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SO~.~. ECONO,'.[IC ASPECTS OF WAR ZOBiLIZATION, WAR PRODUCTION 
AND REC ONVERS!ON 

6 June 1950 

COLONEL I,,[cEENZIE: In an effort to assist you in the solution 
of yo~m problem, we have had a number of distinguished lecturers in 
the last two v~eks, many of whom have told you about what they did, 
sitting right next to the President. ~Te feel that the time has now 
come to get back to some of the working jobs that had to be done and 
some of the people who did those jobs. 

We are intereStedthis morning in an over-all coverage Of some 
Of the eccaomic aspects of mobilization, production, .and reconversion. 
In other words, ~;e are giving you this morning a lO-month course in 
one lecture period, and vre have chosen for this assignment }~r. Robert E. 
Johnson of the ~'{estern Electric Company. Ym. Johnson. 

~'~. JO}~SON: Thank you, Colonel I,[cKenzie. It is a pleasure 
to be invited dom~ here. Y~o~~ing some of the men who have been here 
and discussed these problems with this group, I feel like one of the 
cha'ps" who worked with Dick Sherman in ~Tartime. We were starting out 
to an allocations meeting of.the Requirements Cor~.ittee of the War 
Production Board. This young fellow ~ms not privileged to go, and, 
as he put it, "The folks who analyzed the figures and the folks ~~ho 
prepared" the figures are going to sit home and wait ~'d]ile the people 
who didn.t prepare the figures and ~rho didn't analyze them are going 
to decide what will happen.,, • 

I feel a little bit that ~-my this morning. Hovrever, I think, 
as Bill Lawrence and Dick Sherman will agree, we did some grubbing 
dovm at the grass roots in this problem. We didn !t~ understand the 
high strateg~y, the high policy, but I think we saw some of the things 
that went ca underneath that created the problems that we" are going 
to discuss this morning. 

It seems to me that in a ~'mr period ~rre see collapsed into a 
period of months a ~.~.~rking of the economic machine of the Nation which 
you ~II not see in many, many years when the problems stand out 
extremely clearly and identif~r themselves. Thgy Come along one after 
another ~-~ith great rapidity. 

In a nation the size ef ours, a total war wotg~d dist~rb the 
complete fabric of the, Nation. No longer does warfare consist of the 
able~bodied, vigorous and adventurous young men getting together and 
going off to fight a~ war; living off the land; getting their food~ 
much of their clothing, and their shelter, and many of their implements 
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of warfare from the territories they are in~ and leaving the economy 
with the young folks, the women, and the elderl~T folks to readjust and 
carry on. But today our requirements of total war require the whole 
Nation to change its concepts, to change its methods, and the ar~d.es 
are supplied with food, equipage, and weapons of warfare by an indus- 
trial machine which must be converted from peacetime pursuits. This 
means that the war front, the battlefront, the supply line and the 
industrial machine must be closely coordinated and integrated together. 
And yet both must maintain the flexibility which is necessary to meet 
the changing conditions of warfare, to change with the fortunes of the 
bat tlefr on t. 

Of course, the primary _mrob!em--and it is not necessari]v._o, an 
economic problem--is the problem of definitions. ~Then I fiTst started 
in as a civilian with the Navy 3 in November 1941, trying to ~,~ork on 
raw material requirements, v~ had no concept of what ~ms ~mnted, and 
our counterparts in the War Production Board dich 't have much more of 
a concept than we had. I remember one case where the ~VPB people called 
up and asked for the magnesium requirements of the -~T ~av~/. I tried to 
find out what they meant but I wasn't sure, so I looked through all 
the books I Could find :on where the Navy might be using magnesium. 
I went to wo~k with hhe various locations that I thought might be ~sing 
it to ~ g~ the Navy's requirements for magnesium. I think the fc!lows 
in the WPB must have fall~n out of the ~indow when I gave them the 
Navy's requirements because they were~many times "the capacity of the 
Nation to supply metallic magnesium. That was my problem. In my desire 
to be sure that the Navy requirements on magnesium had been. covered~ 
i included the magnesium content of Epsom salts, and, of course, that 
is an entirely different prob].em from metallic magnesium. So we wont 
back and computed our requirements again. 

I rcm~nber v~len I ~ras in the Navy we had a request from the 
War Production Board for diamond dust. I didn't know how %o measure 
diamond dust, and neither did the fellow who asked me. As one of the 
wags in the office put it, "L%ybe ~'~e should ~easuro diamond dust in 
clouds." I don't know that we ever solved that one. So we must have 
some concept, some definition of what we are after, some concept of 
the units of measurement, and a meeting of the minds. 

In ~.Yorld ?{ar ii, I think probably it is fair to say tha~t it was 
in the latter half of 1942 before we con~enced to get very many defini- 
tions, and probably it was not until 19&3 that we had achieved fairly 
good definitions. 

Now successful coordination of the battlefront and the industrial 
machine of the home front is a complicated matter. It is something that 
won,t just happen. It has to be planned. And planning for total ~r~jr 
means controls~ but in a democracy controls are not wanted. So in 
establishing the control systems, they must be carefull3 r geared to the 
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needs"of the.military and to the .speed vd.th vZich Convbrsion all along 
the line can be accomplished. There. is littZe benefit to be gained 
from just converting, everything as fast as possible and then discover- 
ing that you have unbalanced components and have no fL~.ished end items. 
If planning is hit or miss hnd not well thought .through, it may oven 
cause demoralization Of the home front, ~forkors who find parts stored 
up afterthey, have been Completed instead of~being moved on to-the end 
items are going to wonder w~mt is going on. If they are ceasing~the 
producZion of a civilian item in order to produce a milita~v item and 
then it is /not going anywhere, they are going to question, "How come?" 
So it seems to me that we need to gain all the knowledge ~~e can, for 
proplanning purposes, in how the industrial .machine works. 

Now an industrial machine, wb.ethcr going at the present boom- 
time levels or at a much slower pace--the slov~er pace was the case 
~hen World ~'{sr II started--is going to be badly throvm out of gear as 
it shifts from pOacetime to wartime production. Items of warfare which 
appear to be quite similar to civilian :items ~y,. in fact, be decidedly 
different,~ Textile items, and S6me of the other Clothing items, must 
be specially troatod. ~n certain cases. Other .pieces of oquioment, ~hich 
appear to the average individual to be quite similar to a. poaceti~O 
product, hav~ someso~cial gadget which is engin~erod to exacting speci- 
fications to moot mi3Atary requirements. 

Now your bottlenecks usu~'~.ly'come in those items and considerable 
time is usually consumed in getting industries .s~:,dtched over and in 
getting the product"through,'ready for the fL~ai assembly. Caref~Ll study. 
of the industrial machine vrill indieat,e..perhaps that it is '~mnecessary to 
curtail civilian items 'tmtil it is well geared tomeet j in the final 
assembly line, the special item required for. the war item.', It' seems to 
me that we should limit, in the early .stages, d~o curtail~=ont of. civilian 
production-as litt!s as possible in order that the civilian Lndustry may 
have as many products as possible and in order to limit the upsets which 
inevitably come v~_th Sh~_ft'-overs, 

Vie probably all can remember many items of unbalanced procure- 
mcnt in ~7orld V~ar !i. i think of a navy shell body for which the Navy 
was requesting an alloy stool allocation. Some of the analysts in ]i~PB 
came to the conclusion that more alloy stool shell bodies of that par- 
ticular specification had alread~ be~n produced than the total prepare 
called for in the next six months. ~!hon the military agency ~ras con- 
fronted with that evidence, it Lnvestigatcd and found that, in fact~ 
the shell bodies had been proEured in the earlier stage of th~ mobiliza- 
tion period~ that they had boon carcful!y stored, but unfortl~q~toly had 
rusted to the ooint whero it ~as impossible to assemble them with the 
other components in the finishod rounds. So it:vms necessarY to allocate 
the alloy steel required. The alloy stool which had proViously been 
fabricated into shell bodies was now Cxpensivo~ but vrelcorac~ scrap and 
the manpov~er which had been ~vested was lost .forever. Probably vro can 
find hundreds of cases like this in the ~r period. 
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At one stage of the ~ar, it occurred to me that men actually 
procuring separate components to finish rounds of amm ur.ition, ~;~hile 
sitting side by side and often taking ].unch ~ogether, had-no concept 
of whether they were procuring comoonents in balance. That is all 
~nderstandab].e. In the period of mobilization it is ne'cessary to 
recruit a great many pro~ent officers. The programs are of neces- 
sity secret. The new procurement officers are patriotically Lmbued 
~ith a Zeal to carry their share of the job and procure v~qat they want. 
They have unlimited funds, an'd ;,they have only a directive to procure as 
much as possible of the item they are vrorking on. As a result, it is 
only reasonable to expect that there ~,#±ll be unbalanced procurement 
while the new machine is shaking do~,vn and new associations are being 
made. But it seems to me that it is ~]portant to minimize thGse un- 
balanced procurements in the ~ar!y phases of the war.r 

A second problem that we faced .in ~Tbrld ~;~.hr II :~ms a lack of 
bills of materials on what ~s required of the industrial machine of 
the Nation to make the finished items Of vmrfare. After ~7orld Kar I, 
a great many bills of materials had been collected and considerable 
work ~d been done to p~.~eserve them. These bills of materials in many 
cases ~'ere lost, however, and in most cases b~came obsolete. So Wen 
~;7orld :lar !I started, there ~as a great scrambling to got bills of 
tutorials. I am certain that .~my of the ra~" material req~lirements 
which all the military agencies furnished to the ]~r Production Board 
in the mobilization period of }Yorld ]Thr II ~,~ere straight off the 
chandelier, And some of them vrer~ frightful to behold. 

One bill of materials which i sa w ~fas for toilet paper. 
It included all the ohemicals necessary to process wood p~7~p through 
to the finished material, but never a pound of wood pulp to the car- 
load of finished matoria!. I remember another bill of ~:,tcrials for 
landing mats Which w,~re made out of either stamped steel shoot or 
aluminum sheet, and this particular bill of matcria!s included car 
rails, car whoa!s, copper tubing, and a number of otho,r items. The 
thing that had happened in this case ~as that, in making out th0 bill 
of materials, the manufacturer had included all the materials ~hich 
were essential to him in operating his plant. He needed car wheels 
for moving the m~pplies from one place to anothe-, ~. He needed rails 
for the same purpose. He needed' copper tubing and other pieces of 
equipment to go into factory maintenance. ~:~hat he actually wanted ~'~as 
the raw material which the steml mill or the a!mmin~n sheet mill ,had 
to Supply in order to make the necessary/landing ms~ts. ~- 

Again, the materials are required at dif-@orent times ~udi.$t is 
essential that, in the early planning stages, production be curtailed 
first on the items ~ith the longest load times. For instance~ in look- 
ing at the ~[unitions Handbook which the Civilian Production Adminis.tra- 
tion released inMay 1947 and which contains considerable information 
on the bills of ~torials which were in use at the end og: Vlorld 7~rar If, 
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and just-picking out the' B-29:'airp!ano as an,em~mple, the alloy steel 
vms required ei~ht months b<~foro, delivery of the B-29, but the copper 
tubinF~ pipe was required only four months in advance. Now in starting 
production on the B-29~ it ~,rouid seem to me logical to first curtail, 
if necessary, the alloy steel for ci~ilian purposes. You could delay, 
so far as the B-29 was. concerned, curtailing copper output for civilian 
consumption for some four m~ths. The B-29 took an I~-3350-BA engine.-: 
The engine was required to be de!ivcred one month before the delivery 
of the complete plane and t.his engine requirod its al!oy stool 6ight 
months before the delivery of the plane or nine months before th6 
delivery of the finish~d plane. 

Some types of raw materials have to be labeled for specific 
purposes in very early stages. I would suspect thah some of the alloy 
steels and other materials going into the orosent jet engines probably 
take on a specific characteristic in the original m.~_xing of the ores 
before they go into the blast furnace. Other types o~ .~u~.,~l will carry 
a common, characteristic almost to the po~t of final fabrication.. For 
instance, steel for quonset, huts probably h~s w:~ry fc~v characteristics 
different from .steel for many other purposes. Th6rcforo~ it seems 'to 
me that these things have to be studied in planning, and we must !-~now 
something about ho~:r th~J industrial machin~J ~orks. This. is the familiar 
problem that all industrialists have of scheduling ra~ materials for 
components and fabrication, so tknt the several parts of the finished 
prodUct moot at the assembly line ~ at the proper ti~-ko in order to mini- 
mime the-building of inventories, minimize the use of Stord:~o. s~co, 
and to keep a steady flo~,~ of materials from ra:~ materials througN the 
fabricating plant to the finished assembly line. 

As important as scheduling shifts of materials from civiiio.n 
production to war production~ in orderto maxi~ize war outout and to 
mJ~imizc' disruption rOsulting from shortages of material and over- 
supplies of materials and components, is the sfr~ilar problem in' reg~,rd 
to labor skills. I noted in yesterday's paper that the president of 
one of the major shipyards fools that shipbuilding is now being cur- 
tailed .to a: .point ~horo the shi~building industry is losing skilled 
mocha:nics. He feels that, if .the s~pya-rds arc not activated to a 
greater degre0 than at present in case of emergency tho~"e is g01ng 
to be a training ~rbble~:~ for i.~echhnics in shipyards. 

Of course, many of the skills needed for ~~r production are 
going to be quite similarto the skills needed for. th~ production of 
civilian products. I suspec.t most food items and textile items have 
very .li.ttlo change in their fabricating methods, and it is primarily 
in the finishing process that the change ~,.ill occur. In other lines, 
considerable changes in skills will 5e nec0ssarY. In order to m~ct 
• the d~mandfor labor, itis .going to be necessary, it seems '~o me, to 
plan for the skills that vrlll be needed to oroduce the mato~.±ol of 
warfare, to know the skills that are available, and to know the kind 
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~ 7  of methods of training semiskilled and unsk~±~.ed workers and peonle 
who are not s part of the labor force. Obviously, no economy can afford 
to have a stockpile of the right skills to produce ",~;a.r mat~_.~e~. 

Another major consideration of the mobilizatfon" phase is the 
most advantageous use of existin~ organizations, ludust~; is essentially 
a group of team organizations and each comp-~ny represents a team. ~ianage- 
merit, labor, suppliers of raw materials and c omponents~ machines, together 
have an increment of know-how that can be easily lost or d~inished. One 
team can make internal combustion en~ines~ another, gears; another,; bear- 
ings; and so it goes. If vre ~ere to ask a team 7~qich had been used to 
making gears to sh~-ft over and make a~unition~ and~ let us say, another 
team that had made sewing machines to s~ift over and make gears, both 
teams might lose considerable outnut in a hiatus period ~:~hen they :-~;ere 
shifting over and gaining ~uov~-how. A lesser loss might occur if the 
gear team continued to make gears and the serving machine company ~vas 
converted to a.~nunition output. 

Probably each of us can remember cases where this very thing 
happened in ~erld ~Far II. I recall hearing of a case of an automotive 
bearing manufacturer who early, in the war had considerable pressure 
placed upon him to convert his plant to the making of a~tmition, which 
obviously was greatly needed. But he was convinced that he and all Pfis 
competitors could not produce all of the automotive type of bearings 
that were going to be required for the tank and automotive program that 
would be essential tothe type of warfar'e he foresaw. Obvio~Sly~ ~ he was 

• .~.L 
right. That ~;as one of the most diffiCUlt problems that ~~e had,. th~ is, 
the bearings to meet the needs of the military program. If He had con- 
verted to a~unition, he would have lost time in gainS~g moment~n and 
know-how in the production of ammunition, and probably his plant would 
have of necessity been converted back to the production of bear±ngs, 
He would have again lost time as he reconverted and regained his ~o~;- 
ho~v~ and thenev; amunition producer would like~9_se have faced a similar 
problem 

NeW the %";ar Production Board left a legacy to todayts planners 
which is becoming more obsolete each day. I am reforr:hug to the volumes 
on war'contracts which the Jar Production Boal~l and the Ci~_iian Pr0duc- 
tion Administration put togethgr. This givcs~ ~or the majority of war 
contracts~ by companies i the types Of materiel that they pro4ucOd for 
the armed forces during the ~mr period. For the ~sriod of l~;or!d ]~;ar Ii 
it is probably a pretty ~good blueprint of ~J~hat the American industrial 
machine ~/~as doing an~ was capable of doing. Today :it is becoming obsolete 
as new companies are entering the field, old compahies arc disb.~n~ing 
and leaving the M~dustrial field, and many of the commnnies ~;hic~ ~]a-¢e 
existed are changing products and techniques. But somethSm3 Of that 
nature probably is e ssential for the quickest regearing and mobilization 
for ~artime. 
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Plants, shipyards, air fields, storage facilities, and military 
"establishments will all have shortages as vzar production b~gins to 
mount and as the armies are enrolled, trained, and prepared for active 
combat. ~Yartime production v~l! sho~ up shortages of capacity in n~nny 
places vrhore they ~ero not axpocted to exist. As the requirements for 
millions of items increase, theso shortages must be filled bF the con- 
struction of now plants and new facilities. Such production vil! dra~ 
labor and mat0rials away from the output of finished end items during 
tnu early phases of •mobm!mzatlon. but probably careful Olannin= can so 
ge~r ~heso ~two phases %hat they ~'~ill pretty easily mesh~togcth~r. " 

I think it is clear from this short discussion of the period 
of mobilization and the gaining of momentum in v~ar production that there 
are many problems---problems of shortages, of plant facilities, and a 
probiom of lack of information on the raw materials and components re- 
quired to produce end iteraS that are desired. There is a problem of 
labor shortages, geographical nmldistribution of labor, and so forth. 

It seems to me that in a period of ~a~r mobilization the achiev- 
ing of maximum production goes through four very definite phases. The 
first phase is a phase of rQconvorting, finding the shortages of materi- 
als, plant facilities, and the construction of plants~ this is oxact!y 
what happened in !~forld ~£ar II. If you look at the so-called oroduction 
statement v~hich was an indQx of tha output of munitions and ws.r construc- 
tion prepared by the l!~rar Produch~o~.Board, ~you ~$iI]. find that in the 
the third quarter of 1940 rrar construction amounted to 275 million dol- 
lars, or 24.4 percent of a total output of 1,126~000j000 dollars. Con- 
struction accounted for an increasiDg percentage of the total output 
until the third quarter of 1942~ when war construction amounted to 
$113823000,000 out of a total of @3~ 714, 000, 000 of v~r construction and 
munitions output, or 37.2 percent. Construction expenditures continued 
to exp~nd~ reaching a total of ~4~210,000~000 in +Jhc third auartor of 
1943, but this amounted to only 32.3 percent of a total output of 
$13j024~000~000. From this peak of expenditures :for war construction~ 
they fell steadily quarter after q~mrter throughout the remaining period 
of the r~r~ getting back do~m again to something in the neighborhood o£ 
250 billion dollars, and probably the majority of that ~.~as for some of 
]the highly secret weapons that ~r~re being dovolopqd in tha~ period. 
Undoubtedly, Oak Ridge Construction accounted for a tremendous amount 
of tb~t later construction as well as special bott!oncck plaints as new 
bottlenecks came up. 

. Closely follov/ng the major emphasis on the construction pro- 
gram, shortages of various ra]~ materials wore evid0nt in the ravr ~.atori- 
als program. The war machine chewed up materials in ~ntterns different 
from what a civilian industry required. In many instancesl, such as rub- 
ber~ it ]'~s necessary to develop a complete new industry in order to 
supply the raw material meads. However, the raT~ material problems wore 
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probably pretty.~vell out of the ~ay by the end of 1942, and most raw 
materials or adequate substitutes were availab!s ~tO meet most of" the 
needs of the war programs, a!thouch, a few programs ~ere limited by a 
lack of raw materials. The ultimate solution of the ra:: material prob- 
lem was an-allocation system primarily geared around four contro~_!ed 
materials. 

I F  " 

(~ce the raw material program was m~der control~ the next 
problem ef ~,~ar production ~Tas a series of bottleneck problems--one 
after another. Shortages of vario~ comnonents, such as ball bearings, 

~" ~m the component gears, and the m~ke, came up. 1~ost of these shortages ~ 
items resulte.d £rom aL chan~ing mix of the ~ar program. Certain end 
items re quir:ed mor~ of a common comnonent~than another military program 
required. For:example, a million dollars worth of motor ve~_mcles ~muAd 
require many mo~e bear~gs than ~-~ould a million dollars ~'~orth of almost 
an}~ category of a~munition, and this example can be multiplied many 
times . . . . .  

Now behind the global figures of war output, which I have been 
discussin[~, there ~Tere many,changes in segments of the ~:~ar program and 
in individual pro~rams. I have a fe~: charts here. Unfortunately, ! 
didn't get the material deem here in time to ~c,~t .... all the charts~ so 
some of them I ~ill refer to and ~e :rml.L try to visua].ize t..~ .... A 

. . F "~ chart~ ~hich Z ~do. ~.et have but ~h~ch you ~.m~l find in "Official }~uni- 
tions Production im the. United States,:""in a snecia] release of Ziay 
19£7, shoves the .~mjor~ programs of the war progra~ and shoves the decl~- 

2. . °  " " ing importance, relatively, of ammunition and bombs, the aec!mn.mig 
• ~ne e n d  o f  l : '  ' ;~ :" importance _in ships after a pea!< ~:as reached at ~ ~ ,:43. ~ 

(Charts were not reproduced.) . . 

Chart 2, ~'hich ~:e haw~ here, sho:~s in thousands of plane S:'the 
number of United States military airplanes produced and deliv@~ed hnd 
the averace montlZ[y production by quarters. ]h the yb~l'o~: area-~]~bscr 
to the bottom, ~;e see the relatively greater importance', of tr{~i~er~ in 
the earlier period, as you ~7ould expect ~:hen it ~:as n~c.,~s_,r,,, to train 
pilots for the later combat period~ then the ~o"~o,.,n~:. ~- imoortance,. . of trans- 
ports which stayed rather constant to the end of-the~{']'~ir. A 2~pid 
increase in the deliveries of fighters and reconnaissance ~ planes., an 
increase in medium and ii~Tht bombers, and then, the top aroa~ the reia- 

, ~o,, as this prod-am sh~ftcct, it shifted tive increase in hcavT/ bombers. ~ ~'~ " 
the need for man~: ra~-~ materials and corrpon~nts. E~ch ~2-po of nlane 
required different vol~mos ana ~.ypcs of materials. 

Chart 3, I do not haw~, but it shov[s thd ro!ativo ~port,?.nce of 
v a r i o u s  . . t~p~.s 09. m~÷m..~..~r, v . ~ s s . ~ ! ~ .  I t . . sho~ . : s  tn,~ i n c r e a s i n g  i m b o r t a n c c  
o f  c.ombat-w.~.s~.O~,~i a n d - t h . $ n  t h e  i n c r c a s i n g  i m p o r t a n c e  o-. r. t ~ e  l a n d i n g  
c r a f t  d , e l i v o r ,  i e : s -  .j~ust p r i o r  .~o t h e  ~ n v a s i o n  o "  ."~.~_~opo.~ ~..- 



The next chart sho~vs the tonnage of United States ~[aritime Com- 
mission, ships delivo:red'~ :a~id iga~ ~.{9~ see the shifting nature of the 
program. In the: early~peri.od the Liber~ty ship and t~e sta~.'dard tanker 
~-~ore of increasing:, imoorta~ce~ th0n about the fourth quarter Of 194~, 
the 'Liberty Ship pr0gratli' ~¢as gi~-~g 7~s,y to the Victory dr~r c:'.rgo pro- 
gram, an entirely dffforont type of ship, requiring different materials 
all the ~.my fre~ propulsion eq~ipr~ent to tf~c quantities of steel required 
for buillding the hul~., The military type like~,/se became increasingly 
important. 

These shifts in the program--it must be remembered-that these 
are deliveries--and their impact o'n the industrial mchine in many cases 
were many months ahead. As I recall it, the Liberty ship actually re- 
quired steel some two or three months in advance of delivery. It ~.~=as 
a highly prefabricated, mass production ship. The military ~ype, on 
the other hand, required much longer building time, much longer time in 
the shipyards from keel laying to launching, and required stool deliveries 
piecemeal over this period° 

The next chart-Land there are two comv.~.nion charts hero~ I have 
on-]y one of them-,v~e have here the value of United States A.~m.~y gun 
production. It clearly sho~;m the relatively changing importance in 
various types of guns. Guns mounted in deliveries very rapidly to the 
fourth quarter of 1942, with considerable emphasis, on tho lighter t]qoes 
of guns. The heavier guns in.crqased throughout the period and ~;~ere in 
about peak production on VE-day* ~ • h~ other chart, ".;~hich ldo no~ have 
here, sho~s the deliveries of gun ammunition for the ........ Lh~ted ou~es Army 
Program, and there you find that the peak came very late. The pe~!k ~s 
attained about the fourth quarter of 1943--logical after guns are de- 
livered you used ammunition; you don ~t need it before; so that vm, first 
turned our emphasis to producing the guns and then furnished the ammuni- 
tion to go ~ith them. }:o~- all these charts depict changes in doiivcries. 
The changing nature of deliveries indicates the kind of problem ~;e had. 

The last chart i have hero sho~vs the changing, nature of pro- 
grammed production. It comes from '';~ar Production ~oard Retort, issued 
at the end of the ~Jar. This shoves three programs, the progTam for three 
years, The solid black bars shmr the program as estimated at various 
periods before the: program ~ent into production. The red bars sho-,~/ the 
final output. In, the program for !942 and 194J~, the first bar to the 
left, in each instance labeled I November 1941, sho~'rs the first program 
of the military agencies as to the requirements on the ~]dustrial machine 
in the years 1942 and 1943. "At that tim~J Donald Nelson said that in his 
opinion these programs could be increased subs tantia~l.3r. The TT ~ ..... ~ • ... 0 ~ ..... our 

military programs . . . .  ~Tero 28 billion dollars for 1942 ~nc:~ 35 billion do!- 
lars for 1949, Donald Nelson estimated that ~0 billion dollars could 
be pro~ducod in 1942 and 56 billion dolla,rs could be produced in !943. 
Then ~ith Pearl Harbor and Pr~aSidential directives for'all-out ~,'~o.r pro- 
curemont, the miiitary agencies submitted a second program, ~-rhich is 
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$.,he. third ' ~ r  .---$he.;se~Qnd ).bar-/i~. : .eac.:h., .c,~se;;~,g Dona!d.,Ne:l~. Qn:t~ -. 
e s i ,  i m a t e . . O f  ~ ' "  ~ ~ "  ~ . . . . .  '~- ,: . . . . . . . . .  ~easzb4e  ' .9utputr--~n,d, ~e ,-,&end ~t,,~:e,,~ugX~.., ~ o g , ~ ' ~  ~?.~., ;60 : , - .  
biq!ion dollar~s and- .t.he i~.3 p.ro~ram,,~£: ~.Ol:-;bil,!i,~n dolla-r,~.~ ~ Th~se..:-.; 
prog-rams @ere  ~cor~side~ed. i ,~pos , s i ib . i . e ;~Y.~i  ~r,,~'.~..~O~ct'ibn....B:OS~-~,~.d., ;, and,., , ,  
s u b s e q u e n t  e s t i m a t : e s  r e  du6ed', ghem,., and:,~ .afs, ,,.,,~.~.is,ee,,: %hal r e d  bars ,  .c¢:.me, - 
ou t  ~ t h  the.  ~c ~.uai p ro d f i c~ ion .  - T h e  f . i n ~  s e t  off 'bars to". yop~-..~ig,ht: ". 
represents the several estimates of the 1944 program, each sub, sequent ~ 
estimate being reduced and approximating the fina], actual p~o~ram...- 

~i)fithin each of these changes in .program~ there-was a. multitude 
of changes of individual ite~:~s. Jhen .the~mi!itary f6rc~s: :ran into 
difficulty in Italy and the enemy artillery out-reached our.arti~lery,. 
there was a demahd for a sudden increase in both..,hea.vy, guns and:.hea%7 
am;nunition "output.. ~.4"nen things appeared to bog do,%~.~n France and it:..--- 
• loo.<ed~ like.we might., go into trench warfares, the. milita'ry progra,m sud-. - 
denly changed, with hea.vT,/ emphasis on trench warfare, type :",of end i.~ems ~, 
Each of these changes had serious impacts on industry. - 

Just one instance, tents. Before the invasion .of. !taly~ the. 
Corps of F, ngineers originally contemo]_ated that -t.l~ey Would q~arter. 

_~n •. " " 

the troops in tents, The ,,~ar Production Board converted .~I ~va~iable 
textile facilities to the production of tent tr;ills..; Then the engi ~ 
neers., on further study and reflection, decided that perhaps the best 
~.Tav was to billet-the troops in local b~ildings, so the tent program., 
vms cut back, ?Iith the actual in%~sion-of Italy,, it was discovered- 
that tents were going to,be needed~ and almost ovorni&,Tht all £he avail- 
able tents were sucked out of the-pipeline, and the demand for more 
tents ~.~as heavy. The Quartermaster Corps did no% have %:,~at was con .... 
sial.areal an adequape ,supply of. tent t"~-~i!Is, so the t.extilo industry,~Tms 
again reconvertod to all-out production of tent twills. 

These sudden changes of i~.pact created .chaos in the industrial 
machine during the war period. Obviously, such changes are necessary. 
I wouid just iiko to sh~,7 what happens. I don't have a chart, but I 
have some figures on. the blackboard. This is ¥,~at th(~ economis:5 calls 
the ',multiplier or .accolerctor concept.', -.It ~s. some.thing tha.t has.. been- 
happening to .American. fimdustry.in the last.two Y~%~S,-~:. . In the spring. . of 
1949,. distribut, ors decid@d to .c~@ back i.nventorios. The-impact worked 
back until..there rms qai-be some serious;curtailment .in the output of 
some consumer goods, in a great many of.the consumer sof..t ge0ds. .This,'. 
year a reversal is .occurring, and ".~/dustr~ is building in.v.o~..tories. 
This is a clcar.i picture , of .... ccelor~:~on,i . . . .  ~ . . . , .  

f 
" . ~ .  . • • ' . . . , . .  . - • • - . . . . ,  " , ~ . , ,  " . ~ . . . ~ . ' ~ . ~ ,  . • ' 7  ' : ,  

h a v e  ,a'Ssumed h a r e  She dc~ys, o f  stlpplx.,:~:[hicl~-~;,~ght be ..roquire.d..- 
I hope my.morner, y: :did not;  .serve me .tgo,.},;e~%,. :, In::-th@::fro~t,."li~.~e~, as,..s',,~e 

suppl.y i n  the..l>hegt.<~r o£,.,ope.rat:ions resc.~.v.,9~::;a:. 90-~y:;S.U~P~Y, ~n, .%r~nsi t  
from the zonal o f  interior.~to the theater :of. ep~r,.,t:~o~;,.: anle, l .a-:;6O~day 

~ ,  +a 225-~aN[; s,upp ,-y. reserve in the zone of interior; or ~..to.~ l::of, a " • " 
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In the secon~ column I have assumed an expenditure rate of I00 
units. So the front line would require 1,500; thb rear depot, 3, CD0~ 
the theater:of operations reserve 3~000, and so forth; a total ~a the 
pipel~e of 22,500~ 

But suddenly the Battle Of the Bulge occurred-Lor some other 
happenstance of the misfortunes of ~varfare--~nd t h~ daily expenditure 
jumps to 200-at the front l~ue. So the front-line troops fee! that 
they n~r need 3~000 instead of 1~500; they have only a 7-day supply, 
so :hhey immediately ordcr 1,600 from the rear depot. The roar depot, 
filling that order, finds that it has a 7-day supply st the ne~:~ 200- 
expenditure rate, and it orders A,600. The theater of ooerations 
reserve finds that it is v~lpod out of reserves, so it orders ...... 
And the pipeline that %~e can't do much about," the in-Zransit pipeline, 
nevertheless, drops to where it looks like seven days, and in ~the 
attempt to fill that, the zone of interior ends up v~lth its available 
supplies shipped out and ~ith unfilled orders of 53 days at the 200- 
expenditure ra~e. The zone of interior immediately puts an impact on 
industry for 22,600 units 'of end items, on an industry ~Thich is gearbd' 
to produce 100 end items. So you can see what that does to th0 indus - 
tris~l machine. 

- Now i f  vre r e v e r s . a  t h e  p r o c e s s ,  you  can  s e e  ~...r~qt w o u l d  h a p p e n .  
]~le ~Tould ~.Tind up  ],vith a r e d u c t i o n  f r o m  a 2 0 0 - e x p c . ~ d i t u r e  r a t e  a day  
t o  a l O 0 - o x p o n d i t u r e  r a t e  a d a y  :~'~th f r o n t - l i n e  t r o o p s  ~',~th 3 , 0 0 0  u n i t s .  
You w o u l d  f i n d  t b ~ t  t h e y  bad  e n o u g h  f o r  30 d a y s ,  and t h e y  wouZdu. ' t  o r d e r  
for 15 days. Th'~t ~ould back up secondary rgsorves. They woul~u 't order, 
and it ~:~ould continue to back UP until alk echelons found themselves with 
a Surplus of 22,000 units,- or ll2 or l l3 days of output at a 200-w~it 
rate v~qich they ~ore geared to; so they cancelled the orders~ end the 
industrial machine has to be shifted. 

I am afraid I am overtime no~.T. I am just going to race through 
these last tTro or throe items. 

Output related to Capacity fools you. If you gear your output 
of things so that they mLnimizo the nt~nbor of changes that you have to 
make in your faci!itics $~U m~ximizc ths t output. If you continuoTas!y 
roll a ste-~! nlant mill or a strip mill, a brass sheet mill, an al~inum 
mill, an aluminum extruding press on one porticulsr:item without shut-' 
do,ms and r<~gearing, you increase your output trOm0ndously. That is one 
of the mistakes that some of us economists made in lookin~ at the nlants 
that wore put in durLng wartime. In changing to peacetime output~ we 
thought we were going to have tremendous surpluses, but the surulus 
vmsn,t there. Thus in :peacetLn~.e convarsion ~~here orders arb in small 
blocks and ~ou have to reset Up your equipment, you lose Bonsidorablo 
OUtput. So if you take allegiance for crosshau!~g by the trdnsportation 
system, time cons~.~ed i~ transit, and other factors, it is possible to 
get more out of the industrial machine by segr~go~t~g the ardors and 
putting in each facility an order for one specification. 
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I think that a great deal of attention should be paid to the 
use of facilities in liberated areas and conquered cot~qtries. In Vlorld 
Vfar I!, when France was liberated, it was fo~d hhat the al~nnin~: indus- 
try was practically intact, ~,rith facilities and electric porter for the 
reduction of bat~ite ore to the finished, product. However, it did not 
have the necessary facilities to make Bailey bridges and landing mr~.ts, 
and some of those other thirgs ~:~,~ich were essential. 15 ~,~uld be use- 
less to have made aluminum foraircraft and transoorted it back across 
the Atlantic Ocean to be fabricated. But it might be po.~sible through 
.advance planning to be able to take some of the load off the !iome in- 
.dustriai machine and oiace the load there. There is one thingL1~e can 
be sure of, %;e are goingto feed and clothe the liberated countries 
and populations in conquered areas :t.o ~he minimum to prevent disease 
and t~rest, and if we can g.~t any benefit out of their plants, at least 
we.will have made some ~'.rork and the devil ~:,,on 't have to look out for so 
• many hands. 

Textile plants also were pretty much intact in Eurooe but they 
needed raw materials. Rubber facilities ~,ere in fairly good condition~ 
again they lackedraw materials and %ire molds.- Now to the extent that 
we are s~e we are coming to the closing phases of combat, the liberated 
~nd conquered facilities can be used for the production of war m~:[eriel 
which may aid the domestic ,~dustrial.machine to start the reconversion 
phases earlier; in liberated areas, it may give a head start on rehcbi!i- 
tation in foreign !ands. 

This leads me to the reconversion pha.ses, I am going to ,- .~ry to 
do that in just five minutes. The civilian economy is co mpl~e-tely mai- 

' ~ tremendous shortages visible adjusted at the end of the ,~ar. Trier.., are 
and ~nvisib!e. Invisible inventories, that is., inventories of clothing, 
consumer durable goods, such as refrigerators, $.:mshingmdc.hines~ and 
the lik@ are prett3r well used un in the civilian ecpnomy. Housing 
~ndoubtedly has been c u: t...,li~;d At the same time the civilians have 
ample sums of money. This combination .creates an explosive situation 
when the economy" starts into reconversion, ,%nd it seems to me that out 
of this reconversion phase a.theoretical economist coulc, make a good 
case for the ~ generation of Our complete busineso ~ " cycJ.e. Population 
increases are collapsed into a very short period of years. Dtu~ing the 
period of warfare family formation has .declined, birth ratios • have tended 
to decline .ordinarily, and then .at th~ end of the war, f~ami!y formation 
jmmps~ birth rates jump~ new families require new hqusing Which doesn't 
exist, and we have housing programs. . 

I think it is to the credit of the Americ~!n hou.sin~.-~dustr>r 
that in less than four yet~,rs .it has furnished over ~ four million d;vellk.ug 
unl~s, to the Americah people. At the end of the ~ar~ that industry was 
completely flat. Most building .material concerns had" boon out of busi- 
ness during most of-the war; th.oir .plants ~:.,;ers co,~.pletoiy disintc~r..,.~ed~ 
in s'omQ places had to be rebuilt;, their manoo~;rer wcs scattdred~ their 
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skills pretty largely dissipated; and for that ~dustr~y to corns back 
and rebuild ils brick plants, cast-iron soil-pipe plants, the clay-tile 
plants, and so forth, and gear in and produce the housing that has been 
produced, is amazing to me. 

Now the recon,version comes in.. waves. The easiest thing to 
reconvert was gasoline. Gasoline rationing was dropped almost sim~- 
taneously with the surrender of Japan because a substantial portion• of 
the gasoline could be used for either military Vehicles or civilian 
vehicles. Next came thc textile industry, since its reconversion ~'fas 
not substantial. Then along came other industries, such as the auto- 
motive industry, and so forth, ,~hich ~~ad completely re.conv6rtod and 
installed new mmchinory and equipment and developed new tocbaniquGs. 
They had to get war-type machinery out and got new materials flo~<~ng 
into the pls~t; t ~ ~ " hey haa to ge'c ne~- equipment set up, and they had a 
period of considerable slack ~,~hil~ they ~zcre rec~'~vorting. The recon- 
version period is pz.ett~ ~ell over and there are only tvzo ~qdustrios 
left to go through their first postvzar readjustment, the automotive 
industry and the housing industry. Thank God, I don't haw to forecast 
this morning v~qen those ~ill hit peak and reconvert to full peacetime 
conditions. 

There are other things to watch in this gearing for war produc- 
tion. You have to watch ultimately, the balan.ce bet~,~een the use of 
manpower in the fighting force and the use of man.power at hO::e. A study 
of 'population figures here ~dll be of groat benefit, i;I ~:,asi.looking at 
some estimates yesterday, and we: have only a:level number of men between 
the ages of 15 and, roughly, 35 for the next lO or 12 years. We have an 
increasing number.of Younger people under 15 and an increasing number of 
older people over:: 65. So if ultimately manpo~ver limits the war effort 
on the home front and on the battlefront, population figures should be 
looked at rather carefully, Then as the. war baby of 19/~O-comes to mili- 
tary age--15 to 20--vie commence to find the a~iber of people in the 
population of that age increasing, increasing relatively in proportion. 
Ny guess is that if we have ~tar in the next year'or two, we would find 
the mili$ary forces very hard .put to recruit .the manpo~~,er they ~;ould 
need. It would take an industrial front ,:~i:th less effort to balance 
the military side. But coming after 1960, 1965, and 1970, it .might be 

.,that ~lith the military taking all the young men whoare available and 
qualified, they might have mdre manpo~er than ~,,~ould balance the civilian 
manpo~ver. 

Finally in closing I v:ould like to throw out one suggestion~ 
that is, without, underrating military men or civilian employees of the 
Government, it seems to me that for rapid reconversion, rapid readjust- 
ment for maximum ~ar output, it requires complete cooperation of the men 
in industry, for it is only they ~ho kn~7 the many ramifications and 
difficulties that are involved in Shifting from peacetime to ~:ar produc- 
tion, and ! v:ould like to drop the suggestion that perhaps some of those 
who were in the civilian war agencies should be recruited no~ in a 
civilian reserve much like the military reserve. They should be called 
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up frOmtime to time tO work-~ith .the military and ~,~ith thc people in 
the: Govdrn~ent and in the govcrnment agencies on some of th~ problems. 
It is surprising ho~7 fast you-can lose your touch ~~ith these military 
problems. 

Tbmk you for being';s'o attentive, Thank you, Colonci ~JlcI~Mnzie, 
for inviting me dov~n bore. I,trust I have given you something. In the 
remaining moments, I ~ill an~sv~er or try to ansv~er any questions you ~.~-ish 
to put to me. 

QUESTION. Sir,. tb.o question of having an actiV6 organization 
working on problems of alloc~tions and priorities for the purpose of 
getting an ample organiza,tion a-b ~ the time of D-day is a constantly 
recurring one., }{o~r long do you think it vould take to assm:~ble an 
effective, efficient operating division--a division of a"v~artim~ 
agency---for the purpose of getting information from industry as to hovf 
fast materia].s and components will be used~ and how fast. control and 

( ~  " .~, allocatlonsystems of ~t~rl~Is and components ~,,i1.l be "~-~orkod out? 

~. JOHNSON : '~" 7 • ~e±±, I think that is a matter of occurrence. 
If it would occur today or tomorrow, you still have yo~r Donald Nolsons, 
your Cap Krugs, your Paul Porters, and the others, and many of the 
junior teamS that ~orked with them. They could be brought back together. 
It probably wouldn't take too long to tam~ up their team~¢ork.. "There is 
• a certain kind of teamv~ork that goes with that kind of:organization. 
Bill Lava~ence and Dick Sherman ~,il! tell you that ~re hod. :Donsiderable 
Problems rrithin -an agency like the ~'i~ar Production Board, ge[ting lia"isen 
bet~een one group and another~ getting a meeting of minds. It .takes a 
certain amount of time, even after men kno~r the problem, to get t~SmL 

. . , . { 

work and get going. , ,. 

I "~7ould guess if it happened today, yo u ~ould be ablc to put 
tOgcthe~r a team in thre-e or Six months, probably bo-P0rJ you actually" 
~-~o~Id get going, but men like Donald Nelson, Hiland ~.~tcheller, and 
Bill I~tt are going to reach, an age wher.~ they vron't have.~he .-give 
that they have today, and thun' the responsibilityis going to-come 
d0vm to some of the junior teams, which didn't see th~-:tops'idg plarming 
that .~vent on in the ~mr agencies. Five years from no~, it ~ight itake 
six months.; .ten years from now, fit might take nine.months to a yehr. 
In that period-, ?,~ar items are ohang~g as"you develop hev~.~-reapons of 
warfare and modify existing ~rsapons, so that any material.,that you have 
available ~oday might be completely Obsolete. ..... - ...... 

COLONEL NcIC~NZIE: }.~. Jo~nqson, " i, thank ' you on, beh&!f .of the 
college for coming do~m he.re ~ h i s  morning~ 
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