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1. EINDINGS. %

[\.

T *his study sttempts to assess the ecocnomic effects of incendiary 'g
-l

attacks which destroy 70 percent of the housing in #ix majer Japanese cities: L 3

Tokyo, Kawsseki, Yokohams, Osska, Kobe snd Negoya. These attacks, it is \
estimated, would result in a loss equal to 15 percent of one year's total
Japenese mamfscturing output. In major wer industries (munitions, metals

+nd chemicals), the average loss would be 20 percent of one yesr's output,
This production lose results froem two elements:
(a) direct demage to industrisl and housing facilities;
(b) the diverelon of Japsnese industry from its normal setivities to

the repeir snd rqau-nt of this dsmage.

8! mummpum«um
buted smong e .bccf!dn;ﬂn, MMMIIW of front

| line ecuipment: amﬂow.(lulot&p-ddum'om-
put), tenks and trucks (13 percent), rdzo and rader (‘1.1 mnut), aircraft

eity in tanks na a-m -ni‘ probabl
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Final judgment on the desirsbility of incendiary eres sttacks
on Japsn cannot te formed until a study of force reguirements; now
under way, is completed, and studies have been made of slterrative
target systems, However, one ecnclusion emerges clearly.

Ares incendiary attescks should be undertakem omly
when it is possible to conduct them in force and to come
plete the planned destruction of all efix cities within |
s period of a few weeks. A lsck of concentration in the ‘.
atteckes will svbstentislly diminish their effects.

In eddition, two tentative conclusions sppeer werranted.

Incendiary attacks on conrested urben areas will _
produce very great eccnomic loss, measured in msn months , ‘
of industrial labor -« probubly grester loss per tom of

bombe despatched than attscks on any other target sys-

tem, Bu' Lecsuse of the wide diffwsion of this loss - « -

over many industries it is wnlikely thet output im any

one important category will be 20 reduced as substanti-

ally to affect front lime strength. (Precision sttacks,

sssuming adeguate intelligence snd operstionsl feasie

bility, cen achieve such effects).
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Eindings of the Study

This study attempts teo #ﬁnto the prohqklo_lﬂ_'m on Japa~-
pese war production cf ares !ugnﬂhry mntheh -u-ch m‘ assumed
to destroy 70 percent of the housing in otx tmportant industrial
cities. It concludes tlpnt such uttaehg would impoee ﬂ‘hﬁl_l a
direct production loss equal to 7 percent of cme year's produc-
tion. For priority industry (sunitions, metals, machinery, and
cheacals) the figure Tises to 10 percent. And for cortein of
these priority imtrin it would rise evem higher. Aireraft
components, for .example, weuld suffer a 20 pmnt loes; tenks and
trucks would experience 2 13 percent 1""., machinery, tools and
instruments, 12 mt_atg radie nnﬂ radar, 11 percent. Other ca-
tegories of prierity imdustry and ell ul-pﬂ.uiw industry would
suffer less. Tenmtstive estimstes of the burden of repair and re-

bring the total mlm toqlmuly 15 m ‘0. & s
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bssie assumption thet it is operaticmally tuumum ;‘b. s
peroant g;thlmluumdunnwd.ﬁ-wm\&)
ther sssusptions made in this pager rre: e 0 \\

a. That the damage 1s not su/lielently great to overwhela ‘

Jepanege Tepair rmeilities,
b. That Japanese administrstive controls do not suffer a ma-
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jor breakcown, and that the civilisn mnht.tm is not
pramsanti AT angs .. $ sk
¢. That the mttacks are made in force, snd thet sll cities
 arc attacked within a psriod of s fow weeks,
d. 4 series of assusptions (deseribed in Section I.I) o=
cerning the loesticn and 'ﬂ'llﬂ'tbllity of the large num-
~ ber of unidentifiec factories, both of priority snd non-

e

priority classification.
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in the following table: ._ L {3
ZTABLE I
§ of totel population 20 s A |
% of total industry o . B ¢ g .
# of priority industry 48 31
i of sirereft TE - F LT, T ee—
% of mero-engines 66 4B
i of ‘ml. ‘ ' ” + S LGy =R ovh@Erontas o
% of machine tools 64 55
# of shipbulliding 25 20
27 3¢

% of chemicals
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The sttacks sseuned in this study would effect a degree of
destruction never bafors equalled, Hamburg, with 56 percent of ite
housing destroyed or seriously damaged, suffered the heaviest losses
among German cities attacked by the Allfed Alr Forces; the
gix Japsnese cities, it is assuped, will suffer an average loss by
complete destruction of 70 percent of their housing., From the
six cities 1t i estimated that nearly 3,500,000 people will be
evacuated; an additional v.m.mounum,mu—
m,@hﬂemﬂﬂudnhm”l:w M of
all 4ddentified u-hﬂv Mduhmw;ﬂu-
pmvmmuumm—m.ummumm

mmnwm.mm‘ o
grue of damage,

Lotal iroduction koas
The total estd a "

t industrial plants (without *”M

asounts to 7,600,000 mene-months of labor in the

.....m. of ten woeks' loss fup cach of the 3,200,000 industrial
located in the six cities, This loss is “ﬁ.

s o bt h"l’n 770‘98 -




struments group suffers s 12 percent loss, Tanks and trucks also suffer

peavy loss (13 percent). Noderate losses are inflicted on redic amd o
rodar (11 pereent), the general metals category (9 pereent), and aire %
eraft engines (8 percent). Losses are relatively miner in the case of

ordnance (6.5 percent), chemicals (& percent), aireraft assenbly (4 per-
cent), and shipbuilding (2 percent), (See Chart 1I).
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Production loss estimatés were arrived at by coubining loss caused
by absenteeism end loss csused by direct damege to industrial installa-
tions. (See Chart I). Absenteeism cmuses industrial loss when workers
fail to report for work in plants which are capable of operating, Induse
trial damuge causes production loss until repairs have been effected,
Loss from these teo factors is obviously not altogether additive, If a
plant is alnost completely destroyed, absenteeiss will mot be a factor of

abeeniecla |
In computing the jwobable amount of absenteeisu which would result

fron the 70 percent destruction of housing postulated, British experience

has been used as u guide, but the method empioyed has been modified to take

@ccownt of elements peculder to Jepeme 0
 Upom amlysis, the principal fectars contribubing %o sheentesisn
bt ,l-u. an incendisry attack prove ﬁmm*h
| e-ﬁuu-m ct m the clearance of
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Casuslties - e 14
Dehousing 40
(Relocetion, debris
.elurtncos new con-

struction
Transyort dislecation iy 17
Soeiel disorganization s
TOTAL 100
Absepteeisn from Pirefighting

Firefighting agrinst conflagratiomof the dimensions assused
will recuire the efforts of a large part of the civilian psoptlation. |
On the basis of avallable infmtlan‘mi ARP orgenizatios is Clpll
and tye cherasterissiten f jest Whmt:hﬁg 1% 25 algunes Uat Ii
Pirefisttlug setivities will obowy th¢ Sime of €B0ut Balf O lafor oy
foree over a four-day  eried. First 81 sctivities, time lput *“iﬁ"- h
mmammnuum.ah..nnaﬂumﬁiﬂ - | . 4.3

5% of deiais
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~ The ratio of fatal casuslties estimetéd to total population sor-  ° ‘
Fesponce closely to thet experfenced in the Tokye fire w'ich aicom-
~ penled the earthquake of 1923, MWM‘W
ﬁmmcwWaM‘h’w. esti-
, : wwth%bm
0 be expected a8 & result of the attaeks. Th ’ |
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workers in each city to the total number of casualties.

## Tokyo casualties are based on the assum;tion that four attacks
will be reguired to effect the 70 percent level of destruction, A1l |
other estimetes are bused on the assumption thet the indleated de- =

struction t:ln be accomplished by one attack. {2 ok’
e Some 290,000 casualties among 1ndu-trh1 workers Nuhl, lt is
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estimated, cause s loss within four wonths equal to about 4} daye

production of the entire labor foree,

l-nn assuming 2° percent evscuation 6!' the tou_.l mﬁhuu of ‘ | '
the siy cities, the destruction of 70 percent of sll houses would | '
leave 7,750,000 §ehonuod_ people. Under a system of compulsery bil- ?
leting, with the allocation of 40 square feet per person, S S - .
ing svailable after the attacts would be §bla to ‘M“, & proxi-

g —— s -

metely 8,60 ,000 of the totel population of 10,310,000 which would
resain in the devastated cities, lolu_:tinj these millions tonld
require time and cause considerable uhtatuiu. ln mmun
would be reguired for amt 1,170,@. ltfm tn wutruua ulM

be commenced snd utintin Te: mu, 8 eme-mu- uoqt of ‘ﬁg -

- 5

elesrance would have to be undertaken, the lﬂﬁi'“?hﬁ”& no lﬂl}rmis g |
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of the RAF attacke incrrased, was seldom oveiwhelmed. When it wes, &8 in the
case of Hemburg, chaotic conditions ensued. The destruction assumed in thesix
Ja, anese eities would be on & sgale beyond snybuing the Gerusis w ze eslled on
to seet. If a series of seturation attasks againet all slx targets should be
launched without any preliminary period of small-scsle a. ca allacks mg
shich the Japancse could develep and improve their orpasiszation ané techniques,
it is possible the defenses might be overwhelmed, The economic cff:ets of
such & debacle - without regerd to its effcets on morale, and its possible
{mmecdiate military significance - might be of a w-gnitude beyond esaything in
Furcpean experience, Jn the basls of European erperience, howsver, which
‘provides the only objective standard avallable, it is estimated that this ?

)
:
|

N 770089

/ factor would csus¢ & loss equal to 5 working days of the entire labor force,

over and above losses {rom all other causes,

In escition to the sverage loss of time by all workers, estimeted to {
' equal one month, there would be a further loss in cutput = estimnted as an
| add.tional week - due to the reduced e’ficiency of these reporting fer werk. j|
uh would be caused pertly by the condition of workers m and m i |
by the unbelance¢ sharecter of the force eva: "

et fivo weeke. | o datarsions \r Sybienetine e BN
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‘o eotimte their physical vulnerbility, Pausity of date has sede the
task diffiecult, Information is avallable, m, oomons.ng th-h-
ﬁmoleOfWWF‘mmmm Sﬁﬂ"m
ﬁdmwp]mumtﬁrrmnunnd”wdm
priority production in the six citles, For purposss of s study, ;
jipaose industrial plants were divided into thwee growps: (1) idestie )
fied priority plante; (2) unidentificd priority plants; (J) mﬁ
plants (unidentified).
Zixest lepege Yo Jdentified Flants
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old, and located predominantly within the central arcas, They were E‘
Wbm!ﬂnnhmdﬁOMCM 33
> donces in those zones. All unidentified factories apportioned to :
-

Zones I and II were assumed to suffer 60 percent destruction from fire.
mmvdmmuWhmm_
mmmmm.mmmmmﬁ
squivalent to six months' production of the bwrned-out ares, physical
uumm-mcwmwm.uﬁwmt‘—p-ﬁh-
;mmmnmmmwmm.
Sedeulation of Total Losg
nmmmwmummnm
dasage, a rule of thumb was used which provided for the addition of
production loss from absenteeism to production loss from damage to
installstions when the latter was of the order of 33 1/3 pereent or
less; when physical damage was in emeess of 33 1/3 percent, no addi- |
muumhmmuw — ft
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iethod of Calowlabing Fepedr snd Reolscenent Coste ™ e Yy

Tt has not been possible at this stage to undertake detailed
attempt has been made to assess thelr general megnitude, ami cartain
tentative eonclusions have been reached, hmhm
estimates, fuotors used in assessing damage %o industrisl buildings,
squipment and stocks in Germany have been applied to the estimmtes
of damage to Japanese fuctories, These factors were worked out
mainly from British data, and insofar es Jupanese conditions and
practices vary from the British, they introduce & mevgin of
error, It is necessary to point ocut that this margin of error my
be great, ' | |
fotal Cost, | |

The spplication of these faetors to the estimates of damage to
Jupsnese factories already developed ylelde the following results:

g =

TN 770089
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san-monthe in priority indwstries; 1,000,000 nen-sonths in Bemepricrity
These estimates do not include allowance for destructicn of face
mhwww-.cmm‘mu
installations, nor of stocks of goods in warehouses,. | :
When sdded to the estimates of direct production loss, these
figures Wring the total loss inflicted by the attacks to approxie-
mately 16,500,000 man-months, equivalent to almost two months total
Japanese output. Approximstely 12,000,000 manemonths are in pricrity
industries, equivalent to more than two months of total anmmal oute
put in this eategory. (See Chart I) G
Jpcidence of the Bupdan
the construction and equipment industries. Although the analysis
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The great concentration of industry in the six J» anese citles
studied im this report, together with thelr Ligh degree of inflam-
sebility, makes them peculisrly suited to ares incendiery sttacks.
jtiscks of the degres of effectiveness assumed in t 12 re ort would
produce eccnomic losses of far groatsr magnitude than those exper-
lenced in the Buropeen Theater. A comperison of the results sati-
meted to follow succeseful sttacks on the six Ju enese cities with
the resuits of the area vombing of Germeny is il uminsting.

The iAF in 74 fuil-sesle attacks om 25 Cerman cities in 1943
diopped nesrly 100,000 tons of bombe to schleve sn aversge level of
25 percent destructicn or serious deme:e to houses ir these cities,
and to vender 4,500,000 perscns homeless. On the basls of the es~

sunjtions employed in this mort, e frection of this effort dirsete .

ed 2t six Jurenese citles would destroy 70 percent of thelr housing,

rendering 7,750,000 people homeless. Germeny suffered sn estimsted.
direct produetion loss of 2.2 percent of one yesr's industrisl cute
put, ¢ total lose of sbout 7.5 percent. umm
for Juren ere 7 percent and 15 jercenty for prievity indust: “
loss rises te 20 percent, The highest direct
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sssumpt! mes eaployed 1n thils report, were to prove no mers vulner-
ible than identifisd plants, loss from demage to plants would be

rediced by 1,440,000 men menths -~ & 1o=s only in smell part eome
pensated for by sn ineresse of 200,000 man monthe lows frim sbrens

v 770099

G N e T

tesisn, Production loss would be diminished from 7 to 5 percent of

one yearts cutput; end totsl less (production loss plus repsir and

reslscement gosts) would fall from 15 percent to 11 M Lhe
getimstes of the durat!on of loss, on the other nand, eré quite

S C

possibly too low. The preliminery snelysis undertsken {n €i1s re- ~

port sugzests thet the reslscement demands on certein Industries —

potebly the machine tool industry - mey greatly éxceed tieir cepe= |
citimn, sxtending the period resulred for reeupsrstion far berond the i
six wonths ellowed fn this stady, ™ *"1" TR LELariaRe sat "

The estimates of .1z rejort sssume that sttacks would be suf-

ficiently concentruted to prevent the dissipstion of thelr d‘fu‘ii,’

bat ot vo coneentrated ms to overhelm defenees snd sovermsent ade

sinlstration, If the ettacks should be only sporsiie énd B

& considerable period of time, lose from mmﬂmm

mece weuld be Teiueed and the prebles of reseir elmplified. The
Setissta mede dn tuid abidy wiil Seoritngly be tos Nighs Mere

A% ressos . wumm«.ﬂimwm —

- 81l six targets may overshela the untried hm ARP o
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in foree smnd to complete the entire program within s perioed of a
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Some additional conclusions of s tentative nature s pesr to
be varranted by the magnitude snd eharscter of the production loss
resulting from these sttncke,.

The amount of loss -- measured in totel men months -« is exe~
treme’y large, rrob:bly considerably larger per ton of bombs than
could be notieved by rttacke on amy other type of terget. It is,
oa the other hand, highly diffused, affecting sll industries to some
exteat, snd erippling no industry engsged in the production of fine
ished munitions. Much of the loss will not be felt for many monthe.

It iz cossible thet attacks on precisicn systems mey schieve offec- |
tive concentration on industries of strstegic im-ortence and effect
allitary strength within s Yrief period, :

ires cttscks would seriously demage the machine t-ol and QM
equijment industirles, end would i ose a hesvy replucement demdnd om
their capacity; if eres atitacks ne made subseguent to sttecks om
#pecific target systeme, these effects would delsy the recuperstion
of fectories damaged in the precislon attecks., A mors scourate as-
wdmmmwﬂ-lummwmm
ﬁﬁonﬁuMw dﬁ.whmiw”&
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DIRECT PRODUCTION LOSS BY INDUSTRY AS

CHART TI-
PERCENTAGE OF ANNUAL NATIONAL OUTPUT OF JAPAN

PERCENT
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H, \TIVE leORTANCE TO WAR PRODUGTION
OF 25 GERMAN AND 6 JAPANESE CITIES
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This study is s pre-attuck aypraisal of the economic ef
to be expscted frosm successful area incendisry attecks upoa &
Japanese industrial citles of Tekye, Yokohama, Kawesski, Hago
Osaks snu Lobe, These cities were selected as u—um %
most jrofitable urben areas for ibis ty e of attack.

The yuryose of study is to estimate the production loss
which may be inflic.ed en industries of ailitar, importance b
ares incendisary o .tecks. “hen compared with the eff)cts whic
be achieved by attacke on precision tergets, it should form &
sls for cetersining the most effective us. of a strutegic tom

force of & given slses . .. . AW R
Chaptes 11 mmm«amw
“‘“mﬂtmm
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resources sust be diverted to replsce thea. This incire
asscoged ia Chepter V. The results of Lhe analysis are |

and evaluzted in a concludliag chapter, |

Attachec to the study are exhibits up{l.dnlutmg
apalysis used sn. presenting essentisl detsil which has |
neted from the body of the re, ort,
Balor sssumutions’

in preparisng a pre-attac: asseesaent of this chara
necessary Lo make various sssum, tions relatiag to operat
tors, the vulnerability of the target, snd gmr‘ntw_
which the state of owr presest koowledge u imsdequate.
a-eusptions underlying -his sludy are as follows:

1. Thet the lapepdiary attaghke gn the pectrsel, ere
six Japunese cities suceeed in buraing out Zoses I and L
eities; or thet, umHm”Wm
equlvaleat amcunt of destruction will ecewr in Zone 111.

. Thet, 5180 the exve, tan of Toizey, sach o She
Be subject Lo 4 single ettuckycontinuous in vime, and wi
- @ation of sufficient force umnmtami




cft.buuu;,amofnhmmu-u-uhnﬂ
restoration of proustion, '
5, That Jaspanese acdainistrative contrels do not suf
major or akdown, +nd that the eivilisa muhtiu ie not p
demoralized,
6., That fir« breaks of industrial structures will m
major factor in removing the conflagration baszard,
7. Priority industry factories sccounting for mere 1
. of tbe workers cmployed in priority industries in the targ
heve beesn identified an’ individually anslysed; in locating
fng the vulnerability of uni eatified factories, beth pric
nca-priority, a serie: of assumptions (stated in Chapter IV
Been necessery, These factories employ a substastial porti
totel industricl labor foree; the procuction loss may be ei

-
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The #ix target cities considered in tile study heve & eoublined jopue-
laticn of 14,908,000, aproximstely 20 percent of the total pupuletion
of Ju,an Proper. They contain nesrly 35 percent of all workers smployed
in Jepsuese industries, and sbout 48 percent of =ll workers in priority
industries -- those on w:ich the Japsnese wer effort most dmcuy
lepends. The study was conflned to the six cities selected Lecruse !
on the bsis of present informetion it appears that the inclusion of E
other urbsn ares tergets of compersble physicel wvainersblility would
Bot &dd sghohn‘ually to the industrisl loss inllicted.

All six cities sre loceted on the es:stern snd southern side of Honshm
Ieland, plecing them within feesille operstlonel range. msch contsing

T

lerge erses with bigh etructursl densitles, and esch is bullt primsrily
of wood, In the more congested aress of Jspeness cities asc much ss 50
to 80 percent of ell ground is bullt up end the percentege runs s: high
&5 40 to 65 in some cases for the whole of Zones I snd II, the assumed
ares of attack, Populstion demsities in Ja snese citiss ere high, running
%o &5 many es 133.5 thousend per squere mile in the most congested secti om
< ing each eity es & whole, Oseks is the mot densely
mmMﬂud thousand per squate mile, The other i
;;.;i-w MQMWmmmuamws.}m ‘

JMM%?{M»%N
Ao Japants, sbility to wage wer, e . 1s
“{*WMiaw
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resgurces of these regions, snd there ls definite information thet
.uﬂn‘n-tm“ for ‘M. eircraft, sero-engine end mechine tool
product on heve been erected, their chief Industrisl m&ihtlon is
mw,_m.ud. Even these lLulk items continue to be produced r
mainly in the lslands of Ja en Proper. For exsmple, only 12 percent

of total steel furnsee capcd.ty, and 10 percent of cteel rolling

papecdty is loested outside Jepsn Proper. In the csse of preecision
products, such as mpchine tools, radic snd rader, beerings, airereft, z
stes, the conclusion seems justified that the prportion of productive

espacity loceted outride Jepan Pr«-spo} would be so small s in no case
te affect the percentages employed to sny significant degree.

mxamamauumnuun upertmoef .uh ofth.th
d.tlu n the Mﬁ economy, m hiﬁ mm&m ot totel nutionsl

]twdnotlulr49l!tianl!liv'of prﬁeriav“fltin~$xnﬂb‘1- striking.
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%z These cities were th principsl tergets of the RAF during 1943.
1o To complete this comperison, it mey be pointed out that AAF ettacks
on the 25 Qermsn eitiss during 1943 destr-yed 25 percent of all houwing
© 4n these citles{ 1t is assumed thet the sti<eke sgeinst wix Jajenese citise

- #1il destroy 70 percent of all houses. < - .
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The principal product of an incendiary area attack im housing

destruction. This destruction, with attendent casualtles, and the

disruption of municipal services snd adliniairation, has military
gignificance only imsofar as-- directly or indirectly -- it reduces
the output of military equipment or impairs the enemy's will to fight,
The ratio of reduced cutput to the sum total of housing destruction
effected in the cities of the United Kingdom proved to be relatively
constant and predictatle. Housing destruction, casuslties, and sdmin-
istretive breskdown cause stsenteeism, and absenteeiss reduces production.
The estimates presented of the amount of aleenteeism resulting from
the housing thm“n—d in this study have been checked agsinst
Sritish experience, for which exact figures ere availatle. No data
ere sveilstle fo casualties and social disorganizationceused by
for this report ere discussed im ExMtit ¥vI. -~
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of absenteelsm among thes corres ondingly dim nished,

In both Britein and w civil cefense organization and measures
dwveloped as the weight of attack with which the defenders hed to cope *
graduslly incressed, If area sitacks on Japan are withheld until it 1= r
possible sud ealy tu produce » degree of disorgenizat.o: beyond the power
of muthor ti s to control, the effects on prodnﬂm say substantially

. TP

exceed those estimated,

L e .

For purposes of this stucy 1t is sssumed thet 70 perceat of all
houses in six Japanese citics will bLe destroyed. This destruction
will be largely concentrated in the central distriets of the cities, ' !

.

T

where cersity is greatest and the attaock concentrsted, Becusse of the
high density of bulldings and the estreme inflsmability of comstruct on,
it is assumed thst whole sections will be burned clean, except for -
isolsted drger buildings of fire-proof construction. Sinoe dwelle
ings 1 the eity eenters hove a mww of gopulation per uait
than those in outlyi g distriets, 1t d6°estinated that destructich of

D per ent of the dwellings 1: these six ¢
of their puplution. At least 25 percent of the tetal w esch
mwmwmm w
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Fires of the size sssumed would, mwmw.c'.
Tokye fire ®f 1923, burn strongly for at least three days, and smoulder
for a longer pediod, On the basis of aveilable informati o concern . ng
the organisation of AKP in Je an, it is assumed that s proximately half
of the lobor foree would be eng=ged in fire fighting for a period of
four days., Firste-aid ectivity, timesspent in caring for injured family
members, making funeral arragements, ete. would increase £9is figure
somewhat, Aggregate sbsenteeism from ‘he causes enumersted would, it

is estimated, emount to 26,550,000 days,.

s e e

The attacks of July-August 1943 on Heaburg resulted is destruction
nurimdmph“demuv% housing, im
npumummmm.r mm«mmmum |
been officially sancunced by the Police Gommissicner of Hamburg, caused
aearly 40,000 fatal casulties. Although sbo.t half the total bosb
ua-mmmmmmsl.maw.#
mwuummﬁm'mdhmmmpm
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n the table below; i |
(See Bxhibit No. IV, tltilatu of c-mxun o.um by Conflagretion).

TABL! Iv
WER_LOSS

Total 560,000 “'R90,000 77 30,%00,000 -

# Worker cosuslties were estimsted by spplying to the figure of totel
cumlt.in for esch cit.y t.ho utimud pmontnp o!’ wrkm.

ey 4 A y f

Lo Alt‘ough fatal euaunlun are pmuy lmt. “ thn lcba' force,

it is assumed th -t industria! replecements will be reerulted from none
indoetrial occupetions within four months, and that umm-ul pr-duua-

will not be affected beyond the perio! indieated. @

will be required to effect the 70 percent level of destruetion. All
- other estimetes sre besed on therssumptiion that the indicated destruc-

uanuiuhoumuﬂdWmnu.
rill, sithin tees secks sfber The cmﬁ. Loas oix dnyl serving tive
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of remaining sehcol buildings, office bulidin s, ete., would just previde
emergency s-commgdsticas for the number @el. used, provided that 25 pervent
of the population have been evacusted before and imsediately efter the
atteck, Crowding to @is degree will (nly be foasible under efflclent
admipistrobion of & militery pattern, end at best must produce lessened
efficiency among 'cn;knr' and constitute a threst Lo health, Accordingly,
it is assumed tiet the Japanese Government will make every effort to
sllevicte condisténs ns ra lcly es .ossible, and w ll usderteke sr emer-
gency housing jrogram ealculpted to rednee orowd ng Lo about one persen
per forty squere feet of ho sing. If this standard is syplied, about
8,600,000 people could be sccommodated in the houses remmining after the
attack, WNew construction to ;rovide for approrimstely 1,700, .CC weuld
thus be requircd, See Exhdbit Be., Il zmergency Reho sing, fér a
discussion of the rehousing problem, e
A progras of relocation of shelte:less workers o the seale cortem- f
rlated will reguire time, Worke s in wer industry will bo doubt be pro-
wiil, within tree weeks sfter the ettack, lose six day working time =
in tre procies of relecstion. This corresponds closely to Britieh |
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pogrem will be slequate (See EBxnibit III). Of the spproximstely
1,700,000 persons requiring housing beyond those billeted im unburned
dwellings, it 1s sssuwed thet about half will be provided for im
barrucks constructed by professicnsl workers in the bullding trede. The
remsinder »ill be honged in hutments constructed lergely Ly their ¥R
efforts of tae types described im Exhidit IIT. Workers employed im
erecting such houses will absent themselves from work, snd & further lose
of production will ensus. Totel loss fro. thie cause isx estlmated st
2,600,000 days.

The reloestion of shelteripss sorkers, perscnai selvege op retions,
debris cle:rance, sund private wmaf new housing -- all direct
resulis of housimg destructicn -- would thm: cause, in the aggregste, the

loss of 89,000,000 vorking dayms v o

- It i¢ estimsted thst the fires assumed would m-ﬂ percent of
existing street raiiwsy rcllimg stock, overhead trolley circuiis and

e
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suthorities to Jeal with it, the mae cheotic the situstion will become.
In neither Great Britain nor Germeny did this gs; often appeer. The
Germsn attacks on Britain were aﬁdn o!‘ the mmury uuht and con-
centretiony PRritish att.nekl on a-rmy hﬂilt up so lrdutlly in welght
tnat German d-o!'un measures were able to keep pace feirly effectively.
Even so, oceasionslly, as in the case of Hamburg in July-Zugust 1943,
the defense organizetion was overwhelmed, Nesrly the whole population
poured out of Hemburg during the psriod of the ettack snd the suthorities lost
all e'uml of the mmu:t.- only smrll days alter tho .tuet- vere gver
did sdvertisements npwr in the map&wa of the mrotading ETOs I'S-
qairin the return of osuntm t.muaart norkcrl md furniture movers,

If this eauld hnpp-n in m efter tro yuro axperimo with srea
uemdhry atueks. dnrhg Ihlch & le.“ - md nk.‘..l ad oxgnniutioa hnd
been dmlop.d, mrc 1: g ,garwt jut:lﬂutian f&r cou!.d&rha the

. i 5ol A 2 *
pouiuitg or mrlhllu; thn mtrud hpnm omnintm. A
L BN SR g\.‘ h;;ﬂ!“‘l._’.»' -_'..; Anmt &t
uﬂn otummu.mmmu.ummnumum-
thoss 21t ovet She Foud Semth: - perisl. I Larss
hldtmm&nm,dm,hmtmueﬁimmﬁ.
rredne L setivity el fagea, thiz aogat] tetes syt

mmmaﬁammuwmuwm
L pRTaedt Last of fosp montle® oudiut o ap vedisetely 5.2 perséat
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Firefighting, etc. ‘ 26,550,000
Casunltlies | 30,500,000
Dehsusing (Reloeation, 89,000,000
‘ebris clear- _ .
 snee, nNew con- . - : -
struction) b <

Socia ﬁsﬁmﬁ& | % o s | &
The loss of 220,000,000 days is equal to four weeks' totel oupput

in the cities etisckeds A further loss of cne week's producti-n is

expected to result from fatigue, lateness to work, end the existence

in meny plantg of sn unb:lenced labor force -- with some secti ns under-

‘teffed snd producing balow mormsl, thereby affecting the out'ut of

other sections eng-ged in the sume process. A total loss of five

secke! output la thus expected, smounting to sbout J0 percent of

of the total pre |

10 percent mmmu

of WRdente aptamtese v dsmast Tosturise Qi w0 m w
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mmmnmwmm
vill damege or destroy mumerous factories and other industrial

installations. The purpose of this chapler is to assess the amount
of production which will be lost in factories so dameged. This
loss will be added to the loss from sbsenteelsn assessed in Chape
ter III in erder to arrive st an estimate of the effect of the
attacks in esch Japenese industry. A major difficulty in mek-
ing this overall estimete 1is the fact that losses from the
two causes carmot simply be added; to a eonsiderable extent ome will
duplicate the other, | i

- Mo secount is teken in this chspter of m cost %o the Jap-
m ‘M. “mm hﬁM. This
in the damaged fuctories; the cost of repairi 0% replecing the
damage s the svbjest of Ghapher Y. Sisilexly, o secsmt 1s
unmmw,nmm

- lﬁ(‘if\ﬁmu"




m-n
! m priority factories,
ty factories,

Priority factories are defined as those in the following indus-
tries: aireraft, shipbuilding, tenks and trucks, ordnance, radio
and rader, machinery, tools, instruments, metala, and chemicals,
The monepriority industries include construction, textiles,

clothing, cerasics, lusber, woodworking, printing, food prodicts,
gas and electrieity, and miscellaneous manufscturing. No esti-
mate of loss is made in commerce and service occupations,

In the case of the priority industries, an effort was made
hm'ﬂummnw“wuw
sible of the operating factories, and to determine their locae
tion, size, jroducts, layout, and constructien, The factories so
Mmmmuwmumutnuw, they
,_NMMM.MMM
establishmente,
hmtwwhWMt&-
‘mnwmumm.mc

': mm#mﬁmhmm
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tndividual vulnerability assessments were mede, 21 percent were g
found to be of high, 18 percent of moderate, 16 percenmt of low, __%:f
and 45 percent of negligible vulnerability, Thus, en the basis ¥
of this assessment, 39 percent of the identified targets appear k=

“DE

susceptible to a substantial order of destruction from successe

ful erea ineendiary attacks.
wnmr«m-hmmvm.

try, in each eity, was determined by subtracting estimated employ-

ment in identified faftories from total employment in the industry

(see Table VII), It was theh necessary to make assumptions regerde

ing the location of these unidentified factories and their vulner-

ebility. In the absence of adequate intelligence and of air cover,

muhhmaﬁnMAfMWaxhdﬂ-

city, the probuble proportion of employment in unldentified factories in i

Zones I and II; and then unless it apposred justifi ; 00N

m«wmumumm-_._._-,.

assume that 60 percent of these factories would be destroyed by

the conflagrations, 1In view of the fact Uiat factories we geo-

erally in less vilneraile locaticns than residences, ez

fivo-geciotend... oot WMM

m S Wcipeger Seied Qe mgm, it wme amsesaed vhed wesrly
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identified plants were assuned to be distributed in the same way as

SECRET |

In making the apportionment in the highest priority induse :,
tries no general formuls wes employed; judgment hed to exere i.:;.‘:
oised for each industry in each city. In sone cases, the une 5

the identified plants in the same imdustry and eity; this was the
method employed for ordnamce in Tokyo and for machinmery, tools,
and instruments in Hagoya, In many other cases it was possible
to assign the whole urban labor force to identified plants} this
was done, for example, for aireraft assembly, aireraft sngines,
shipbuilding, and radic and redar in Tokyo, for aireraft asseme
bly and aireraft engines in Nagoya, and for shipbuilding, tanks

Where it was believ#d that the bulk of the unidentified prie é
orit; factories in an industry were of category (a), the appore :
tionment to Zones I and II wes made om the besis of the ratis of '
residential structures in these sones to total residences in the . a4

city (6 peveent in Tokys, 71 percent in Kswasaki, 71 percest in
Yokohuna, 69 percent in Hagoym, 83 percent in Usaka, and 86 per-

cent 4n Kobe)s The effect of pamsible error in these assumptions
on the statistical results is ponted out in the Conclusion.
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contents were destroyed, it is assumed th.t the production loss
wunm:smnmwﬁmmuu
..ph).‘m:.mm-umdummorm
building or contents indicated the desirabllity of specific treate
ment, For example, hmﬁwdhulﬁm destiruetion

say be widespresd but essy to repair. For factories estimated to
heve sustained 45 percent or more damsge, loss was estimated in
amounts ranging from three t¢c six months' production for the entire

rs il akl~ # !
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 Nonepriority industry was assigned o recupersbility peried of |
three monthe on the grownd that the #ecline in produetion in mene
priority industries has resulted in a substantial amount of excess
capacity whieh would faeilitate rapid Pecuperation,
m.mu--umhmi-t;bri-mv
otm-ma-mtmmnhm
ﬂmmmeMd*
ewmtrated atr attack, mm¥umhm
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mmmmhumd(ammumm,
ummmuu,nmor“mwmm |
mmwz&mqmmmmmum
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of 33 4/3 percent or less; when physical demage was in excess of
”wm,nMWIoumumuoemm
of absentesiss, | %

Production loss from absentesiss was ageunsd to be four weeks
in the case of priority industries, and six weeks in the case of
non-priority industries; the basis of these estimates and She rea-
mrwmmmnummwmmmm
muhcumxn.

O =
m.vmmmmummaw

mwnmvmwammmmb
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SECREFR

Since only 19 percent of nonepriority industrial workers are
located in the six cities, the loss inflicted on this seetor of
the Japsnese econony is considersbly smaller--only about two weeks,
or 4 percent of ome year's produection,

Tahle VIII suggests that the loss from direct damage to ihe
stallations secounts for about 70 percent of the total loss, and
asbsenteeisn for only 30 percent, This is to some extent an erbie
mmmmmmmmmm-n—
‘mmm-nmnmma-mm e
mnumunpmmmfmmawimmmn |

mmmmmmmmhm
one=half the total loss,
iess by Jpdividus) Industyies.
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the osse of aireraft components, much depends upon the stock position in
the industry. hﬁmdm.h*mmhuﬁ
recuperability of other industries--which would be important in a long
war, but would not neeessarily affect fromtline strength for many montha,
An sttempt is made to evalunte thee losses in the condluding chapter,

Tsble X shows the contribution of attacks on each of the six cities to
the overall loss, Of the total loss of 10 percent in the case of priority
industries, the attacks on Tokyo account for over 4 percenti Attacks on no
other single city contribute more than 2,1 percent,

SIFIED

“DECLASS

N

-

BonePriority 1.4% 133 #0063 A 1.2% 25
Total 3.08 o4 B ; 3% « 1.7% 5%

Table XI indicates the loss inflicted by attacks on each city as & pere i
centage of thst city's ennual production, It therefore provides for each
eity an index of the effectiveness of an area incendiary sttack which de-
stroys the congested central areas, There are significant differences due
to the configuration of the cities and the extent to which their industries
are located in the fire-vulnerable aress; HNagoys end Osaks are notably
above the sverage in vulnerability to this type of attack, and Yokohama and
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econcentration of priority industries in these cities is so great that it
affected than most other cities by area attack on the central sones, It
IB required in esch eity, and that they take mo secount of the operstional
factors involved in schieving the assumed ground densities,

g €™ . & = Bl g sy

Mapdlionnce of the Jeet of Becsir pod Reslecenen
MEpdidranse o the Seet gf Beexdr sod Nesdecs . .
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sEages Lo teoss stlacks v migedficsmt foom fwo pelets of slien
Lo Leer st Aber Solewiris! rescurtes in the sverirustisn.




It hee not been possible to mske an independent investigation
of the cost to the Jepenese economy of repeiring eand replseing the
industriasl demsge whkeh would be ceused by these attacks. BSuch a
study reguires & Jeterminstion both of the extent of destruction
to industrisl buildings, ecuiyment, end stocks and of the cuprei-
ties of the conetruection, equipment, and other supplylng incdustries,
It is possible, nowever, to obtein & genersl idees of the probteble
megnitude of this burdem by muking s number of brosd assumptions
besed on an apelysis of damage snd repair coste in Cermany end Brie
tain, It must be emphasized thet the sssumptios are subject to a
larze mergin of error znd at best esteblish & general order of mnge

demage in these attacks is significent from two poiats of views
1. Lebor and cther industrisl resources in the construstion -
| sed equlsment industries mut be Sbverted from cther vork to
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in Germany to the nmut“mmyhmou&r&nmhh’.
ter IV, These factors are besed lsrgely on British 6-.;- snl repsir
Wmc. Thelr wnnluou to Japnn required the following ss-
sumptionsy

1. Thet the smount of equipment and stocks p®¥ employee in dif-
fomt industries is the same for Jupen and Britain,

Z. That the ratio of quipudn loss to bullding loss is the
same in ?:pgnoao"fnetoriel as in British,

3. Thet all esuipment, snd stocks of finished goods or work in
process destroyed in priority indubtries ms‘t.'bn repleced; slso thet
75 percent of the fuﬁ’t‘ox"y'_ bullding destroyed in such industries must

be replaced, No allowance 15 made for damege to buildings, ecuip=
asb, ‘or stocks in wonw mm»; ner for d-qo to stocks

in nrohomc, at-mo, or in transifss Destrustion of Fav eteris)
-mn tn factories is slse l.mrul, since 1t may be expected that
the mhenlnt of sueh "stokke 1 wiil be made without mrimw W

supplying Ladndtrics by the tus the &upd fimnamrwﬁ

Frupness veanomys IV Is ballewed, however, Wat Semape left out of
ru-‘mduun:.

soriant i: 2ot ofVgreat mm rélenlefly as m“fwﬁiﬁ P

4+ Thst the man moh cost of :?-im lestroyed buildingss,
MQ' imu wies, K
5 .::m"""'m‘&?m‘"‘“ et e g Wring
¥ &g e cort are of e wiwe

mﬂh ‘suming the same efficienc «mumnm
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Gost of repairing or reccn=

structing factory h“ildlﬂ"nccaco--ooo-o-o.

M of replueing dutroyod ueh:ln-
ePy and other equipmentecsceccsscscncccanns

Cost of reaplseing destroyed stocks of
finished ‘O‘d‘ end work in Proces@.cscessee

!‘t‘ltooqoto--oo

Thousands of
3,200
3,600

2,000
8,800

Practically all the burden of replscing o::&uiﬁnnt and stocks

will f2ll on priority industries. In the csse of bullding damage,

on the other hend, most of the burden will fall on the construction
{ndustry snd on producers of building materials which (except for metels

and chemicals) are classified se non-priority. |

'ﬁo ghare of the burien

which will have to be borme by prbrity industry is therefors estimsted

as 5,900,000 man months.

Since ho éllevance Kad beeh Hade for destraction of Factories
in non-priority industry, of stocks 'n warehouses, snd of non-indus-
triel buildings and installatlons, the estimetes cannot be regarded
&5 & complete aspraisal of the burden which would be imposed on the
Jepaneve seonomy. Tt i: believed, however, that damegs left out of

dlﬁtmr fron m eitddks for & your, or sven sk Lirges,
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these industries sre locsted deep in the productive process, the
ecncentrztion of replacement demend 1 such that some may be overvhelmed

L 2

U DECLASSIFIED

by the burden, #ith the result thet repair of demege end restorsticnm

of produeticm would be long delayed.
The snelysie 1is too tentative to justify sny definite conclu-

glons regarding t.1s possiblliity., This is to be the subject of & N
speclal study. The burden on the sjulpment, mechinery snd metal work- |
ing industries ss & whole will certsinly be substantisl, and msy re- \
jresent sbout two months! averare producti'm of these industries., 1In
particulsr sectors of these industries the burden will undoubtedly be
much more severe, and in some 1t is liikely to be extremely serious,
The most eritical appears t0 be mschine tocls, where re; lscement
demand 1s estim ted to egusl et lesm: t eight months! producti-m of the
m»tg-y st sre-attsck levels of cutput. 8ince the mechine tool ine
dustry will itself suffer severe damage in the attacks, snd must re-
pair its own eguipment before 1t con replace tools demsged in other
industries, it is possible that it will be overvhelmed by the demage -
end thet the cutput «mu&mmm industries will
mmmmum Mam. wmmw




-

“mmmthuthmumm
thummmumwzmxomwmuumu

u_,ruuuuly w,m,om men mm, mtulnt to dlut two mt.h.a
mxmmly n,om,ooo men-

-

ef iahl JM mdmtrm eutput.
mtha au lut u priorl.v Ladmt.ﬁu, nqutnlnt to more uuu m

lvaths of tatal amal pl'ioritv .mt.put.
;t mt ho rm«:rcd t.‘lnt, lhil. tho ndﬂition cf dirlet loum

and n,hmt mu 1n hu.uut.o. nphmt ustu sre 1n gounl
less -wri_.mt b_ocauae thelr indidsace on final output is st & la-

e

ter date, i .

4 5 <
» v
| : ’ ,ﬂ F. . & T
.
- -
= . ¥ 4 - : = Sy 2 w4
- - : -~ ¥ _ — &
s - r ’ L SRR &3 ¢ AP PN (- BE ¢ AW TR 2
! i - 3 EGopi Lo ANRTAG 4 A8 B L8t "t Sekih.

re e fesirspiitty of qrea ipcendisry stschs abp wengeried

e Pat Lo dveassial L relation w“pms;* tnrgeta, 11 s mecescsnry.
‘mree walels sl be mequised to destrey the arsas,

e sptiauta e

i repowy s foTew Whmhw




SECRER r"'
CHAPTER VI |
OONCLUSION
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Hole of Present Report.

This rejort estimated the loss of producticn which can be exe

e

pectesd from necendisry ares mttecks on six Japanese cltiss snd the
cost to the Jepenese economy of repairing and replseing the Jamage
to induostrisl installstions which will be inflicted,

It hes beén essumed in preparing tiis report that the damage to
\MMA installations ean be repskred end productlon restored
within a2 perlod of tg.u compareble to that rmm Yo repair simi-
lar damage In Britain and Germany. There is, however, some svidence
thet an insufferable burden will be imvosed on the Jsjanese -coBe
struction snd evuipment industries, particulerly the mechine toocl
industry. This possibility »i .l be exsmined & & supplementsry ree
port which it 1s hoped to comple‘e in :bout one month,.

pefore the desirability of sres incendiery sttacke on eongested
. evaluated in relation to other targets, 1t 1s necessary
4 report on force requirements is mow im preperation. .

e ' six cltiea susceed in burme




e mma peas of S . F Lo
significant indusirisl cetegories the loss i oven higher, smounting to
0 peroent in sirerelt cospovent mamufmetures, 12 percen t im machinery,
tooks, sid instruments, 13 percent in tenks snd trucks, snd 1l percent in
radie end radfer. Lo-se# im other lndustries producing manitione sre
somewhai lower = 3 percent in sirer:ft engines, 4 parcent in alvera’t »
sosembly, 7 percent in ordnenee, snd 2 percent im shipbuilding,

The cost of repairing and replacing the demsge to industrial instel-
latiwe will im . ose & further hesvy burden cn the Jrjsnese cecnomy,

equivalent to sm additicmal 8 percent of the asnuel cepacity of Jopan-
ese Injus'ry., In the case of priority industry the burden will be
even hesvier (10 percent of snmual capacity), end the mschine tool in-
Mmhmmmmwwmnmiu-m r'é-
The total loss inflicted by the sttscks i» therefors equivelent to
15 peresnt of annuel Japanese outputs
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The much greater effectivencss of the attacks on Japan 18 see
counted for by two factors -- the great congest! n and high inflame
mebility of the central sones, and the extent to which industrial
production is concentrated in the six cities, In no other important
and industrial nation does 80 small an area account for so hrge a
proporticu of'nmfaetmrd producte, The 25 Cerman cities attecked
by the RAF in 1943 contained only 24 percert of German «dustry and
31 percent of prioority industry; for the six Japanese citics th.
figures are 35 percent end 4B percent, The 100,000 tons of bombs
dropped on the 25 .Gomn cities destroyed or seriocusly demsged 25
pe cent of their housing; it is sssumed that a much smaller tonnage
of bombs dropped on the six Japanese cities will destroy 70 percent
of their housing. In the German cities it is estimsted m some
.L,SW.OW people were dehoused; 1 thc Bix Jmmu o:lt.ies destruction
of the dimensine sssused is upntod to am 7,1’0,@0.

llmﬁhovdﬂiﬁotmhauamﬂuﬁnuhmﬁw
dlytmnkhmmmunnlmdthuduu.mm-
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If these assumyt ons are substsncially wioong, the effect on the E;
statistical conclusions will be considerable, About 65 percent of <
. {_) =

production less from direet damage wes attribul d ‘o unidentified A

plants, which were sccredited with o 1y 45 percvent of total production,
If on t'e average unidentified plants should prove no more vulnersble
to ares incendiary attack tien identifled pla ts, the

totel produetion lo8 from plant damsge would be reduced by rore

than l,m,oﬁo men months -» & reduction only in small pa:t compene
sated for by an additional 200,000 man months' less from nhunt.ni- .
Hepa r and .ephmmt costs would be corres ondingly reduced, falle
ing by wore than 3,5»0,900 man hours. Total loss (producticn loss
plus repair end replacement ealtl) woulé thus be reduced from 15
percent te 11 plrm of une m'l tottl nat! ennl production,

!h. tonhuw ml;'lh pmntd h thtor v mﬁnm that
mutuuermumu-mumm. mmm-rn- | -,
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loted dsmepe in 8 celetively o ort Sime-period (o Tow wi cke)j but
that they will not ‘e of such weight rud intensity »s to overwhelm Lhe
defense e serizat on and the st te sdministretion, If either of these
essun tions is proved wrong, the valldity of the estimates will be
sffected, : |

If the a'tacks are not heavily consentrated - at 1 sst, sgeinst

the indiviiual cities or elty-groups == the ¢ffeets will be cousidersbly
dlesipated, Firefipghting setiviti s will probebly be more suceessful in
preventing domage to imporbtent industrial installations, The estimsted
sbsenteeisn may be rﬁm;ed by 340 percent) since there will be fewer
cesualties, the protles of relocation will be more readily handled

over an ¢stended period, the rehousing progrem will be freilit ted,
degage to transportation will be less in the aggregite, and social dise
orgenization will be less prondunced,

Losses #i'1 be reduced by the possibility of using up suplies of
meterials and components 1n pipe 1ines during the perbd of repeir, In
priority industries, losscs ir Bections of one plant procueing e standsrde
1zed procuet alght bé made uwp by woriing an extra srift in ano her plant.
Ko mw.m;wr&w m ardm&s.m sust

v OO [ '

I\ Y74

-
-

3
=
E
s
-
o
@
RS
=




> 7
T Ca
i Fﬂ
m ¥
.

Finally, the more ‘u’!"-o th- nttukl and the longer tho pcr-
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LeSE counteremeasu e wh.iehl can be expected, The ofﬂnieuey of an
orpn:l.ntion’ do,mnd- hrgeﬁ on the experience 711. qh_u hsc and the :
time in which to adapt forms and ';;v:nhs',iq‘ma te the problems with which
it is called Y- to deal, ulwn experience nd tlme, the Germans,
in general, weie able to devel , an orgrnizatlon wnlch proved sble
to éeal with the mosl severe attsm which the Alliec Air Forees
were able te ankc; Notl unly uill Jopanesge orgu:lutio. and ‘echni=-
ques become more tfficiont with pmctict, but. CUBCE & po tun of in-
cendiary attacks btms obviom, they \!111 h. tblt to hko some pr.-
cautiouary neasur €8 to recuce thoir eﬁuu. thoy uy, tor on-ph,
construct an oxtonniu lﬁtomf ﬁro-bruiu, mmh n. n-wrkm,
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the shor test possible period, The tasis iuvilved in evacusting some ﬁr
.'-’5 ﬂ:
3,000,000 people; provid! g food, clothing and sheltier for an dditional f_ﬁ -
g “

7,500,000 who will buve lost all thelr pessessions; and in suplying medi- l B

cx] sid for hundreds f thousands will be enmormous. The more concentrsled
4{n time these resulte sre, the more likely ie the Jupanese wdministrutie
orranizatior to be overwhlemed,
Evalustiop of the Attacks
The advisedility of including eres stbtacks on Jepanese cities in g
general bombing program egainst Jepan esnnot be decided until a satis-
f:otory estimete has been mede of force requiremenis for such alt cks
sud anclysis mede of the foree requirements snd esonomle effects of
attecks ‘n other target systems,
One positive conclusion emerges, however, from the preseat stady,
Area incendlsry attacks on Jspanese citics should not be undertaken untd
it 1s  ossible to conduct them in force and complete the prograw agsinst
‘all six citles within a period Sf o few weeks, = ~° 0 oo
© In eddition, some tentative conclusions ap,ear war'ented fr m the
— !‘i"’wwm% Mm * very heavy




ol , v:,
prodéuetive process (e.p., iron sid steel) or nffeet industries pro-

ducins eivilian goods, The disf importsnce of the burden of repair
mﬁhmubnMMumtmllm»tohm‘«w

it im oscs on the reconstruct on of demaged factories, Precision

attugks, on the o her hand, assuming adequate intelligenceand cperae

tionsl f.a=ibility, can be concentrsted un a pu'ueuhr tvpe of vital
ailitery production; the lpse irflicted, while less i. man monthe per

o

ke
N ¥rrd

DECLA

AJan

ton of bombs despatehed, is likely to be of much greater mili‘ary sig- _ :
aificance, partieularly i- theshort run,

¢. Opce the central zones of the six selected cities hove beenm
burnt out, it ie unlikely that Curther substantial losses ccn be ime
~08¢d by additional ar<a'atiacks, The dev atated cties will certaine
1y set be recomstructed in such @ way a8 to make them vulnersble to
re-attack by this pethod, Nor doee it seem likely on the basis of
present nformstion that totel lossee can be much increcased by sim-
ilar attacks .u olher gitles, The degree of industrial concentration
um»mmmtmm-uu. !.tm.
wm expensive bo inflict, Tuls m will be m
-ﬂhhmammumm i §.0 0




.. mmmmmuv-umunrm-mhm
by these attacks might prove valusble as an adjunct to luvssion,

These conclusicns a;ply to ineerdlary attacks primarily directed
at oclglﬂod'mml areas, Other types of area attacks heve not
yet been considered, There a:e iu Jepanese cities a number of compact
industrisl districts containing high priority tergets which, while not
wvulnersble to s light incendiary attack, might prove to be profitable
tergets for haavy combined HE-IB arce attsck,
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EXHIBIT NO. I

ESTIMATED POPULATION AND LABOR FORCE 1944

FOR_SELECTED JAPANESE CITIES
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EXHIBIT No. I

FETIMATED POPULATION AND LABOR FORCE 1944

DECLASSIFIED

FOR SELECTED JAPANESE CITIES
ASSUMPTIONS

™

1. Sex ratios for 19350 and 1835 oity areas are applied to population of

ench oity within 1940 limits (Toshi Mundai, 1941 series) to give popula-

tion by sex im constant area, 1830, 1955, 1940.

2. Quinguennial rates of incresss, 1930-35, 1956-40, are extrapelsted te July
1, 1944. BException; Absolute incresses are used for Tokyo Fu and part of Pu
outside Tokyo £hi, with remainder taken as estimate for Tokyo Shi.

8. The latest available proportional sge-distribution for females of each

omruappxmu.anWmurdmm.ma. 1944, to give

—

distribution by age (using data for 1935, except umdth-p-
Ken, where 1530 data are the latest available.) mmtu!amum
ﬂl-ﬁmﬂmhﬂﬁhﬁmvﬂhgh‘mnm-po The
mmummmummwupw‘ruuuwmd

ad &

-mn-nmano.nmnummmwnumnu
7.87 %
“Wd’“dﬁr, ineluding persons inducted into ailitary service |

m s odvicusly soagh, tectelive figamen; bt wtrarg JA PERATITe
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yeare, 1 wonth, on January 1, 1944 (ages Teckened on basis of dates of birth),
| constant flow of inductees, giving a proportional utilisetion emal to that
in the cge class 20-24 years would draw from men under 20 on July 1, 1944, a
pumber equal to 6.2 percent of the total figure above, 4,945,000«-~with une
inown overlsp between this mmber and the mumber of volumteers slresdy ene -
1isted. In view of this eircumstance the percentages reported atove (bssed
on prisoners of war information) are rdnudliv 4 pmogt at ages 20 and over,
and the percentage for tho age clase 15-19 yeare is raised from 4 percent to
7.84 percent (giving 100 percent as the required sum), These percentages
are applied to the total number of inducted men (4,945,000) and related to
U.8. Census Buresu A-B estimstes of population by age and sex, Japen Proper,
October 1, 1944, show the ftnllm percentages of utilization of men through

mtlom
W xm

T

>

"

P

Fale & l

N ™M

DECLASSIFIED

e



SECRET
These assumptions are high, and the estimste of labor force or military pere
gonnel obtained by their application to estimated populetion classes proba-
bly gives » maximum figure for the potential labor or military force availa-

ble in esch area.

The estimated number of inducted men is then gubtracted from the figure thus

obtained for males 15«49 years,
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TOKYO, ESTIMATED FOPULATION, JULY 1, 1944

» Pomlatton  _Stats

Total 1,367,102 | o |

Inducted e 607,781 e l
. Uoodvilien %7

Children -
ST Rl oMy o
10-14 687,081 343,541

Males, Aged 154 % ' ;
15449 2.193;‘37 1"“'5;;

BalgBeatsnt 154 269,074 W.iﬁ'?
WO g | 6,002
E0u b w,me ‘ ¥, 7T ‘!




) KAWASAKI, ESTINATED POPULATION, JULY 1, 1944
| U ilitery’ laber

.

g 557,540 s s
Inducted _ . R b '
TR £y 502,812




YOKOHAMA, ESTIMATED POPULATION, JULY 1, 1944

%)
Lk

Lopuletion

1'190. 558

uilitery
Status

Labor
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) OSAKA, ESTIMATED FOPULATION, JULY 1, 1944

Military labor

Total 3.359.J£9

o B

Civilian 3,061,224

¥
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NAGOYA, ESTTMATED POPULATION, JULY 1, 1944 e
- Kilitary Lebor
Total 1,522,739 |
Inducted 122,185
civilisn 1,400,554
00 353,469 cocmece

10-14 15,912 77,156




Inducted
Civilian

Children

 ¥OBE, ESTIMATED POPULATION, JULY 1, 1944

ED
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_fopulation  ~  __Status

984,931

220,329
ﬂ.m

78,884
906,047

43,505
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EXHIBIT NO,

e . e et Sl

DATA ON BUILDIKG CONSTRUCTION AKD HOUSING:

DECLASSIFIED

Statistics of building construction, covering the 21 largest cities |
of Japen, show thst Between 1937 and 1940 construction of sll types dropped
more than 30 percent, |
1937 _ 132,066 ' ' " 1s0m
1938 119,331 14,095
: 1959 122,73 15,055
1939 |
' 5,510 830

* 4% 58 - : agh . b 3 '
o o
.

&, soossmtuating the tramd airessy

someh ragt Lon § flered with Lov Gunergyy: v

Yidse '.JQJ".-H'!}.M.‘*J.; M“Mﬁé’ f ) hse ‘-i'-;,__g,v_“! by 3_.-;_3..._‘?»_-#,3 DAy Atk |

VaRlar ﬁ'*'ﬁ‘i& 4 gt o armaenihel ,gw‘_; Lo gumae s




DECLASSIFIED

Residential 3,573,825  39.0 3,293,446  38.4 7.9
Gosmereisl 1,324,248  14e5 877,623 0.2 -33.7
Industrisl 1,3“.-409" 370 3,T46,94k  4347 4107
Other  _ 873,520 9.5 660,436 _ 7.7 s

fotel 9,158,003 1000 8,578,449 100,0 6.3

-

._ln building, extensions, and reconstructions are eovered.

nhmuuuwmmauarmw-mm
sharply since 1940, sceemtust ':thtwnmwwntmem.
'ummmhutfwmhbmam .
Gpiatel, Ve ene hand, by dpperest mnpever snd

mthw‘ ALY L g Fos o ber daferuntlon ersilainie,
‘hﬁ'ﬁ MM M efforts to conserve




Bise of land plot 15.1 644.0
8ize of extended floor spacew 15.1 537.3
9ige of encloged floor gpece # 11.5 L 409.2

'E:und-d floor space includes porches and verandas.
#Enclosed floor space exeludes porches =nd verandas,

The sise of lote for home construction, on the sverage, is extremely
snall by American standardsj ©s8ey & lot of 64l ﬂ; ft. is an sarea approxi-
mately 20 ft. x 32 ft, or 25 Y, x 26 ft. With the average sise house
wilising 83.4% of the lend upon which 1t is situsted, very 1ittle lend
in the aversge house plot remains without roof m

mmmgmmumnatmm-um
nm.msnmmm mmgwtm report, However, u-m
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the yenge of other estimates, less accurste than the 1940 per capita
space estimste, which indicete thet the aversge room sight be somewhere

between 111 snd 135 square feet,
The table below gives an estimete Of the distribution of living

DECLASSIFIED

spsce in Tokyo prefecture for 1930. The original dets gave the

populstion secording to the nunber of rooms ocoupied. The dats on
rooms have been comverted to square feet on the busis of the 130.4
square feet per room estimated above. lrho pepulation distribution

figures sre as given in the Census,




The reduction of the populstion to sn aversge space allotment
of either 20 or 30 sq. feet per persen would affeect every individusl
in the area, since no one in Japan lives at that level (see Table IV).
’ Reduction to 40 sq. feet per persom might leave sbouwt 4 or 5 percent
of the populstion unaffected, while reduction te 50 square feet would
Jeave sbout 20 percent of the populstion unaffected. A reducticn to
these low standards of living which would affect 80 many persons
probebly could mot be schieved voluntarily, but the sdministretive
Llebor coste might be less than those required in rohousing through
building new dwellings, and of course no materisl would be required.

| @ ” s
¥T, & k] s
-y - i B e .

“t\‘ DEWiEIs v a8

D s A LIRS

N

TR CE N

-




T

.',\J'-'

-

EXHIBIT NO, TIL

»

AR YR M
. Foe [ i

. A e S B
- ..' S -
eeglr e, <0G "ﬁ '
A e -
il [
r

-
§
t




[

T™is study of lumber and plywood inventories end flows in Jepam
Proper and of probable housing types with materisl end labor costs is
msde for the purpose of indiceting probable recuperability in minimum
rehousing as to charscter and extent subsequent to ares incendiary ate
tecks, Housing destruction is an importsnt factor in causing worker abe
senteeism through residence relocation end construction of mnew housing}
Nence, production loss. With destruetion of homes workers murt be relo-
cated in living quarters which involves abeorption of workers in existing
dwellings or converted structures, end/or new comstruction, depending on
the extent of housing loss end the post-reid housing cushion,

Betimates of the 1940 as well &s t.ha cnrrgpt lnab‘r supply position

of the Japanese Espire nﬁhmmg‘:m Proper, indicate no seri-

oue chortqo for tho mmt utt ef dwelling m-trueuu under circum-

T -wp“a.--.-. b g e - T _-\,. o
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It is estimated MMQ!&MM in 1940 spproximated
11,523,000,000 td, ft., with eonsuaption of 11,023,000,000 od, ft, Lusber
stocks at the end of 1940 were estimated st 3,007,000,000 bd, ft. (Esti~

sete of Department of Agriculture and Ferestry sulaitted to luwber eomtrol
bul. comuittes, House of Representatives, h:h. 18, 1941.)

Although the rate of cutting eof timber .u indicated alove hes been at-
tended with seriocus imwu.. there seems 1litile reason to expect that
there has been any aprrecisble deeline in producticn, 1944{ as compared with
1940; in fact, some incresse in output may well have bLeen schieved btecsuse
of extrmerdinary messures undertaken, Lumber production, consumption, snd
inventories, for 1944 sre therefore assumed to epproximete the 1940 output

(Jaran Prepcr).

fupply and Demand for lumber in Japanese
Empire luring 1940

Luster wien | | li,m 1,&0 1,m 226 h.m ‘

I JOEe TRRBLY AR GRS BECE @Fealel 8560

uumn from other T |
m ‘ m L » -L e BN ﬂmf. ,‘\‘, i il 'Mr!' v .M S w9 ':‘a‘m

mm | "H‘ﬁimmmﬁ SR w_m "SGR 1':& w%ﬁjiw
Stocks end 1939 . . ... 3,497 502, 484 103 ‘a!.

g

wﬂ” ta NM%% Md ﬂm» m |

Rk, m .;»-.siﬁ sgwﬁm, 1L 3
408 5 -' ,lﬂ.-i?::m L ,ﬁ"xv -ﬁ‘?“ ol
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Japen Ministry of Agriculture, quoted in paper on lumber by Mr, "gt.'
e 19034 o

Use 1000 bd, ft,  Percent of Total
Construction and Furniture Meking . 2,030,640 18.4
Box shooks, pecking, etc. 1,160,830 . 10.5
Mining timbers, ete. 1,387,920 - 12.6
Pulp manufacture 968.6#0 8.8
Ship comstruction p A 438,720 440
Manufecture of vehicles, etec, 352,320 3.2
Road construction ' 299,640 ' . 27
Railway sleepers | 401,520 : 3.6
Telephone and other poles =~ 157,440 S
Miscellaneous | e '.m.ooo 3448

Total Consumption Jupan Proper 11,022,720 @ 100.0
It is estimsted that the 1944 consumption pettern im major outline
hee not altered dppriaiiiliiwi!ﬁi#i”li“lﬂiilihﬂﬂ‘ﬂiﬁi‘rii!ﬂi.iiilb‘#l and

~ lute needs probebly will be met out of increased mﬁn and diversion

ﬁﬁ WR‘) 2 y?-'l} ':-‘ 33 f‘ﬂ'g

1unu&turtrlnlumbs§nunnlnltl&u.auhnn tcnd-i i.

pAAued WY W o 4; ER O um ptmm ,.m-m'&w*!
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Year No, of Plants Domestic Comsumption Export Merkets Chests JTotel Production

- 15 55,000 12,500 30,000 97,500
1932 25 93,500 22,500 42,500 143, 500
1933 38 110,000 45,000 60,000 215,000
1934 80 172,200 62,270 83,150 317,620
1935 125 251,310 72,210 96,300 419,820
2936 373 410,330 , 107,660 96,600 6144590
1937 187 517,850 155,300 115,500 728,650
1938 167 356,400 109,440 Ty 520 m.m
1939 Estimates indicate considersble increase over 19383 by st least 25

Jupanese Plywood Produetion (M sq. ft.)

(Teble XXIN, Appendix to "The Economic Vulnerability of Jepan in
Forest Products and Manufactures.")

percent-probably reach 800 milion sq. feet,

Estimeted 1944 Lumber production :
* Lumber Inventory (Stocks om hand)  3,007,000,000 bde ft.

e
. *  Inventory(Stocks om hand - =
20% Prod)
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Assumed that 50% of lumber and plywood
inventories are destroyed in IB area attack:

Remaining Lumber Inventory
Remaining Plywood Inventory

pssumed that lumber and plywood inventories

and flows are distributed as followsy

Lumber - Inv,
Tokyo 52% 125.091.@ bd, ft.
Oseka 25" 60,1&01000 bd. ft.
Negoys - 10% 24,056,000 bdd. ft.

Yokohama 7% 16,239,200 bd. ft.

240,560,000 bd. £t.

16,000-,0@ 8q« ft.

s.m"m 8Q. gvﬁ.,.

4,000,000 sq. ft.
1.130.-090 8q. ft.

Kobe iﬁ_ 14,433,600 bds fte. 960,000 sq. ft.
Tokyo '?9,&92,800 M. ft. ’ 6.9’3.1& ﬂc ft.
Osaks 4 ru.qo,m u. g:ﬁ., 3,333,333 e, It
Nagoya ' xs,m.m;_ N«; Tt. hnm ﬂl- fte
Yokohama m,w bd. ft. 933,310 ft.

Eile elslive sEploySent of Theses Sypes &L dwa;.l.!.h BonE Lot on =3l
S Jelieint ek one 799,980 sq. ft.

Wr wmly a3 the
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1. Types sponsored by governments
Rough board congtruction (oinphocrp); aingle wall con-
struction with rough timber frame and with tile, sheet

fe
IYPE A

be
TYPE B

-y
IYPEC

de
IIFED

iron, thin shingle, or board roofe.. (This is tht.hhalc
type of pre-war construction,) |

Prefabricated pijwood ean;tructtog with plywood or bam-
boo mat roofs (without timber frnio). (This type is

new and represents a minimum use of lumber for wooden

"strncturau and nininun labor cost af construetion,)

clnyhlinn, hn:hoo nnt construction with rough timber
frames and bamboo lat, tllo, or thateh roofs. (This '

type of eoultruction has been in common use in Jepen.)

| 'Blrrloka; rou'h hotrd ocaatruction (elaphonrd); llagla

wall cuuatrnstion with rwunh timber frame and with
tile, mw.'m m,umm,mm

*“%:v‘-ﬂ! .q&rr * 4 ".’ - ‘.Y -

 wood floors; no pnrtitiauau

4,}.- a3 ¢sat 2 dawedd

mmun%tamwummﬁnm

d-p-nd arianuﬁl;'iiii"@hl &

‘“‘Luig

tm-.*ltqpi!II!l&l lllil!%dnltlihlllﬁﬂl

r‘.# #‘L\

4. W*-W;
‘meterisls. Labor supply end the

r#uaa t&nin¢*£ru!n¢; Wi - -
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m_b (e x é'j"‘f"'«ilmji
" Rough board construction; rough timber frame; rough boerd floory tile
Q roof; single waly . - ' -
ﬂ (450 bd, ft. for walle, roof, floor; 300 bd, ft. for framing)
Assumed small roof overhang and loss of 10 per cent in cutting znd mm‘.
Lumber requirement - 750 bd. £t,

s Dlﬁﬂr cost of erection - 8 men days

$YPE B. '(9" x 91; 71 ceiling)

: mtaMuM' plywood comstruetion; no rrniu timbers; plywood reof. _
plywood cut to dinensions £oR:00AATUcHORE HIMcd 4F. TYMR heerd, fleem),
rough timber siilss | 36, P, TIOH L7 370,00 213, T
_ (walls end roof, 342 6qs ftej Bl sqs ft. for floor; 80 hds ft. rough

. timber sille end floor Jolets) , .0 v e du0 00000 fa e o

she L Rhad 33,600 o, Plymood requirement = 423 sqe ft,

Lumber requirement - 80 bd, ft.
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IYPE D, (16* wide x €0' longy 7' ceiling) ags wiL: b
Berrecks; rough timber frame; single wall constructionj rough board walls
#® (clapboard)s rough wood floors; tile, sheet irem, or tuin shingle, or board. ‘
roofy mo pertitions. usd oops tratiion Whvougs ro ot
: 2 Luaber requirement o= 4600 bde ft.
Lebor cost of erection = 43 mem days
ilable =~ (Cumuletive Totsals)

ity "' (jametiataly) pirst 2 days @dwe N deve 120 cune
Tokyo 125,091,200 zm.eu.aoo m,msm | 364,769,600 44,662,400

P Acate w.u.a.wo' ' %.550.000 né,%o, 500 175,370,000 213,780,000

Nagoya 24,056,000 H 39,1.20,000 B ”ﬁmam | 7001‘3&0@ ' ﬁ.ﬂ%m

Yokohema 16,839,200 rr.m.aop 38,348,800 49,103,600 59,858,400

Kobe 14,433,600 23,652,000 32,870,400 42,088,800 51,307,200
: vamlesd fn ues of Limbelrs Bewever, TYhe tp,_. Is She Soet €2stly ir

D owtYy .&M me

g : wit LIgT 5 g‘yf""

{barracke) oas be provided wits dhe low
tle - (Cumulative m-u)

8%t BEN-govel 905§ -bag u & m exhisasel u of the liwitad Poemies

m Feet) )
Sy - W L e hw e mmm m e other nu-i, it




Type B (Plywood) may be regarded as non-competitive with reapect to
supply a8 1t is essumed that logs waieh qualify as "peeler*® logs will be
diverted to plywood mills in preference to lumber conversion to the ex-
tent of mill capscity. This would be dictated by (1) economy in log cone
versbon, (2) labor economy in house construetion through use of plywood,

and (3) need of plywood in sirplane manufecture. Plywood of inferior
quality (grade by-products) would be aveilable for house construction.

Types A, C (C-1 and C-2), and D sre competitive for the existing
lumber supply (stockpilesx end flow). Both m may be built concurrently,
however, in which event the total of structures ‘resulting would depend
upon the relative proportions °i,. types A, C-1, M, and D structures. Type
B structures are competitive with Types 4, C-1, C-2, and D but only to a

very limited extent., The lumber requirements for floor supports, sills,
and julsts: are only 80 bds ft. per B structure. ' i S

- Types C-1 and C-2 structures (in comparison with Types & end D) are
most sconomiced in use of lumbers ‘Howsver, Type C-1'is the Bost eoftly in
terms of labdrs Type D structures (barracks) canm be provided with the low-
est man-power cost but 1s somewhat more exhsustive of the limited lumber
supply - hence & longer wmwwﬁumﬁmn
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repidity with which they may be set up, and their econcay 1r the use . '
of san-pever. Types G-l, G-2, and A may be regarded sa residual
in t eir claims on the 1imited supply of lusber with Types A,

C-1 and G-2 built in roughly similer propertions. Type C-2

dwellings, in gensral, ¥¥1ll be located in suburben sress and

used by those in the low inceme groups. Type C-l probebly will
make its appearsnce 1 theworking cless districte. Types C-1
and C-2 protably will depend te a hmm for thoirm-
struction on family laber. Type A strestores, on the other hand,
will depend largely on the employment of building wechanies, will
| estatlish la urban location, and will m'ﬂmo who ere relstive-
1y well dirpunstenced ss tolnoeme, 5+7
To achieve the rehoushg program, -mgn iv muﬁo
Japenese wm will undertake, MWWMhthu
| exhibit um prot«bly be W.'W mw type
L of construction cconomizes material end lebor and is particularly

.h ‘”; I Y. A 'hh- ; m Aﬁufuud..i-sh-\-
facilitate Wu and huli: 145 transport

47




(Conmt*d.)
gity Irce
Ho, Units  Flywood 1“ Cost _' " 3
Tokyo B 535000
" - S 410 22,419,”0 ‘q.n- 4 m 000
h._ """‘,,. M B 3,930 3,642,000 * 'u-’aoo bl A
Becoya B 10,946 1,662,390 * % 314,400 * » 4. “'”
Osa ke E ﬂj’g ‘p"oal” w . m"“o " - - ?'m
Owak o 0# 10,115,622 * * 1,913,120 - o n.ﬂ
: 2'995.994 * * 2743, - e 1,600 o
566,240 * * "im2 ﬂ'ﬁ"
»
;::n g—z 53,000 18,02
cj 2,900 ,ggzg,ooo Bd.ft, 16,060 106,000
ohams = 13’322 1:’ ”.Lagg: " 2,610 17,220
ml-mn (i 1,336,200 * « 1,19 7,860
o S 'no'm . o P 21,691
: _ £330, " 727 7.
,406,520 * * 2,148 T
. 3 e s v e
s o ’ lﬂ ﬂ. :
= £.610 | 2,152,500 * ‘;;,*3.;’, ot
-2 10,96 PEs00s ¢ &3 3,
= 3 o
,978, 1,887
;m A ”:m ”):’m’m 2 N 14,156
‘ 3,000 e ‘,m,m Bd.rt, 14,427 106,000
- : 5,4 ~=’§;’§§8: * 2,300 17,220
Oseka A 10,946 8,209,500 " . A Joe
' 35+ A -1+~ L S
4 g S 17,935,500 6,378 7,828
3 y . 1,887 H
> 14,156
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The aspusptions upon which the estimstes of emsusities by mm'm

recched are as follows:
1. Ares of nttack: 2ones I & II »¢ defined and ouwblined in the re-

port entitled "Japan, Incendiary Attack Duta¥,
October, 1943,

2, Teight of sttack: 20 tons IB per squere mile,

3. Hesulte of ettecks 168 spplisnece firee per square mile, 93 residusl
or uncontroll:ble spplisnce fires per square nile,
Fires will reach eonflagrstion proportions in 30 «
€0 minutes.

& b o uifabis 6 Imbiviliiis JEiel DS 53 aigubults sbvethns

© ' alsé 1 stteck, Other eitfes - 1 sttack.
result in @ wm of cesuslties. mwmm




442,600, suffered » loss of 21,382 killed, 1.9!1’:1&:-(;'“'3,11‘ seriously
fnjured. Assusing thet spyroximstely two-thirds of the populstion of Tokye
and Yokohssa 1ived in the burmed-out sress, the ratic of cesusitiss L6 affected
populstion in the 1923 disester was spproximstely & percent.

In seoking to apply the 1923 experience to a forecast of the consequences
of the sssumed att.n;ek, considerat ion mt be given to thol different ecircum-
stances which will probsbly surround thet ettuck. The Jipinese Governsent,
in s1l1 likelihood is entieipeting inecendisry stteck on Japen's primelipel
eities. Past experionce with numerous fires his demonstrated the high
viulnerability of 3«;'::»“ urbsn areds. The Jepanese Government has probably
prepared measures to deal with umﬁry attack, snd such sttack w11l probably
not find the people and the suthorities in the state of unprepuredness which
existed at the time of the fire of 1923, Fire watchers have probebly been
organized, trained sad equipped. idtaﬁtmmth eities sre large
parks and buildings of fire-resistive construction, such ss schools snd shrines
protocted by fire bresks. Ia .eertein of these points of com-
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The foregoing fuetors are offset By the fact thet the ssturstion of
zones T and II should produce smeny times the nuaber of uncontrollsble
fires snd n more widespresd distribution of wuch fires then cecurred in
1923, Woreover, populstion deneity in Tokyo hes Ineressed eimee 1923, In
view of these considerstions, it ir resson-ble %o expeet thet four sepavete
gttacks on Tokyo will produce st lemst sz high & retic of essuslties £0 the
gumber of people in Zomes I and I as wasz coused By the fire of 1923,

Individasl estimates et casunlties for esch of the selected eltivs sre
SO TN VT I g ViadW Vit 60 Toil VL in Tis et 9 to
the dengity +nd combustibility of structuree, =nd to fire bresks im the fors
of csnils, wide streets, Pirks #nd Open aFeas fn eseh of the cities, Cose
siderstion heg slso been given Lo the shipe of the fire sres as it affects
prob:bilities of escampe. Thug the caruslty rate for Kebe is relstively low
hmtbmthiﬂﬂm, with the result that egress
£ T Gk, OF WWrack, were fres will be shartad | 5 bl

"-r__ sogireent oan Yreslvsd Ay ey oYy io8le L2 eoeltad




B —— TS

repid end effective spread of the flames, should s regulsr bombing pettern
occur with full sstursticn of the sttack sres, should exit srterisls be
‘quickly blocked by conflegrstions, should mass entrepment of people ccour,
the resulting casuslties will probebly be substantislly higher,

In the csse of Tokyo it is not expected thet w'tm ean be applied
to secure simultsneous ssturstion of Zomes I snd II by incendisries since
the sree involved is 67.5 equare miles. It is sesumed, therefore, Lhst
Tokyo would be subject to four separete attocks. The number of casuslities
resulting from several sttucks on only « part of Zones I and I will be
relatively less then if the entire arca is sstursted in ome stteck. In
other words, casunlties sre expected to lnerease st more then a proportionste
rate with ineresses in the sise of attacked sress (assuming the same weight
of attack per square mile) becsuse (1) the difficulty of escape from the
w'awwmuwwmhm.u (2)
m:mmﬁm&mmwhmﬂthmd
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1. Transportation Facilities,

The facilties for publie tranmsportation in the selected cities
consist of electric surface street reilway systeme, buses, subwaye, and
taxicabs, The most important locs wil' result from destruction of sube
stantial numbers of street care, buses end taxicebe, In additionm,
overbesd electric ciresits for strect cars with their supperts and exe
posed trackage (ties and reils) will suffer serious damege. No eigni-
ficant dsmage to subwey facilities 1s expected,

At the time of the reid and emsuing fires, cars, buses, ete.,
would be operating on the streets or would bte in car barns, garages,
or other places of storage or repair. Cars on the street which were
caught within the conflagration erea probably could not e:cape becsuse
their power would be cut off, as a result of the destruction of over-




substentially all of the facilities mot leing repaired are protably
in wse on the streets. On the other hand, during the off-peak
periods, most of the cars, buses, ete. are off the streete and in

car barms, gareges, etc. If car barme have & low fire vulnera=
bility because of structure and location, an area attack during off-
peak hours would bhave a diminished effect in the destruction of
rolling stock, However, in view of the imadequacy of informstion
concerning the vulnerability of car berms and garages, it does not
appear feasible to base varying estimstes of camage with reference to
different times of attack,

In the Tokyo fire and earthquake of 1923, 909 cars were des-
troyed. These represented GO% of the number on hand, As a result
of increased popvlaticm, there are more surface cers in Tokyo than
were there in 1923. Moreover, the saturation of Zones I and II in sll
of the cities should produce many times the mumier of uncortrollsble
fires per squake mile than occured im 1923, . . . .
It is velieved that these factors should largely offset what-
ever decresse in destruction may be expected to result from Japansse
proparations aguinst incenilery ettack. Aeeerdingly, it appears
mumm.rmmaawe FeiA
hmmuwmmu e




of wire and poles, Woh«ﬁanﬂl.dmhm
tively invulnerable,
- 3. Gas,

Gas mains would not be dameged as they would be underground and
would not be ruptured, However, service ertension lines to individual
consumers would probably be destroyed, and burning ges would feed the
fires wntil the isoletion valves in the pipes supplying the installa-
tions involved could be closed, Moreover, gas plants, ges holders and
gas meters, if in the path of conflagration, would be destroyed or
sericuely dameged,
4e Water,

The water systems,es a whole, would probably not be seriously
MNWumnmm@iMMuMMnu
hthpthdmmmtlnuuuhmwc
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mw«#mmmmuw




EXHIBIT NO, ¥T _
METHOD_OF ESTIMATIN
. o 41 g 5 e, o
L R s T PR R L T T W‘h‘ 23 & A ‘
- et A % pr '\7: _:-‘.[ o q__'r ',,_l: ' s 'fj‘j !: ¥ - i‘)_';

T

il

Lt e A e ]



The besie fectors smployed in sstimeting the smount of sbaen-
teeism expected in Jepsn after s destruction of 70 percent of the
nousing in six eities have been influenced by those which the
Hinistry of Home Security developed on the tesis of British expere
ience. There zre, however, seversl respects in which conditiing ia
Jepan differ substentially from those in Creat Britain, and {t wes,
trherefore, not considered justifisble to extra olste the British
feetors Yireectly, | "

The most lmportent of these differsutisting elements ix the
sesle of destruction enticisated in Jepsnese eities, British
soven cities in most of wnich housing destruetion wae less than 20
the figures vere probebly affected by the existence of svailable
housln. in an sdjscent oity, In Jepen, Wm to
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from abeenteeism to be expected when desiruetion u on the pu,].p
assumed ir Japaneees ci'lee, - Wt gt | __
The sactual nature of the utumm demage in m .1“ con-
stitutes a differentiating element, The British absenteeism factors
were worked out on the basis of housing destruction (A plus B damage),
but included the effects of other demage (C plus D damage), which
eccompanied it ima fairly systematic manner as we.l, The factors,
in other werds, although hased on figures of destruction damage,
ssgume the existence of a substantisl sum of other demage. Eecsuse
of the extreme inflammability of construction, it is expected fht
whole areas of Japanese cities will be burned clean, and thet there

will be very little other damage. The application of the Eritish
factors, therefore, might cause an overestimste of runlth.
absenteeism, Other differentiating elements inelude: the probable
method of rehousing, the incidence of casualties, the type and
;n-ritvctm-unnhm- ky

Under the circumstances, it was thought better to wse
- mmmn.mmmummm




of the indivudual items considered in the analysis, taking care
to add only trose elements which sre preperly sdditive. Absenteeism
resulting frem social disorganiszetlior, for example, is not altogether
- distimt; frem absenteeism resulti g from necessary relocation of
dehoueed workere end from transpert difficulties; adjustments wers,
therefore, made in the estimate of the «fects of social disorrani-
gaticn i+ order to aveid double ceunting, It 1s interesting, though
probably ne more than coincidental, that the total computed by this
method arrees closely with the figure which would be derived from the
straight application of the Minisetry of Home Security forsula,

BRI WD, I
515 FOR ESPIMAYED Mamwm Gp mnm
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EXHIBIT KO, _ L
BASIS FOR ESTIMATED DISTRIBUTION OF MANUFACTURING i o
FNPLOYMENT BY INDUSTRIES AND CITIRS b kg

Populstion figures for Japsm were derived by dedueting WID |
estizetes of casuslties from the Census Buresu estimstes of populstion
for 1944 Populstions of cities for 1944 sre from the FFA study entitled,

*Sstimated Populstion snd Leber Force, 194, for Belscted Jupsness sitiss.®

Estimstes of menufacturing ezployment are bused on the ststistics
of factories with five or mors m‘ Kojo Tokei-hye, 1930-1938; the
Benk of Japen Employment Index 1931-1943, for factories of fifty or meore;
investigstions of the Labor Buresu of the Helfsre Ministry, published in
Kokusei Keissi Shubo, July 5, 1941; snd current intelligence. Fstimstes
of employment in detailed msnufscturing industries were elso used in

' bullding wp the total for sll memufacturing.

Adreraft: The estimate of tetal aircraft employment is based on
thmmnﬁxmmmu.mm
production in the United Btstes eirersft industry, ellowing for differences
in technology amd productivity retes. The breakdown of employment betweem
M.*Mﬂwmdm-m
wmw




The estimsted distribution of ordnsnee employment was based on
suummor:mmusutmdmm
in these arsensls.

@ The estimated distribution of employment in redic wnd redar was
besed on reports of produetion in individusl plante.

Distribution of employment in the metals end machinery and tools
industries was based on the proportion of employment in these industries
by eity, as reported im the 1941 Japsnese Mumicipal Year Book, with

ad justments for establish QdM‘tm five workers and for the
decentralisstion progrsm put inte effect in 1936,
| :'**-'-.i"';' UINTRASILITY OF
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EXHIBIT NO. VIII

FIRE VULNERABILITY OF

IDENTIFIED INDUSTRIAL TARGETS




A Pire Vulnerability snalysis by fire engineers has been prepared
as a part of this study of the economic effects to be expected from
puccessful incendiary attacks on Japanese urbsn areas. The industrial
works sud imstallations snelysed ineluded identified plamts locsted
in Tokyo, Yokohsma, Kawesaki, Nagoya, Osaka, Kobe, and Amagasaki. It
is known that in the area incendiary sttacks on Japan, damage to
industrial instalistions may oceur through either or both of two factors:
(a) exposure to conflagretion, (b) ﬂnmv;mm. The
study and report have therefore considereds

(1) Probeble fire damage to industrial works locsted in urban
|  areas by exposure to conflagretion in the urben arcss
o (2) Probable fire demege to ir
| Jmmmﬂm{mmwmmm
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Asgusptiong
Assumptions under which this snely sie proceeded were as follows;

(1)
(<)

(3)
(4)

(5)

(6) .

sres of attacks Zomes I snd II ss defined and owtlined in the
peport entitled "Jopen, Incendisry ittack Dste®, October 1943,
Rensity of nttuk_a 20 tong IB per square mile,

Type Wesponi 6 1b., gel type, tail ejection IB boub,

In the absence of more securate informstion it wes essumed thet
Japanese industrisl plants are similar to American industrial

plante in construction and menufacturing hesards.

A haﬂﬁn‘l were apsumed to be single ‘story unlese definite
informstion to the contrary wes available.

All structures snd contents on & factory site had the seme degree
of combustibility, wiless lutelligencs inforastion ludiosted
mmatﬁmqt aut omat . M mmmw

s in preventing fire spread is 200 percent discowsted.




instances sufficient deta was evailable to provide complete identificstion
and details as to construction, contents, and exposure. 1Im others, 1ittle
data was svalluble on one or more of thess factors,

. On the basis of available data for each imstalletion, damege probsbility
was evelusted in the following stepes
(1) From American experience, a general clsspification of buildings
by type of eonstruction and vulnerability to fire damage wus set
up. The categories sre as follows: |
() Frame (wood wells and roof).
(b) Brick end concrete walls, wood roof.
(e) Iron-clad walls and iron-cled roof (steel frame),
(d; Briock and concrete wells, iren roof (steel frame).
‘Fire - resistant, |
{2) American experience was umm to establish poesible maximum loss
hhmﬁdfmeimﬂnwmwmwmrm&am
!hubhormw uﬂhthmwthﬁm
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A table, used as a guide in evaluation, wes prepared listing face
tors for high, medium and low exposure by industry and eorstrmoe
tion type (1, a,b,c,d,e, above),

- “) The percentages expressing maximum expected fire demage by eivil fire
(2) were then corrected to allew for greater fire damage to be expecte
ed during conflagretion, Industrial werke ignited by and exposed to
mass conflagration in vhich fire guerds and fire service have Leen
overwhelmed, incresses the probebility of certein types of hest dae
mage, Loth to structures and equipment, A guide table by industry,
construction and occupancy vulnersbility wes prepered bty the fire
engineers and used to celculate average expectancy of damage,

(§) It will be noted that subsection (3) discusses the susceptibility of
industrial works to demage by conflegretion., Subsection (1) deals
vith the maxiwum fire damege to be expected in various industrisl
works, once fire by conflagrstion has begun. In claculating the a=

-~ WWW“&MWHVW

o ~ tiom, it was necessary to multiply the factor of susceptibility to

 conflagration loss by the factor of meximm expected loss by confle-
ﬂmmmm tw




' et os vive inowsdiayy benh
This is & rule of thumb technique and hes been correctsd
for eonditions peculiar to esch industrial works or in-
stallstion. ‘ -

(6) Pinally an estimste ntnu \vth fire -mra;h
time rqﬂxfﬂ"!’- recovery, mmu from Ameriesn date om
repalir and r-plaoum Mu.. Such an egtimste is um.uy
to a fml ulmlauon of mlm lm

In ndcntun 1 t.hu uulmtun of mhhh moe dnqc by Mmq, _
construction md onmmq ihn upuod i.o mnqmum, it WaS necessary
for this study that the riro -uinma evaluste th- mum ‘expected
damage mﬂtn{fmdiﬂd muwummmmwem..-
area nttnk of the dnlitq umd to be mnnm to uhhn 103 dpp-

R -BiidA

tmmdr-ummmumx.ndnhshm mu..
‘!huu-nc!‘uw “”qdn’;otgmﬂﬁ'” o
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direct m-mnthmm.;wthtmwg&!hm

g FE ST ﬁ"w daviglliony ware 280N

of their Mﬂ m;q.
*Mht, veted Ib pervaliege sDaetengy 18 tie reesrdod Sabe
M industrisl works or imstalletion was , 43
- Vorats, soe Pausidared 1 U ATArDS mﬁ““"-- :ﬂm
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b) It was assumed thet for esch sctive incendiary bom
“that Mtan.dtbmmhmamm
follﬂilll . T A mige

1. The IB would burn itself 'm......;'.’ui' e
2. Fire wetchers would extinguishee... 4
3. 'rh- IB will sctually start a fire.. '

& 3P

i!hue percentages are appmhdo, and would vary with
const ruction and oceupancy.

o) The estimste omuntb,umwum, construct ion
and oceupancy was for the entire plant and mot for individual
building or occupancy on the plant site,

d) In the absence of data as to performance of the IB weapoen
in operstional use against Jupanese industrial targete
its effectiveness has been amsumed from aveilsble test
deta obtained from various sources.

(3) Esch industriel works or installation wae evalusted using the
prepared table as & gulde., Where intelligence information on &
specific plant in regard to comstruction, height, end arrangement
wss availsble proper devistions were made from the teble. The
estimstes, stated in percentage expectancy in the recorded data
sheets, are considered to be average expectency. In the ecomonic
study, using the date sheets for each industrial works prepared by '_:_.-
‘mmmmmmmuum i




In & very few instances discrepancies did oceur between the two

MMM”. MMthmdumm.m
of locstion and structwral vulnerability than could have been possitle for

A the fire engineers engsged in this study. The prineipal factors of |
difference inthe probability of damage from exposure to ares eonflagration
were (1) the decision to discount 1008 the effectiveness of sutomatie
sprinklers, wire glass windows, ete., snd (2) the need to use obligue
photographs for rule of thumb estimstes of width of streets, and other air-
gaps, On the whole, the studies may be oonsidered to be in remarksble agreee
ment, considering the faet that the imtelligence informstion on which the -
fire engineershsd to rely was in meny cases mesger. ' '

BESISIT ¥O, IX

ACTORIES: BETTRATED DINAGE AND FPHODUCTION LOBY




G IDENTIFIED FACTORIES: ESTIMATED DAMAGE AND PRODUCTION LOSS '
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EXEISIT NO, IX

ESTIMATED DAMAGE AlD PRODUCTIUN LOSS
ON IDENTIFIED PLANTS

The purpese of Exhibit IX {es to show for esch fdentified
prloﬂty plant (1) its fire zone, (2) the probable damage ig
 Ats buildinge and contents wnich would result from exposure o
'ommtuc fires, and (3) from direct hits, (4) ihgm :
~ damage category iato which each plant falls i-mwu. Q-sl
. phystcal damage; MMMMMM
‘-._;;\,,-{m; ~ and ts) the production loes in months estimated for d-tyn-l.

: :* ‘“isii N ™ & o - ~ AP e, % ; ;“: ol
2 & mmm %A% refer to targets not insluded ia
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SECRET

The population of Tokyo is auuuhl atl 7,387,000 er of July 144,
| (wi:h allowances for militery comseripts, this ﬂmro is reduced to
6,779,0(C) of -!m-!un 3,540,000 are estimated to be workers. The
eity, ‘t-hcrafwe, contains slwoet 10 percent of the total populstion of
Japen proper. It covers an srea of 221 asquare miles, of which €7.5
m miles are in Zones I and li. The average demsity of pepulation
is 30.7 ¢ ocusan per square zile, but in the ceniral arcas Lbe avera e
incresses tc sbove 95 Ligusand per square mile, reaching 133.5 thousand
per square aile in Asakuss Ku.
¢umor9opormotmmmmumutymmw
to be of wood construction, bul vulnersbility to fire should net be over-
estimated, Tokyo, to a grester degree than any other Jepanese city, i
ol Mmmm mxmm
. jertially earried eut, esd, accqrding to mmﬁh

m&«» T AR A .
mwmu Mﬂnmm




SECRET

portion sre opticel glses, pharaeceuticsls, mechine tools, Yearings,
snd ordrance. " '

Jewesakl

' Rawaseki is In effect a highly industrialized suburb of Tokye, and
had in 1544 an estimated pepulstion of 472,000. Prisrity industries in
Eswasaki employ 160,000 workers. About 40,000 workers are engaged in the
samufecture of redio and redar, producing abeut 40 percent of the total
output of Jepan Froper. Another Aﬂ,m m.pd in the production of
machinery, tools, and instruments, sccount fer 2.4 percent of output
in these categories. Between 60 and 75 percent of the vecuum tubes used
in redie end redar ecuipment sre menufsctured In three plante in this
city. Ferhaps 10 jercent of Japan's producticn of electricel irdiceting
ipstruments end 12 to 1° percent of wire end cable production sre located

. g ® -

here.
No finel essestly of airplenes, or airplane engine memifacture =

takes place in Kavasaki, but 5 percent of all workers in Japen Proper

found here. There {s substsntisl ingot cepacity (mesrly 10 percest

.rana-r whw t*uﬁﬂiﬁ &vmm

xﬂ“" ) ety S m Mm .

L e T », A
)= L g Wil
= :

- _iF"_'. ;_.-;'-};__"*z BRI ‘[' & AR %ﬂ,ﬁmﬁr o

3 - - 1
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In 1941, ebout 30 perdent of all Japanese heavy electrical equijment
wes produced in one Yokobsss plant, the Tokyo Shibaura Jerki. The eity
socounts for about 25 parcent of all wire and cable production; is an im-

) portent center for wechinery and maghine tool roduction; and it has at
least one important bearing plent, and one of the three lesding plante in
Japar roducing rubber zoods.

LESQYE

Nagoye 1s the tAird largest eity in Japsn, Its @stimsted populstion
in July 1944 was 1,523,000; its population density, on the basis of 1940
figures, was 22 thousand persons per square mile. Many of the large induse
tries erc located along the vater front and in the scuthern section of the
city, but the official policy of decentralisstion has resulted in the lococa~
tion of masy factories in the outlying districts. With 2 pereent of the
porulatdon of Japan Proper, the city provides employment to an estimated

4 pereent of all workers employed in mamufecturing in Japsn Froper, and to
rore than 5 pereent of those employed in priority industriss. |

» ghe eity's grest iniustry 1s aireraft production, whieh sccounts for
more than 25 pereent of its total menufecturing empleynent. liagoys euploys
spproxitstsly 14 percent of all workers in the Japanese aircraft industayp
for those engaged in the MWM - R




SECRET

A large Sumitemo alumimum plant contains ~bout 20 percont of
total Japanese aluminmum fabricating capseity, and there is a heavy
Mm&mormm«mm

M such ee small motors and yenerstorse
BB

Usakn, Japen's second largest city, has the nution's highest popu=
lation density, Ite estimeted population in July, 1944, was 3,350,000
persons, sons 4.5 percent of the total for Japen Froper; density was
4545 thousend perscas per square mile, The city is compaetly built,
and has feow parks or open speces, though it is intersected by many
canals whieh might provide falrly effective fire brecks, Frincipal in-
déstrial plante, together with meny large warshouses, are located alomg
the mnterfront,

About & percent of the total workers in Jupan Froper engaged in
senufacturing are employed here, Osaka provides about 10 percent of the
Yapsnese totsl of those engaged in priority mamufacturing. |

£~ About half of its entire ranufecturing smployment is in the gemeral

of dumion groduetion 1s lecated bere (sosh of 54 soveral al ot
_ummﬂ-uuaﬂmzm :




m-*' nd, together with Kobe, it provides sn sstimated 35«45

m.‘ the ship repalr facilities,
Be contribution of the olty to direct war production is less im-

W‘“ than ite goaunl output in metsls amd chemicdds. It employs,

lwlam.. about 4 percent of the total number of sireraft workers in
:-.mm' end produc s slmont the sntire putyut of propeller
EOVENgpy yeed in army planss. It slso employs sbout 8 pocent of the
total pamber of J# enese vorkers engaged in ordnance, an in tank and

mm;mn.
”, s prineipel port of Jspen, hed in July 1944 an estimeted
mu of 985,000 and & populstion density im 1940 of 30.5 thousend
mw gile, Constricted by the surrcunding kills, industriel plants
huhn-pumd ecloze to the highly congested residetisl sreas of the
ﬁgaﬂ to the seterfront, Kobe employs about Z.5 percent of the
mmu-mmmu:wm. and nearly 4 pereent of
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“** Correction: Minato Ku density 5.5 thousand per sq. mile,
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