakia, Soviet
Uplon, Tgan, Ssudl Arabla; Algeris; Chine, Souith Korea, Japan, Hoongl
|
[Lthera)
Baypk, Libya, Iraq, Pakistan, Hangladesh, Vietnam, Horth Korea,
Bingapars, Venszoels
i) Hatlons in Ehe orement world in which significsnt starvation Socurs(2ET)
[2U%+ sdditional calories per bead required):
Bolivisa, Mali, Wiger, Upper Viales
(LO—208 puguiced):
Bl Balvadors, Rlgeris, ®auritanis, Guines, Benin,; Wigeria, Zaire,
hngols,; Zambia, Sudan, ODotswana, Mozasblgue, Tanzanls, Bthiopia,
somalin, ¥emen, Afghanistan, India, Bangladeah, Phillppines
{0 10% vegulead)a
Indonesls, Fspus Wew Guinea, Bucma, Lans, Hepal; Pakistan, Tran,
lgadgs Jordan, Tunléls, Semibia, FRenya, Uganda, Congo, Gabon,
Camotoonid; chag, Togo, Sisrcrs Lscne. Seneaal. Peruw, Equador,
colombils, Yens=gu=ls Dpominicsn Rep, Bonduras, Guatemalas, Chins
125_'51 . Ehrligh; A. Bhrlioh, J. Holdren; 'Boosclence'; (Feeeman, 1975) p6ad.
(266} Food and Agriculktural Grganization Trade Yeacrbook {Unlted Natlons, 1977).
[267) Food and Agricultural Organibabtion Fourth Food Survey (United Hations,
1580} .
(2683 M. Eldrom and R. Segal. 'The State of the World RKelas' (Pan, L1981},
pp 12, &£1.
(269) Thid. p&.
{270) In an UvA scenarie (ref (26l}), lawless bands of tésnage tefugees rampage

in p popt-war Onited States.
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e death of tens or hundreds of millions of people, destruction of whole
nies, and a dislocation of international trade would terminate aid to the
oping countries. The abrupt end of shipments of grain, fertilizers, seeds,
ors, irrigation equipment, trucks, oil drilling and refinery technology,
ning and excavating equipment, pharmaceuticals, vaccines, and other
nufactured products or machines could be traumatic for the Third World(265).
cks to agriculture could place countries listed in Table 7.2 at risk of
amine .

iving governments may direct resources into a continuvation of the war, albeit
reduced scale, resulting in more human misery. In an unstable, post-—war
ation, some of the simmering conflicts listed in Table 7.3 might erupt, as
between non-targeted countries with longstanding disputes, or as civil
within countries in which strong separatist movements exist. Surviving
ulations in the Soviet Union may decide upon 'derussification', probably with
ontinuation of violence(269). Bandits and pirates are likely to resurge
ihroughout the world(270).

outcome for global population of Scenarios Bl, B2, and C is shown
patically in Flgure 7.2 (Scenario A is essentially identiecal with Bl, in a
giobal context.)




-84 -

!ﬁ HIGH POLAR HIGH EQUATORIAL l
Ny ATMOSPHERE ATMOSPHERE V4
(HPA) (HEA}
L
30 y
Ju
a0
~120
= YPPER POLAR UPPER EQUATORIAL
STRATOSPHERE STRATOSPHERE
= 3o ues) {UES) <00
€
-
F-1
2 i — 80
:'_; LOWER EQUATORIAL
* aob STRATOSPHERE
{LES) Jeo
el Tr 17T
L LOWER POLAR Eqvataira DPIPTELE m
STRATOSPHERE 4 a0
(Lrs)
10—
Polar Tropapouss 7im
20
i TROPOSPHERE
g\__J.__ — e  ——— D)
S0 [Sloig 36~ of
LATITUDRE

Fig, 8.1 Atmospheric Partitioning (272)

ALTITUDE 10 (1)

GI1O

The detona
global con
from radia
nossibilit
in the eco

8.1 Atm

‘To underst
the charac
atmosphere
altitude.
is the 'tr
the ‘'strakt
Most visib
‘whereas th
‘atmosphere
of nuclear

Nuclear de
‘days to a
the latitu
injection
tropospher
‘8tratosphe
‘the hemisp
rapid tran
'in the low
‘delay of a

In the low
‘hemisphere
transfer t
_B‘etween he:
tropopause
kropospher
which it i

8.2 Nuc

"The fireba
| into the u
‘Ehe strato
Jacks the
- materials
diluted an

(271)
(272)

(273)

(274)

(275)

NAS (National Academy of Sciences), 'Long-term Worldwide Effects of
Multiple Nuclear-Weapone Detonations',
K.R. Peterson, 'An empirical model for estimating world-wide deposition
from atmospheric nuclear detonatlions', Health Physics, vol 18, p360.

(NAS, 1975) p7.

"Half-reaidence' time refers to the time for half of the original
material to be removed (transferrad).
time taken for a decrease to l/e (about 0.368) of the original quantity.
Glasstone and Dolan (eds), 'The Effects of Nuclear Weapons', 3rd ed,
Department of Defence and US Department of Energy, 1977), p442.

NAS, op cit, p27.

'Residence time' refers to the
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tonation of a larges number of nuoclear weapons i= Likely to hawe Lobg=toecm
Bl consequences. These could inclode long-ters somatic and genetlic damage

A tadiation, pofasible changas in the physical environment |(Lncluding the

'-.-- ity of damage €0 the ozone layer of the opper abecaphacs) , and changss
lEhi-scological syatems of which Famana Arfe a part.

Atmogphet lc Tranaport

ndacstand the global Lmpagt af nuclesr weapons, it is usefyl to know some of
aracteristic features of tha atmosphere. The vertical structure of the
=here can b= subdivided according o the variation of tempscaburs with

'1--- Ascending from the sarth's surface, the reglon of falllng tamperaturs

if= 'tropogphece’, and ita top Lo tha ‘tropopause’. Above the tropopause is
‘stratosphers’; in which temperature is conscant of lncceames with helght.

f vimible phenomensy amsociated with weathsr occur in the troposphers,

L the atcatosphere Lo swcoptionally stable(271). Flgurs 8.1 shows tha

k" parfrtionsd lnto compartments, useful for understanding Ehe tcanapbrt

T debrizmiZTii.

par debris which entar the Lroposphere will "fall out® on a time acale of

Iy 0 a month of two. Tropodpherlc debris tends to fall out in 4 band along

g latitude of injectlion, after enclecling the globe several tises. 18

_r inn occurs in the lower stratoephere, the major inflow of debris into the
joephere beging during the follewing winter or sprimg. Winds In the lower
fiEosptbnra ace pradominantly ip the same girection, &nd so trsnafec Setween

j hamispheres vakas place =zlowly. For Injection in the upper stratosphers,

id tranefar batween the hemlespheres takes place. The debris beging to arcive
| Llowar sttatosphecd during wintes or Epcing in both hemisphecean after &
af a Yyear of #@d.

e lower stratosphers, the "hali-residence time' (273} for transfer between

sphares iz roughly 60 montha (5 years), whereas the half-residence tims lor

#r Lo Lthe tropopauss lz shout 10 monkthe, In the troposphesce, Anbecacklen

n hemispharea taked & yoar or so, Since the half-residence tima in Ehe
iz enly = month, L& {8 sppacent that nuclear debris antering the
goschace ot lower stratosphere will tend to Eall out In the hemlsphere In

gh it in produced (274).

-k

Buclese Bxplosions in the Atscsphers

j fireball resulting from the detomstion of » nuclear wsapon cises capldly

B0 the app=c atmonphera, and with high yizld weaspons is capable of penatrating
h Stratosphece. Unlike the lower pact of the atmosphers, tha stratosphers

i the moisturs nesdad to quickly remove Injected materiasls. Since such
jferials remain in the stratosphere foc & lomg time, their affacts become

Gited and widely dimpersed, and thay laat longer.

foe possible machanisms have been recognised which couwld have adversa
[ldwide impaces (275}

‘The oxidag of nitrogen produced in nuclear explo=zions, Lf ralded to
stratosphecic altitudes In sufficient quantlty, ocould cause significant
depletion of the sarih's natural ozone layer throwgh chemical
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(276)

(277)
(278)
(279)
(280)

(281)
(282)

R.J. Sullivan et al, 'Survival during the first week after a nuclear
(System Planning Corp Arlington, VA, Dec 1379), pl62.

attack',
Glasstone and Dolan, op clt, péd7.
K.R. Peterson, op cit, p358.

NAS, op cit, p5.

A curie (Cl) is defined as the activity (or quantity)} of any radicactive
disintegrations per second.

substance undergoing 3.7 x 1
NAS, op cit, plés.

A.W. Klement, Jr, "Radloactive fallout phenomena and mechanisms,' Health
V. Schultz and 7. Wicker (eds), 'Bcologlcal Aspecta of
(1872) , p480.

Physics 11(12).

the Nuclear Bge: Selected Readings In Radiation Ecoloay',

cated eith
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Interactions. Thiz could increase the amoont of biologicelly harmful
iltraviolet cadigtion (UVAT that ceachet the earth®s suxfecs, sad pould
aleso mave adverse cllmatlc lmpacts,

Bazardous radicactive Laotopes (e.q. dtrontium 50) which do met decay
raplidly could be disparsed through the etratosphéry, falling our mlowly
on 3 glohal scele.

The injection al larpe amounts of dusc in the gpper alomodphers ;
rpeaulting from surface burstE, could aiber the mmount of solar cediaciom
arriving at the sarth'a surfscs.

8 auiface of Aear Burfacs dstoijablen 1z nncehERary Cox Ehe productlos, =1

it would redoce the production of nitrogen oxidns by halfi{2’te). Surface
also reault is locsl fal lr:-ur.. Ehagehy reducing the glabal component by

exinately half(277). Vor a given letitode, the degres of penstration of the
if dabrls clouvd into the stratasphere [abowd the tropopesss) depends on

oo yield [(ame Figure 8.3 [378)}-

Effectis on the Envirormsnt

astive Fallout

Mtisating dalayod fallout, &t Im useful for several reasons to deterzine the
Bt of strontlum 30. It hos a hall life of 27.7 years, much longer than the
3 time LIf the stratosphers. and o does not decoy sppreciably before

tion an the sarth, Tt [ prodeced in large quantitled by Elaslian, and fts
an after suclear teatlng has boon menltocsd.

-,

prral. Acadeny of Sclenocsd [HAS] atudy(IT#] estimsted that & 10,068 He
war; conflned to the NHerthern Hemlsphere, would produce average
wg fallout of atrontiom 90 of ahout 1 Cifeq.km(200) in the middle
gf tha Mockhera lanisphecs.

imate wmo cbiained by comling fremehe total stroatium 50 comtent of the
of the Unlted Cietes Uh 1584 iz, sbous 50 =Ci/sg.km from 200 Mt of Tizsion
s A [isnlon/fusion ratlo of 0.4 was assumed for & total yield of 500 Mt,
ptise §0 [allout for the Southern Nemisphere was eatimated to be roughly one
of that Por the Morthern HWemlaphete.

ke of 230 Mt of mized flocion and fusion yields prior eo 1970, the dose Mkely
nitover the three dacadss (nllowing & 10,000 Mt war wvas estimazed Lo be |
i the Northern lesmisphese, ond 1.3% pem in the Southern Hemisphste (s=s
on 4.2; ref (LB)). Woughly half of this dosewnldbs deiiveredin the first
followlng injection{inl) .

s patrspolation may not provide 4 reallstic estimats of global fallout Erom
iy hecaods the =iw of ssapons voeed (8 lLiksly to Aiffer Erom that of Bomb
y Farthersofs, soaling from &4 tokal (lasion yield injectad Into the
plierd by 1962 of 166 ML (viz. 139 Mt alrburst and half of 54 MWt
peil) , incveases the predicted fallout by 200, on the sssumption that all
are pirburst{282}.

igheric nuclear test altes during the yesrs of peak testing [1961-62) were
f githet In =quatorial [stitodes (United Statss tests) or in polsr
e (Soviet Union testsl. In & nuolear wer, the balk of the sscatonnage
hl dakonated in tha middle laticudes of tre Morthern Homlaphere. Fallowt
filng the Southern Hemisphece trom MNorthern middle latitudes would be
ally less than that Erom egquatorlial latitondan. As a resnlt of this




{203)
(204)
| 285
[ 386 )
i ]
(308§
[3a8)
[a9m)
(293

{192)

Esly Poterson, op dlE.

R.R. Willismson, mpoblished, L9A2.

R.dd, Chesgtar, "Blological Doss and Asdlalsgiesl Activiey From Hucleass
feactor or Wuclsar Wespon Fizsion Products®, (Oak Ridge National
Laborstory OENL-4994, S=c 1874), pd.

. Johneton =t al, "Effect of Wuzlear Explosions on Stratospheric Ritcic
Oxide and Ozone', Jogrnal of Geophysical Research, Vol 78, No.I7, 1871
7. Goldamith ok al, ‘Hzrogen Oxided, Wooclsar Wanpon Taoting, Concorde
prd Biratoaphearis Orona’; Matare; Yol 334, 1873, pBdS.

K. Bauar and P.R. Gllsote, 'Effect of Atmospheric Wuclsar Explosions on
Total Oaone’. Reviews of Geophysicwe and fpsce Physics, vol 11, Mo.d, Aug
1875,

HAK, op clk, p%.

J. Hampaon, ‘Photochemical war an the atmosphese', Haturs, Vel 250, 15374,
189,

:.r... fammond and T.H, Maugh, 'Stratosphecic Pollutlon; Multiple Threats
to Earth's Qzone', “‘!ﬂ“il Yol 1a6é, 1974, pilds. _

H.H. Duswer et al, *The Effectn of & Massive Pulse Injection of BMOw Into
the ftcatoaphése’; (Lawrence Liversors Labotatory, Preprint DCHL-B0397,
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actor ; the WAS sludy has oversetisated falloal in the Souchern Wemispheare, and

ssbimated fallout Ln the Nerthern lesiaphere.

A tesult of these deliolenclea In the NAS sethodology, global fallout has

tharefore been recalculated for thiz CFF report using & model (283) which cakes
nts accownt type, yleld, lacvitude, snd msanem Iof each butst, ODetailed

=h

ar geted., Froa Tablas 5.1 (pf0), a plaunible eztimate of tha capacity of

pulations are glven in an Appendix{l84) om piT. Predicted falloot in iz
I8 4.4 Cifeq.km For the middle latltudss of the Worthesn Wamisphore lor 5.6
g.km Lf delayed tropoaphecic fallout ls Ineluded). and 0.34 Ci/sg.k= for the
latitudes of the Southern Hemisphars.

ditional tadloactive contamination woald result LE nouclsar ceactors arca

ofd that might be targeted iz 100-200 GW{elsotyiocal). Rosling foom weapon
A reactor activitles given ln reference [385%) for 100 GW{slsovrleal), ocverall

'__ tivity Is incteand by a negligible amount during the flewt few monchs, by 400

plter one year, 1108 after ) yedrs, snd L300 after Lon years [asauming a 10,000
}:niutn: war with 50% fiasion). GSince groumdbursts would ba reguicec to
aject this activity Into the Atvatosphers; approximately half would fall out

I.!r.

b two-fold increase la the long term dosk fram glohal fallout would be expected
F nucleat reactofn equivalent to 200 W (a) wers dnstroyed by high yield waspons

@ 10,000 Mt nuclear war. MNowevsr, (allout would not be expeceed to damage

systems appceciably. Increassd cancer deaths and genetic affects would
rathaless be sxpected among surviving human and animal pepulatlions.

wonn Depletion and Increased Qltraviolet Bmdis

£,

Injection of a large quantlity of nltric oxide (MO} into the stratoaphace by

any high-vield noclaar weapans may cauns a deplation of the oczomne Layar. This

i alles mors hursfel uliravicl=t padistlon (MR} from the =un to Eesch the

marface of the Earth, whera it could produce skin burns and potentially

ingerous acological effacta,

af explosians In the lewér athosphece produced about 5008 Eonmes of nitrle
pat Mt of yield(236-28H). ODetondtione egqulvalent to 10,000 Mt woald

' Jock 3 o SO tisms sore nltric oxide than natucally occur#é A Eha

ltﬂlﬂreul!!!b Since nitric oxide has & comtrolling influsnce on the
mkdown of ozone, an injectlon of chis magnituds could result in 2 latge

'_ " etion of the omone layer. Oetonation of nuclear weapons at high altlrudes
ito dmatroy incoming missiles or to produce EMP) would inccease danage to the

Laysr (230-291).

e MAS sstimared that 30-70% deplztion of the caone layer In the Morthern

iaptiece, and 10-40% depletion in the Scuthern Heslsphere (with a recovery
of two to four years) could result [rom a 10,000 Mt nuclear war confilned o
forthern Hemiaphere.

pre recen:z calogulations(29))indicate that the degree and ducation of omons

geplecion are, In w03t cases, jeds than LS soggested im Tha MAS report, and

J on weapon yigld. For a 10,000 St attack with 4 Mt ssapons, the sxpected
depletion ia G0, coctedponding to an increass in ultes violet light oy a
gtof of 4. Owone concentrations would recover B within 150 of normal in

Mout ) years [inatead of § years accocding ta MAR). Par a 10,000 Mt attack
pith 1 Mt vespons, the expected ozone dapletion s 158, recovering to within 1%%
f nofmal in 18 months. For weapone of 0.3% Mt, & small (3%} increase In czona
8 pradicted, pernlating abouk L year. The faster recovery of the ozone layer
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WAS, op cit, pds.

P: Citchlis; '"Stratospheric Ozone Deplekion and Solar Ultraviolekb
Radiaticn on Earth', Science, Vol 184, Ho. 4132, 1974,

Erythemal dose takes into sccount the celative response of a hiological

epacimen to UV radlation as a functlon of wavelength, and causes skin Jdamsgl

P. Cutchils; op clt, pl8.

WAE; op cit, pls,
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ed by Ouewar ot al {292) would tesult in lesa depleatiom 1A the Suuthern
phere (23] .

X Bed ultra viglet light may havs harmfol effpctn and dun be related o

fl" tosphecic ozons deplation{294). The uwitra violet Light Intmmaity depends on
titude. A 508 ogone depletion increassd the erythemal dune (295) st »

gltude of 40 Aegreas by a Factor of 4.5, but this would not fwing it up o the
gs corresponding to & latitude of )0 degrees(296) .

deplation &f oxone would mesn Fhak, &b temperates latlbkudes, & peraem would

fiee 3 savare aunbure from axpozsure to the summer noontime mun ln abour |0

be% {397). A 500 depletion incresses tha exposure tlse pequired o about |
f; Thess swposures preclude significent outdoot activities without sose form
i motection. Severa sunburn and eys injury from incressed ultra violse Llignt

s major problem to Arctic explurers, and sountain cllsbers on snow flelds,
oM reflects about 80-50% of ultra wielet light, thus [ncreasing ewposure aboot
,:. fold. This Il equivalant wo & depletion of E0-70% In the ozope layer., The
gtactive moasures resorted to by mountaineecs (protactive eye glasasn, Sreams

elothing) ate indicative of what wiuld be required Lf & almllar depletion

greed in & phab-abtbtock envirooment,

pald may nulfar damage to the ayes and expoged skin. Thess problems would be
pcertated by the limited opportunity for domestic enimels o find sbheltar,
s domsaticated plants might not sucrvive higher ultra wviolst light lavels.
s such a= peas, onions, beanst and tomatoes are already closes o thelg

slds for response to predent wltcd violet light levels. These pay'l=
irip Hmt interactions bebwesn ulirs violet light and some agricultural
stlcale, Mecent resescch cesulrs indicates significsnt effects on aguatle
ganlama and therefore, potentially, fisherles(298).

8 lopect of Inereased ultra violet light on natural and agricultural
'I piltems rémalnes espantinlly onlmown, sapesolally in & post sttack altustlon in
fech el lnatio changes and higher leveln of lonising cadiation are possible(399).

® L5 & strong gmacghanm betwesn ultra violst light and loniaing fediation;
E Infarnation in insufficient bto estimate its effacts.

Sionificans reduction in stratosphetlc czone may have co—urted alieady as a
git of the Tunguska metecr fall of 1908 over Siberis(300). Tho meisor
integrated In the sarth's atssspheis, nd Bay have deponlied 30 million

piten of nitric oxide (NO) In the stratosphece and sesosphars {a laysr

pelying the stratcophese). This would cotcespond to the nltric scld produces

ffiiclear detonstions eguivalent tn 6000 Mr. (The total snergy of the metsor

g egquivalent to 1000 Mt and the axplosion to a 10 Mt pucleardetonation).
nlationa indicata that up to 45% of ozome in the Morthern Hemlsphers may
m baen depleted early in 1909, and chat large reductions may have persiskteq

1%12: Por Lhe 18 degree latlitude rone centred on 80 degrees nocbh;
pulakionn indicats & depletion of 5% for seweral months (the skracosphacic
pw Loyer was sisentlally resoved locally). Heasuremsnts af the astscsphacls
ency for the years 1900 bo 1511 show evidence of a atssdy ozone Cecovary
pnusually low levels is warly 1909, suogesting & total ozone deficit o
E%; in agreemsnt with the thesotetical predictions.

Ehough the direct effacts of Increased ultea vielst light oo humans sppear
pnable to solution and control, Lt impact on natural and egeicultural
oAysteins, which appear wvital to the survival of soclety, ie essentially
gend man' s capacity Eo control.
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{301) NAS, op cit, p38.

(302) 'Albedo' represents the fraction of light falling on a surface which is
reflected by it.

{303) NAS, op cit, p54.

(304) H. Stommel and E. Stommel, 'The year without a summer', Scientific
american, June 1979, pl76-186.

(305) R.P. Turco et al, op cit, p22.

(306) J. Gribben, 'Sun and Weather: the stratospheric link', New Scientist, 10
Sept 1981, p669.

(307) K.Ya. Kondratyev and G.A. Nikolsky, 'The Stratospheric Mechanism of Solar
and Anthropogenic Influences on Weather and Climate', edited by B.M.
McCocrmac and T.A. Seliga, (Reidal, 1979}, p317.

(308) J. Gribben, op cit, p67l.
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e C de

jtonation of 4 larde number of nuclear weapons could result in @ global
m dlatuption of climate. The following atmcspheric effects could result
tedlotribution of atmospheric heatingl30i):

bust injected inks the atratosphere absorbs radistion (a4 heating effecy),
but scatters incoming solac vadlstlion back into space (& oooling effecgt
&t thé garth's sucfacs) .

The destruction of ozone LIn Eh#é stratosphers removes 8 source of haat
from that regios, [ofone absochs in the ulkra violet, visible, and
infrared spectrumj. The loss of infrared absorption by omone would caukm
coaling 3t the sarth's sutfsce because absorption and reradiatlon back £o
the wurface of cutooing terrestrlal radiation would ba less.

‘Fittous owide derived from nitric oxlde sbzorbs wvimihls and Infrared
radiation. Ti= presence in the stcatcsphere repredentn additional
hoating aloft, and may caufe cocling 2t Ehe warth's surface.

48 poanible that changes in surface albede(302), resulting from & dislocacion
(Mgelcultute, coeuld also cause & climatic change.

g clinakic e#lfsces of du=t injected intd the straboephars fan be st lsated
ol Lhe effects of past volcanic eruptions. The eruption of Krakatoa (in

daj in LBEY indectad & abic kllomatars of dust into the stmoaphate, wlth
=00 million tonnae deposited a4 atratesphecic ascosal (303).
llowing the eruption, 3 minor glohal cooling of & few tenths of a degrees
purred. Since & 10,000 Mt nuclear exchange would inject a comparsbls quantity

| gtratospheric dust, it may have 2 mimilsr clisatic impact (as 8 cesulic ol
E alona) .

LIALS; ME Tambora (also in Indonesia) erupted and iwnjected. 100 cubic
tets of fduut into the atomosphere. Worldwlde temperatures wers ahnormally
' for thé nexkt yesr, (“cthe year withouk & summer"). The mean bempacakurs in
I81%, waz § deg C below normal (304). Even this pertutbatlon, equlvalsnt to
0,000 Mt nuclsar war Jid not resilt in any adverse, long-term climatic

Ll

iarding arone depletion;, the HAS study concluded tha: the potantlal dscreass
global surfsce temperatusé aver a few years might range from & negligible
punt to & fevw degrees. Calculations of the responide of troposapheric and

- naphecic alr temperatures to changea in ozone, oxldss of nitregen and duoct

pnilting from the Tunguska event suggest surface cooclings of & few tanths of a
pras celalun|305).

ragaarch (not y=t publilahed in Engllish| suggesta that the testing of

weapona in ths lakte 19509 and early 1960% had a pronounced effect on
weathar (308) . It iz claimpd that owides of nitrogen gonerakted by nuclsar
tlone Lncreased the absorption of solar radiation(307) ani! reduced surface

pecature consistent with the negative tempecature anomalies of the eacly
Fis. This work. which is tentative and at presant the subject of conlroversy,

ggentd a reduction inm global temperatures of 5-10 deg C after & noclear
milict {304} .

ik and nitric oxide injection into the stratogphete could laad to eignificant

tle sffects. Present undezatanding iz inadequate to predict these. They
gbably Lie within normal global climatic varlability. but the posalbility of
isatic changes of 3 more dramatic nature cannot be discounted. A protracted
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sThe foresesable comnueguences to woristy from megs extincfion of spes]ss wopld

b, in the opinion of some, warse than sconnmis collapse, limited molear war o

ponguest by A totalizarian governmsnt®{J11).

(309}
1xigy

311}
{ILZ}
(113

f11d]

PF.R. Ehelicn er gl, 'Ecoscience’; (Freeman, 1580), pS59.

"Futurs Contingencies 13 Matutal Olusster'; [Commlselon Cor the Futurs,
1%L .

J. Gribben ed, 'Climatic Change®, (Cambridge, 1578).

J,K. Hobba, 'Applied Climatology', (RButterworths, 1360].

B.0, Wilson citmd in P, Ehriich and A. EBhrlich, "Extinction' [Randos
fipusa, 1580) pl.

4.8, Anderson; ‘First Strike) syth or reality', The Sulletin of tha

Atomic Scientists, Val 17, Wo.§, 1901, p%.
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i of less Cfavourable climate could have s substantisl impact on socisty,
{ g In a coantry auch ai Mew Tealsnd which pressntly depenids on sgri=ul vy
climate-dependent enerqgy (i.a. hydro sleccricity).

| Joog-tetm Arop in average midlacitude temperatuce assoclated with a smajoc

fage 15 as Littls as 4 or § deg C[309). It is possible that an wven =saller

W could trigget such an event. Tt onoet vould have disaskrous consequenman
mankind and, If it cocureed, could be more destroctiwe than the dlrect

; ol & nuclesr war., TFucther implicationes of cilmatic changs e discunsad
A conpanion report in the 'Future Contingenciss’ series(3i0). and In

hn on the subject (311-312).

rrinl snd Marina Ecoavetems

sogh mosk animals, sad certainly all plants, are laes radiation—sanaltiva
jhmans, disruption of scosystems will oocur near target sreas. Fireas may
(&8 destructive am radlatlon, especially in forested areas. Ercslon and
ilisacion of soll may lead to desertification ip soma aresa. Eoosyetems ace
Mly to bocoma less stable, due to loss of diversity and to predatoc-prey
Mlance=. OUltimately, swtinction of apecias locallassd to cartaln pactm of the
gl Szaten and Rurope cowld result.

T

mically, & nuclear war might presecve mors specles than Lt dsstroya. At
smnt, the world's troploal raln forests contaln s graat abundance of apEciss
#Ee Baing deatroyed by the devwelopsdesrld's demand for hardwoollas and esd

iy

End radicactive dsbile will be washed into the sss, adding Ea
pormental Aamage resulting from sttackd on o1l installatioms and dupst
8, Efflysnt from dsmaged reactofn, regrocessing plants, waste fLorso=

I't.iﬂ, undarwater nuclear explosions, chemlcal stocage tanks and ruptured

_.l i Will 344 o marine pollution. Many species of sguatic 1ife,
peidlly poa birds, could be Ln danger.

limax

Houthern Bemisphers would rebeive negligible Eallesit from a Northern
Hilphere nuclaar war, The avarage dose over three decades wocld be
gokinataly 1 ren. The expected long-term Fallout In the Morkthern Wemispherw
B tisma this asount. Por comparison, the natural bachgeound cadistion 1=
oninately D.1-0.2 remfyr, o }-6 rem ower three decsdes.

puificant ogone deplation resalting in increased witra viole: light fw
Mible, but ls less likely to be sevare as a result of the trend o mmaller
i weapons.

and plerle axide injesction ilmto the stracosphecs could cause algnifizant

ir effects,. Hecent work, which must be cegacrded am tentative, aUggests

the reduction (n global tempeatures may reach 5-10 dag €. A mors likely
(ease in t==perabiyre ls at mo=t 0.5 deg C.

rgiem betwasn these elfeckR oould amplify the global impacte of nuclea: war,
4h thay are bto soms axtent sutually sxelusive. Maximum peoduction o dust
jt4 from murfsce burztm, but thess minimize long-term fallout and
pi-thenlical affects. (Gioundbursts afre likely for hardensd targets, a8 the
atea fuming ceguiread for low airbursta is difficult to achisve
bl (3141 -

“ widespread scologiocal effects could reaclt from mass fires, Loas of
+ mutations, and soll scosion. Uncertalnty dominatas theds possibilitics
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{31%) For sxample, the Mincam civilization after the eruption of Santarind.
(316) N.R, Petegsom, op cit.
(3170 WAS, op cit. pd&.




¥ It ls not known how ko caloulate guantitatively their Likelihood. Major
ggea in human behaviour could also pocur &8 & result of the unpreacedented
gma, There i3 sochasoclogical syidence of clvillsakions that disappeaced afber
e ghattering experience (313) .

Appendix - Fallout Calculations

; __'rlr::al model {316) for estimating worldwide fallout has been applied to the

plear exchange ufed in Che MAS study. It was then used to examine worldwids

ot From the mix of weapone sxgpected durlng the mld 1980a.

§ weapon mix uced in the NAS study consisted of flve thousand 1 Mt weapons and

8 thousand 5 Mt ones (117}, glving a total of 10,000 Mt. This mix of yilelda

gults in 60% of strontlum 90 entaring the Lower Polar Gtratosphere {LPS) and

i entering the Upper Polsr Btratosphere (UPS). The hemispheric partitioning

3l for the LPS and 4:1 for cthe UPS. %This resulta in an overall partitioning

 approximately B:l, contrasted with that used by NAS of 3:1. This difference

ifesses the long-term fallout in the Northern Hemisphers by 20%, and reduces
fallout in the Southetn Hemlsphers by more than 508, compated with Ehe

lbea calculated by NAS.

i gtrateglc foree estimates given inm Table 2.2 are now used to estimate

rliwide fallout for an all-out nuclear wat between the Soviet Union and khe
lted Srates. If all weapons are detonated, the total megatonnage is 13,836

i A fission yleld of 50% if aseumed for all weapons (The yield achieved using
g minimum amcunt of fissile material efficiently ls 5-10 kt. It is thus

ksly that even the smallest strategic weapons are thermonuclear devices).

8.1 shows the weapon vimldo and stratospheric partitioning of strontium 90
img the number of warheads for each yleld into acescunt The difference
ftwgen the total LPS and UPS burdens and the predicted production of etrontium
s the cropospherle fa.loot Fraction. This amounts to BB MCl, which wounld
l out over the latitudes I0-60 H. The approxilmate ssasonally-averaged
__r.ive fallout is galculated from the deposition tables given in the fallout

Btratospnherlc Burface Conversion Aotivity
Inventory MCi Depasition Factor moL gL km.

ki /MCL

it 10=508 (W&} L4 0.0113
95 O0.0113

B J0-50M (USA)

Additional
teopespheric




- 98 -

Nagasaki survivors (35 km from epicentre)




ore the predicted [allout for the alddls Latitudes of ithe Southern
Bpheze la 0.24 Ci/sg.k=, and for the mliddls latitudes of the Noethan

Misphere La d.4 C1/8q.ka without Ehe troposphacie componentiviz. 5.4 Cl/sg.km

.-: delayed tropoophsric fallouk included). Boaling from tha WA# flgurea gives

i ovat three decades of approximately 20 rem fn the Mortharn Hemisphore and
In the Southern Hemisphecs. Roughly half of thid doss i8 deliversd in the
year afver the war. Surface depomition of strontium 80 follown an annunil
with the peaks ocourring in the spring guarter. The Eirst peak will ocour

the Epringtims, § montha or mare after & nuclesr war and manisus deposition

1l socur In the sscond spring quarter.




(318

(3193

The figure above Ls taken from *Eleven Steps to Sucvival', by luu.t_
Planning Canada ([Ministry of Supply and Services Canada, 1980), pS;
informablion on pldl has besn extracted Ecom panphlets supplied by
British, Canadian., Swedish and Swiss Civil Defeénce departfments.

For & brief discoesion of effectivensas, and cost, of domestic nog
ghelters see Hew Scientist, 2% January, 1981, p28d.




HATARD BEDUCTION IN A D

B thotugh a3 direct nuclear atbsck on Wev Zealand ssems mlikely, inforsacion
'|' incing the hazard of a nuclear explosion may be of valoe, sspecizlly for
i vislting the Horthern Hemisphere. The lemediate dangers of comcmsn ecs
ity light and initisl nuclear radistion from the firsball (Fis. §.1), hisar,
i tadlosckive Fall-out[J18).

fgency Protection Measures

beliave & nuclesar eftack la mminent:

Evacuats yourself and your family If you are inm or nesr a likely target
area — viz. major city, Industrial area, alrport, port Eacility, defence
isetallstion, etc.

Plan for weter and food supplies and for waste dispossl for a pariod of
#t lasst 14 days (annawming notmal supplise and services are dlaruptod).
fe=p & battery radio with spars batteries, in order to llmten ko Civil
befence announcemants,

el 4 nusloar exploslon

Take cover lmmediately. If yoo are outside, thiow yourself! down on the
groind, preletably twhind a solid object #o that you are shafed from the
Elash. If vou are inmside; throw yourself on kbe Floor. 1IFf youo gre ln &
car, ttop Lhé car an the roadaide and lis dowm on the seac or on the
Moor. Thess sctlons peovids pome peotoction From the llght snid heat
rayia; an well af ageinet stme of the Ialtial radiatlon.

Btay under cover untill the blast has: passed. The hlast winds mowve
outwards from the aploentrs, and later in the oppesite dlrectios, for
abaut B minwte.

Atiund o eny injurise you of pedple closs to you have sulfered.

Frepara yoursalf for protection against fallout.

tion From fallout requivres tha avoldance of:

inhzlation of dust,

consumption of contamingred Tood or wabaet.

eutarnal radistion Erom surfeces contmminated by Ealleit.

pmoet effective way ta dectess= exposures to fallout s to evacusta from &
flisut area. In Mew fzaland the predominant wind directicn ls westsrly, and
ffallout from & target area is likely to pasa owver & narrow corridor of land

_' e b sea.

LtEr S

_ put zhelters ars unnecennacy in areas fres of direct fallout, and are of
dobious value in areas directly attacked(114).
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Table 10.1

Table 10.2
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Additlonal cancer fatalities in the New Zealand population

resulting from a 10,000 Mt Northern Hemisphere nuclear war.
(A dose of 1.25 rem 1s used on a constant population of 3.2
million, and no change is assumed in present agricultural
methods or diet.)

expected expected annual
risk estlmate total fatalities fatalities. (i)
UNSCEAR (1977) 300-700 10-23
IRCP-26 (1977) 400 13
BAEIR-3 (1980) 300-920 10-31

(1)

Radiation-induced Cancer Risk Estimates {fatal
cancers/million people/rem exposure) for an acute dose.

Study Reference Risk
UNSCEAR (1977) (386) 75=175
IRCE-26 (1977) {3Béa) 100
BEIR-3 (1980) (i) {321) 75-230

(1)

An average value over 30 years. It is important to
compare these incidences with the present death rate
from cancer in New Zealand of around 5,300/year.

Some contributors to BEIR-3 have disagreed with its
conclusions: Rossi considered that the risks are
overestimated by an order of magnitude, whereas Radford
considered that the risks are undersstimated, and that
the true incidence is 412-1,295 (cited in (322)).
Speakers at a recent conference have algo suggested that
the whole BEIR~3 report be reviged becaugse of new
evidence suggesting that the risk figures could be
underestimated, possibly by a factor larger than 2(323).

(320}

(321)

(322)

(323)

National Research Council - National Academy of Sciences, 'Long-Term
Worldwlde Effects of Multiple Nuclear Weapons Detonationa' (National
Academy of Sciences, 1975).

Advisory Committee on the Biological Effects of Ionising Radiation
(BEIR-3) (NAS, NRC, 1981).

J. Rotblat,

'Hazards of Low Level Radiation = Less Agreement, More

Confusion', Bull. Atomic Scientista June/July 1981, p3l.

concerning hazard of plutonlum 239 is especlally great compared to that

from other radionuclides, J.T. Edsall, op cit (ref (425)).

Uncertainty

E. Marshall 'Japanese A-Bomb Data will be Revised' Newe and Comment (n
Sclence, vol 214, p3l, 1981.
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MEDICAL CRISTS

flsalth Effects of Pallout Reaching dew Dealend

rfealand would experience falloot from a wajor meclear war in Lhé Noctheon
gligphare. Further information on Lts arvival, deccsntl, sl geographles)
ibution is contained in Appendiw 10.1 (p. 119},

fose of radiation ceceived in the firet 25 years afker a Morthern Hemisphera
B0 Mt war for peopls Lliving in tha tempacaturs zona of the FoutSern
aphsre has been estimated in Ehe MAS stody st about 1.2) rem, mozt of ehlch
mid be received in the first two or three years()30€). About a Fifth is
iir lbuted to carbon 14 (half-lifs &,000 yeara) and thin might ontribote &
Ethar L.2 rem of dosSe commitments sptead over some 30,000 years In the Cotore.
long-term commitment applies mainly to futuce yenerations and s relstivelw
mignificant in compari=on with background radiation which would smount to
§;000 cem in the same pericd.

ssjor fallout dose of 1.25 rem [which may be an over-edtimabs, see Section
il is rooghly equiwvslsnt to doublimg the average natural backoround dose rate
0.1 pemn pz youi for 12 years. This will cavas s increassd incldsncs of
ihoar ower the following 5 to 40 yescs which is onlikely o be detecisnls in
pat i8on with the matoral incidencs of cancer In New Tealand. [In some arsss
£ the world, the backgroond dose rete is ) or sven 10 times higher than
mi-l1I but this haz not causéd] an ocbaervable increass of cancer Ancidsnow (2l .
jirer theleas, fome estimate can be mads of the noshers of adcitiona]l cancers
ieh might result from this doss, and thia is dome in Tabls 10.1. The clsk
gtimaten on which these results are besed are given in Tabls 10.2, and havm
sanneEsad by natlonal and international commitises.

irthet infarmation on radiation-induced cancers la glven in A diz 16.2 ip 119

pone ol roumstances, tadiolodine could poss o mhort-term risk £f nuolear

" onE Werte detonsbtsd oves Australls o the Toaman pes. The clok Ile almoat

goanible to assesd quantitatively, beagaowe fallout would depend critically on

fid dirmction and weather at the time, but la unlikely to be ssrlovs. The doss

t elfncts of radiolodine in New Tealand as a result of a Worthern Heminphecs

- wal would be leas than thoss actributables to other longer—1iived

ionoclidan,; snd coold amount b0 one &f two addlzionnl bhyrold nodules or can-
in the New Tealand population over & 40 year period. A crods gquantitaties

Eagsnent of the risk presented by radiolodine Im giwen it Appesdix 10.3 [p.l1XEi).

c dissases can also be sxpected in pressnt and fublure genecations &8 a
t of Eallonk, hot the (ncldence of a serlocaly-handicapplsg dlsesss s
ly to be =mall. snd mimilar to> tha incidenca of radlstion=inducad

imates of the incldence of disabling genetic dliseases In the Yew Zealsnd
ilation resuléing from a 10,000 He Sorthern Hemisphats huclear war ars qlven

Tanle 10.3. More detkiled discusdlons of theaa satimatan ko glven in
wqndly 10.4 (p.1290.

ithoogh the results above stronmgly indicete that fallout resulting from a

1,000 Mt Morthern Hemigphefe nuclear war woyld not present 2 ssriows risk to

palth In New Zsaland, sone siwples precautions, 1f talen, would reducs the riak
ihet . These precautions are outlined in Appendix 10,5 (p.137).
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"pyre white skin and wide brim hats could become the new fashion®"(326).

Table 10.3 Radiation-induced genetlc defects
Seriously handicapping genetic Seriously handicapping genetic
defects estimated per 1 rem of defects in the New Zealand
parental exposure per million population

First Generation Equilibrium(i) Pirst Generation(ii) Sun Total(i{i]
BEIR (1980) 5-15 60-1,110 10-146 117-2,165
UNSCEAR (1977) 63 185 129 61
IRCP (1977) 50 200 98 %0

(L)

(11)

(1i1)

(324)

(325)

(326)
(327)

(328)
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live blrtha

The equllibrium value ia the number of additional effects that will
eventually occur in each generation, if the increased parental exposure
is experienced ln every generation (which, of course, won't happen).
However it has the same numerical value as the total number of effects
dummed over all succeeding generations after an exposure to a single
generation of parents (the nuclear war situation).

The first generation (30 years) 13 assumed to received a dose of 1.25 renm,
The birth rate is assumed to be 52,000 llve birthg per year viz, 1.56
million per generation.

Thig is the sum of all defects in all succeeding generations. It would,
in fact, be slightly greater, as this estimate does not include the very
small dose derived from radionuclides with long half lives. Of these,
carbon 14 would contribute the largest dose, wiz. 1.2 rem during the
next 30,000 years(320). It is important to compare these incidences with
the natural incidence of seriously-handicapping genetic diseases viz.
164,000 cases per generation(321).

See 'Skin Cancer Deaths' in New Zealand Officlal Yearbook (Government
Printer, 1981).

Skin cancer ls a disease easily diagnosed and treated in its early
stages, with a cure rate of over 90%. Almost half of all people who live
to be 65 will have had at least one skin cancer during thelr lifetime.
(Bmerican Cancer Society, 'Clinclal Oncology' (University of Rochester,
1978)).

Climatologist, 1990.

R.R. Dynes 'Organised Behaviour in Disaster', Monograph Serles No.3
(1974), Disaster Research Center, Ohio State University, cited in D.K.
Kentamith, 'Minimlaing the Psychological Effects of a Wartime Disaster on
an Indlviduval', Aviation, Space and Environment Medicine, April 1980,
pd0%.

For the contlnuance of psychological effects in a post-war environment
see A.M. Ratz, 'Life after Nuclear War' (Ballinger, 1981); also R.J.
Lifton, 'The Prevention of Nuclear War', Bullentin of Atomic Scientists,
Oct 1980, p38. T

‘Northern H
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.} Health Effects of Increased Ultra Wiolet Light Intensilby

":1915 HAS study (fef [320)) concluded that up to 708 of ths orone layer In

% atmosphere of the Nocthern Aemisphers would be depleted by a 10,000 mt

rn Hemisphers nuclear war. The zames war would reducs Goulhern femiaphepe
gone by a smaller amoont, perhaps 20-40%. The ozone layer ia expected no
leve 8 60% recovery Erom its initial depletion over & period of 2 ko | vears,
it & 50% depletion of the ozone Layer, the MAS report has estimated that a

40§ increase in skin cancers would re=ylt, dos to iacressed ultra viclek |[Uvm)
__-. intensities at ground level{324). PFor the Hew Zealand populabtiom, 4=40
_ti.m.'l‘. gkin cancer deaths per year might be anticipated for a S0% deplezion,
plng this MAS risk estimate. However, =ince a 50% depletlon of the ozopne layer
gve Hew ZTealand appears an unlikely consequence of a Northeen flemiephare wac,
milderably fewer deaths could be anticipated.

Sar non—fatal effects of increased nltrs wviolet light lntensities woald

palude =kin changes (such as wrinkling, hyperpigmentation, hypopigmentatiomn,
_!r,r:sph_',!i especially in younger zge groups. The most common sites. For

giterd and other skin diseases would include nose, ear, top of the head; lower
j; cheek, and front of the neck(325). 8kin damage in a post-war soolety might
exacerbated by 8 shift in employment pattern to more outdoor work, and by a
afrage of pharmaceutical sunscreens. Compensating trends might include a
Erline in cutdoor lelsure potivities such a8 aniling and skilng, and an

;H.Bmd avwareness of the value of protective clothing {and smscreens if these
# readlly availabhle).

Peychologingl Effects

mvinus major diassters, including the atomle bomblng of Hiroshima, have given
pight Into the likely effects of s nuclear war on psychological health,

et {127} , for example, kaking & mejor war as his illuetration, identilfles the
lowing phases in the psychalogical impact:

edlaaster phase - international Eonaions are mounting and conventional weapons
& being used in limlted comfremtatliems. Tndividoals may deny any danger

Eist= or may develop anxisty symptoms, or may adapt by leaving perceived target
triing and threat phase = large oscale conventional or limited nucliear war

na. In an unpreparad population, panic could be widespread, for Lnstance
pong the 134 of Aucklandecs who belisved that their city would be attacked, and
pong the 38% who previously had considersd that nuclear war was onlikely (refer
py results an @36 .

oot phase = 8 major nudlear exchange occurs, resulting in a communiostions
feak with targeted arems, and the arrival of alacrming reports from surviving
Fese. Dynes{327) soggests that, in this situsntion; most individuals ([(75%) will
dazed or stunned but two minority groups will respectively either cesain
ffective, or degenerate to a stakte of ahsolpte panic and acute confusion. The
tion of the impact phase copld be gqults briel if Wew Zealand werp not

ffacked, and the consequences of a nuglear war were known and had been
,{,rnplilud by a significant proportion of the population beforehand. If mew
andwere attacked, the impact phase cowld persist almost ifndefinlisly For
individuals (328} .

wentory phase — a time of reassessment for those individuale who hed coged wlth
M impact phase, but for thoss who had not, this phase could be characterised
‘apathy and aimless wandering(327). A major conteibuting factor to these
imptoms cdould be concern expressed for relatives and close friends in the
pcthern Hemisphere (refer survey, pié}. Socloeconomic upheavals (e.g. locas of
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(329)
(330)

(331)
(332)

{333)
(334)

(335)
(336)

R.R. Dynes, op clt.
Symptomsg include psychosomatic loss of motor or sensory function (e.g.
paralysis, loss of taste) and obsessive concern over personal hygiene.
New Zealand Official Yearbook (Department of Statistics, 1980).

The 1929 New York stockmarket collapse preceded an increase in sulcide
rates.

See for example Marijke Robinson in 'Future Contingencies: 2 Socletal
Disaater' (Commission Por the Future, 1982).

A. Forrest et al, 'Companion to Peychiatric Studies’, (Churchill
Livingstone, 1978).

2.J. Lipowski in Amer. J. Psychiatry, March 1977, pl34.

L. Rees 'Stress, Distress and Disease’', British Journal Psychiatry, Vol
128, 1976, p3: Z2.J. Lipowsk!, op cit.

2.J. Lipowski, op clt.
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Ben joba) could, for some, canse ‘situstional paychosis', characterised by
gitabilicy and disturbed sleep. Ewven If the individual was able to cops with
turn of svente, bok was neverthelesn subjected to prolopged GLresd, fmpeosla
04 be llkely., Oyneal(li9) beliasves that ak lesst & cthird of all lndlviduals
paived in a nuclear holocaost will show symptoms of severe ankioty, and “will
dared And withdrsen snd [will) wander about aimlesaly®.

pug, remedy and fecovary phase - initial peychological reaction could be

41
picted to continue fot many soithe. Soms could fesl fortimate, or Fesl & benas
| schievement decived from s mastery of the crimis. Loss sucoesEful resctions
4 lnclude anxiaty states, phoblas, anger and aggression, apnd preolonged
ng. Long-lasting effecta of apecific npurotic ilinesses might inolude

filat ioal conwversion ympboms, obassslve-compulAlve neurcdas and anxisiy
ptlona {330 .

s noclear war, a long list of problems would begin to have severe
ologlcal effecta

g withdcawal - New Tealand®s 11,000 chronic alooholics and 50-200,000
ve drinkers(331) would begin o soffer withdrawal Lf aloohol suppllies
dlarupted. Trritability and other ceactions might acoompany withdraws!
® nleotine (in imported tobaaco), caffeins (lmported tes, colfes and
Moolate) and pharmaceutical druge such a8 tranquillisecs (valioml.
at madiceal concerna = shottagas of Ilmported drugs could craate fear, or gvwen
[ihtest to life, in indivifuals suffering from, for example, dépression,
8, asthma, sand ceztain heart diseases. Publlc anxlety over Cfallout could
intanse. Sven today., cancer la 8 dreaded disesse, and it i Likely thak
fears,; whethar realistic of not; would be greatly intensified.
€ collapse = thome with subatantial lavestments In banks, shares, and
uronce schemes would be hardest hit if a calamitous loss of confidence
fefl in the commarclal sector of the economy(332).
MenloyBant — the sasocliition between unemployment and health [(physical and
:"" ogical) is well-doovmented|)}3l). However, the unprecedentsd level of
snt cedulting from the cconomic dislocatlion of a nuclear war
thud in the next section, pliYmay alter soclal attlitudss to work [end
 unemployed)l In both the Formal snd informal ecomomis=,

iiing decline in auvicide ratea occurred in both World Wars in coumeclea an

as the inited Kingdom and Switzerland (& non-combatant) {334), soggeating

hit when 5 state of national cohssion developd durina = erlals; individuals =av
uire & sense of purpcess within thelr owm socisty.

s _' widezpread strefies could caufe an increase in prychomcmatic dissanes.
ehiologica]l stress may be . nely, as indurleus asn emtrempen of
mperature, pathogenic migro nﬂmlmt and physical trauma(3i5). Diseason
it ate exacerbated by, and partially induced by psychological atress lncluds
ghna, diabetes mallitos, essential hypertension, ischaemic heart disasasw,
told arthritis, thyrotoxicocals, ulcarative ocollcis, Chriobn'a dissass,
fticaria, and ecsoma(l3€). But atress iz mot mecessarily pathogemic, mnd may
1 be beneficial. *Tts effect on heslth depends on & perwon‘= coplng

pity, sdcial support,; and other factors. The key intervening variakles in

jjchosocial stress are informatlcn, its cognltlva appraisal, msubjective maanlng
it emotions" (337).

¢ longet term consequence of a nuclesar war on psychologlcal health are more
fticult to assens, Enforced lifestyls changes would be stresaful, and
gogbtedly, fears over cancer, genetic damage, and spildesmics would be
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*Vuclear ddvances hava shown me how stopld zome adults can be, IF they Knew (f
could sazily kill thew, I have no idss why they support (€, Once ina ohils %

makes me start co think chat che and of my time In Life may not be wo far off a8 svalent
I would Like AC." invaaion
1ikaly
Us adolescent on thé arws racd, 19817330} Aol e scen
Ado ] nacen
nuclear &
doubts ak
, y sanse® (13
“If a senge of local identity emsrges, and relisnce on the community for the
gatigfaction of needs such as health, sducation, and social interaction is felc, Teals
ehe lrdividuval will ses more clearly his own stakd [n vhat comsunity, and orise tranguil
decline |
- And omhar
| paBponss
banef Lcal
the press
ranponnik
*rnfectious diseases are never static. The conditions urdfer which they af  women,
increase, or decreass, change, The disedses, and their methods of prevention, sould
reguire continuing study. We must not take success for granced<(348). fehumachs
'
Hedueing
public
NUclasr ¥
g
E mlnhlﬁ
[338) J.B. Mack, 'The Psychological Rffects of the Muclear Arms Race®, Dull. training
Atomic Sclentiste, Aprll, 1981, 'ﬂ-l:lrthltl_
{339) J.W. Prescott, "Rody Pleasure and the Origine of Vioclence®, Bull. Atomic this proe
Sciencists, Mov, 1975, mitigate
{340) Se= for exasmple W, Tones, "How b Survive in Suborbia’, [(Popuks Press; neiantif]
ia|ly. |
(ML) The teem "nuclear’ ltzelf might ceaps co be used In bhis contexk. O.4 W
{342} £.M, Schumacher, *Small la feasutlful® (Cox Wyman; 1971). Ses alno T.H. '
Holmes and R.H. Raha, 'The Soclal Resdjustment Rating Scale' Joutnpl of ‘Commun ic
Piychososatic Researcgh, Vol Ll, 1967 also raf (358).
[343) M, Smith, "Crime and Punishment', in *Mew Tealand 2001°, ed. G. Bryant Since im
[Cassell, 1961). Enrmun el
i344] The services offeced by soversl hompltals to akslet celatives of victims [T ogr anm
of the Mt Erechus aif disadter are useful examples. About one-third of tin ‘today, &
atull population could ba affectnd {sse Table 3.2 (p. M)). oommon
1345 Op oo 40% of children in soms parce of Hew Eealand have not recelved high, th
immynilsstion egajnst ssasles (5.0, Weat st al, "Bealth Survey, Haslth still th
Meeds snd Primary care®, MI Hed. J., wol 81, Wo.65T7, 19801. The faw the Worl
cased of diphtheria that atill occur 4o so mainly ssong non- (mmunlasd wi thout |
people in areas whece the Leval of iIssuynisstion is low, and serve an & ;
feminder thak, unlsss immasiBstion levels sre maintalned; Aiphthecilas m
could onoe again becose common in Wew Jealsnd craate 1
{1461 In 1878 in Holland, whete $0-954 of the population iz lsmmised agalnst disposal
policmyelicis, thete was an outbreak of 110 cases (Health, Journal of ‘AiB=ages
Commonwealtih, Dept of Wealth, Vel 23, Wo.l, 1979}, Imsunlsations againai influsnz
influenza generally fall te induce the desired lmmanlty dus to Crequent water wo
changes in the vitus. Oee M.N. Persiva, 'Plu: The Mutant Vieus', Wo:ld Leprospl
Bealth July, 19878. srucello
(347) These are diptherid, tetanus, whoecplng cough, measles, palioc, and yealand.
tuberculosizs (see "8ix Killers', World Health, Feb. 1977. pd). refucess

(348) Besleh, Vol 24, L977.

343} E. Lond "Human Pathogens ad Fotentlal Maalth Hazards in the Reuss of
Hater® Ambilo wvol 7, p%&,; 1970. 58 aleo H.L. Abrams W.E. Von Kagnal
‘Medical Problema of Survivors of Huclear War' New England J. Mediaina
ol 307, nl2ld&, L94l.




julent. @Other fears might inclode the threats posed by furthar conflict or
rafion {(Dy combatantm of refugees). Many thoussnds of muclear wespons would
likely e bs unmcvountisd for; creating s sltuablon wbece children a=d
scents would grow up in & threatened snvironment. Sorveys hawe Ahown EhEk

Blescents (ln the Unlted States) are "deeply dinturbed by the threat of

elgatr war, have doubt ahout the foture and about their own survival ... have

ks about planning families, or ace unable to think ahead in any lorng-Eberm
inie® (138 . Theds feacklons could continue indefinltely for come Individusls,

Bealand poclety milght have less acoesd to alcohol, tobacon, bacbiburakbes and
fioquilisers. Violence an the televislon screen and In the cinema might he
rtailed. Essentially spsctstor sports (such as boxing and rugby) ocould

pline {along with personal sobility), sesulting im a redoction in ug:u-.‘.n-n
; other social pathologies{333), The strengthening of local community, in

ponse to & decline In personal sobility, would be psychologically

firal (340) . Meduced availahiliey of state Insticukionsl care might reversa

present tiend towards the moclear family(idli. A greater degres of shared
peponaibliliity for child rearing end for the household would change the status

woman. A algnificant shift to small-scale worker—owned cottage industries

d offer job matisfactlon and reduced stress for those who accept the

cher philosophy (342).
ing the Paychologloal Effects of Nuclesr War

lic misinforsation I8 a msajor problem today. Many people ballieve that
war will klll sveryons on earth. Publlc svarensss of the ceal threat
ad by this "neglected expectation' Ip?V] ig essential if the jmpacis are to
R ninimized. Medical practicioners, or lay coumsallocs, with approprlate
alning could amnist the large nusbstr of peopls sourning relatives In Ehe

giharn Hemisphers (244}, The churches could alan have a signifleant role in

2 proceas. The lone of cultural treasures; particularly im Europe,; ocould be
gated talbelt sllghtly) 1f copies or teplicas of mmie, art, 1lteratare; snd
Eific knowledge were held in Hew Eesland.

Bealth In & Poat-War Bra

lestila Dimessgn

inoe lmporced watcines and antibictics would not b= svallable, new patiscna of
unciable digeass might =merge in 3 postwar Wew Zealand. Vaocination
grammes could be upset by migration and other soclal Aisruptions. Even
iodipy, 2 large minotity of Wew Tealandwrs lack sdeguits protection sgainsk
mn communieable diseases (345). Tet even when the level of Iemunimatlon 12
igh, the risk is not inmignificant for mome of these diseases(3446). It s
the case that the Bix most dangerous childhood {nfections Ldentified by
he World Health Drganisation could again becoms prevalent in Wew Zealand,
ithout requiring re-introduction from overssas (147).

-

raphic shifce Lm Mew Zealond (e.g. uchban bo rural, south to norkh) eould
loral ovsecrowilng, with conssgquent overloading of watsr and
sposal systeme. With owercrowding, there would be an increased risk of
lieaces such mm tubells; streptococcl infectiona and roemmatic fewer,
_'-l pENEN, Whooping coogh, msasales, dipghtharia and tubsrcolosis. Contaminsted
ter would increasa the risk of typhold fever, salacnalls infection,
ptospirosle and hepatitla{d48). Urban migranta would ba at risk fros tetanus,
seellosig and hydatide, disegses presently restricted to rural areas of Hew
b Communlcables diseases oould be introduced into New Tealand by
Malaria, cholasrs, tubsrculosis and leprosy could be introduced from

S
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*Fhe 1918 influvensa epldamic overran New Jealand In &4 matter of vsaks affer &

ship carzying mick people arrived. The deaths were In adcess of 6,700, and J46%
af these were in sicher Auckland ar Wellington®[(151),

Posk War Tobacco and Alcobol Com fon

During the celsls phases, tobacco and gloohol conwesption sfe Likely to
ipcegane sharply. but whet happens during the leter recovery pheses would
depend largely on paychologleal reactloms and the production of bhese products,

About half of the tobacoo conaumed In Hew Zealand s inported Leaf from the
Upited Staces, liksly to becoms onavalilable in the event of & nuclear war. Thias
iz 2 result of & erdding Agresment (GATT), and,; in bElma, Wew Sealand ocould
perome Self-shfficient. Aocoording ko the Unltad Bkated furgeon General, moet
smokers [op to 308) wish to break their addiction()96]1. Thay miy choose to
#uiglolt & teaporary shottage by declding to glwve up Emoking. or Ehey may =wibch
to akternptives, sipecially zince remalning tobaceo would Be more expensive.
Harijoana culbtivatisn 18 llssly ©o lncrease dhacply, eapeclally &ince law
snforcement officers may be facing mocw pressing problems during Ehe impact
ohazes] .

Hoat of the alcchol corsumed In Wev Isaland in locally produced, Comswroinl
praducers may Find sarist vegetehies moce profitable, sepscially during & pariod
of economic uncertalnty, Tws factors could compensite for any deciine in
production: a rasurgence In home brewing, and the production of sthenal as &n
alternative tranaport fuel In the longer term. Conmumpbion may shift away from
the public bar o tha homa (b2 puhlic moblility declines), but whether msore oC
le=s wsuld b conmumsd can anly be guessed ak. Govermuent measuces oould also
discourags the tecovely of the cigaretts and tabacus prodection and distributlos
industrles 1 chis wam Ehooght bto be in Ehe naklon'a intersats. Gimilarly, [oel
sthancl could Be offleially denatured to avold oonsumpblon, beotlegging and
sccidantal poisoninga.

{350) Although these dissases ara gensrally consldered troploal, malsria could
poaalbly axist in northern Wew Sealand [mes ‘Malarin fear by maslen
officer®, M3 Batald, § Tec 1981). Cholars has sppeased regulsrly im
Europaan countiies, and leprosy was once falrly commsn in Wooway [ses
"Laprosy' Encyclopasdia Beittanlca). J. Brleod “The Nsalth Situacrion
Argund The Madltscranesn', Asmbic, Vol &, No.b, pld. TubstouloEle was
once gulte comion ln Mew Zealand, and teached epidemic proportloms in
Australla as cecently Ln 1547 (Health, Jourhal of Commonwealth
Department of Mealth, Yol 28, MNo.l, 1978).

{351 Migrstory blrde (as well as plga) can ack am redecvolra and carriers for
influsnea, A. Zabr "WHO's Communicable Discame Proqramme’ World Aealth
moy 1980. Migratosy blirdas ocould concelvably brd barteriologliceal
sgenis to Wew Esaland - =se R.L, Proaterman ‘Surviving ko 1000°, pdlA
Duxbury, 1973). "Sallfoonded ressoning suggeats that the world ls now
awaiting the geturn of an Infloenza pandssic that woold be s widesprend
28 that of 1%18. Ths world wide monitoring of both homan and animal
didngies ought o D strictly oco-ordinated. 1t remaing to be ssen Erom
which animal specisa will come the influsnes wirus of thae alxth great

pandenic of the J0th century, and what 1ts scals will be,"™ A. Zahra, op
olt.




calis or from the Pacific Iflands, eEpecially LE Asian migrantd trandgmibted
dissaces throwgh Australia(3Sdi. Also, new ptrains of Influenza could be
itted by migrating bicds from the Morthern Bemisphere nations (351).
places may be having epidemics assoristed with sociceconomio collapse; and
wape the affscte of bacteriologlcal weapons {352).

following scepe could reducs the threat of commimicable diseases afrer a
B! L]

sstablishment of stock- plles, or local productlon, of presently imported
vaccinea and antibiotica.

achisvemsnt of a higher degree of Immunizaticon againat the oommon
cosmunicable dissases (and, In the cease of brucelloaia and diphtheria,
pachaps acadication).

laprovesent of sewaga disposal syatems in some areaa(354).

improvement in pobllc education on matbiaers of personal hygiens and
preventative medicine, contamination of water supplies, and
characteristics of cosmon comuunicable dizeases.

eatabllshment ol guarantine facllities for refugeez [capable of rapid
expansion If required).

establ {shment af laboratory C(acilitles that (n times of need could
investigate naw mtraine of influenza and other diseases incloding thoss
associated with blological weaponu (155). These Eacilitles could also t=
pEed to lnventigats ths storage of vaccines for disesses that could
patentially sxist ln kthis countty.

t Diseams

p-comgenital heart disesse acoounts fof about one third of all deaths in New
nd (357). If tobacco consumption wes cut by two-thirds, deaths fros
sronary heart diseass would drop by 206, a saving of some 1,700 livea =ach
. Tha lmpact of noclsar war on tobhaces and alechsl cosmamption i3
onsidered on the facing pege. Also a redoction In ocbesity., resulting fraom a
| ced calorie input and Irce more exerclse [cycling, walking, physical
bout , home gardening) would undoobbtsdly have beneficial e«ffectz on the heart
s other organe. Although psychologlcal streas could {ncreass the risks of
t attacks in vulnerable Individoals during the sarly crisis phase, in the
toarm it is plsesibls that & slower-paced lifestyle ocould contribute to =
Lline in the incldence of heart dlssansesn{]S8].

Iout woold probably causs & =mall, but ondetectabls; increase kn the
cidence of cancer In Wew Zsaland. It la possible, however, that the result of
i var confined to the Morthern Hemisphers would be that cancer cates in New
W 4 would actually decreass, if conmumption of tobacco, aloohol, and
proc d food declined(159). A reduced sxposurs to Industrial chemicals in &
‘ot war society might also pontribute to & decline In cancer cates(350).

e idents

A rapid decline in the ume of the privats motor car (as vehicle end fesl

leports were cut) would substantlally reduce the road toll(36l). Publlic

‘tranaport I3, in genaral; much safar = espescially for young, sdult sales.

T accidents related to motoroycling, powsr boating, akiing, motor mowers;
A rughy might also be expectad. A decline in (ndustrinsl production woold be
litectly assocliated with fewer Lladuatrial accidents. This reduction could be

urrested by the uvee of more primltive safety equipment [the situstiom in many
iicd World countries today(3621).
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(352)

(353)
{354)

(355)
(356)

(357)
(358)

(3589)

(360)

(361)

(362)
(363)

(364)

(365)

Epidemics would be likely in any country attacked with nuclear weapons.
Medical perszonnel and medicines would be scarce. Water and Sewage
aystema would be damaged and insects would breed in the corpsea of the
dead. Perhaps a quarter of the immediate survivors of a nuclear attack
would succumb later to communicable diseases, especially tuberculosis and
plague: see B.L. Abrams, op cit (ref (349). Bubonic plague has already
killed over 12 million poeple this century and is endemic in all
continents, (World Health Chronicle, Nov 19793 also B.L. Abrams, op clt
(ref (349)). Also, hot spote of radioactivity around bombed areas in the
Northern Hemlasphere (especialy devastated reactors) might induce a higher
rate of mutation in some pathogena, increasing their virulence (NAS 1975
report, ref (320)). A fairly simple mutation of the influenza virus soon
after the First World War ended enabled it to spread and kill even more
peole than the war did: see 'Genetic Engineering', New Zealand
Environment, Aug 1977. Some examples of biological agents that could be
used in war include influenza, yellow fever, smallpox, anthrax, cholera,
plague and typhold fever: see R.L. Prosterman, op cit {ref (351)) p3l4.
Blast damage from nuclear weapons could also release gtores of smallpox
in the United States back into the environment (H.L. Abrams op cit (ref
(349) p 1228) and this could also apply to biological weapons
laboratories in the United States and Soviet Union).

R.E. Owen, 'An Bnclycopedlia of New Zealand' (Government Printer, 1966).
In New Zealand, 21% of community sewage is disposed on land via septic
tanks, and 13% 1s discharged into the ocean as raw sewage; both practices
can constitute a hazard to health (see New Zealand Engineering, June 1,
1980, p2). Good examples of the hazard of human sewage to health are
provided by J. Brisou, 'The Health Situation Around the Mediterranean',
Ambio, Vol 6, No.6, p342.

R.L. Prosterman, op cit (ref (351)), p3l4.

The Surgeon Geperal's Report on Health Promotion and Disease, 'Healthy
Pecople', US Dept of Bealth, Education and Welfare.

New Zealand Official Yearbook (Government Primter, 1980).

A decline in such occupations as administrator, machine operator, and
office worker and an increase In farm labouring and craftsmanship would
significantly decrease stress related diseases such as heart disease:
'Occupational Stress', U.S. Dept. of Health, Education and Welfare;
National Institute for Occupational Safety and Health, 1978.

Smoking is thought to cause 90% of lung cancer deaths - about 1,600 per
year in New Zealand. Alcohol, too, has a proven relationship with cancer,
and it is estimated to cause 4-5% of total cancer deaths (gee J.F.
Fraumeni, 'Persons at High Risk of Cancer' (Academic Press, 1975)). The
cancer risk assoclated with processed food is also discussed in D.P.
Burkitt, op cit, (ref (419)).

Some (e.g. S. Epstein, Technology Review, December 1980) consider
two—-fifthe of cancer deaths in the United States in the next 30 years
will be associated with environmental asbestos, arsenic, benzene,
chromium, nlckel oxides and petroleum fractions., Others (see Journal of
National Cancer Institute, December 1879) point out that, in aplte of

longstanding industrialization and a rapldly expanding petrochemical
industry, overall cancer rates are declining for both sexes 1f tumours
related to tobacco and alochol are excluded.

Over 600 deaths and 14,000 injuries per year, resulting in an economic
loss estimated at $500 million. See 'Motor Accldents in New Zealand',
Statistical Statement Calendar Year 1979, Ministry of Transport.

N.L. Ramapathan K. Shrikant 'Occupational Envircnment and Health in
India' Ambio Vol 4, No.l, p&0.

J.A. Ewing, B.A. Rouse, 'Drinking, BAlcchol in Amerlcan Socciety-Issues and
Current Research,', (Nelson hall, 1978).

A New Zealand hospltal survey showed that alcohel was the direct cause of
25% of hospital admissionsy the inclusion of indirect causes lncreases
this figure to 44%, (Health, Vol 32, 1980).

D.P. Burkitt, op cit, (ref (419)).
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gffects on health

% is ponalble, perhaps likely, thae echeces and alrchnl conaumpelon would
ine once the impact phase of & noclear war had passed. A decline in bobhaseo

pmdunptlion could reduced incidences of cancer and heart disssss, and alsc

itis, emprysema, gaskro-ducdenal ulcecs and pecrinatal mortallty(356).

ge change in alcobol conmumption(383) oould, assuming no other Eactorcs;
1 toq

o latgs change in alsohaliss, liver cirrhoeis, wiolent sssaults, rapes,
tranapott accidenth, mantal illheas, suicides, death by drowning, buins
and falls, hospltal admimsioms{364).

A moderate change in obesity, psychosogial problems (e.9. child abuawe).
assual dyafunctlons; pancreatitin, and gastritis;

4 =all change in cancer, vitamin dafleiency Alssasen, and
eardiomyopathy.

long term decline In caloclfic intake would reduce cbesity and heart diseass,
aleo diabetes, hypertenslon,; hernias, and varlous pecldents. A shortage of
orted sugar could Improve dental health, while an Increans in dietary fibce
#flecting betesr Balance of cereals and wogetables and meat In the longer term)
puld reduce the incideroce of diabetes and hypertenzion, and slso hernisa,
loose velns, diverviculosis; snd colomic cancer (385).

#hort tarm reduction ln global tempetature [ses p33) would produce some
valties among the elderly and thes wery young, in sddition to the natural
gitrition associated with the viclasitodes of weather (366).

.If__._ k4 an the Health &b e

Mavattating nuclsar was IR the NHocthecn NMenlsphere could peecipitate a decline
Mew fzaland hospital services, especially thosa in which sophisticated
natde and therfapeutic procedured are Gemd. Alteady, thade secvices ace
seing sxcessively expsnsive (and cutbacks are being imsposed), bot in sddition
ik madical sguipmont and pharmacsutical prodoectz acd IRportied from tha
firgatad countrics of the Horthern Hemisphers.

th of pressnt effoct and expanse ls devoted to prolongling the eldecly

fent s last few years of 1life(367]. 1Tn & post-war soclsty,; mOre resoUrCEn
have to oo to low-technalogy preventive medicine, If only because
r-téchnology medicine is mmavsilable from traditional suppllecs. Measures to

ole #n adequate délivery of health cace to all sectots of the population
d ineluds:

stockpiling (or achlisvement of seli-sofficiency in) essentiazl
pharmaceuticals and medical supplies, including comsan drogs and
conteraceptives,

public education programmes In peeventive medicine, and sncouragement for
individsals £0 accept greater rasponiibility for thel: own health.
allinration of red#curces to bha tralning of public fsalth nurses and
parsmedios (cathers than doctots), who could sssume a gueater
responaibliiey lor primary heslth care(lG8).

electronic or other mlteacsnative stocage of preaent medical knowledge.
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piptheria victims
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(366) See 'Freeze kills 600 a day' (in the Northern Hemisphere) in The New
7zealand Times 3 Jan, 1982.

(367) Hospitals function mainly as refuges for the elderly and asylums for th
mentally distressed. With 718 of patients either over 64 or in
psychiatric care, the predominant function of the hospital is custodial
See P. Davis, 'Health and Health Care', in P. Spoonley et al, 'New
7ealand Sociological Perspectives' (Dunmore, 1982). B

(368) These last two measures are argued for forcibly by Ivan Illich in ‘Linil
to Medicine' (Penguin Books, 1977).




.3  Sumsmaz

: on heslth inm New Zealand of a Mor Hamisphere nuclesr war
ineluding an attsck on Anatralis) are 19 v to ba predominantl lzghnlngh:.}'
il socissconcmic.

large numbars of individuals, the paychologlcel effects ocould be very severe
gl for some even refolt In sulcide. 1In genacal, thess adverse effects would
alve In the long term, with =ven an improvement in the psychologlesl healeh
i mome Qroups being posaible. Cosmunicable disessss could, however, pode &
{our long-lasting health problem [n post-war soclety, depending om the axtent
: eocioeconomic collapse, refuges influxem and the apread of global pandemics.
putont Of this prohlem could range from an lnalgniflcant increase, up to
pet s epidemice. Unoectainties alaso exint over tha effeckts of Fall-out,. Froa
' know ledge, & slight increase In the cancer cate might oocur, though s
cfgaGs L8 not unlikely. In the longer Eerm, genotic disease could show an
cteate, but surrent (limited) knowledge suggests that this would be mmall in
tlon to Ene presenkt effects of gene mutabtiona on health.

pelseconomic and Life=tyle changes could decreass the morbldity and morealiky
i & scoidents and heart dicease among younger age groups. Drug use and (ta
in aloohol consumption being poamibllities.

sdverne effecrE of & noclear war, im which New Tealand was not stbtacked,
1 be mitigated by individusl and governsent sctlon. The dissemipation of

nd usaful information could reduge many of the paychological peoblems,
I:Iu spread of communicahle dizessss. A preventiom-orientated approach would

isquice a marked change in public attltude. 1f thi= change cccorred after a
paclear war, it would be much leas affective., A preventiom-oriested approach
iild have benefles whether of- not a4 nucledr war ocourrad,
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a1,
Table Al0.l Felstive contaminstion of milk by cassium 117 and strosti
a4 gt Mew Zesland loeatloss. [Valnea are norsalisef tn gl
activiey at Christchurch associaced with strontium 3905, g j::. |
mi Ll
1ouk,
Location pasgium 137 mirontium 30 . ‘t:" |
Locat ion BErontiuem o4 % p
Canterbury. Danadin. Christchureh 1.5 1.0 Eadionu
w@epatland 17.8 8.8 {1 i TLA
Palsetston Mocth. Wellingtonm 5.0 1.5 hin pa
Tacanaki 48.5 i.9 for a [
por thlsnd, Auckland 505 1.2 _
walkato 13.0 1.1 Radionus
i
g
hverage 16.6 1.1 "
(4]  Por the geeater Morthland ares, this figues could be mesrer 15-30, Bave be
becauss the Northland testing site was conaidered aiyplcal (173j. 50 aiet:
ntall
onuk
{163] R. Mellok and L. Von Widdlesword, 'Radinolodine in Anlmal Thyroid Gland apabllf
rrom 1966 to 1572, Mad. 3. Aust, Vel i, 1974, pasm, Taranak|
{370} Hational Academy of Sclences; op cit. (eef (3201}, e,
(3711 ®.J. Oacpar, "Trenafer of Radinactive Matstials From The Tercestcial : ow-1
Environsent to Animals and Man', CRC Critical Beview in Bovigonmental R
« Bept 1971. el inin
(3112) T. takmend, L.P. Ocegoey, "Profiles of strontium 90 and ossalum 1317 lenses
concentrations Ln salected Wew Tealand soils and thelr bearing on milk or Lhlar
contamination levels'. M.#.J. Scisnce, Vol 10, 1977, pals. aptake |
{3173} 1hid. atle
(374} J.W. Sawn, "Populaticn Betacogenelty Mypothesis In RedLlatlon=1ndoced

{375])

{3781
13771
1178}
{¥75)
1380)
(3l

{3aa)

{183}

(ELLY
(3a5)

fIne

[ IR6a)

Cancer', Bealth Physlea Yol 25, 1973, pa?.

Advisory Committes on the Blological Effecta of Ionizing Radistlions
(RETR=1) "Effects on Fopulatloos of Exposute to Low Lawela of Icmialng
Radiationa® [Mational Acsdemy of Sclences - National Research Coumcll,
1977} . 2
BETA-1, ‘Conaideration of Mealth Bensafit - Cost analyalae for Activitles Tha has
Inyolving Radlacion Expooure and hltecnativen', [NAS - MRE, 1977).
AP, Japobaon, P.R. Plats, N.A. Frigeclg, "The Rols of Matural Sadiatd ! CRUppOrt
in Husan Leukemogenssis’, Amer. J. Public Msaith Vol &6, 1976, pil. i
I,li Mopgan, ‘Radistion-Induced Bealth Effects’ Sclsnce Vol 193, 1377,
pidd.

K.3. Mocgan, ‘Cancer and Low Level [enising Sadiacion', Bull. Atesic
Scientizta Wal 34, L3784, plO.

Haciomal Academy of Sciences, 'Rizka Assoclated with Muclear Powsr, a
Criticsl Haview of the Literatura', [(WAS 1879).

W.J. Clark ot al, 'Strontium 90: Effects of Chronic Ingestion on
Farrowing Pecformance of Minlatore Swine', Sclence Vol 165, 1970, p3ss.
T.0. Lucky &t al, "Tonining Madiation is Beguired Tor Optimm
Reproductlon in Farasecium Borsaria’, Abstrects of Anerican Mesting of
km. S5¢. Microblal, Las Vegas 1978, Abstrect I-83, pid.

R.J. Wichey et al, "Low Level Iomising Radlation and Muman Mortallty,
Multivegional Epidemioclogloml Studies’, Realth FPhysica wal 40, 1981,
phis.

J. Retblat, op clt [raf 3331,

The 'latent pericd' Is the lnterval betwseh the exposurs to radlestion
end the appeacence of & radiation-Loduced dilspane. Ses J, Rothlat, 'The
Rigks for Madiation Morkera', Bull. Acomic Sclentises, Sept 1878, pil.
Repoft of the Unltad Mitlons Sclentiflc Commlttes an the Iffects of
Avomic Radiskion,; "Sources and Effecta of Ionlming Rediation', [(UMSCERN,
15770 .

fecomnendstions of tha International Commismion on Radiaological
Protéctlon, IACP=-26, Annale of the IRCP, Vol 1, 1977,
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Mpendix 10.1: Arrival, Dascent, snd Geographical Diseribution of Palloot

® Bew leniand, thete would be oo trece of fallout In the Flrst wesk following a
ijor nuclesr exchange ln the Rocthetn Heslaphare. Durisg the second week,
allout, predominantly lodine 131, would begln to be detectsd. (Thyrold glanda
il Mew Zealand mheep have contalned cadiolodine two weshs after stwospheric

sts condoctad in China(369)). The maximum rate of deposition of longer-lived
pricl dea such as strontism 50, casalum 137; and plutonlium 239 would ccour

put two years after a war with soat of these arriving within Cive years(170).
i pattern asaumes the most plavalkls clrowmdtance of & nueclear wor laszting
o & fow days only.

i wclldes can descend into the blomphers mithar as dry particulates or in
ain, For a climace like Hew Tadlend'm: most fallout (808 would descend am
#in, and the rest (208) a8 partlculates{371).

: ; American, and French stmempheric nuclear detonatlons in both hemiapheres
v baen telated o fallout pattecns observed over Mev Tealand{371). Stroatium
distriburion in Wew lesdland milk was found to depend larsaly on maan local
faintall, although for casium 137 the correlation was les= marked. MWeithar
adlonuclids showsd any variatlion with latituds. Differences in fiwing
Mpabilities of local solls were also aignificant. For aexample, in Westland and
nakd, strontius 50 wan mors casdily awallabls for oot uptaka. BEven mote
panounced was the high uptaks of cssslum 137 by planta growing In the
mllow-brown loam scils of Tarankl and Walkato(371}. Thesa solls flu casaiws 157
jary poocly, becavae they are locking &n [1llee elay (wnich has & stromg

iifinity for this radionuclide). Cesalus 137 uptake was also Inorsased, bBut to
) lessar extent, in planta growing in the volomnic soils of Auckland and
jarthland. Resules ars summarissd In Table ALO.1. The warlability of fallout
gptake into milk is strikingly demonstrated where thers are large local
arlations of soll compodlbon or rainfsll swithin a dlatcict {e.g. Tarsnakij,

ndly 10.2:  Radistion-Induced Cances

hagard presented by the Low level radistion arising from radlonuclides is a
ter of some disagresmant among the aclentlfic comsunity. Thess views have
IppoE |

goatinuous incrapes —no thisshold hxpethesis: the hiclogleal sffaces of
zing radiation ar= bazat 13 eveln; wikh risk Increasing with

dose (174-380),
%Mﬁ: ciakn increams with increaning doss above a
¥ 4 Aocaa ch baa no observable effeck(lA1).

beneficlal effects Izg:_ui_lgﬁu low lavels of lonising radiation; such as
envirommental background ¢ tlon; are benaficial to himan populations,
and redult In extended 1lE& mpan, reduced rlak of chronic dissase, and
raprotuctive advantages [JE1-3831.

e concenmus of sclientific opinion supports hypothesis A as the soce liksly
i _' 8, though the risk st small dosss may be lesz than in proportion to the
w (334} . Hypothesla A has bean uaed In dériving the filzk estimétes In the

MIN-) repoct which are used in Tabla 10.3.

' radiation={nduced cancerz listed in Table 10.] would ba expected to begln
ring 5-7 years after & nuclear war, with leukesis being the first. The
age latent pericd for leokemia im about 10 yvears and up to 25 yesars for
cancet® (185) . Leuvkenis would compeime about one-fifth of all cancet

s with other cencers being of the thyrold. breasst. bone and lung[3B4) .
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1387

{360}

1389)
i 1
{ 341
(393}
{181)
13164)

{195
P ELA]

{397

A. Maliow and L. Van Middlewworth, op clt (eef (363)). ‘Half-life' in
the Eime ln which half of an initial quantlty of cadionoclida decays by
emicting 'lonising' radiatiom.

F. HMelick and L. Van Middleswocth, op clt (cef (J6%)). Hew Eealand
lavels were adjusted dus to the larger ales of New Jéalpad ahsep
thycoids: L. Van Hiddlssworth, *Radioiodine in the Blosphere Socing
1968°, Mature, Wol. 221, 1949,

Inid. Wowsver, st this tims, %ew Zssland lodina 171 levels could hava
beer sctifically high due to recent French tedt in the Paslfic.
Frocesdings of a Sympoalim, ‘Radiclogical Piotectlon of the Public In &
Muclear Mass Dlwsster", Intarlaken, Bwitescland, 26 Hay = 1 Junms, 1568,
5. Glawstona, P.J. Dolan, "The Effects of Haclsa: Wespons', (Degasment
of Defenan) ; 1977.

.. Wan Middlesescts, op alt (ref 388)).

Froceedings of a Syapoaius; op clt (cef [398)). dﬂlE::!
C.H. Esstny, 'Trans-Paclifle Fall-cot and Protective Countermesaures’, 196"
{02k Ridge Wational Lab., Wov. 1973, pai. =ea (3961
yimes Atlss of the World, (Timse Mewzpapers, 1073). (cecelw
Caloulated from data ln R. Mellek and L. Ven Middlesworth, op clit fraf '::“:‘":‘
(369 ). ]

The tims dlffsrance in the azrlwval of fall ot (#.g9. I day® versus 4 Saya
would only mean a diffecence In total fodine 131 of lass than 154.




ndix 10,3 Crude Quantitative Assessment of Radloiocding Risk

dlolodine Crom the Northern Remisphers

Sinese nuclear tests show that the nuclear fallout clouds move sastwards with
undulating motion in bands of gredually incressing width. Very little
ial ctosses between the heamispheres during the first cycle of the sarth.
f week delny in mixing of the hemisphars atmosapharea plus the short half-lifs
| days) of Lodine 131, results in such less contamination with iodine 131 of
hamisphetre after an explosion in tha other {387). For evsmple, after French
mlear tests in the Pacific, Wew Zgaland levels of iodine 131 werse 133 and 34
graatar than those in Tennessee and England respectively(iS8). When
# 111 levels in sheep thyroids peaked after Chinese nuclear tests, the New
4 Iavels were 50 and 100 tissa less than thoss in Termeises and England
ctively{389). Therefore for the following snalyeis it is assumed that an
2:1 ratlo applies foc wtransfer of Notthern Nemisphare contanination to Hew
nd .

Aihg Ehle factor, the dose of lodine 1311 daliversd to MNew Zealand after &
hatn Wenisphete war can be scaled from previous nuclsar wesapon testing,
han bedn found to result in infant thyrold doses from iodine 131 of around
fan par 1000 Mt of fisslon detonated at a wmimllar latitude(330) & 10,000 Wt
Wit In the Morthern Hemisphere (involving 5000 Mt of fission) would thecefore
Jliver & thyroid dose to the New ZTealand Infant of arcend 0.13 rewm.

inlndl.nn from ehe Soukhesrn Hemiaphy

ponnible attack scensrio for Aostralia (p.72) involves 7 Mt in airborsts snd &
in groundpursts. Todine 131 produced by alrbursts woold be fargely ejected

into the stcatosaphere(331). Only after several passss around the world would it
Beyin to enter the troposphere and from there taach tha gtound[192). Around 400
d [odine L1 from groundbursts would alsc be &jected into the stratoaphers|lic).
i total, this would result in & dose of around 0.009 rem delivered internally
44 human thycolds In Mew Tsaland (ecalling from I rem psr 1000 Mt of Eisalon

Eed at an equivelent latitode) (353). Weapona Gre prasumed to have &

on ko ftumion ratio of 1:]1.

sstinate of tropospheric transfer of {odine 131 can be obtalned from studiem
trane-Faclfic fallout from Chinese noclear testa ln the troposphere. From
heae, It hat been estimated that the detonation of #3 Mt LIn China would result
ih an sverage thryold dose per person in the United Gtates of 10 rem, (presuming
i distary changeda) (394). It ia difficult to apply these data to trans-Tasman
{1 lout as the surface wind direction in ecentral and Weatern Rustralis is
inldam wastac |y, and never unlformly westscly(199). (Cantral and Weatern
futtralis contain moat of the military inatallations upon which groundburscs ara
dkely). Also, the fallout cloud from the Chiness tests rearhed the United
i1d :IH :h 4 days but would take a shorter time to reach New fealand from centysl
hmtralia.

i khe assumption that half of the § Mt of groundbursts on Australia are subject
W westarly winds, scaling the United States data indicstes a thyrold dose from
adine 131 of 0.5 rem for Wew Sealanders, wmultiplied by & scaling factor for

fecent tims and distance. Limitsd data sugpest that, (with eide
ligtuationa), levels of ioding 131 balve every 3,000 km scross Ehe Tasman

{396) and so the United States thyrold dose from Chiness weapon testing

seived afcer & distance of 6,000 k=) ia reduced by an additionml Ehree
fictore of two{li7). The Few Tealsnd doas using thesms assuspticons 1z Eheni 4 tem
.5 n B).
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Talla K10.2 Sffects of Radlolodine

Tabile 10.2A child adult

nodules 1.3 .2 Cases per million per rem per year from &
dose of external radiation on the thyrafds

canfes 4.2 4.2

Table 10.28| child adult

nodules f.62 0.41 Cases par million person per rem par yede
from & doss of radiatlion from iodine 13]
on the thyroid.

Cances .21 0.21

Tabhis 10.2C child adulk

nodules a.0% 6.11 Humngr of cages por year In the New
Tealand populsklon for a 0.131 cem expoaurs
t5 tha thyroid from lodine 131, The |
Cancer 0.03 0.05 population leas than and older Ehan 15
years has besn uzed.

Takle 10.2D0 ] ehild adult

poctii L desy 1.4 1.7 Tetzl number af cases in Hew Zealsnd
[(in 13 yra) resulting from che i1odine 131 produced by
& 10,000 Bt Hortharn Aemlapheces nuclesar

CATNCSD 1.5 br War .

| Lin 50 yrs)|

Table 10.2E| child adult

nodules | E2 Total numbsr of cssés in Hew Teaaland 13
fin 15 yrs)| the fodine 131 produced by & 13 ME nucles

attack on Australia.

CAREED L1 s

{in 50 _EE__E_H

{384} F.W. Lengemann and J.F. Thompson, 'Prophylactic.and Therapeutic Measur
for Radloactive Contamination - & Aeview', in Health Physice, Yol 9,
plidl (Pergameon Preas, 1%80).

{398) Proceedingn of a Symposiom, op cit (ref ([390)).

{400} H.R. Maxwon st al, "Ionising Trradlation and the Inductlon of &1 inicall
gignificant Disease in the Human Thyrold Gland', Amer. J. Med. Vel
1877, pI6.
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Bealtn Effects of Radipiodine

The first radlonuclids to cesch Hew fsalandscs In signiflcant amoontd after
diatant noclesr Sstonations is likely to be lodine L1l In contaminmted milu|iSa).
Howaver; L1f difteck esposurs to looal fallowt occors: this radionuc] lds could
alwo be inhalaed,

Both Lodine 179 and lodine 131 concentrate in the human thyroid, and Lt is enly
in this organ that redioiodine podaa a hazard to health({199j. Thyrold leslona
can develop efter sxposuie, and [nelude thyraidlels, hvposthyroldisam, and bBanlgn
and malignant thyrold rodules (880%. & threshold dosa for the inductlom of
Ebyeold nodulss by rediation may sxist but & linss: dependenc= of riek e
supparted by ssveral stuedies[d401). Theas ace independent risk sstimates of
sxtacnal Toadistlon on the thyrold and sre generally wvery aimilaridQ). The
aatimaten of a fecent summary (401} are given in Table 10.IA.

A ponparlson of the risk fromingwated fodine 131 to rhot of external rediation is
difficule. CLimltsd hsar dats suggant thar iodins 111 ia approximacely 1/70 as
affective a® seternal adintion in the Indvction of thyrold cancer, and 1/50 as
gffective in the induction of modules. Animal 4ats suggests factare of 1710 ko
1720, a0 wntll furtne: data la swallabls it would sess feasonabls to asauss that
lodine 111 Is 1/30 a& effective am sxtsrnal radiavion in th Induction of
podules(404) (eee Table-10.28). Therefore If the Hew Isaland population is
anposed to 0.11 rom from iodinae 131 the incresssd number of cases per yesr ars

a8 ahown In Table 10.35.

Bll thyrold modulsd <oold appast within 15 yearm{40%) and all cancecs would
sppear within % yescs (406} . Tharefors, providing the individuals 4l3 not dis
Erom otheér causss; the total nombar of casss remulting fcom a Merthetrn
Bamisphetes nuclest war ceh ba caloulated (Pabls 18.20).

rha eEfecsk af & thyrold doss af 4 [e= to the Wes Tealand popolatles aré
pignifizane (Table 10.2Ey. Todina 129 would similarly sccusulote im the thytold
In wery mugh mealler amosnts. Tt 18 far leas hagardous, Ous &0 Ite extcessly
ilow rats of radicactive deaay, and im thowught unlikely to pose a long-tLerm
procles (107 .

The cimi of death Lrom = Ehylold cencer im relatively low, bub showd an incceass
uith patlent age(d08). Modulen are often of little medice] significéncer in the
general populaton; one in ain people is thowght to kave a thyrold nodols[409) .

pigly Ikid. ‘Linesr dependencs of flsk *hare ispliss chat rlsk s Jdirectly
propoctional to does for all wvalues. (Strictly the term should be

. ‘protortional risk'|.

{402} See riak estimacas in M. R, Maxon et al, op clt: and also in L.R. Solam,
K. Rosenmbucg, 'The Relemnss of Radiolodine in & Nuclear Tsacgency': The
Bullatin of the Atomlc Selentimes, Oot 1941, pss.

(a3} H.R. Mamon et ml. op cib.

flas) 1bid.

fins) @®.L&, Conard <t al, "Thyi1old Heoplasm' Journal AmeCican !ﬂagll hasas, Val
234, 1970, phat.

| [Hb6) F.5. Cresnspan, ‘Radlcactive Exposurs and Thyrold Cancar', Journal

American Medlcal Asseg., Vel 337, Ne.ld, 1977, paoas.
(#07] FProcesdings of a Sympoaium, op clt {cef (35Q)).
| {408) The rlek increassn from 5% Bk age 14 €0 058 et age RO, with an aversge
| I tlah of 10%. One gut of L0 &f cancecs may be fatal. Ses J.R. Beattie
"Hisks to the Populatlon and the Individual From Iodine Relenses’,
Seclear Safaty, Vol 8, Wo.d, 1347, p97i.

| (469} J.M. Rershamn and G.A. Bay (editors), "The Thyroid Phyalology and

Traatment of Dissass’, [Pergason Press, 1979), ol

n=
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populatl
exposed !

{(410) J. Rotblat, op cit, ref (385).
(411) K.Z. Morgan (1978) op cit (ref (379)).
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ippendix 10.4: Radiation-Induced Genetic Disease

t is quite possible that the estimates given in Table 10.3 overestimate or,

ore seriously, underestimate the expected Increase in genetlic disease in a
pst-war New 2ealand. Uncertainties over the genetic effects of radiation are
great as, if not greater than, those for the cancer—~inducing effects,
ticularly since no definite genetic effects have been observed in any human
wpulation at any dose level(410). Estimates are based on results obtained from
sxposed mice, which might not show induced effects that would cause appreciable
distress. (One cannot ask a mouse if it has a headache). The BEIR

ports have been criticised for treating the long-term recessive mutation
sroblem superficially(4ll). Specifically, a number of non-wvisible or 'small'
utations might accompany every observed mutation. These ‘small' mutations
tould present as a lack of vigour, a susceptibility to disease, or a slight
teduction in intelligence and physique —all of which could pose a greater burden
to soclety, in the longer term, than the easily—-identified dominant mutations.

fhe effect of genetic disease would need to be considered in the context of a
ost-war society. The relative fitness of pecple depends on the environment in
khich they live, and it is likely that the war would cause significant
foccio-economic upheavals. For instance, neonatal mortality (spontaneous
agbortion) and parental mortality could rise, due to a decreased fitness of some
infants. Prevalence of childhood infectious diseases, malnutrition and other
epvironmental stresses could increase mortality among individuals weakened by
genetic disease. A few children today with genetic diseases such as Down's
yndrome, haemophilia, juvenile diabetes mellitus, cystic fibrosis, and
hondroplasia have an extended life expectancy because they receive
sophisticated medical care. Continuing substantial allocation of medical
ssources to this minority may prove more difficult in a post-war environment.
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(412)

(413}
(414)

(415)
(416)

R.J. Garner, 'Transfer of Radicactive Materials from the Terrestial
Environment to Animals and Man', CRC Critical Reviews in Environmental
Control, Sept 1971.
Proceedings of a symposium op cit (ref (390)).

Topdressing of 5 t/ha of hydrated lime on to contaminated pastures would
on occasions reduce the level of strontium 90 by factors of 2 or more (R,
Scott Russell, 'Radicactivity and Human Diet' (Pergamon, p514).

R.J. Garner, op cit.

In countries where milk is an important food, dairy produce accounts for
up to 60% of the total dietary Intake of strontium 90 from fallout: see
R. Scott Russell, op cit (ref (414)). For caesium levels in food, see

C.L. Corner and J.C. Thompson in 'Modern Nutrition in Health and Diseas,
(Lea FPeblger 1980) p527.
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hppendin 10.5: Reducing Exposurs to Radionuclides

Gut Exom 4 Bocthern Hewdsphers Auslear war @ unlikely to peesent & sorlous
flak ko heslch in MWew Zsaland, The slwple precactions listed helow would reduce
iy slight risk further. Mowewvnr, groster benefit could sccrue i thesa
gpoautions were f{ollowaed in the event of an sttack on New Iealond.

cing Folisge Contamination

proximately foor fiftha of radlonuclides descend im radnfall. Strostium 59,
kne 131 and especially csetium §3Y are well skecrbod into plants by direct
fanator from the surface of [ollsge(dl2). This foarm of uptake could te reduced
the vee of glasshouses or clocnes, Tor exposed plasts, the use of sprayad

can dislodge 20-60% of the contamimation(dll), but only If the water used
yan relacively uncontaminated. Water which has run over or throogh aeil is
lltered o some extent, alnees lodine 1311, caesium 137, plutonium 230 and, ta a
sEner extent =trontiom 80, band to soll particlea. Lake; and sspecially bore
gy would be useful for sprayimg crops.

3 Plant Uptake

gral procssted of radlonuclide decay, leaching, and dizlodgemeant by raln and
can teduce Ferbage contamination by & Eactor of two avery bEwo weeks or
{413} . Decontamination is assisted by the application of lime, particularly in
Satarite and other calcium-deficient ®oil (414). Uptake of castium 137 would be
aduced by the application ol other alkali slements such af sdise or
qran i om (414 .

ploughing can cemows contamination Efrom the reach of shallow-rooted crops
ad grasses. For instance, concentrations of strontiom 36 Ln soya beans planted
in deep-ploughed aoil can be 23-508 of concentrationa In plants grown in
ptacy-tilled moil (41%5) Pucther ceduction can be sttained by the sddition of
gtqanlc fertiliseca.

Bdwring Animal Intake

#lant vigour affects the extent to which contamination ia retained by edible
» Wilk from oows graged on well-fertiliced pamture,; in which dilution by
W growth ham accutred, may contalm S0 or lasax lodins L)L and throntinm 99
ared with the mily from cows grazed on marginal land(415). Intake of
onuclldes Ls reduced LI animals are fad hay of silage, because contamipated
il tends to ba ingested along with grasa. The most sffectve way to reduce
sntamination of milk and meat would be to use fesd that vas harvested poiox Lo
the depotition of [alloot. Storpge of contaminated hay for several somths would
"- fectively allminate lodine 111, because of the ancet halflife of this
redionuclide (B daveld.

pcing Human Intak

Sairy Products - Amsuming s continuation of presant dictary patterns, daicy

Fpoducts would crepresent the major source of fodine 131 (d90%), ceealum 137

f408) ; and strontise 90 (60%) from Fallout{d4lé). Intake could be reduced by

petricting milh, cheeas, and butter conmmptlon, o by substltutling prewac

kled milk, or sova boan milk. The cemporary atotage of milk Eor a Cew montha
i effectively redoce contamination by lodine L3L to lnalgnificant lawels,

Biter — Domestic drinking water has previoualy conrriboted only s small
opot tion of the body burden of radlonuclifes detived from atmospheric nuclear
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(417)
(418)

(419)

(420)
(421)

(422)

(423)
(424)
(425)

(426)
{427)

R.J. Garner, op cit.

R.J. Sullivan et al 'Survival During The First Year After A Nuclear
Attack', System Planning Corporation, Final Report, SPC 488, Dec 1379.
Although brown bread might contain more Sr 90 than whlte does, the
addition of fibre may effectively compensate. Pibre absorbs a fraction
of ingested caesium 137, so reducing its uptake by the Intestinal tract
(which would otherwise be falrly complete) R.J. Garner op cit. Fibre
also reduces the transition time of the intestinal contents, (from 40h to
14h) in some people according to D.P. Burkitt and H.C. Trowell, 'Refined
Carbohydrate FPoods and Disease' (Academic Press, 1975), p72. About one
quarter of ingested strontium 90.is normally absorbed and this fraction
could be reduced by the addition of fibxe to the diet. A reduction in
transition time would alsp decrease the radiation exposure of the gut
wall derived from poorly-absorbed radionuclides such as plutonium 239.
C.L. Lomar, J.C. Thompson op cit (ref (416}).

P.F. Gustafson, J.E. Miller, 'The Significance of caesium 137 In Man and
His Diet' Health Physics Vol 16, 1969, plé67.

Eskimos have 50 or 100 times the caesium 137 burden of other populations,
because they eat caribou which graze on lichens. (Health Physics Vol 16,
1969, pl67). Concentrations of caegium 137 in Colorado deer are 5 to 13
times higer than concentratione in domestic beef and pork (R.J. Garner,
op cit).

NAS 1975 Report (ref (320)).

R.J. Garner, op cit.

Probably about 0.03% for adults; see J.T. Bdsall 'Toxiclty of Plutonium
and some other Actinides', The Bullatin of the Atomic Scientists, Sept
1976, p27.

Ibid.

R. Scott Russell, op cit (ref (414)).

society;



{e.g. 5% of stronclum 90(417)). Bore wate: would oontain less
nation tnen ralnuater collected off a roof (41A8).

getahles and Orains - For present New Tsaland dietary patterns, 315-454 of
grontium 90 and casaimm 117 intake from fallout would derive from vegetablas,
ptatoes and bresd, Although wholsmeal bread ham twice the Sr 90 content of

jite bread, dua to the concentration of §r %0 in the endosperm of wheat, its
¢, nevertheless, alght be preferzhle (419). Bran stored before Eallout arrived
bold be an idesl source of distary fibre, althoegh incresased comsumption of
tatoes and cther high-fibee vegetahles would be beneficial. Foods low in
@leium contain significantly less strontium 90 e.9. potatoes. Some foods might

‘beat avoided. Significantly increased cassium 117 body burdems have besn
found An those who habltually sat mushrooss grown outdoocs, shd seaweed Lo knowe
to concenirate lodine L19 and plutonium 239 very sffectively.

g3t and Flan - Meat would Eollow milk as the largwat souce of caesiem 117 froe
fallout, although meak would contain rather less stronblum 34[420). Caesius la
macentrated In food chains - Ets concentiation in body tissues can be three
lef Lt8 conpentration in food. Two thrasfold sonoentrations might be expected
I mgak wan conaumed 5= an intermadiate product betwaen plant and wman; howewver
bere are wids varistiona{42l). Meat from wild ruminants contains WMol CaARELOM
1?7 than sest from domestlc animals(422]. Populstions mubaisting to a
ntial degres on fresbwater flsh have twioe the camsium 137 body burden of
on nore diversified diets{420). Saltwater fish contain less csesium 117
o the greatar dilucing capaclity of ths oceann), but may contribute
ifloant amounts to & diet, especially If caught in surface watecs. Mollusecs
d crustecoa show twioe the concentration of caesium 137 that fish doia2l].

i compaz leon of presant dally calorifle intake (13.5 kJ) with the minimom for
albhy Bunctioning (9.6 k7)., showes Hew Toalandars oould readily redocs theip
moswmption of dalcy products; meat and flsh with no harmful sffects, and
bably some nutcltlional Benafits.

ng Eadionuclide Intake by Food Preparation

shing can remove significant amounts of contamination from fruit and
bles. W®rief washing removes aboit half the strontlum 90 contamlnatlion,
i mofe sosiduous wazhing (Eor about an hour)] cemoves G8-98% of strontium 30
i casslim 117 contamination. Furthar decontaminatlon csn be achieved by
ling or sklming(d24). Cooking tenda to sliminate lodine 111. Radisausnlide
gmtamination of seat can be redoced by cooking Af all liquide are discarded.

fucing the Plutoniom

nhalation 18 the only significant roote for plutonium 219 inteke. Only a tiny
fraction Is baken up by plant roots and the proportion abhsorbed by the human gut
alas exkcomaly emall{§25). Cigarette mmoking, or sir palluotion, may act
glstlcally wikth plutoniom 239 o cause lung cancer. Some researchers
jilisve Ehat wmokers are 100 times more susceptible to radiation—indoced long
Bncar than non-smokers, although others belleve that a 5 to 10-Told increass is
pre reallatlo(d26. A volimtary reducgtion in mmoklng could reduce the Llecliderce
lung cancers induced by plutonium 23% and other radionuclides for which a
giatig offect ls slso suspected, although the rlsk appears to be fairly

HENNE Mesnar el

frocedures have been developed which would allow a technologically advanced
polsty to reduce the fallout hamard. Ton sxchange colusns can remove Lodine
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Table Al0.) Crude Cost-Effectivencss Relationahipe of Measutes bte Reduce Razard(d

iin Eterm=
of monsy
and human
efforc)

very *oriiling § *Moving oul] *Congtr-
large bore to of an sreqd ucting
provide with high | g9lass-
water for | ralmfsll hiousas
drinking and ye
and lrel=| brown
_gation moile
large *Liming *Post-rain-
soil low fall
in caleélas) spraylng
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"lon - with clean
change WaLEr
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remove *Replanting
I 131 Eromy pasturs
milk after
liming
*Prewar
storage
| of hay
moderats *Using lake | *Feading *Daep *Drawar
or river stock an ploughing | storage
waler in— cut hay of paaturd of driad
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rainwater | “Giving up | *Adding
fee drink- E=oking RATUC S *Conslsr—
ing and frequencly ucting
lrrigation to crops cloches
*Taking
addie-
fonal
ledine
after o
nuclanr
explosion
in Wi
low *Frewar *Postwar *Consiming
Srocage of storage only plang
bBran & dalry foods,
later add ducts for | esopecially
Elbre Eo 3 montha potitoes
diat
*Avoiding
meat and
£ish
very Miscard | *Awiding "Eating *Ayoiding | *Careful
Llow cooking | mushrooms leas of dairy waahing
waLED Livar all foods | products and peald
ELdney ing of
plant
foods
plight | low modecate | large | vecy largd
EFFECTIVENESE

iin preventing human sxpoauvce to radionuclides, sspecially strontliam &0,
casalum 137, plutonium 239




111 swmtasinacion In mili esat sffeceively, and strontium 30 concentratlans in
wllk con now be halwed on & commerclal scale{il7].

Limitad amoones of potassiom lodide sre pressnily stockpiled in Mew Tsalind for
dimtgiboarion ln the event aof an accldent to & viwitng nuclsar=-powe:s warshipl(dia).
won-radicactive iodine can effectively blook the uptake of lodine 131 by tha
thyroid gland. A low dose (15 wgfday) over several wesks csn reduce lodine 1231
uptake By 3040419 . It la, howswer, mot recosmended for those with Lodlne
slisrglen, and should WHW - Indine
prophylaxis would seam ¥ if Nev fealand was Alrsctly sttached. If
¥ew Fealand were parcsived as & poasible target for nuclesr weapons, edditional
ledine (411} might ussfully be Etoced near potentisl targets such s alrpores; oil
installationa, and military basas, Although parsonal aupplles of lodine offer
protection sgalnet iodina 131, & clsk of overdose Cavours Lta sdministretion Dy
spprepeiats loeal health suthadlties(4)2). Nowsver, concerned and inlormad
individuals should not be denied acoees to sdditional iodire. Other mesasures
againat iodine 111, =uch as the stockpiling of dried milk, the dumping of

pantaminated wilk, snd a redastion in I'FI.!.I commamption oould be potentially mots
coat-sffective (43]]. . '

It nas been saggedted that atabhls strontium could be aMinistered to reduce the
strontium 30 uptake by bohe, bot Lhere I8 wo scientific evidence vo support bhis
pocedure (A3]). The stacupliing of aily powder btefors » war wouid be an
affective vay af redocing the stzontiosm ciak.

Pecontamination proceducrss wolld need tio socommodate oonanldersble warlatioss in
e redicouciids content of mllk, meat, andl plants throughout the counliry,
caunad by differences in ralnfall snd in sall charackeristice. Tacanaki woulad
berafit more then Cantechury [rom the substitution of uncontaminated dried milh
powder for fcesh milk., Glasstooies or cloches would be more cost-sffective on

the Wast Cosast than elsswhare Ln New Raalond435).

The most aignificant cancer clsk ia posed by cacsium 117, mnd less a0,
strontium 50 (4)8). Cassiwm 137 poses the greatest genstle visk{75%), A crude
asgessment of cost-effectivensas of the maasures avallable is glven in Taple
ALD. JIAYTI

Sew Tsalsnd Code for Moclesr Powered fhipplng (Government Printer, 1971).
£. Starnthal st al, ‘Suppression of Thyrold Radioiodins Uptaks By Various
Soses Of Stahle Todide’ New Bnglend J. of Medicine Vol 343, Ho.19, plOBl;
1880,

L.R. Solon, K, Rosenburq, op cit (ref 403). For the rizks of tawing
potaseium lodide, wae W.R, Waterfall, *Iodide’, Bsitlwh Medical Jocrnal
vol 381, 1080, pled.

Az potasslum lodide tahlats or Lugols malutien.

L.E., Soian, K, Bosentarg, op clt feaf (4301 .

Thess actions (unds:taken For saversl weaks Collowlng an attack o9
Acetralis) might be preferabla ©5 the sdeinistration of lodime Lo the Hew
tealand papalation.

It is extramely difficult to change the reteatlon of stroatius 90 whan i
hecomas fiwsd tn the skeleton. DPractical application of & high stable
stromtium diet, if any, may be Limited Lo predictabls high sxposurs to
grrompiim #0 over m shart period. Chronic application ssema precluded by
evidencs of dsleterious effacts of high doses of atrontiom on skelatal
timspe, sspecially in young memmals (ses O. Dwpesyd et al In “Strontlom
‘Metabolimm® [Academic Press, 196T)) alsa cef (414}, pSlS). _
The voleanle scils of Tacenakl Fla caesium 137 ineffectively [rasultiag
in ealativaly high uptake by erops geown on them)) Lhe West Coast
calnfall le prodigious (3000 =mm/yr).

HAS 1879 Beport (cef (3201}, There s 3till much debate over the hazacd of
pletonius (see 2.7. Edeall. op clt, cef [423).

H.A. Wilson, uopuoblisted, 1381.




Labour Exchange 19231

(438)

World Wac 2 is femembered by many as a terrible experience, and yet its
toll barely registers in Fig. 7.2 (p80).
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SNCTOECOMOMIC CRISIS

The Impact of Nuclear War on New Zsaland

i wery undeqitandable reasond. peopla Are concerned, and even frightened,
put the prospect of @ moclear war. The preceding section showsd that the
Biscts on health in New Zeslsnd of s Morthern Hemisphece nuclear war fincluding
§ attack on Avsrralia) are likely to be predominsntly psychological and
pezonomic, 1L weRbt on to puggest vhat many of the paychological probless
14 be reduced by the dissemination of factusl and uxeful information.

, than, New Saalanders undecacood that & major nucléar war [in which this
ligikry wak not dizectly sttacked) would not causs thes harm through Lalliout and

her weapon affects; how would wew Isalanmd sserge (rom this onprecedenc=d
stantrophe? (4310,

major impact of & nuclear war Ln which Mew ZTealand was not dlrectly attacked
ld be on tha sconomy, and sccocdingly on the Lifestyles of Wew %ealanders.
ditig on the sxtent of the confilek, ssternal ifrede would be teduced to &
tar of legsar degree. alther imsediately or over 4 short pecicd of time.

of exporl markets woold result in lérge surpioned of saricalteoral producti;
particolar. Loss of Imports would affect production in all sectors of the
oy, Some industries would not ba able bto continue once atochs of impotted
malerials had ron down. Othsr Industries would exparience the loza of

aport s indirectly #3 inputs from other import-dependsnt sectors of the econamy
plined.

Wy associate New Tealand®s ourrent high living standsrd with an
gernactionally-linked scanomy, which, until recently, haa experisnced signillcant
h sates. Witheut & lorge degres of external ttade, living standards ln New
wid [a# indieated by overall conswaption) could be reduced.

it i3 this international linksgs which mikes Mew Tealand wvulnarables to the
ffects of a major noclear war. If Wew Dealand vas mors self-sutfiicaiant (vis.
tellant on &¥tecnal toade) than the Impact would be reducsd, bul 3o toco may
‘the overnll mtandard of living.

this saction:
Hethodologies for exploting the saclosconomlic iepact of nuclear war an
Hew Taalind will be briefly sutlinsd.
1§} The degree of Wew Fsaland'm dependance on external trade will be
establ i shed.
Jiiljf =cme indications of the immadiascte and long run effacts on the Wew Tésland
economy of varloud nuclear wal scenarios will be gzven.
Somg sconarics of possible externsl determinants of Hew Fealand s futura
in the aftereath of 3 noclear war will be presented.
Somy poeslble responses by declsoon-makecs in Mew Zzaland to the threat of
a nuolear war will be discussed in tecms of differsnt planning modes .
Wi] Mores datailed developments of the outcomas for diffecent plenning modan

will be pressnted.
1] =i tlod and Svebam P

f differenkt nUcClesr wat acenat lom have already been Intcoduped in mection 7
[f171. To recapltulate brlefly, thess are:

nario & 1 alobal wat (WE attacked)
ario Bl 1 glohal war NI survives)
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Scenario §
Scenario €

Note that
A has been
extrenme.

although U
States ang
certain. |
the global
Zealand.

are by far
below. &
because
internal &
trading pd

A profess
of a 'syst
A similar

(!

The analyl
tentative
i_'

— il

(439) Professor N,F. Barber, 'The attitude of a physicist' (ipaugural lecture
at Victoria University, 1963).
(440) WNew Zealand has the least-diverae economy of all OECD countries, and in 11.3 B§
this respect ls akin to a Third World country (see M. Kidron and R.
Segal, 'The State of the World Atlas', (Pan, 1981), p2l. New Zeald
(441) For instance, stagnation, stagflation, unemployment. ' per centas
(442) VWew Zealand's 'real' dependence on Iimports is largely concealed by the | {

interrelationships between different sectors in the economy (see section
113}«

(443) Pigures are derived from 'New Zealand Officlal Yearbook 19B1°',
(Government Printer, 1981l), ppS557-580 and relate to the 1979/80 year.

par tners
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cenario B2 : global war (N2, Australia, Japan survive)
enario C : Middle Eastern war (oil cut—off)

Bote that each, except for the first, is a subset of the one above it. Scenario
A has been chosen as a special case because the outcome for New Zealand is
ytreme. A distinction has been drawn between Scenarios Bl and B2 because,
ﬁ:hnugh iv is difficult to contemplate global war without involving the United
Sstates and the United Eingdom, the involvement of Australia and Japan is less
gertain, While the involvement of Australia and Japan may have little effact on
the global outcome, 1t would have considerable effect on the outcome for New
fealand. These four countries (United States, United Kingdom, Australia, Japan)
are by far this country's most important trading partners, as shown in the table
below. Scenario C, while not Involving the superpowersa, has been introduced
bécause an oil cut-off would mtonly have extremely adverse consequences for the
Internal economy, but would also have adverse conseguences for New Zealand's

ding partners.

A professor once described how a scientist can galn insight into the functioning
of a "system' by subjecting it to a 'stimulus’ and noting the 'response’ (439).

A similar methodology is used for parts of this section:

- The 'system' iz a model of the New Zealand economy (in some instances, a
sophlsticated computer simulation; in others, a set of simple statistical
data).

The 'stimulus' is one of the 4 nuclear war scenarios outlined above,
translated into effects on external trade.

The 'response' i8 the effect on the model of the Mew Zealand sconomy,
{(which can then be inkterpreted in terms of likely socioeconomic impacts
for the 'real' New Zealand).

MEferent methodologies asre used in other parts of this section:

- Published material on the effects of nuclear war on other countries
(notably the United States) is adapted for the New %ealand sitvation.

The response of 'real' people is not amenable to 'abstract' computer
analyses, and, for this reason, imaginative scenarios representing
varlous facets of the impact are developed. Some scenarios are presented
using a taxonomy based on four different ways that people may think about
the future, which in turn give rise to four diffezent ways of planning
(i.e. planning modes).

he analyses are fraught with uncertainties, and for this reason are necessarily
tentative and speculative:

- New Zealand's fate, as an Internatiomally-linked trading country is
inextricably linked with the fates of its trading partners {particularly
the OBCD countries and these are not analysed(440)).

Questions arising from the complexity and interrelatedness of a modern
economy are perpleaxing encugh in 'peacetime' {44l). A nuclear war
introduces new uncertainties,

Some essentlial information on basic parameters, such as the effects of
internal linkages, are not available (or at least inaccessible within the
timeframe of this CFF study(442).

11,3 Dependency of the New Zealand Economy on External Trade

Zealand is vulnerable to a dislocation of world trade. As the following
percentages show, the economy depends on linkages with four major trading
tnera(443).




Taole 11.1 14 Selected Industiries Anslysed For Dependence on TapodEs

|see Appendixz 11.1, p

Intet Trndustry Catsgory

# for methodology)

"Eimple Dopendence’ (§] "Liaked Dependance” (1]

1 Agriculture and Livestock
Froduction
1 Othar Farming
{0 Meat Freszing and Preserving
18 Wearing Rpoarel Bxcept Footwwear
50 Pulp, Paper and Papecboard
57 Chemlecal Prodocts
30 Chemlcal Fectllisers
8] Petroleum and Cozl Produocts
£5 Motor Vehilcle Tyres and Tubss
&8 Plastics
77 Basic Metal Industries
81 MAgricoltural snd Pastorsl
Mechinery
16% Frelght Traneport by Road
11} Rir TranaportT

1.9
1.7
ST
3.9
ih. 4
25.1
1.8
T8 .0
ah. 9
1%.1
47,0

il.0
5.2

(444} Op civ, ppi¥4-601, ppedT-&11.

idi%) S.8. Pranklisn, *Tisds, Growth and Anwiebty"', (Mathuan, 1674),; plOl.

j4d€) E. Procter, "EDF Growth and Bnergy Forecastlng in Wew Taaland', paper

presentad it Ensrgy Modelling Symposium, Victoria Oniversitby of

Wellinaton, Now 1379, p5.

(4471 Inter=Induatsy Study of the How Isaland Economy 1571-72 [Departmankt of

statistics, 1580).
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Trading Partner £ i Imporis

Auntralia 1.8
United Kingdos " Ld. 4
United Aiaten 3.5
Japan 12.%

[mub kotal) (58.8)

Singapare 5.7
Fed. Rep. Germany 4.6
Boviat Union 0.4
BaudyL Arshia 4.5

Lll others ¥1.5 3.3

——— -

ian.0 100.9

POt A0# [Epresented by thres major commodities — wig. meat (21.5%8), wool
%1 and daicy products (15.5%) = earning 55.1% of focelgn exchange.

jor impotts inclede machinary and Cransport equipment {19.84), manufactured
[Z7.4%%, ciude oil and derivatives [LY.6%), and chemicale [L3.5%%,
sEenting B9.3% of all lmporcs(d44) .

ranklin describes New ITsaland's depandence on foreign trade a8 [ollows:

Tealand's dependence upon forelign trade — ssounting to emathing bebessn 10
ind 354 of her GNP - introduces & wolatile gumality into her economic Life which
33 difEicult Eo accommodate. The programse of imnport substikutlon and
anufacturing Iln dapth, togethet with the overall managessnt of the economy,
not aliminate che influence exerted by extarnal trading circumstances. and

pomie conditions, upon internal sconomic life. The chythm of intermal
gocomic development often ceflects the pulsations of the economic activity

s Ehe grost Industrizl natlons of the Northern Hemlnphere ..." (445].

programmst of lwport substitution which have heen undettaken have tended to
mlt I the setting up of processing and finishing planta which use imported
S and partly-processed matetlals as thels imputs. Productliom by these plants
gsrtalnly maan= that fewer finimhad imports ace neadad and there iz local
ploymant generated. 8ot in reallty one bype of dependency hat been traded for
mothet. The need for imported raw materials for Industry L &2 msoch &
Eraint on sconomic activity AR tecma of tcads(dd6) .

B All-oncompatsing natuce o&f Mow Zealand'as dependency can be glesned Ecom @
mudy of the Intee Industcy Tables produced by the Dept of Staclstics(447).

Ble 11.1 i® decived Ffrom these tabled, The method used ba set out in Appendis
1.1 to this sectiom.

Me tabla anows the extent to which a salected group of Industries ls directly
pendent on imports |‘Sispls Depesndence') and aleo glves an Indication of thelr

indirect dependence on importa through their need for Inputs from other sectors

i the WNew Zealond sconomy (*‘Linked Depéndence*). Thus, present levels of

Iri:ultuu and Livestook production depend om the maintenance of Inputs from

iy sectora - chemical products, chemiosl fertilizess, petroleus and coal,

tice, bese motasl industclen, msnd sgricultural and pantoral machinecy. ALl

x ate themselves heavily lmpart dependent, as Appendiz 11.1 shows.
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Table 11.2 Loss of Imports and Exports (%) for Wuclear War Scenarios Bl, B2, C and sosdl

Commodi ty % of all | ¢ losses | Commodity % of all | % losses on the.(q

Import Imports |[Bl B2 C | Export Exports (Bl B2 C The: onegy

The compi
crude petroleum 7.1 79 79 79 | wool 18.1 |96 B3 & However;

motor ecars 4.2 97 34 - | beef and veal 10.2 |95 92 2 will be s

partly refined petroleum 3.4 75 61 24 | lamb 9.4 95 92 22 economy

motor spirit 0 | 93 75 22| butter 7.0 (79 79 2 New Zeald
steel plate 3l 98 6 - | milk 4.2 (3% 32 3 blast and

pharmaceuticals 2.2 86 60 = | wood pulp 2.3 90 19 - 1

organic chemicals 242 7% 72 - | caseln 2.2 (92 89 1

dlstillate fuels 2.0 92 61 18 | cheese 2.1 91 56 5 11.4

ships and boats 2.0 81 81 -~ | mutton 1.9 |24 83 2

synthetic fabric 1.8 49 18 - Y

ngz-electric generators 1.8 84 79 - | Recent N

scientific Iinstruments 1.8 79 54 - | These 4

contributi
— : have made
weighted means (loss of lmports) [B4% 58% 229 (loss of exports) B8R 78% T task. A3
A simple
is repr
exports

(448) S.H. Franklin, op cit, p50. Bl,

{449) Manufacturing now generates nearly a guarter of New Zealand's GNP, employs °? totak
a quarter of the labour force, and has averaged 30% per annum growth over listed i
the 1970's ('Growth Opportunities in New Zealand' (Government Printec,

1980) , p39). =

{450) W.8, Sutch, 'Gaps in the New Zealand Economy', (1963).

(451) "The type of model to be used in economic forecasting depends on the type -
of forecasts required ... In practice, at the macro—economic level,
simple-minded naive models ... have performed falrly well, even when Scenario
compared with much more sophisticated models™ (P.A. Samuelson, 'Economic .
Forecasting and Science', Michigan Quart. Rev. Oct., 1965, p274. A major I

{452) A major Taupo eruption, for comparison, would leave Northland, Auckland,

ou

which
Taranaki, Wellington, the East Coast, and the entire South Island intact

(see 'Future Contingencies l: Natural Disaster' (Commission For the
Future, 1981).
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klicmores that, *The farm is central to & sot of Lnter=-industcy calatione
hat link back to the inputs of basic gervices like rrangport and CLinamce o
il commodities like Fertjlizern and which link focwerd Co processing plants,
stored and servicss. 1In sharp contrast ace L% sanufscturlng industriss
ililgh; once the pastoral processing plants and Fertilizee industry are excluded,
without very elabotate inter-industry tslationshipes with the Farming sector
at leadt that was sc in 1960. These manulacturing industries are

whalmingly dependent lor thelr inputs of rew or semi-perocsssed matecials

gon the earnings of the esport-orisnted sector. Thay sell their final products
0 the consuming public of the vural and urban areas, to a public in part

| dent upon these protected industries for its livelihood ant Ltz high

dard af living" (ddd).

only sobstantive change bn the plcture fince the 195060 Lnter—industry
fablee ware published has heen a4 wider array of wmanufacturing, and a marked
crease in spnufactuting 46 & component of exportaid43). Thia has noc,

mever, changed the cverall plcture, which has been summacised by Sotch in the
OWAng WAY:

'1{ an esconomic gerographer joined the economic historian o healp place New

d ip Llks intgznationsl tcading contaxk, he would probably say that the

try had such special colonial economlc characteristics as Lo group it with
£a Leone, Ohana, Malays; Bollvia, Chile, Mondurass, El Salvedor, Verezusla,

d some DLhers. The common chacracterliatic of Ehess countries ia a dependence
the sultivation, saploliestion and sxpart of one or at most teo products® (450) .,
ong product being ceferced o hece ia, for New Zealand, ortass.

complexity of Mew Tealand's dependence hak not bBeen folly demcnstrated.
var, bthe matarial presiented supports the view that the Bev Jealsnd ecomcoy
l be significantly, and seriously. affected by any disturbande in the world
for good or 111, Tha dissuptlons that = nuclear war could bring to the
Zealand sconomy,; even though direct sffects woulé not occur In tha sensa of
£ and fice dsmage.would be comprehanslive.

«d_ Asnessments of Immediakte and Long Run BfEfectm of Wuclear War

pent disturbances In the wvorld soonomy were the 1973 and 1970 cil shocks.
hege have saverely disrupted the wocld and Mew Zealand sconomles, have
fentributed 1o & dépression second only to that of 1931 In this century, and
v made econgmic management during the recovery paciocd & mosSt challemging
« Yot compsred with a major muclear war, thess wers minor events,

glmples analyalzs of the ellects of nuelesr war on New lealand's extsrnal t:ade

represented by Table 11.3. Ik has been ansumed that impocts Erom, and

e ks to, all tacrgeted coumirles Ldenilfled by the thres nuclear war Bceshacios

l; B2, C are abruptly terminated(451). The 11 major commedity imports (14.7%
total mpocts) and @ major commodity exparts (57.40 of total exports) are

isted in the table). To & first appromimation

- 3 nuclear war betweon the superpowers (Socenarios Bl, B2) would oot

four—-flfths of Wew lealand's present trade [(Imports and s=xpogis),
= & Middle Eastern war [(Soenaclo C) would cut one—fifth of isports.
nario & [global Eew land att

msjor nuclsar attack on Mew Zealand would bm, lncomparably. the worst dimaster
ch conild bafall this cowntcy(i57). The oplnions expresned below (relating to
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L]

=hm ghe SEN August 1945 ... the Uniced Stated dropped 4 amill stow bomb on the
Japsnese city of Firpshima. Survivors described the Alinding Flash, the
poncussive bhlase, the caging wirnd and the scating Fire scorms that folloesd.
They spoks of the charred bodies, of the dead pilled high, of the screams of the
dping rtripped of flesh, their ayeballa burned in their sockets. of children
doing in eyong wichsut paeants 0o comfore Ehew®(455).

=sackling infanis c—lisg & chassed wothard; a4 man holdr his sy=ball In his palk

we @ mother drives hadf sed while looking for ber child was calling hig name,
At laget she found him. His késd looksd liks a bollsd setopus ... "Sareivors’
wandersd aboue, thedir skin hanging peeled fros chear hips®™.

Notes by Bicroshima victims! 456}

‘Scenir 1
(4331 Assusptions Some {nd
s 13 = 1 Mt non-MTEVEd airburscs on orben scead (ZS5-8-6) . Bl-type
(1]  50% deaths inaide 7 im radius wiz. 1850 ha exceeding 5 pel 3 a2y wall
ovecpreasure, 250 wn/h wind hlsat (refer OTA RAsport, 'The EfCects ALsrapt
af Hyclear War'; (OTA, 1979} pla). Ellﬂtﬂ-
(Lll) Wew tealand urban populatien denaity af 20/ha. Nnanaive
Calculation [
13 = 8.9 =« 38500 = 10/ma = 500,000 prompt deaths. ; :
(Undarsatimatlon - high denaity sreas in excess of J0/he. Oversstimatlon Thers af
- Leck of contiguous urban areas of J850 ha each.) ‘Ranland
(4541 Committes on Banking, Mousing, and Ueban Affsird, OF Senate, *Economic Fronklin
and: Boclal Conaequonces of Muclear Attacks oo the Dnleted Starea® [UE intee~ .
Government Printing Office, 1679). ‘on the m
[455) ®askie Boanms et al, 'Survival' {Burvival 81, Chrimtchurch, 1981, ‘wpon the
{4561 ‘Onforgettatle Fire' ed. Japan Broadcasting Cocporation (Wildwood Woube, T
19d1) . aNpore/
(45T} Tabley 5.03,; Moathly Absrract of Statistics [(Statistice Deparement, Dok, will ba o

1901} . Thers sre two othet sechesims for working out the sector
dlutribution of the labour fores. B.M. Frankin's fswr-sectns

distclbdtlon figuraas (for 1971) ares EXO (export-of ientad sector) rounded
to L8N, IMD {import-dependent sector) 1IN, UBE (urban-hased sector)

The pr
fagei

L1.1vi &
£1.3%; LRA {local-topource bamed smotor) 5.5%. (esl. S.H. Pranklin, op

epit, p51). Addiulonally, M.P. Conway's four-sector flgures (fcom LO7E tinclisy

eshzus figuresl are agricolture (Including fLorestry, Logaling, Elahing, unenployal
hunting] 10.4%, industry (including mining and construction) 33.1%, integ-indl
services |including stmed services) 10,7%, snd Informaricn ocoupstions repert,
J5:.5%. See '"Iaformation Occupationiy the Wew Dominant In the New Zealand
warkforee'; (Commlasalan For ths Putorse, 1381).
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#ar attack on the United Stated] may be somewhal optimistic in the Hew

pland context. The Now Tealand atate ia tiny by comparison. Por inétance it
ong oll reflnary, ons onshore gas-field, ono satellite ground receiving

fon, snd one seat of sbate governmsent. A single [(obsolescent] Delta-clams

ine could kill kelf & million Wew Zealandacs oubrighb[d%51),; and & slmilar

r by disease and fallout within & month. Whethar the sucviving two million

uld snvy tha dedd Ls & moot pbink,

*The complen, Inteardepondent relatlonships that characterlise modsrn
industrial socicties make them especially vulnarable Eo nuclear attack...
The procass of post abtack acondsic [ECOVELY ... PEquires the productlon
of surpluces ta support expansion beyond the limited, surviving economic
baks ... The (actors that make rapild recovery from & amall-scals disaster
= limited damaqe, modeat cafualtiea; surviving leaderohip and technical
skills, and the availabillty of axternal, easily mobilized human and
mabtat Lal rescurced - will almoat esckalnly be abEsnt...

“The esperlence of nuclesr war (= likely to have devastating
paychologlical effects. The loas of material and institutional resourcas
if WiBar-induakrlal attacks will make survival L Ehne post sttack paricd
diftficult ... compounding the psychological atresses ... Even the
gimpleat requiresants of survival will become major casks ... Families
will be particularly vulnsrable ... Ehey will be broken up by death,
swvite injury of dissass, evacuation, or milltary and labour conscription.
The young, eldscly, and handlcapped will suffer diapropoarelopnately ..,

*Antagonisss will develop B=tveen hosba and svacuses of refugass ...
Hajoer, poaslbly permangnt changes in moclal waluves and instituticns can
be oxpacted as sccisty sesks to adjust to 3 radically sltered environment
«ue EOC® suthoritarian methods of political: social and economic conkrol
are likely cenponses to post-attack conditlons® (454).

pies Bl, B3 {global war, Mew fealand surviven)

indication of the scale of the sconomic diaroprtion which could sprse from a
=g Aucleas war in which Bew lealand sacapes attsck Lo to be Found in Tabls 311.3
a2jwnich gives satimates of agricultural sucplusss which woold arise feom Ehe
ptuption of toade. Aa f[of Table 11.2, It has been asaumed that all trade with

d countries is abruptly terminsted. The resulte are immediate and

gut pluses.

Lya

® are a nuaber of wayi of describing how the working population of Hew
4 could be affected by esternal dizroption caused by nuclear war.

pniclin snd others have descnetrated rhat vickoally all employwent [due to the
=industry Linkages] L2 in soms way depensdent upon bobh export satnings and
0 the continued [low of impocte. The spoct—orlented sector i3 &8 dependent

pe the utban based secetor for sarvices =nd othe: functions a4 the ucbhan based
ptor it dependent upon the export-oriented sector for capital flowing fram the
otk /Simport syvetes of capleal eschange around the world. Thus, all smployment
be aftfscted by & nuclear war of Ehe type described by Soenarics Bl mnd Bi-

present work-force can be divided into ssotors as follows: a primary sector
iculture, hunting and forestry, fishing, mining and guarcying) which employs
I:4%; & secondary of sanulscturling sector wvhich employs 22.% and services
including armed forces) which employ 62.3%. In addition, the registered
ployed make up 1.7% of the work-force(457]1. The cosplexity of the
sbar-industry relationshipe make it impossible, within the scope of this
pott; to give an sccurats ssssmmment of +ffects through the three employment




= L4 -

Eector
and 80N
Emctof
£1,0800

Table 11.3 Agricultursl seeplos after & moclear war (Sgenario ML) could of

e Ll
diractly

Commodi ty % of [ 1 Losa ol A Surplus te certain]

Export Expot ta Exported Lxports (B} local commumptidn cOmpUE

; Eha
woal ia.1 41 13 §7E

chesse 1.1 84 I a0 ?:T

ailk .2 L1 is 40 eha pul

Lamb and mutton 1.3 Al ] 180 1t ia 8

burttsc 1,0 TR % i

besf and veal 10,2 i 9% e

i (82:9) of ail
activitl
for pr
=14
Aecbar,
Two B
Eun ol

Tebhle 11.4 Type-Bl wir modelled by EMILY (d63]

HANUH

ETE B
Model fun C220 C1as Ciid CXat Falps

"AR A

Private Conmnumptlaon $32.4b 516.3b 1.0t £l6.1b 1 imit

fnvestment B,k 1.7h 2.0k .18 -
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(458} J.L. Roblnsen, pu'l:I- com. It was developed a8 & Unived Eingdom The
Depar teent of the Enviroment Systems Analysis Ressarch Unit kodal. (==

(458} J.L. Roblnson, "The BEfect of & Limlted Nuclesr War on the Hew fealand e
Eoanamy - & SARIM Experiment' (June, 1081}, GSee ales 3.L. Robinson, T=N:
‘Trade Pattern Scenarioca Investigation by AARIM', Technical Report #1/2 davels
iDepartment of Information Bclemce, Vickorls University of Welllngton, WAT
158L) .

1460) ‘Comtexts Eor Development: Clarifying Velues' (Commisson Por the Future, ’i’:‘
1981} .

(461 W.P. Phllpott, K. Btroosbetgen, 5. Burnell; 'Economic AEpscts of the T“‘"
Cossjailon PFor the Paoturs's Beenarlod of I0108', Project on Econcmic integy
Flanning: ODccasional Paper Mo 4%, [(Victoris University, Wellimgten,

188l .

|
(463} B.F, Philpott and k. Montrivat: pets. ocom,.. 1981,




gboi R, Howsvar, on the aspunptlon that B0% of peimsry peoducts afe sxportied;
i B0% of these ewports are lost, then &4% of the GOP generated by the peimary
ekor (BON ¥ BON) is lost a8 & result of a Bl-typs sar. This would asount to
1800 million in 1980 dollars, o B.5% of totsl GOP. Another 1% loes in GDP
4 sriginats ln loak sanuEackurlng, aince Few lndusktples are bassd
gclosively on local resources. Thus ot least 10% of GOPF would be loat
gactly, 25 & vedult of & Bl-typs war. Tnternal Linkages would slmosg
gwiainly sultiply this loss zsveral times but are difficulk to guantlfy. (A
peputer modelling of & Bi-type war wmoggests, under favousebls clrcumatances,
hs loss in GDP le more like 508, aa discussed below].
|
lacat averybady \‘-hn':tugh their jobs and theiv Lifsstyles, will fesl soms impact
the cut-off of Imports, and the overwhelming aurplus of goods prodoced by
e primary and secondary sectors which cannct be absorbed by the local sarket.
k Iz difficult to sEsess the (mpact of nuclear war on GNP genecated by the
vices oomponant of the Mew Tsaland sconomy, which makes up about tweethirds
all employment irrespective of tha analyzis adopiad. However; much of tha
ptivity wlthin that ssctor relates = servicese provided for manufacturing and
primary production. It is important, cherefore, to realise that effects on
imary and secondary production will have cemifications throughout the services
tor .

 mljor econcestric aodslling projects have prodiced Infotmatlon on the longer
effects of & major changa in Mew Lealand'e Erade relationships.

M 18 & computer model of the world econowy, baded on nec—clagsical sconomic
paumptions, and free of any pacticular Hew Zesland bias (4381, A New Isaland
Qsuponse ko & Bl-ktype war; simulated by SAROM, was reported as follows:

a responde to 3 massive ghift in trading pattecns, Ln this caae forced by &
ited global conflict, Wew Zsaland moves to lncceased self-sufficiency in
sufactured gooda which results in an overall astrengthening of the economy ...

tealand con cops with and indesd may bernefit from such a pollicy of

relianca™ (455) .

e foour 'contexts for developmant® presented in & previouws TFF punlication (460)
lave been quantified and examined using the EMILY wersiocn of the Victocia
anniing Modsel adspted to projset ahead b oche year IOLO(461). Thin model was
to aaximlse condwmption, glven the conatralnts which are the facts of life
i the New Tmalisnd economy. It offers the following inalghts abouk the
reepectt of 8 dalf-=ufficient Hew Tealand developsd over 4 10 vear tims span
®... it appearm that a relatively self-sufficient New Bealand could have an
gotive growing sconosy without smphaéis on trads if people wanted to {or had to)
ge thair lilemcyle™.

The Victorla Plannling Model EMILY also offers useful lnsight on the
wocioeconomic impackt on Hew ianland of & major nucleasr wap., A "Welfare State
Soenario' (Context © in ref. (440}) was chosen as the ‘symstem' = not a0 much for
dix full-saployment goal, bubt cather for itz emphasls on agricul kural
: lopment and external Trade. The 'stimulus’ chosen was a OI-iype Ruclear
REather omimously, Bl-type nuclear wacs produced conalistently dizastrous
putcomes (L.e, in "Contest C' snalyses Mew Tealsnd's survival in & nuclear war
ilg linked with Australia‘e), Ths ‘response’ for the yesc 2010 is sesmarised In
Table 11.4 (facing page): figures for any other year may bs obtained by simple

Anterpolation:. PFouar Jdifferent prograsms rung wece obtained (481711 wiz
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(463} G.TF. Preddey, 'Fast-Track Self-Sufficiency: an Alternative Enargy Plan', numbar o
iCombisslen Por the Future. 1980%. | mper b

(454} McDermott Asaoclateg, '"The Socisl and Economico Effects of a Disruption ko

Engrygy Supplies'; (Mew Zesland Energy Research and Developmant Commlttes
draft final report:toc conkract 3206, Mov 1981), pph, 55.




f 320 PRase Aun (Contewt C).

§ £125 Bun C230 subject to loas of agricultutal teade cesulting from Bl-type war,
L C226 Auer C22% plus all cuk-off of 758 [corresponding to Bi-type wat).

€227 Run €224 except that sthanol and methanol wubatitute for losa of oil

(BI-type war with enerqy self-sufficisncy).

£277 (RI-type war with aner elf-sufficiency), private comsumption is
julved indicating 8 substantisl decreame in the standard of Living.

loyment incteases among fkilled woerkers, but to manageable proportioms.
| £ C216 (BAd-tvpe war) can oaly be described as a socicoeconomic dimaster,
ith 1.2 million oot of work, This modal pointa to the importasnce of snargy

-gufficlency, Lif an oll cut-off due to noclear war (or any other causs) (2 &

ibllity., The same point has been made in a previous CFF publication(483].

Hew Zealand economy In the future may not emphasize agrioultural development
' the sxtent assused in these model runs. Further sodelling 18 required to

are the senaltivity of other developmsat paths to nuclesr war.

iven the curtallment of traditional exportz, Lt (s diffleult to imaglne Wew
palandecs short of food. The prosent housing stock is of good quallty, and
pould be maintained using locally prodoced materials (wood products, clay tilss,
poreugated iron, glass). Although many synthetic and woven fibres are isported,
he large domestic wool clip has potential (given Iimaginative procassing} co
sovide for &4 much larger peoportion of Wew Tsaland clothing needs. A

setionally Inrge, ssmi-skilled wirkforce awists, and mlrthough pschsps

ted for adaptability has chvious potantlal when 3 response to nuclear wvar
congidaced. Siven the overzli interdependence of the sconosy, 3 realistic

Anessmant I8 that, although tasie needs of food, sheltsr and clothihg can be
¢ almost avervbedy, thiough thalr jobs and their lifesiyles;, will fesl soms
t {rom the cot-off of imports, and che lacge surpluses of goods produced
export by the primary and sscondary sectors which cannot be absorbed by Che
ocal market,

io C (Middle Eastern war — oall sut—off)

ts in the 1970 have ghown the vulnerability of Wedtern economies Lo any
Mlsruption o the flow of oil fcom the Middle Enst.

Tealand's energy system [s proanently very wulnerable to any Intercuption to
14 oil supplizs; petioleum Llmports meet all but a small Eraction of liguid
dengnd snd Just onded half of the total snecgy demanid. "The impocts are
ly in the form of ciude ... dominatad by just ona of two countriea of
igin since the Marsden Polnt oll sefinecy ves commissioned in 1964 ... Future
llupti.:-nn Eo supply acising feom political svents outaide New Zealand age
et [nevitable. Theee Lz the mirong possibilley that oll exports by OPEC
ber s could e sobject T forthér smbargoesd. Fven mare likely fa war or
svolution [n vhe Middle East or Afrlces resulting in & loas of production. Botbh
nta would protably lead to cots 1A Hew Zealand’s level of oll imports. As
wall, any mvent which upset the fraglls balance of wotld politics could r=sult
In panic moves by some coumbries to secure thaeir oil future and so sndanger
orid oil supplies” {464).

clear war also threatens New Tealand's indigencus energy supplies. rThe
ndigenoun energy system that Wew Isaland s developing ls character lsed at a
paf of pointa by an exceptionally high degree of coacentration, and it is
ortant to conaider the potentlal for breakdown withim the system and ths
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*The common perspective Is chat & mafor and prolongsd disgruption Lo energy
supplies will produce severe deprivation and social and economic regrsssiom.
However, while pnergy disruptlons will aleays creats ancertainty and fear of
the unfamiliar, it need not evoke a resistant response. A distupeion could
produce a shift from the present patters of saterial consumption to other, less
energy-intonsive patterns. Admiceadly, New Zealand’'s response to che oil crisis
has been to shore w exlsting encrgy-economy relationships ac aleost AT X PENEE
and chere has been no fundamental whift in stticudes and behaviour*{d4é7].

*Obwiously thers is an urgency for New fealand (o bacoms more self-sufficient in
transpare fuels., Personally I cannot sed our economy baing restored ta robuat
good Bealth until sur imported oll bill is reduced significarely, I doubt that
axport-lad growth alone can correct our sconomic problems; to me thers s @
complamentary requirement to reduce lmports, and substituvtion of imported odl
from [niigencus soutces affers good proxpeccs®( d68)

(465) [Ibid, pls & cabs In poimk is the Haraden Foint ceflnecy snd the Tacanakl
Synthetlc Gascline plant; both Installations will require catalysts for
thalr opecotion, and thess sould becoms unavalilabis in the avent af a
Bl=type nuclear war.

f466) inld., plol.

{46T) Inid, plosé.

{468} ©C.J. Malden,; "Activitles of the Liguid Tosls Trudat Board®, The Enst
Journal, Dec 901, p5.

{4E9) E.H. Djals, "Hés Lealand in the Poture World Pood Economy', [(Hansmy
Univaraity, 1080).

(470}  Peesent ceclplents af Mev Isalend's traditions] Righ-vilus Fxpotis
[meat, dairy producta)l sfe llkely to be hatdest hie iviz. populacions of
Worth America, Burope and perhaps Japsn). Populations most lively to
aurvive relativaly wnacathed (ln South and Central Emerics, Afpics,
India, Bouth Cask Aela) cepresent at present o Sall sarkst fof Wes
fanland's kiadlcional prodocke. A shife from meat, dalry and
harklaultural produdgts towards more cereal prodoction; reflecting ahifbs
in demand, L8 poesible.
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possible consegences. Local disruptions could threaten the country's social and
nomic stability as mech as any further upheavals in the international oil

sarket" (465) .

A further point to be emphagised is that the strategy of replacing imported oil
with indigenous energy sources only reduces vulnerability to the direct impacts
of price or supply disruptions. New Zealand's integration into the world
economy through the trading sector means that irrespective of the degree of
independence from oil imports that is achieved, the country will still be greatly
4influenced by events in the international oil market. Most industrialised
sconomies will remaln heavily dependent on oil for the rest of the century, and
llew Zealand cannot escape their dependence. 1In the extreme event of a major oil
:[gzuption causing the collapse of the international trading order, then the
level of economic activity within New Zealand would be seriously constrained,
aven if complete enerqgy self-sufficiency had been attained" (466).

11.5 Possible External Determinants of New Zealand's Future After a Nuclear War

I
The following scenarios describe how some ewvents, and opportunities, in the
outside world could affect the recovery of New Zealand after a major (B-type)

nuclear war:

iji) 'breadbasket' scenario

few Zealand has an important place in the world food economy, especially in
EXports of high value foodstuffs (meat, dairy products). World market prospects

for meat and milk through the next two decades make it feasible to envisage
further expansion in the paatoral industries, particularly sheep and beef, but
not excluding dairying(469). A major nuclear war will result in large areas of
‘the Northern Hemisphere becoming contaminated by direct fallout. New Zealand's
‘ability to provide uncontaminated foodstuffs for surviving populations ip the
forth offers opportunities for food aid, and in time food trade if the North
recovers sufficiently(but perhaps at a reduced level or in different

-comn odities) f‘i?O) '

B(ii) 'refugee flood' scenario

A large number of refugees from the North is a possibility. These could be Erom
targeted areas of Europe, North America, and perhaps Australia, arriving by an
assortment of aircraft, ships, yachts, and submarineg. Alternatively, or as
well, they could arrive from densely populated developing countries of South
Fast Asia, themselves displaced by refugees from the North, or by the
curtailment of trade or aid from the North. Further consideration of this

possibility is given in section 12 ('Strategic Crisis' p 163).

B(iii) 'invasion' scenario

In the event of a B2-type war, Japan survives but both superpowers do not.

Japan presently meets the needs of its large population through world trade, and
‘this is likely to be disrupted by the loss of trading partners, and by the loss
of oil. It could respond by & military thrust towards Australia and New
Jealand, two countries rich in resources but relatively sparsely populated.
Alternatively, the complementary Japanese and Australasian economies
might be exploited co—operatively by the three countries.
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[471) M.E. Sowmrd, *On Fighting & Muglesr Sar'; Internationsal Securicy wol 5, ahould _,-
Mo.d, 1981, pl.

(473} PFor Eurther dlscussion of thess planming =odes, ses E. Trist, 'Tha
Environment and Systss-responss Copabllity®, Futyres, Aprll 1580, plld.
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"recowery of Che South® Seencrio

pmile recowvecy could accer Tirsr in thz Esuth, since these countriss ave
lely to experiance minimal conseguencs of Blast and fallout. [a tims, trading
i cauld develop betwasn Australasis, Central and South Amecica, the ASEAR
ponte les, Southern Afrieca, and pocksts of survivors in North Amecics and
ope. The sucvival af Jepan (Scenario BY) would assslet this ptocess, as it
a8 tho hesvy industrial base lacking in many of tha othec countries. A shortage of
l.m'l.d hinder, EF nobt prevent, thies kype of Intagrakinn,

osnible fespomae O Tealands to the Threar of Muclear Mar

the putpotes af this discussion, [our planning modes have been Ldentified.
® are linked to how differant peocpls chink about the Future(dT2).

anning Mode 1: Scms people live in the present. They prefer to let the

ord btake care of ltenlf. 1If this ls che predominant responas of Hew

galanders and thelr Government ba the threat of noclear war, then Lt Asewms Llikely
@t institutional parailysls would cecour in the aftermath of & pnuclear war. The
jhlic could lose confidance Ln government and other Institutions, and in monay

an sxchange device. Urban collapse and anarchy could very likely follow at
for a cima.

ing Mode J: fSome people prefer to react to svents as they oocul using
léarnt In ths pait. Thelr repponde Lo the Ehrsat of mucledr var woold be
walt till it happened and then try to cestors the situstion te mormal. They

] be likely to suppoat martisl law to malntaln lew and order snd provide for
essentlial needs nuch as food, shelter, and enecgy which could be at risk

ing Ehe pericd of sconomic disruption [following a3 nuclear war. Foc the

gt Fun, Ehey might support measurTes simllar to those Laken an 1947 during
prld War IT. Esssntlially, govermment took powsrs ba allocate resoutced and

ye the sconony in order t©o ensure & steady sopply of =ssential goods and
iowe ot stable prices o all KEsaw Zsalsndsra.

g Hods 1: Provided they are convinted that nuclear war has & high
pability in the near to sedium term Tubmie, & third grousp of penple will

fer to make contingency pland now, Théss could take many forms, A nimple
mtingency plan would be to stockpils some commodities of strateglc importance
the period following a nuclear war, Esamples of theses are oll, medical
pplies and o good supply end variety of mesds. An example of a moT#
Bi-reaching contingency plan would be to start now to move towacds & two-tiered
Konoy . This has been 3ugoested as & '"fall back' posicion in & deberiocatimg
ternational environment.

ianming Mode 4: & fourth way of dealing with the poszihility of nuclear war is
B decide noW 0o Creste 3 fveors for Maw Isaland which would redoce disrpgprion
a minimmm, People who prefer this approach are prepared to give up some of
oppoctunitlen (or davelopment and gromth Inm overall living standarda which
d come from building & =irong Ecading sconomy. Instead, by opting for
-pufficlency Ehay would have the segurity of kYnowing that Life in Hew

d would be relatively unaffected by a nuclear war slspwharae.

% | Duccosas of Blfferent Planning FModas

ist (ref.472] Introdoces t=chnical terms (o the foar planning modes
acterized shows viz. inactive. resactive. preacrive, and prosctive. I

suld be noted that the modes are not ranked or rated in any way. They are




id £o how diffsrent pesoplé think about the future. MHotwithetending this
Hication, the soclioceconomle impact on Mew %easland of & nuclear war will
d to an ewtent on the planning mode operating in the intérvening period.
. 3 in the ‘real world' (unllke the ‘abhatract world' ol m=odels| will most
toly contain alements of all four moden.

mning Modg L [inactiva)

the inactive responss, tha sffect of a B-type nuclear war on the New Zealand
would be prompt enortages and sucplusen. Paccentage surpluses to local

prion have hoen listed in Table 11.3 tor & numher of commodities. TIn this

¢ NMew Tealand would be largaly paralysed. Government &t all levels would be

Riwholimed by the tasks ahead of it. There would be psychosis and all kinds of
atic behaviour, including mass panle. The (dantlfication Wew Tealanders

1 with che Northnecn Memigphere, which today Ls still eery apparent, would not

changed mofficiently for the altustion to ba controllesd sasily.

ver, the [arming community would, by and large;, be sble to mupport iLtself.

this lnactive moda, it ia likely that those near cities would be ovetrronm by
of ucban refogess, Lacge numbecs of livestock would be slavghtesed in
to satinfy the shore-term needs of food oupply. The more 1solaced farming
would be less affected, particulacly thoss which would he able to

itute pome form of local control. OUndountedly soms remola boroogha and

tles would be able to achievas this by closing the acesss coads Into Chelr

s .

ufacturing, services, and unemployed sectors of the economy (representing
9 of the pressnt <orkforce) may be woras affected by & nucleaat war tham the
cultural sector (which Is leas dspendent on specialised imports). In an
tive planning mode, urban ocollspas sesms inevitable. The first crucial
h or 8o, in which fusl, raw materials, snd dletcibution ayatems are still
milable, is livaly o oe wasmted. A gradual, snd visible, deterioration would
to & loas of confidencs., Dlrsct batter, & blagk nmackat, and systematic
would flourish a3 deaperation met In. In che cities, looting and othar
nlence (aspecially near food ocuktlets) would encourage an exodus. The only
ooms which can be reasonably portrayed is s btotal breakdown of soclety.

fllannlng Made 2i (cesotive)

A this mode, goverrment would respond to coimin of dlsaster a2 they ocourted,
1y in a reoctive situstion, the cesponees would be dirscted at maintaining
lnuity of a soclety. 1t ia unliksly, however, given tha scale of
in dinantar, that continulity could ba malntalned, Unlosd
- mT afsumad greater powecs. Thesa would be required to avold the
come already described for the lnactive mode. A crucial aspect would be the
poognition that the time scals invalved for recovery is mot juat & [(ew montha
paveral years but the foresssshle futurs. To a1l Intents and purposes; the
sctherr Weaizphate would no lomger exist. Government would undoubtedly have to
pture continolty of supply of foodatuffs, partioularly to urban centres. In
fition, sowme forwm of curcency for exchange would have to be maintained, so
hat batter on & direct baals 4id not return. A strong caaction would oeccur
immediataly to control such deviance as rioting, looting, etec.

n appeopriate precedent la the allocation sconomy adopted during the Secand
orld War. In the sense that goals wvere sitahlished and achievad, tThis was
Bsil succesalful perlcd of sconomic managesent the country has ever Been.
e key Coatore of this paricd was the sconomic stabilisation schema introduced
in Decesber 1042, “This sttespt ot detalled stabillsation of the economy was a
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(473) J.P.V. Baker, ‘War Bconomy: Official History of New Zealand in the Second reductis
World war', (Department of Internal Affalrs, 1965), p298.
(474) 1Ibid.




ermidable administrative task, but it was one which offered soma hopa af
eeway Lf tackled with sufficient determinstion. This was more than could ba

i of attempts to stabilise prices alone or ovan to stabilise prices and

£, Such limited attespets were doosed ko fallure From the stact becauns Ehe

pt at stabilisarion was yndermined by the infiltrarion of cosk increansas Lo

3 which escsped the net of price and wage control. Sharply rising costs of
por tad goods for emample, had helped to defest stabillsarion plans In the
Brly war years® (473).

s tha pariod 1940-45, literally all phyelcal goods in Wew Tsaland wece
llocated by central! avthority. The capital-laboor ratios wers detersined, and
e ability of all sectors of the economy to produce were effectively controiled
iy central government, A result was an essentimlly stable vage and price regims
rom 1947 to 1545. The consumar price index was essentizally constant for thiw

rlod. Production was geared to anflurs & mteady supply of selected utllivy
rticles ot stabilised prices(474).

AL 1Y reactive responsa to a Al=Ltype wat might be the sstablishmsnt of a
platey of Supply. It=s Fivsk functiona could be o produce (from sorateh) an
tocy of Hew Zealand®s remaining renources, and zoma focm of allocatlive
ribution system. Public conflidence would be crucial, especially for the
vival of thé services zsctor (1.0 of the wockforce). A collapss of banka,
gurance oompanies, and lending and investment lnstitutions would ba extremaly
laruptive, and undermine confidence in money. Manufacturing for ewport would
vive anly in as much a= a switch to alternative markets or Lo Lapoct

gt L bublon ware possible,

fealand s & major participant in world sgricultural tsade. Mot
rpeleaingly, most local production im deastined for export; wvim. craw woal 916,
¢ 900, dried milk B6%, lamb and sutton B1%, botter 78%, and vesl and beef
%M. The loss of export markets according to the three war scenarlos has besn
stimated already in Table 11.2. A uveeful fsctor would be the large surpluses
Tahle 11.3). There neaed be no problem in providing lew-post food For all
fow Icalanders for 2 very long perlod. The avallability of food would depend on
oduction md distribution; both would be weakened In the post-disanter period;
fiatr ibution pechaps moTe a0, The production of crops and Liveatook depands on
npowsr, fertiliger, pesticides, lrrigacion, fuel, fars machinacy, and electric
fy Mgricolioral msnpower I8 llkely to be more then sufficient. sspeclally
utban depopulation occurs. Fertiliser loee, however, will have & subatantis)
pact on crop and livestock production. WNitrogen fixing is presently achisved
j the application of supetphosphate to encouraas clover. In & reactive mods,
sitar efforts would be mads to sndurs that supplies of superphosphate L¢om
ury and Christmas Islands wers maintained. The cutpot from the sseondg-area
plant, presently destined for export, would be diverted to local use, The
thatham Rise phosphate deposit, presently under considsratlon ss & =ubStitute
impor ted phosphats, (8 likely to cemain untapped, becsuns of the loss of
prehecn llemidphere technology required for its extreaction. Obvicusly, withoot
prtilizer, crops and grass could be grown for saveral Years, but soil depletion
uld occur afrer 3 btime. It would be particularly impoctant that fertilizer Is
ilsble for Pocticultural production; bhecause crops such as potatoss, fruit
d vegatables would tend to reduce soll productivity wvery quickly without nitrogen.

nalve pastoralism is least llkely to be affectsd. WNowever, daclelons ln the
tiod following the nuclear dimaster would undoubtedly celates to the cotal
careying capacity of Hew Isalind. Given the changed clzcomptancas, A

tion in the mmber of livestock coesa lLikely. Neverthelessz, even Laking &




(475)

[478)
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Becent research on ths productlon of sthanol foom milk by-producta by tha
Foifsst BEessarch Inatituts [(Botorua) ls an exosllent sxampls.

Dalry farms ron by ths Amish sect Ln Pennsylvanis produce sore milk per
hectac#® than Tarme run &n conventlonal methods; snd ume S0W Leas snscgy.
Amiah €arms are Sroadly diveralfied, and are lesa vulnecable to Desta of
glimats than orthodosx farmes. Ses The Poturise, Osc L1901, p3E.

pessin
Tt o
in Bes B
likely

in=affis
in fond
hDIE"-t

A gres
becane §
cLruc
agrl

Plann

In tks
Ceqquism

shoild
will
Tt mays
goods;
fdigtr

A =ty

T O
This =
&g ice
How it
polnk

The agl
prohi
ins
pines,

Entes
could

crops §
whaak,

Envito
ultravi
aionifl
Fragot
pestizy
nucles
cont-#
Cer

Ehan: '#
The £

Tha
L TbaT .




g imiacic view of the decline of production, it ia atill Llkaly that at least
v of thres times the total smount of calories required for adequate nutrition
A Wew Tealand would scill be produced. A fucther margin la provided by a
lkely Lnoraass in husan conzumptlon of cereals, which previously had bean used
_ fciantly am animal fead. Food wvastage would also b decreassd by a declinae
food processing, much of whiszh (9 done for awpost markets, The production of
grown Cood is aleo likely to increass.

graat deal would depend on pow seli-tufficient in liguid Euels New Tsaland had
= at Ehe outbreak of ostilitlss. Diesel foml, In particulsr, would b

peial, LF it retalned 1t wmpoctance for All foorma of bulk transpoct and
g loul tural machinery.

Blanning Mode 31 (preackive)

in the pceactive mode, smphasis is placed on oontingsncy planning. Thaa

gequires 8 preparadness ro Llnitiste change, now and in the future, to avold the
radann conisgquences of nuclear war. Tt I8 not puggested bhat Wew Tsaland

! d undertake large programmes of shelter constructlon, because New Tgaland
ill not ewperisnce dangecoos levels of fallout unlass it 15 directly attacked.

it may, however, bé prodent to set up soma form of Stockpiling of procesasd

papda, and contingsncy seafures by which freah agrilcultural produce could ba
flstributed in & crisis.

BOCE SeTio0s problem apises owver the predminance of agriculturs in the Naw
' and sconoey. Preactive planning would note the [ikrelihood of a shift of
puroed out of the sgricultural sector into other sectocs of the sconomy.
Slm whifte cowld be pecsssitnted by the Lnitisl loss of exphit marksts far
loultural products, and 2 need to manulacture goods with Iocal resources.
Lt might be achieved preactively L& & perplewing pronles. A useful atarting
sint might be increased research and development on ways primary exports could
teallocated a5 lnputs to domentic conaumption(475).

pgricultural sector 1= likely to axperience & multitode of more epecific
proulems which contingency planning ecould sitigate. The loss of pesticides, [or
netance, could resulr In algnilicant losses of pinvs-radiata to dothistzoma
finda, and the loss of potatoes to bllght. Shortages of impocted vetacinary
upplias could cause poorer health ol livestock, perhaps manifest az more
intefnal parasites, brucellosis, and tuberculosis. Noxious weeda and animale

d beoome an wncresaing probiem. Many Wew Iealand crope are potancially

efable hecituss of their lam of genslic diversity: for sxample, leportant
grops include pinus-radiata; one type of hybrid mare, and ons type of hyhrld
Saal.

ironmental modificationa may alse impesct on production. Increased levels of
Ultraviolet radiation may cause dsmsge, especially to sensitive crops, and 2
fignificant phort-tarm dacceass In average temparature iz also & posaibilivy.

active planners would move towsrds pelf-sufficliency in essential wvaccinas and
segcioides to maintain production and snimal health in the aftermath of a

laat war. Hiologlcal pest control measures may becoms Incresmingly
sgt-affective. Theough the greater use of bhuman labour, horses, and organic

Eiligers, some farms In the Unlved States are producing moce at less Expense
il surrounding farme which use paskticides and diesel-driven implements(476).
e problem of plant pathogena could be reduced by a shift away from
monoculroral practicea. The satablishment of & zesdbank would ensute tha
mintenance of genstic dlversity in the svent of a Nocthern Hemisphere nuclear war.

develogment of species remistant to the enviroamental mediflcationa

tioned earlier would bhe a preactive ceaponss.
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[RI8)

I1.M. Bunn, "Develogment Prospects for New Zealand Industry', Declaion
pmalywis Group paper B4, (Commissicon For the Puturs, 1301).

tnid, pS. This line of ressoning requires that Australis snd How ZTealad
continos to trade (viz. Uf noclear war ocours, Lt Le not A= ar Bl-type).
4, Boadley, "Swedea’s defence policy: 5iw dilessag®, M3 Ink, Rev.
Jan/Peb. 1981, pll.
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gxampie of & moce faf-febching contimgency plam would B b0 STart oW B0 BOVe
ds a two-tier econdmy. This has been zugousted elsevhere{477) as a4 "fall
ok' position In a detetiorating Lntsrmational situation, and wsa oolginally

Seaigned to cope with adverse cerms of teade. but it sppears siso applicable to
he conkext of a nuclear wirs

®..s the epprosch ahould be almed at ‘getting the logiec right'. The
world has entered a peciod of coneiderabls uncertainty, so a mixed
approsch allowing Eor a diversity of developmant and the ahility to change
directioh ghould be prepared for. A two-tlerw! approach coold bs the momt
spproprists: sdtabliah s sodest suhalstence level economy, topped up by a
Panglossisn *bect of a1l possible worlds® sconomy which (n times of war
or cecesaion could e scaled back celatively painlensly and guickly.

The modest economy would aim for » level of self-sufficiemcy which coold
be sustained in difficele internaticnal periods,. New Isaland Induacry
should be capable of producing all products reguired for & ‘wubaistence’
leval: food, shelber, ¢lothing, fuel sand mairtenance of esseatial
sapital sosetn. AspeckR of the modest esconony would be:

- engrgy Independance;

— fommdcy and machining capabdlity to provide spare parts for maintenance
of all essentinl capital assets;
expaniion of Ftesl making facilities,
ptnpped up axploraticn fox exsential raw saterials and stockplling of
quantitied of Impocted sabterials.

A zecond phaas of development eoculd pe o utilise production cepacity
ingtalled for this purposse to move thess lndustries inte sEporting.
Importa in thete prodoct areas shoold be allowed subject to normal tariff
protection, In order to stisulate @iversity, choloe and gualibty, but
mainly at the Luxury end so that they can be curtailed sasily, Lf
necessary. The Higher, but terminable, atandard of liwving would be
developed on a philoaphy of imcteanwd world trade and intacdaspendencs of
nationd. This wvould involve the dovelopment of trade In products darived
from our natucal advantages. but cecognising the volatlllity of trada
barviecs, comsodity wariations, tranapockt codtE and the disadvantages ol
distant markets. The principal thrust would be the processing. Lo
varioys stages, of indigemnous prodocts utilising sediom lavals of
technology, and in manufacturliog, & concentration on small run/hign wvalue
products., Tourism snd export of ssrvicas would also form pact of this
leval of sctivicy.

Mew Tealand'n tecant trédlng sxpetlenpes Lndicate that in & doterlorating
intarnational snvironment it fe likely from Eime =0 time that we will
bave grast Alfficulty in maintaining & viable sconomy which Le Lotslly
committad EA ewport sarnings. Tt {8 cerainly in our intereats te
establish malntainable Fall back poritlona. In this contaxt Hew
Tealand/Australian Llinks should be atrengthensd and both economios
devaloped Lo mippott sach Othes™ (478} .

pre Brée twe working examples which spprosch preactive planning for nuclear
ary hoth are found in Europe, an ares In which the population has s high
pxpectation of one being fought locally. Guweden offers 3 good example of tha
ogic underlying & preactive mode. "Ome of the mijor tenets of Swedish defence
is economic nalf-suffliciency, 2o Sweden can withstand economic preswure In
wlockade” (479), Slmllarly, the Swiss have chosen to aseume that noclear war Ls
s likely as any othar foresesesble Futucs evant, &nd have adapted thai: sconomy




"1 SSuntry s=njoging comfostabls diztances frow bthe world's tzoubles, amples Food,
enviabhle social walfare, energy abundance, participatory civil traditions, and 8
highly akilled and homogapecss populasticon has advantages other rightly snvy.
curisusly New Zealand does not readily discern many of the apportunitles thess
benefisis] *raits confer. Distarce, in particolar, permits a varisty of
policies in interpaticmal affairs. Tt alszo gives soall statss many purely
diplomstic oppartunlitiss; they may offer brokerage services, undertake tasks in
gensicive regions or simply stay out of octher peoples' trouble ... Discance
allowg regilisnce, flexibility, more rational chalee of poliey and even
zplf=sutticiamsy in svent of frade disruption®{d&d4).

[480) 'Contexts for Development: Clarifving Values®, (Commigsicon Foc tha
fukute, 19811.

(42ly Ibid, ppdl-4%,

(dB2} B, Philpote, A. Stroombergsn, 5. Burmell, 'Economie Aspect of tha
Coanisaion For the Futurs's Bcenacios of 2010° Peoject on Boonamic
Planning, Occasisnal papst 45, (Vietorla Unlveraley of Wellington, 19811,

(483) J.M. Eeynes; 'Hational Self-sufficiency', (1333},

{484 See for éxpmpls, E.L. Wheelwright, "Capltallesm, Socialishn or Barbaciamy
The hustralisn Predicamsnic', [Australia and Wew Zealand Book Company,
18781« The guots above is from J.8. Clad, ap clE.
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6 inclods ths conEtroction and furhishing of Eallouc aheliars sufficlent for
éntire population.

Plarning Mode 41 |proactive}

[ New Zealand were telf-sufficient, it could avoid [except for the psychologieal
impactal the sonssguencos of Hl-, BE- and C-type nucleat wara. Peopls who
prefar thim approach would have to give up some Of the opportunities for
development and growth in overall living standards whioh woold come from

pul lding m akrong teading econamy.

a firmr atép towards proactive planning for nuclear war, Wew Tealand might
sdopt 'megative deslgm critecla'. This, simply, would involve doilng nothing
furkher which would Increase Wew Iealand's dependence on external trade. & key
focud wohuld be on ways of reducing imporks wihout adversaly affecting exports.
Boms bBilateral trading agreement would need to be smacclficed Fo reduce import
fepenidence. Trade barriers would be required to procect local industry agalnst
foteign conpatitors.

podgiole Aovelopments in Mew Zealand, Lf this msode af planning for nuclear wat
wera to be adopted, oould lead to & "Context D' futurs, described in 8 previoos
OFF publication{dBlj. In a4 "Contesxt D' RoCiety ..." basic ceguiremsents Ffor all
are satiofied at the community level ... Exports snd trade are no longer the
dciving furce of the sconomy® {481).

The Victoris Plamming Model EMILY has shown that & reasonsbhly seif-sufficisnt
Hegw ¥ealand coold heve an active growing poOonoEy Without esphasis oh trade if
people wanted Lo [or had to] change their lifestyle. Wevertheless, Gross
homestlc Produot (for the year 2010) would be $26 pillion, which can be
compar#d with $37 billion Eor "Context A' [(high grosth - large-scale industrinl
soonamy) b 811 bllllon For ‘Context A' (sustalnable - mizxed-scals scomomy))

$31 pillion for 'Context C' (mgricultural growth = wollare soonowy) (4820, The
compat ison dce3 not take into account a large 'informal' sconomy which 18 &
feature of ‘Context D'.

The reduced consumption reflects the trade-off hetween self-sufficlency (which
provides security =sgainst the impacts of & nuclear war or other global
calamity,k at the cost of reduced consumption) and efficisncy (which provides
the benefits of an Interpstionally=linked teading economy and maximum  ovecall
Qrowth] .

fiome sconomists have suggestsd that the tcade—off may not be clear ouot.

Eaynes {48]) haz arqued that world peace, propeclcy and fresdom could best ba
aghiaved by emphasising national self-sufficiency rather than international
market cepitalism: "1 sympathise, therefore, with thoss who would minimlise,
sconomic entanglement among nationa, Ideas, knowledse, science, hospitalicy,;
traval - these are the things wnich should of their nature be International.
Bt let goods be homespun whenever It I8 reasonsbly and convenisntly possaible,
and above all, let finance be primarily natlonal®™. Eeynes, in pact; based Hia
arqument on economlic efficlency. ®Bs argued that the spread of sodern Lachnology
makea it increasingly easier to produce locally the basic woeds of a community,
and makee the argument for international specialisation and sxport-oriented
growth less compelling(d8d). Toffler, in "The Third Wava®, makes the ssms

paine.

e OpLions raised in the above Aiscussion ars summarised in sectien 13 (p. LA%) -
‘Rirecticons’.




- 18l =

dopendix 11.1: Methodology Used for Deriving Table 11.1 (plle)

0 values indicating import dependence have been calculated for 14 selected
ndustries. 'Simple Dependence’ is the percentage value of total transactions
#ithin each industry that imports represent. Some transactions of a purely
financial nature (viz. categories 104 to 138, 140 In ref (447)) add value rather
than augment content. These have been subtracted from total transactions within
sach industry in the calculation of 'Linked Dependence', so giving a more
realistic dependence of each industry on imports. Categories 1 (agriculture and
livestock production), 3 (other farming), 10 (meat freezing and preserving), 57
{chemical products), 63 (petroleum and cocal products), 68 (plastics), and B2
{agricultural and pastoral machinery) have been selected as key factors
influencing agricultural production. Categories 38 (wearing apparel) and 50
(pulp, paper and paperboard) are examples of manufacturing industries, the first
epresenting a highly-protected industry and the second an industry based on New
lealand resources. Categories 109 (road frieght) and 112 (air transfport)
epresent kransport networks.

) disruption to imports will have a direct impact on activity throughout the
economy, For example, within industry 1 (agriculture and livestock production)
the following transactions take place with other industries:

1.0%8 with Category 57 (chemical products, 'Linked Dependence' = 49.4%)

.3% with Category 58 (chemical fertilizers, 'Linked Dependence' = 85.1%)

0.5% with Category 63 (petroleum and coal, 'Linked Dependence' = 71.6%)

0.2% with Category 68 (plastics, 'Linked Dependence' = 49.0%)

1.4% with Category 77 (base metal industries, 'Linked Dependence' = 45.8%)

[.5% with Category 82 (agricultural and pastoral machinery, 'Linked Dependence’
= 47.0%) '

Por these six industries, the cumulative total of transactions within Category 1
is only 6.9%, yet they are all crucial in strategic terms. Since the average
'Linked Dependence' is 58.0%, the continvation of inputs to agriculture and
livestock production from these six critical industries is largely dependent
upon the maintenance of imports. With these cut off by a nuclear war, New
tealand may experience difficulty in maintaining agriculture and livestock
production at present levels.
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thie Philipplnes and Vielnas hartoae Unlted Statss and Sowiet sucleaar
wehpons (eee Defence Monitor Yol 4, Ho.2, 1975, p%). Controverdy sxlsta
yopl LN prosonoe of nocledr dsaptma IR Japan. HWosever, LA & WAL
sitoation, Dnited Statez weagpons (F.q. in B=%3 bombers)l could wall ba
mewed Ehefe.
N Pew Explosion=z Will be Necessary”, The Bulletin of the Atoaig
Sclentiate, Oot 1377, pil.
“hmd If [nuclesr warj should comne bo pass - What then? o more ean T
That would seam possible only with & fundamental change in lumanity and
that moat would agoee. sesms sdtrsmely unlilaly. 12 then wéc ls part of
the human conditlan, so now &8 the suocleas seapon. A Hoestler
aomcludes:
«as BN bAventlon onced mede. CEANOC Be disisvented: The nocleat
wpapeil has coms to stay .. Men @il]l hpwe 5 live with oe
permanantly! ROt only Chedsgn the RaNt conicromtabtion-cwialn and che
ane after Lhat; mat oaly throwgh the pext decade or canbuey, bor
focever ~ that is, a= long as mankind survives®™ (Arthur Mosetlar.
'Jenuny A Summing Op" [Pan, 1379). pdb.
It ie of mote that the only soccesafipl aes lAvasions Ehis century weim
from closs land bagern 2.9 China and Indonesis by Japan (1939-401, France
by the Alllea (1845 and Japan by the Unlted States (1945). All theds
rglisd hgavily on huge navies (with alcccalt carriers), strong &iE
suppart and Large sfmles.
The rapid Astacrioration of aAophigbicated wilitary equipsent if Aot
gegulatly tenuppllied has seversly restiicted the capecity of the Irenias
militacy within o matter of pnly 1 years,
1178 Defance Reviaw® , Hew Lpaland Depactmsnt of Defence,
Frimeed . LOTHE] .
Present day regulations on ismigration ate alfesdy restrictive. Ales,
Mortheapn NeslEphers residsmis did ok Llock Ecutheards doting the Luban
eliznile crinin nor when Afaobanizcsn wam Imeaded.
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. STRATEGIC CH1SIS

E.1 Mew Horld

guming that the events outlined In sScenario Bl ococur in 1990, and that the
tionn not devastated =lowly recover their economic and military power, the
ta of the world in Ehs year 2000 might be:

llable sconomic powers: India. Bramil, South Africa, Argentina, New lealand,
donsila; Mexloo,; Paliatan. Venerpela. [Raostralia,; Japan and China may be Ehe
irst attacksd nationd Eo recovel, If any do s5. The poorer coumtrlen of Afclca
d Bouth Amepics may muffer greatly from the abrupt terminaton of developmsnt

d investhant aid.)

lgar weapon capsbility: India, Brazil, South Africa, Argentina, and Pakistan

Il have at lsazt the weapmmas they produced by 1990. Other nations such as Mew
nland, Australis and Japan might well acguire onussd weapons from 'refugee” United
tatad o7 Husaisn shipa and alccraft aftar the war. Devaatated arsas of the

or ld that may still contaln muclear weaponm, but lack the military organization
equited Eo retarget and deploy them ilanclude predant—day HATD and Warssw Pact

trige and China, Vistnam, the Philippines and Japan (485). From these Areas,
uolear weapons or weapons-grade plutonium (from reactor or reproceasing

acllitina) zould be scavenged by neighbouring ooemiriss e.g. Bexico, Iren,

plgoria. Wespons are also likely to sgrvive on ondetected submarines.

pading econdmic powers would oontinue to have the grestest capacity to deploy
: clear weapons, and to manufacture conventional and chemical weapomg. How
pEE poEt-war weapons might be ueed Ras sn historical precedent wiz.
jotarcance, aggresilon, terroriem. Some commentators believe the desonstrated
joreoe of nuelsar war woold provids the hecessary Impstus for nations to
pollectively destroy all nuclear weapons(d86). Others dissgree, and believe
ear wWar would occur again Ln the fotuce (467) .

There would be little chance of any natlon invading Mew Zealand for at leaszi a
jwcade after the war. The present navies of potentisl invadears such as
ndonesla, Vietnam, Japan or Ching are dependent on diesal foel, are unsuited
for lLanding trocps or armoour, and could not provide air support from
rlere{dff). Even if they wishad to invade Mew Bealand (whooa only stratagic
pterial is grass), the tarmination of the present arms trade would cause them
jor difficulties in maintaining their remaining military egquipment (4831 .
ationa which survive the nuclear war may also have ta uss thelr military foroes
gainnt msparatise movementa. It is likely, therefore, that Hew Tealand's
osent defence posture would contlnue viz., “Por the time telng thece Lt mo
sbwigus threak ko Mew Zealand's segurity. The problems this countcy (faces)
o economic rather than military". Remotenessd in tha fdature, ad now, confars
&0 insulition against lntecnational tension (490). A possible guallElcatlon
s reprasented by ths °lnvasion' scenario (see Qpla7).

11 I.Ef JEEE

11 ia probahle that peopls will want to emigrate from the Hocthern Hemisphare to
Bealand ln greater mumbers femedistely prior to a nuolear war., BSuch &
3 =t could, howeaver; be managed by New Zealand's present lmmlgration
sontrols, and if thesa continue ik 15 unlikely that lacge numbsrs would be let
n(d%1l). After = war, migration may be restricted by damage to fuel
infrastrocturs, alccraft and ships, port Facllities, alrports, and from
ragual itien and shoentesism among transport crews. For Ehe countries not
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(492) ‘'Vietnamese Refugees' Natlonal Geographic, Nov. 1979.

(493} This action is historically a common way in which human society deals
with the problem. Most recently, this was how the Malaysian navy dealt
with some Vietnamese refugees.

{494) Australian refugees would be the most likely ones to provide skills
useful for New Zealand society. Others, such as Indonesians, could
provide useful skills in low technology agriculture, craftsmanship,
entertainment and the arts. Language and cultural differences could,
however, raise problems.

(495) At present, New Zealand defence policy emphasises the importance of
nuclear weapons control and New Zealand has ratified the
Non-Proliferation Treaty (see 1978 Defence Review, op cit).

(496) Examples of such military action abound in history. Winston Churchill
suggested that nuclear weapons belonging to the Allies should be used to
destroy the Soviet Union before it too had poasession of them.
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irectly attacked, the problems of continuing military and civil conflicts, and

tartagee of suppliss, would aske long distsnce tcavel very difficult.
mmgnt® could wel®! prevent thalr slite from leaving, (and thereby taking

ay expertise, wealth and transport facilitiss), 1t iy difficultr 1o predict
ther peoples would slect to leave thair homes for # long and periloul voyage
16 an allen country which may show hoseility to srriving refugees.

fuges chips are llkely to be sttacked by pirates and forsign militaty vessels
peaxing fuel, food, sew or gold. Grossly overcrowded and poorly equlpped ships
auld havs High ssctall?y ratse [from dlesass, salnutrition and Jehydrablon.

hout half of the recent Vietnamess refugees ars thought to have pérished durlng
their 2000 = Joutney (4921. Although Morthern Hemlaphare refogees may tend to
3o to Bouthern Amarlica, Southecn Africa, Soscth East Asis, the Pacific Ielands
nd Australia, cathar than remote Now Zmaland; many thoussnde say atill arrive

hara, ospecially If Australla was attasked.

feaman [rom remnants of the sgrchant marlnga snd navies of targeted countples

ay elect ©o return to thelr hose ports to seek surviving relatives. Many
psels may simply be unable to reach Mew fTealand, unless additional fusl was
pmahow obtained. 1f, however, one-tenth of the Uniced States submarine Cleet
earmd to come bto Wew Zsaland, 1] submsrines sould sccive; cacrying abog: |, 300

sraw. They could alsg Bring several hundred snuclsar weapons.

3.1  Wew Psalomd's Strategic Reoponss to a Poat-War Wocld

he lnactive pods, Hew JTesaland sould mike no atienpk to re-sstablish links
ilth the rest of the wvorld., Refigeas vould ba ables to land unchecksd, possibly
attacking clvilians or spreading comwmmicable disssses throughout the country.
nod reactive responsa, fadt pateol boats would sink refogee vessels or restrice
landinga to makeshlft guarentine aress(43)). Rafugess escaping from insecurs

quarantine areas may condlly spread epldemices.

i1 » preactive mods, guarsntine arean woold alrsady exlst to cope with the refuges

floe., Offshois islands [sich a8 Stewart, Malheks, and Grest Barrler) would
provide adequate sscurity. After individual refugees hid been Immunisad, and
vortified free of diseans, thelr sssimilstrion into society, and the sconomy,
could procesd (494), Timited intarnstional trade could be re-establliahed,
slehoggh ssrohant ships travelling in escorted convoys might be ceqguired.
fongws! trade links could compleament efforts by Mew Zealand to achiave
innamntling of remalining nuclesr weapons, and initiatives towards & lasting

or 10 pesce (d05).

B an Inteilm measucs, Nev Tsaland miy slect B Incorporate nuclear weapons
l@.9. frem surviving United Stater tactical of stratsglc sutmarines) into its
efence forcel; and becows a nuclasr power! It could even use these weapons
pre—e=ptively agalnst any natlon it percelived aa s threat (496). Altarnatively,
the hazards of belnz & nuclead target (through the possession of nuclesar

apons) may spur the dlemantling of such weapomas.

lief ewxpeditions to North America and, 1f necessary, Australia could he
asunted by HSew Jeslssd, b5 gupply Bemss tariar sld t5 purvisora. Espeditions
peking esseniial remourcsss in shart pupply fe.g- catalysts, silicom chips,
sharmacencicala) might also be regulced.

Faaland’t current defence forced would be of limited effectivengss In

ting such new challenges. Oelence spending, am a peccentage of GNP, amounta
a 2.1k (on T114 per cepital, compared with J.08 ($2721) for Australia and &.0%
(F644) for the United ftates. "Countries llike Switzerland, Swedan. Yugoslavia
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*The most persistent sound which reverberates through man's history is the
beating of war drums. Tribal wars, religious wars, civil wars, dynastic wars,
national wars, revelutionary wars, colonial wars, wars of conquest and of
likeration, wars to prevent and end all wars, follow each other in a chain of
compulsive repetitiveness as far as man can remember his past, and there is
every reasocn to believe that the chain will extend into the Future"({498),

‘Yuugums' (Japan) and 'Ivan Rogov' (Soviet Unign) = foreground

t487) 3. Turner, ‘What Price New Zealand's Security?', N2 Int. Rev. Vol 6,
No.6, 1981, pld.

(498) Arthur Koestler, op cit.
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84 France are convinced bhat ssaningful national sscurlty can only be bought sk
the astional level, and at conmildecable ooet ... Theas countiias ridicule any
belisf in the fidelity of an alllsnce now that the suclear age Le wikh us ...
Phould Ehe Onited Staten of AuvakEralia deem it necesaary to dery thia part of the
wotld to a would-be agygressor, than (Mew Zealand's) military mite will not count
for much. Should they not dewm Lt necessary, then not only doea (Hew Eaaland)
have an fneffective defence foroe, bot (it has) one that s geared to the wrong

type of conflict® (437). Tha problem, then, may not he the sige of the Z=fence
vote,; bub how it Lm apent.

‘e Leander~ and Whitby- classE Crigates may usefully complement the
anti=submaring defences of & carcler task foroes, but coculd prove overly-complex
far the interception of refugee—laden fishing boat=z. Faaty, ocean-going patcol
eraft codld prove egually adegusts, snd more cost-effective. The PIB Ovioms
sonld continue to provide useful waritime reconnaiasances. but lacger numbsrs of
isis sophisticecsd aircraft almilarly may prove eoce cost-sffactlive. The A

| Skyhswhs may prove ldeal in dealing vith unoooperative intruders. M4l battle

ks, aimoured fire soppoct wehiclas, and 105 mm howitzecn are unllikely to
pive vy Function at all.

Far snough South to esceps the worst of global falloue, Eac snough Bask to
picape dirsct Eallout, far enough to the South-Eask of densely populated
puntriss not to be overrun by refiugees, New Zepland has ths option of
planning to survive a worat-cass nuclear war {scenariofl). By doing so, Hew

Igaland would be in a poaltlion ba offer at l=ast =ome Rumanlear lan asslstence o
‘tha Burviversz in the North.
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wo We ars the local embodiment of 2 Cosmom grown to sgelf-awaron=ssz. e
have bepgun o confeglate owr origins: starstwfT pondering the stars;
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Gar sbligation o surviee s owed not Just to ourselves byt also to chat

Cosmos,; ancienc and vast, from which w apring. W apeak for Earth"™ =8
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13,  DIRECTIONS

In the past New Zealanders have preferred to cope with disaster either by
dszling with it on the basis of past experience, or by predicting its outcome
and implementing contingency measures in advance. These two responses (reactivae
and preactive) reflect how most people think about the future, and imply nomajor

thange of direction in the country's development,

The preferced response to the threat of nuclear war will depend on how people
agess its probability and its likely impact on New Zealand society. This
‘Beport attempts to provide an objective basis for such an assessment.

'We, the contributing avthors, have analysed the implications of nuclear war for
New Zealand. In researching, and living with, the subject for some time we have
reached our own consensus on some of the issucs.

- We belisve New Zealand's position in the world gives it the opportunity to
avoid the worst conseguences of a Northern Hemisphere nuclear war.

- We believe, by proactively planning to survive a Northern Hemisphere
nuclear war, New Zealand would be making a statement of greater impact
than the past forty years of debate on nuclear disarwament
conducted in the international forums of planet Earth.

- We believe such planning, while being the most effective contribution New
Zealand could make to world peace, would regquire a new direction in this
country's affairs, both internally and internationally.

What is your answer to the questions raised by this Report:

= Should New Zealand continue to lgnore the possibility of nuclear war?
- I1f not, what measures should New Zealand take now to reduce its effect?
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Hiroshima 1945
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14, Apocalypes L9848
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No Ordinary Sun

(502)

Tree let your naked arms fall

nor extend vain entreaties to the radiant ball.
This is no gallant monsoon's flash,

no dashing trade wind’s blast.

The fading green of your magic

emanations shall not make pure again

these polluted skies ... for this

is no ordipary sun®"(500).

Carl Sagan, 'Cosmos', (McDonald, 1980), pl45.

Hone Tuwhare, 'No Ordinary Sun' (Longman), p23 {excerpt).

This account, written by P.C. Wilkins, was first published in the
collection 'Pictures of the Future' (Mallinson Rendell, 1980), and is
reproduced here in abridged form with the kind permission of the
publicshers.

Nostradamus was a sixteenth century astrologer and prophet (see 'The
Pcophesies of Nostradamus, ed. Erika Cheetham, Corgi 1875); Aldridge is
best known for 'The Counterforce Syndrome' (Transnational Institute,
1978); R.F. Ryan is & former director of the Commisglon For the Future who
has written widely on the subject of nuclear war; General Sir John Hackett
is author of 'The Third world War; August 1985' (McMillan, 1978).

14.




Hl' APOCALYPSE 1989 (501})

thirty years sg9o, in 19821, Sew lealand was bucking along in the midst of another
pooponic and social coiais, one of many expecrienced slooe soclal and sconomic
iheoriea were first applied to the tusiness of managing a trade-dependent
egonomys Few psople in the bolaterous esacly e=ighties, sscicusly connidearsad that
the world as they knew it was going o end ... within thelr Lifetineal Pow
seciodsaly Imagined that a new society with a guite diffecent bass wvas a ceal
posaibility within & generation.

‘eminating dehate and political dissension in the carly sighties wms the
qutltlm'l of growth — how waa economic growkh bo b achisved? This guoaktlion was
puraund with vigour by succesalve governments through the Geventies and into the
plghtlas without any one answer being found. There were concentrations on

pxternal diplomacy, lnEernal EEcuctural changes and population support at
Uarious times and ln wvacylng combinatblion. At every stage, new {actocs
intorvened ko Crustrate the orderly pursult of one economic echama after
Snakther. JIn Ehe seventies the escalation in the prics of oll and subssguant
world currency [loctuations pooved to be the bogies. As the sightles mowed on
istarnal conflict cofea to new heighbtes afound the quesklons of wage celatlvitlas,
inflacion, Ehe intcodoction of new technologlea, the degres to which Pacliamenk
md the right to ditect the inhabitants of the countiy, and whather or not
sinariry groupe =hould function only At the behset of ths majority.

I!hl:—nat in Mew Zealand producers’ minds was Lhe realisatlon that competition,
(Bariff barriesrs and spiralling cranspoctation ooste were rendaring Mew Zealand

’ Lsyporta both unattractive and unsellable to traditional markets particularly in

| ‘Barope. The cpportunities baing cremted by Improved marketling techniguens did
it prove sdfficient for an economy still geacsd to the Buropean palats and

II| inoapahle of the necessary rapid chsnge. This lack of adaptablility proved to be

an ifdeological Barclec that was gquickly broxen down during ths reconatruoction
p=ribd oot of sheer necessity.

Inksrnal conflict war £0 4 large ewtent fegarded am Lnsignificant when rangsd
againet intermationsl problems, Chief amsomgest theas wan Lhe growing antagonlam
1 imtisan the sajor military alllancess. MHucl=a: arms teablng procesded, alehaugh

alugys officially denied by the governments involeved and spocedic revolubionacy

1 stroggles book on cminowe owvertoned as Bofe and more powarful weaponry becams
arailashl=s bo the various protagonists. ANIDE besgan serioualy to be guestlicned
uhen haawy Cighting ecupted on tha bordera of Afghaniatan,; Rashmir and Chlna
gver possesmion of a small valley. This incldent would normally have baen
pasned Off e of licttle importance but the thiee major powars, the United Statas
(a5’ ally of Pakistan) the USSH (ap de [acto ruler of Afghanlstan) and China all
pgecided on & heavy propaganda sxeccise In which varioud scarcely welled hints
sere made reqgardismg the ofe of noclear wsaponry [(Chess syvents Lool place
uly-Rogusk 1901) .

knidst such tensions the 1584 electlons took place in Wew Tealsnd. Voter
tornont was. tha highast sver.

tme- of the tirst acta of tha Lhooming overnmant after lEa victory wvas the
severing of all mutual defence tles with other nationa. 1t opted for a
pon-aligned political rola in Lntarmational politics and support for =
puclear-fres Bouth Pacilic. Thie ssant that AMIUS kecass AUS, ths Few American
ingtallationa of a military nature were dimmantled and the Bev Tealand arsed
forces stationed In varlout parts of Asla were recalled. Reorganisation dealtk
mainly with the Eormation and tralping of a clivilisn =elf defence corps parktly
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armed by Ehe atate and élothed by private sponsorship. A notabls featute of
thisn corps wes the inclusion of many devotess of martial arte as non-armed
gniie.

Tugethar with sost of the Polynesian nations and auch geographloslly spread
pountried as Tanzania and the Haldive lalands, dew Zwalsnd Cfoundad an
asicciation of nor-nudlear trading natlons with the sxpresd pucpoas of
overcoming many prioe smd supply barriera dogging primscy producers. By 1588
Ehed anpocistion had soms forty—sir member States and was Deglmning ©ToO =xeit
slgnificant moonceic leversge. Giwven twenty years of tisding apportunicy thig
grganimation [(ANNTAN) coold possibly have cauvsed redizréection of major profic
flowd between 'First'; "sdcend® and "Ehird' world countiles. The isplications
tmat such 3 change suggested in the late eighties were of such megnitude, that
had such & body been sstablished 8 decade earller; Apocalypse 1989 might have
bean avorded. That V9 unsubskantisted speculacion,  howsvar.

many conflict theor.uts (Mosmtradamus, Aldcidge, Hyan, Hackete (3G2)) had
predicesd nuclea: war in the mid-eligheiea, befare the signm beczne
incontrovertible as they did in 1583, Ay cthat Lisc nocléar proliferacion was =0
advanced thak securlty measures were inaffsctive In preventing "unsuthor lssd’
e, Theft of noglear dévices and '"illoegal' conscouction of various nuclsar
machanisms incoeaned [ollowlng the Cleet incldenl in Ehe UBK in June LITE.
Yarious ransce demands hed been made uming such devices, tha moat sxtsnzively
pafilicised balng that in Brazilia in April 1584, On this cooaalon & groop
opposing the ruling milltary junta relesased a statzment saying they had planted
& noclear dewice (36 kilotonnes] in tha newly complsted llouss of the Ruling
Agmesbly; they demanded tha resignation of the government, the relsase of all
political polooners, The redistributics of léand titls and the Jdishanding of the
armadl foreea. Acting on Ehe advice of their Americen miliktary sdvisers
Proaldent Suarezr and the junts refused the publicised demandn. Tha Sresident
and 4 locge mumber of his neighbours Aled when the device was triggered. It had
pctually been planted in a villa fifey yvacrde from his own on the oukakicts of
Aeszilin. The small mlze of thizs device maant that only ope sighth of the city

wad hadly demaged by the swxplosian. Conktingping radiskion problems are being
erper enced, howeier .

The muclear sceone vas "ot &wminaied by such lspiated acti®. Teanstlions between Lhe
makn Blocs, l.e. Warass Dact, BATOD and Chins wers rapidliy intenzifying. &
gltuaktion thsl was much alluded to when Mew Zgaland withdrew from ANTUS In 1984,
The BALT agreaments were not consldered binding by the signatoty mations and all
pilitary efloarta wara poured inko enlarging the tactical ICHM forces svallable
and developing defence mechanisms capable of enBuring Ehe success of &
prag-amptive striks. A8 vorld-wide sconomls Lnegoalitles grev, oneasy detenis
gove w3y befoce the deslres of the millitary-indyserial complexss in each bBlog,
haftening the sforemsntioned proliferation. The Soviet Invasion of Ican Ln
Necwaber 1528 catenslibly is support of the Wurdish Eighters, led to & secles of
vory sStrongly antsgonistic statesentn berwessn Washingbon, Moscow, and Paking
(USSR and Chinn were involved in hesvy bordsr claches alomg the Aasuy River st

Erat time)] and the Busgisns withdres after & protractsd period of political
IREPOELVE 2.

Teonically, poor securlty conditlons wers the factor of sfucial isportance in
June 1987 when the ficet internatlonal nucleac event took plage. A "Fasaiak’
palitical group i Hest Gersany captuted & milltary installation and made off
wikthi 2 nuciear warhead a8 fitted to tactlcal missile systema. With a homssads
delivery =ystem the warhead was targeted on Magdeburg, s clty which it largely
dékteoyed. Tha East Cerman response was isssdiste - Kassel waa selscted and
obllterated. A total nuclear dabacis was avolded by swift diplomatic action,
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protestations of innecence and immsdiate prosecuticon of the "alleged’ West
German offenders. Throughous the entite apiscds the major nuclear powers, the
Upited States and USSR, remained ralatiwely onmoved althoogh moch threatoming
dislogue tooh place. The non-involyed world sopped lts feverish beow whils MATO
and Warsaw Pact forces renswed their catentatioos preparations for a land based
war in Curcpe. The fest yedr and & Balf sew & world remarkebly free of major
oonflict although, Like the heavings of the woloano prior td its cataclywmic
aruption, it was chvlous that the wocld was axperiencing a false pasce. Only &
few non-sligned governments profounced thesselves hogeful that "the balloon
might not 90 up' (o ssploy & colloquial Wew Zealand phrase). They wers,
however. like peopla addrediing two opposing thunderstorma, black of brow and
lightning crowned, that ruah head on tinards sach other - mindless of
consequences, Eeesling only the forces driving, towards the ultisate
cunfrontation.

Ak 3.00 a.m. GMT on Tussday 17¢h Septeshber 158% the Fresident of the United
Btates ordersd a pre—emptive striXe against all wilitary and induntrlal targets
in the USER (and agalnm) Lis Enswn Daset atound the woeld)l, a msous thal
sffectively destroyed the entice Soviet populstion.

Lack of data hat hampered & complets snd scourate explanation of that decialon.
It &Sed sesw reasonably claas, however, that ths Amatican military were worrled
Ehat Soviet saxpansioniss was proceseding fagter than thay could strategically
accommadate: that 0838 semed facces had schieved cluar superiorlty: snd that a
land war in Europe could not be won. 1t is also fairly clesr that the Americans
flemly telieved that they then possessed = defensive system capable of
neutralising any Soviet retallation following a pre-emptive strike, and that
theit intelligence was good snough to ensure them an sradicetion of zlmost the
total Soviet ICBN capsbillty.

The Akmacicans were Bisinformed on bwo counts: the adcutacy of thelr Intelligence
and the sfticacy of their defensive systess. Sovist response was effective and
widespread. Mainland United Statsa dafence systess were overvhelmed by vant
nanber s of suitiple varhasd dsliverisa. Chinese popnlation centres were
destioyed and every Americen ally from West Getmany and Britaln ko the
Indonssians and Australians found thamaslves denuded of population
concentrations of 'strateqle’ signifleance. Second and third wave replies by
all sidea affectively endad tne fleat noolesr end third world wae. It ha= been
estimated that approwimatsaly 1.3 Billion (s Fflgurs 400 timos that of New

Yealand's current popolation) peopls died immediately or from resultant
radiation ulckness.

The Sheer magnitode of destruction wes (llestrsted to SNew Neslonders [iest by
the suddan loas of newe and other corrent affairs programmes of oversscas origin
and, shortly thereaftsr, by 8 Epecially equipped Orion cverflight of Australis.

. Wigh altivede photographe showed catastrophlic destruction from Adéelalde,
F

Melbourne, Wobact, Sydney and Canbercs all the way to Brisbane, Thelr glowing,
irradigted centres at night and the truncatad twisted and funed Sydney Harbour
Bridge by day will llve as vislons of horeor for all who lived st that time.

additionnl milllens of people died in the following decade an spasms of vioclance
ewept through the majority of Asiam, African and South A=srican ¢oumtries that
hod beett supported by one or other of the majoe powers. OCovernmants fell
regularly mithough the ‘conventional’ inon-nuclear) weazponry genstally ssployed
did not signlflosntly extsand the Ssstruction caumed by the spocsalypae.

Many immediste affects For Wew lealand kad besn predictsd in the evant of such
warfare. World trade certainly was compiezely disrupted, an event having
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profound stcoctural lmplicstionm for New Iealand as will be discussed Latec.
Thare wia no mandive movemsnt of refugess to Wew Sealand. Thdesd world wide
thate was very little migration, dus to the sprsad of destruction and the
breakdosm of Algh spesd communicatlions networin. Migration 4id opour from Aslss
countries, but that only returmed the population ko 1300 levals From whloh it
said dropped sackedly during the "acstere’ slghties (as the Clrst sls years of
ihe decade were knoam.

The yeacrs immadistely Collowkng the war wWers chaotic. Althoogh sone
infrastructural adjustmant did oocur (199%=9) 4t waz ln no way deslgned to cops
with 2 Wew ITsaland that suddenly was totally lsclated from the world (n & way it
fed newat Soan B=fore: 17 Sapcembar & mewmber of & living functioning worlad
commenity ... 19 September & Eurvivar in & chacnel houmel

Tha event wad totally shaktaring — many thousands of New Tsalanderw sudicided oc
Wit lneane LA ERe traumatic few weeks Ehat cecutced when tha Shess extent of
gastrecticn becams apparent. Internal communications were lacgely unaffected by
extarnal aventd snd govainment continumd to funcclon. Mobilisatliom of the s=1f
defence corpa procesded quickly and emsegency legislatlon enouced ‘eontinustion
of society (Perlissent extended trs&lf by regulation [of an indefinite periocd
tmmediacaly fallowing Lhe svesks Ln Sspiesbec [589) .

It soon becams sppacent that life could not continue as 3t had [or soch longet.
The anly infofmation garnafed from aroond the warld ariginated in & fow of Ehe
intact surviving nationa In A=ia and South Amerigs. Australia na longer had any
cohetent atiucturas Still fencthioning.

A peciod of stockighing took place. In Wew Isaland'a Cavour wers Lte enecqgy
pupplien; agricultoral bhass and adaptabls indostries; plud a lacgaly ntried
commadity = kthe produetive adeptability of the populasce. It wad sbvicus that
the pre-deloge debate over the advisabllity ofF emphasising trade was defonct.
Government did recognise that decimior=-making by the executive was not
nacessally Lhe sost cresblve courne of action o follow gluee the changsd
realities. Wew STzalsnd was an isolated Country LhATown On Zis OWN IWEOULTES,
reliant o ltmelf, with no one else o Ao the crall biszing.

Consultation and opinion=forming went on over a period of sighteen months: it
was the soles concern of over chirty thousand government amployess snd soms
twenty thousand privats individoals. At the end of thils pericd; In August 1991,
ehe Joint Patlizsentary Coseigsion put fovward a wseries of measuras deslgned o
streanling and co-ofdinate the sscietal chings that weuld oscud N ths neak
decade. THeCDE “as an interesting sisturs of regulationa which smphasised strict

contral of the sconomy and widseprasd dispersal of suthority tegacding socisl
izsuan, Kelected faatiures wers:

- The current légimlative sasambly b contimus AN operation untll Novembar
L1984 at which bime & tevised systes of propoctiomal cepresantation would
be introduced. (It i importsst to remesber that many party standpoints
had bear rendared irrslavant &y the =limination of tha tradimg econcmy) .

= A new redima of mamuifachbusing prodoctlon wad Institutsd smphasising a
pange of 'essentlial’ goods and mechanisme,. Bilgnificantly esnacgy saving
devices such &8 solar pansls, windmills and elivus mulErum=-type wasts
digposal Gevices wece given high priority ms was the production of
o tabhle comegnications deviced. (The (mportance of such an =nphaslis had
bacome apparent becasuses of tha leposzibility of maintaining the huge

ngtwork of elsctrical cablas throughout the cowntcy and of tha plipad wwets
disposal syatem),
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Rescarch smphanis waz placed on devaloping minaral snd chemicsl sxtracts
from tha plentiful mﬂﬂ of hlomase svallabla, especially for medical
uss.

Agriculturs wal to be sradually revolotionised. wWorticulrural dlversity
especially vas to be encouraged an was the cropping of ae much arable land
a5 possibla In en effort to extend the productlon of ethanol fuel.
Eraslon-prone land was gradually abandoned. Programmes of encoucagemant
tor labour-intenslve, salf-sufficient farning were inatituted and proved
nighly successful.

I oedet Eo maks m“um feanible a fnw papet money lasus wan
created - the Wiwi, ALL pre-1901 corrency was recalled, the paper money
dectroyed and colnage retucned for use &2 vow materiale in industry.
Governmant established tha level af currency in clrculation and made it
roughly m:ﬂhﬂnﬂmmﬂﬂrﬁ\mm-ﬁh The
international money hli;. ﬁiﬂ. wan no lomger important.

- mmllhﬂﬂlilmmluuuuumlnﬂh’:h
=taté.

- m:mhrlmmlim:ﬂmumm
social Fisld. Most resented of these vas the cunning down of the
brewerbes and m&m ‘Home brewing and the lsgalisation of herb
cul tivat ion .ﬁllﬂll-ll_ﬂ Hlﬂllll.lll’ut{.m. however .

Begulations wers made more Flexihle, notably those cancerning energy tse.
active encouragement of migrati n to rural aress and of co—operative title
to land was glven. This 1y significant for Maorl and
Polynesian people Wi MJH re-sstablish close relationshipe with the
land.

- wetworks as large me the sducstlon systes vere rapldly heoksn down,
Curriculom decisions ware transferted to local oomsunities. Bealth cacs
received a propartisnal incrsase in resources and persoomel, as well as
weing ocradually decencealised. ﬂthmmﬂnlmupm
centre hasis).

- Megionzl suthoritiss were modified and became complataly dspandent on
locally gathaced Pevanim.

- Extended suburban mEass wers swon a9 unsupportable and to be gradually
dismemberad. Iul.m thus dlaplaged were either azainted to take up &
rueal lifestyle or jained kthe céntre city redevelopment programmes Ln
high-rise bulldings. (Many companiss, w “only reason for existence
disappeared Mith (nbErnstional trade, aither voluntarily liquidated
themselves or donated thelvr buiidinga).

- ltmﬁndmrtqthim-nmhnummwunmm
them with the necesalties of Llfe until 1995 ak which stage a grodual
ahift towards private scquisition would again be tolerated. Work ivsslf
undecuent redafinition st this tise. Uneaploymeme through lack of =xill
tecere aimost unhescd of.

“any Ce-operative ventures In every srea of socio-ecomomic endeavour led to this
redefinition mnd channelled snergy wsefully. By the time the 1984 electlons

were held vast efforts had been made to woccessfully Inititate the original 1991
proge anme. The new legisiative sssambly gradually took control smid sn upsurge




in political repartee, and a resurgance in repressntative spotting (lstures, o L socepet

coincidental perhapal subm=r gad
nesETar

In ozder to scadicate black market profitemcing, particularly Ln mpare cac |

parte, currency with an sighteen month lifespan wan introduced. This measuie The ag _

had some sffect since Epeculatior =as rerndered azxbcemaly difficult. Bartering flexible

continued £o grow in importance as the nineties osnfolded and atill remainz » year=s ko
major acuree of acguirlng goods, waluag 1
wor id

‘Reconstruction’ has continued apace with alwed success, huge sactilfleces, many  concentil
readjustnent problems and the occasional power struggle, until the pressnt day. per cent

A mumber of signiflcant svente Buskt be detgilsd bifore an overvisw of curcant under gone
conditions s given. The year 3000 AD {ox 1L PA = Post Apocalypae a3 It i3 the prav
commenly Enown) was notable mot only a3 the end of the second milleniam &af tac | mASE and
Chrisk but ss the year in which ths basic work of recosstruction was mainly aropping

acoompl iehed and tha [rantic paca of work began T diminigh. It marked ths yesr _pt!"-'l-ml-l
in which diversity of endeavour began once more to mxpand dramatically as people ' intecchan
resumed interssts long mbandoned ad wnwarranted lururies in the crislis. For the  Rinocity

firat time in owelve yearz the work-scarred legloan of the self Asfence Focoe | AL & majol
Found & redoccion in demand for their &xtrs labour In varioos pares of Ehe
COUnEEY. i Thus a8
el LLm
Ie wag the yesr of the fiest official vislt by another Bead of State, the couwld ha
geaably aged Julium Wysiers, Prosident of Tanzania. One of the few long Erwat &1
distance jets still in operational condition sacved 53 transport powered by New  Eime the
Zealand Tturbine feel from Tacramaki. ([The Lifecpan of the Maul [leld waa avelts
axtendsd to forty years by careful ratlomingl, OSea—bofne tiads also found LEs people Wi
reblrth in 2000 AD with the lawnching of tha [lrst =olar and saill serchant the death’
vesdel in Auckland. Buch vedsale, of which thete sre now [ourtesn in Service, the homild

manage & cetuen trip o Africs in & month and through South Asla and Polynesias

im @ similar eime,. Through wnbernational agreament trade Lo now strictly by
partsr with pre-sgreed sdchange rates,

Chanoelling effoct and enscgy Into resaacrch e ehe nineties proved lta worth nmot
only in the aceas of indusirial and s=dical developsent, but also in & vitslly
igpor tant Elelé = that of communlcations techrology. Hew lsalandsen havs always
haan an informatlion=-hungty group of pecpls and thowgh the purduit of sxbsrmal
information «as tfedoced in favour of internal unlty during the nineties,
maintenance of surviving knternational communicationa linkn and installstion of
netw types of Links atill were accomolished.

An eatly swpsdition to Singapore resurrected @mveral score crates of
microprocessors, sufficient Fér the expectsd New Iaaland demand to 2020 AD (1]

Phl. TRessarch prlority has been allocated ro the produoction of domsatic
veralons to matlafy nsed beyond that dats,

These have teen us=d Iln & fucther level of Industrianl development including that
ganeration of the word processors fcosm which thiz cepork has been produced.
Since Preaalésnt Nyscerg™s ¥Vialt thers has been an upturge of diplomatic ackiwvity
aroond the globe. It in eobsring to cemember that Lt in confined almost
#necirely to the southern hemiaphere althoogh Central Americs, Northarn Africa
and areas south of Burma have cantinued o function & hatiomal sntitles hawving
been cparnd radiation counta of signiflcance. 1%t La knpwn that some North

Emér lcan and Chinesc pepples exist in communlcies of sorks but few afforts at
contack have been made by individusla and none by governments. A nanss of aelf
reliance and insuls: sttangth 13 the ssat isportant characteristio smeng nations
in boday'm world. wWhile trade does ococur and while mssaages of goodwill are
frequently exchanged, most modern Naw feslanders are unullling to travel and
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diycoves world conditions ELEwt hand; the desite to know has been lsrgely
submarged by the dnsite tn be inforsed. The post-apocalypse genmeration.
however, are freer from this unelllingness than their older fellows.

m-miwtinmﬂm of hard work based on a detailed yet
flexibie plan have crasisd a Mew & that will survive and prosper in the
years to come, Adjustmanta in ﬂm have, it meems, produced s nation which
values its cultural divaraity snd has o .'uu emctional view of the pre-188%
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world than did the peopls 1iving Popolation is also less
‘concentrated than Lt wes wan before ﬁ: l-&.up with between thirey and thirty-five

' per cent now living m*}mﬁ1 _urban areas. Architsctural layouts have

und-uqunl much change "MIH the citles have been largely utilised for
the provizion of m ‘opdatuffs, 8ulk commodities including grains, rice,
‘meat and nome frults I.lir'llﬂ._l leported’ from Farming districts. Diversity in

selection of foodstuffs than
o mlﬁu has msant that cultural

1 inc Ag rate, in othace hacdly st all,
hhn'l;ﬂlm are now tasght and leacnt
ipstitutions throughout the Land.
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ahead, New Iealand society
'. and leas demanding than

| The country is a united whole.
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