


Report Documentation Page

Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,

including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it

does not display a currently valid OMB control number.

1. REPORT DATE
MAR 1997

2. REPORT TYPE
N/A

3. DATES COVERED

4. TITLEAND SUBTITLE

TheBIG 'L’ American Logisticsin World War |1

5a. CONTRACT NUMBER

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S)
Alan /Gropman

5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)
National Defense University Institute for National Strategic Studies Fort

McNair Washington, DC 20319

8. PERFORMING ORGANIZATION
REPORT NUMBER

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

10. SPONSOR/MONITOR'S ACRONYM(S)

11. SPONSOR/MONITOR'S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release, distribution unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF:

a. REPORT b. ABSTRACT
unclassified unclassified

c. THISPAGE
unclassified

17. LIMITATION OF
ABSTRACT

uu

18. NUMBER | 19a NAME OF
OF PAGES RESPONSIBLE PERSON

456

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



Cover: The background for the cover is “The Home Front 1941 - 1945, an
original poster prepared for the 50th Anniversary of World War I1
Commemoration Committee. Used with permission.




THE
BIG ‘L’
American Logistics
in World War 11




For sale by the U.S. Government Printing Office
Superintendent of Documents, Mail Stop: SSOP, Washington, DC 204029328
ISBN 0-16-048668-8




THE
BIG ‘L’
American Logistics
in World War Il

An Industrial College of the Armed Forces Study
Edited by

ALAN GROPMAN

1997
National Defense University Press
Washington, DC

hdu

DPRESS




National Defense University Press Publications

To increase general knowledge and inform discussion, the Institute for National
Strategic Studies, through its publication arm, the NDU Press, publishes McNair
Papers; proceedings of University- and Institute-sponsored symposia; books relating
to U.S. national security, especially to issues of joint, combined, or coalition warfare,
peacekeeping operations, and national strategy; and a variety of briefer works de-
signed to circulate contemporary comment and offer alternatives to current policy.
The Press occasionally publishes out-of-print defense classics, historical works, and
other especially timely or distinguished writing on national security.

Opinions, conclusions, and recommendations, expressed or implied
within, are those of the authors, and do not necessarily reflect the views
of the Industrial College of the Armed Forces, the National Defense
University, the Department of Defense, or any other U.S. Government
agency. Cleared for public release; distribution unlimited.

Portions of this publication may be quoted or reprinted without further permission,
with credit to the Institute for National Strategic Studies, Washington, DC. NDU Press
would appreciate a courtesy copy of reprints, reviews, and tearsheets.

Many NDU Press publications are sold by the U.S. Government Printing Office. For
information on availability of specific publications, call (202) 512-1800 or write to
the U.S. Government Printing Office, Superintendent of Documents, Mail Stop: SSOP,
Washington, DC 20402-9328.

First printing, March 1997

ISBN 1-57906-036-6

vi




CONTENTS

FOREWORD ix

ACKNOWLEDGMENTS Xz

INTRODUCTION x1ii

1.

E.T(

~1

Alan Gropman

INDUSTRIAL. MOBILIZATION 1
Alan Gropman

AcQuisITION IN WORLD WAR 11 97
John E. Bokel and Rolf Clark

THE EcONOMIGS OF AMERICA’S WORLD WAR 11
MOBILIZATION 145
Donald L. Losman, Irene Kyriakopoulos, and
J- Dawson Ahalt

BuILDING VICTORY'S FOUNDATION: INFRASTRUCTURE
Hugh Conway and James E. Toth

LEND-LEASE: AN ASSESSMENT OF A GOVERNMENT
BUREAUCRACY 265
Marcus R. Erlandson

JoiNnT LocisTICS IN THE PACIFIC THEATER 293

Anthony W. Gray, Jr.

MareriarscarACT: THE C“MATERIEL BATTLE’ IN THE
EUROPEAN THEATER 339
Barry J. Dysart

Vit

193




Contents

APPENDIX: THE WAR AGENCGIES OF THE EXECUTIVE BRANCH OF
THE FEDERAL GOVERNMENT 393

BIBLIOGRAPHY 413

INDEX 437

TuE EDITOR AND AUTHORS 445

viii




FOREWORD

American logistics in World War II was “‘big’’ by just about any mea-
surc one can devise. There is no question that it played a dominant
role in the allied victory and thereby shaped the history of the rest of
the century. The lessons of that achievement, consequently, remain
essential today, especially for those who study and work with the re-
sources component of United States grand strategy. So it is important
that those lessons be accurate, that they portray a balanced view, point-
ing out shortcomings as well as documenting great successes; other-
wise, a mythologized picture of the “‘Arsenal of Democracy’ may be
perpetuated. It was in this spirit that the Industrial College of the
Armed Forces convened a symposium to address the lessons of World
War II logistics—*‘the Big L.”’

The extended essays published here began as papers delivered at
the symposium, then were expanded and revised for this book. Writ-
ten by faculty of the Industrial College, theyaddress the massive subject
from seven perspectives: industrial mobilization; acquisition of war
materials; the economics of mobilization; the building of infrastruc-
ture; the Lend-Lease program; joint logistics in the Pacific Theater;
and jointlogistics—the “*materiel battle’’ —in Europe. The American
effort—mind-boggling as it was in sheer numbers—was flawed in
many respects. With the advantage of hindsight, the authors take a
hard, unsentimental look at these areas of WWII logistics and offer a
balanced analysis that will best serve our understanding of this subject.

It is particularly appropriate that this book is a product of the In-
dustrial College because ICAF isa unique institution—the only senior
military college in the world dedicated to comprehensive study of the
resourccs component of national security. The idea for the book as
well as the symposium was conceived and seen to fruition bya member
of the ICAF faculty. The book you hold in your hands is no mere pro-
ceedings of a conference, but a comprehensive, fully developed an-
thology that can serve both as a textbook for the student and an en-
lightening guide for the general reader.

John S. Cowings

Major General, U.S. Army

Commandant, Industrial College
of the Armed Forces
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INTRODUCTION

Alan Gropman

hat do we mean by our title: The Big “‘L"’? We mean we intend

to examine World War II logistics from a broad viewpoint.
Here are some definitions of logistics indicating the expanse of the
expression. ‘‘Logistics is a system cstablished to create and sustain
military capability.””! Createis a broad term which involves raw materi-
als, people, and finance (or labor and capital), research and develop-
ment, machine tools, factories and transportation (which we call
infrastructure), and acquisition. Sustain is equally broad, involving
munitions and ammunition, food and cooks, spares and spare parts,
maintenance and maintainers, billets and billeters, hospitals and
doctors and nurses, and transportation (roads, railroads, airfields,
ports, canals, bridges, locks—more infrastructure—pilots, merchant
mariners, drivers).

Historian Stanley Falk defines logistics on two levels. At the im-
mediare level, he specifies that *‘logistics is essentially moving, supply-
ing, and maintaining military forces. It is basic to the ability of armies,
{leets, and air forces to operate—indced to exist. It involves men
and materiel, transportation. quarters and depots, communications,
evacuation and hospitalization, personnel replacement, service and
adiministration.”” On a broader plane, Falk says logistics is the “‘eco-
nomics of warfare, including industrial mobilization, research and
development, funding procurement, recruitment and training, test-

! Jerome G. Peppers, Jv. istory of United States Military Logistics 1935-1985, A
Brief Review (Huntsville: Logistics Education Foundation Publishing, 1988), iv.

xiff




The Big “L"”

ing, and, in effect, practically everything related to military activities
besides strategy and tactics.”?

A founding father of logistics thinking, Henry Eccles explains
the word this way:

Logistics is the bridge between the national economy and the
combat forces, and logistics thus operates as ‘military economics’
in the fullest sense of the word. Therefore, logistics must be
seen from two viewpoints. Logistics has its roots in the national
economy. In this area it is dominated by civilian influences and
civilian authority. In this arca the major criterion of logistics is
production efficiency. On the other hand, the end product of
logistics lies in the operations of combat forces. There logistics
is dominated by military influence and by military authority. In
this area the major criterion of logistics is its effectiveness in
creating and sustaining combat forces in action against an
enemy.

More concisely: *‘Logistics is the provision of the physical means by
which power is exercised by organized forces. In military terms, it
is the creation and sustained support of combat forces and weapons.
Its objective is maximum sustained combat effectiveness. Logistical
activities involve the direction and coordination of those technical
and functional activities which in summation create or support the
military forces.” Eccles also understood the relationship between
logistics and grand strategy: ‘‘economic capabilities limit the combat
forces which can be created. At the same time logistic capabilities
limit the forces which can be employed in combat operations. Thus,
it is obvious that economic-logistic factors determine the limits of
strategy. The economic act of industrial mobilization is related to the
grand strategy. The operational logistic action is related to specific
strategic plans and to specific tactical operations.’™

% George C. Thorpe’s Pure Logistics: The Science of War Preparation, introduced
by Stanley L. Falk (Washington: National Defense University Press, 1986), xi.

® Henry E. Eccles, Logistics in the National Defense (Westport: Greenwood Press,
1981}, 17-18, 23, 4]1. Duncan Ballantine writes: “‘As the link between the war front
and the homc front the logistic process is at once the military clement in the
nation’s economy and the economic element in its military operations.”” Duncan
S. Ballantine, U.S. Naval Logistics in the Second World War (Princeton: Princeton Uni-
versity Press, 1947), 3.
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INTRODUCTION

The relationship between grand strategy and logistics, there-
fore, is fused. In the case of the United States in World War II the
connection between the two was intimate—in fact it was intrin-
sic—logistics was the strategy!* Germany’s grand strategy was light-
ning war, one that poorly considered logistics, and Germany built a
logistics foundation suitable for quick wars against weaker or politi-
cally divided enemies. That state put a much higher percentage of
its people into uniform, especially the ground forces (Germany mo-
bilized a military force as great as that of the United States with
a much smaller population), and the United States put a smaller
percentage of its population into uniform (smaller than both major
adversaries and both major allies too) and a higher percentage of
its population into factories producing munitions for itself and, as
importantly, for Germany’s (and Japan’s) enemies. Germany paid
dearly in human losses and defeat.

Military historian Kent Greenfield argued ‘‘that the concept

* An Army “‘official” history argues: *World War II was a logisticians war. Its
outstanding characteristics were the totality with which manpower and resources
were mobilized and the vigor with which the belligerents actempted to destroy
each other’s material resources for war. Fabrication and assembly plants, refineries,
laboratories, rail and highway networks, ports and canals, oil fields, and power
generating installations, because of their logistic importance werc primary objects
of offensive action. Developments in mechanized, aerial, and amphibious warfare
made the logistic support of armed forces vastly more complicated and extensive. . . .
Our cause would have been lost without the magnificent logistic support by our
entire Nation. Logistics provided the tools with which our air, ground, and sca
forces fashioned victory. . . .. World War II was a war of logistics. Never before had
war been waged on such varied, widespread fronts. Never had onc involved so many
men, so much materiel, nor such great distances. Never had combat operations so
directly affected whole industrial systems and populations. Logistics . . . in many
cascs dictated . .. considerations of strategy, whether the grand strategy of the
United Nations or the strategy of a single campaign. From the over-all standpoint,
the major logistic problem of the war was the utilization of national resources in
mceting the nceds of the strategic plans formulated by the Combined Chiefs of
Staff . . . for the complete defeat of Germany and Japan. . . . No strategic plan could
be drafted without a determination and evaluation of the major logistic factors.”
Director of the Service, Supply, and Procurement Division, War Department Gen-
eral Staff, Logistics in World War H: Final Report of the Army Service Forces, reprinted by
the Center of Military History (Washington: Center of Military History, 1993) viii,
32, 33.
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The Big “L”

underlying’” President Franklin D. Roosevelt’s grand strategy was
that “‘the role of America was from first to last to serve as ‘the arsenal
of Democracy,” ”’ and that its proper contribution to victory was to
confront its enemies with a rapidly growing weight of material power
that they could not hope to match; then use it to crush them with
a minimum expenditure of American lives.”

Roosevelt declared his strategic logistic intent on 29 December
1940. With half of France occupied and all of Czechoslovakia, Po-
land, the Netherlands, Belgium, Luxembourg, Denmark, and Nor-
way fully enslaved by Nazi Germany, and with the United Kingdom
economically ruined and fighting alone, he gave his “‘Arsenal of
Democracy’ fireside chat. The United States would be the logistic
foundation for the alliance it selected to join first politically and
more important economically, and after 7 December 1941, militarily.
Previously that month, Roosevelt had announced the lend-lease con-
cept in a press conference, and now he was using his very bully pulpit
to rally the country to his strategy.

This was Roosevelt’s first fireside chat after his third election.
He wanted to convey a sense of urgency about United States security
and about the need to provide war materials to the United Kingdom
and to prepare for combat should that come. The previous month,
Roosevelt had sent 50 overage destroyers to Britain in exchange for
basing rights. This was an unneutral act for which Roosevelt did not
ask congressional permission. The president (and his military chiefs)
believed the consequences of a British defeat for the United States
were intolerable. He said:

My friends, this is not a Fireside Chat on war. It is a talk on
national security; because the nub of the whole purpose of your
president is to keep you now, and your children later . . . out of
a last-ditch war for the preservation of American independence
and all of the things that American independence means to you
and to me and to ours. .. ..

Some of our people like to believe that wars in Europe and
in Asia are of no concern to us. But it is a matter of most vital
concern to us that European and Asiatic war-makers should not

® Kent Roberts Greentield, American Strategy in World War II: A Reconsideration
(Malabar, Florida: Robert E. Krieger, 1982), 74.
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INTRODUCTION

gain control of the oceans which lead to this hemisphere. ...
Does anyone scriously believe that we need to fear attack any-
where in the Americas while a free Britain remains our most
powerful naval neighbor in the Atlantic? And does anyone seri-
ously believe, on the other hand, that we could rest easy if the
Axis powers were our neighbors there?

If Great Britain goes down, the Axis powers will control
the continents of Europe, Asia, Africa, Australasia, and the high
seas—and they will be in a position to bring enormous military
and naval resources against this hemisphere. . . . There is danger
ahead. . .. We must admit that there is risk in any course we may
take. But I deeply believe that the great majority of our people
agree that the course that I advocate involves the least risk now
and the greatest hope for world peace in the tuture. The people
of Europe who are defending themselves do not ask us to do
their fighting. They ask us for the implements of war, the planes,
the tanks, the guns, the freighters which will enable them to
fight for their liberty and for our security. Emphatically, we must
get these weapons to them . . . in sufficient volume and quickly
enough, so that we and our children will bc saved the agony
and suffering of war which others have had to endure. . .. De-
mocracy’s fight against world conquest is being greatly aided,
and must be more greatly aided, by the rearmament of the
United States and by sending every ounce and every ton of muni-
tions and supplies that we can possibly spare to help the defend-
ers who are in the front lines. ... We are planning our own
defense with the utmost urgency and in its vast scale we must
integrate the war needs of Britain and the other free nations
which are resisting aggressions. . . . We must be the great arsenal
of democracy. For us this is an emergency as serious as war itself.
We must apply ourselves to our task with the same resolution,
the same sense of urgency, the same spirit of patriotism and
sacrifice as we would show were we at war . . . .°

6 Russell F. Buhite and David W. Levy, editors, FDR’s Fiveside Chats (Norman:
University of Oklahoma Press, 1992) 163-173.
Greenfield, has written: *‘One of the foundations on which American strategy

was built had already hardened into a national resolution before the United States
had entered the war. This was that the national interest of the United Statcs required
the survival of Great Britain and its postwar freedom of action as a great power. It
was embodied in the policy of the President to which the nation gradually rallied
in the interval between the fall of France in June, 1940, and December 7, 1941. It
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The Big “L”

The next month Roosevelt asked the Congress for permission
to lend or lease munitions and other supplies to the United Kingdom
and to whomevcer else’s defense the president thought vital to the
security of the United States. Two months later the Congress gave
the president the Lend-Lease authority he asked for. Lend-Lease
preserved the United Kingdom in its darkest hours. It sustained the
Soviet Union at the moment of its greatest peril, and it provided
that state the munitions and raw materials that in very large part
contributed to the slaughter of 90 percent of the German military
forces who were killed during World War II. (China received Lend-
Lease support too in its war with Japan.)

It’s an old story, but bears repeating. The United States used a
logistic strategy (as opposed to Hitler's Blitzkrieg strategy) to build
armaments in depth rather than in width. Hitler, who expected to
win his wars quickly, did not invest in infrastructure—that is, he did
not use his raw materials to build new munitions factories; he used
materials to build new munitions. When he discovered that the war
was to be a long one, he had to begin building factories after the
United States had completed its factory construction. Germany mo-
bilized more men for its army than did the United States and about
as many men in its armed forces as the United States (with a much
smaller population), spent a greater part of its gross national product
on the war than the United States, and had a higher percentage of
its women producing in industry than the United States, but it did
not produce sufficient armaments and was drowned in a sea of allied
munitions.

This volume, then, will examine logistics defined broadly. Indus-
trial mobilization for the war will be explored, acquisition of materiel
will be scrutinized, management of the United States economy will
be surveyed, infrastructurc construction both in the United States
and overseas will be investigated, Lend-Lease (combined logistics)
will be appraised, and joint military logistics in both major theaters
will be studied. In this way, to varying levels of depth, we will have
scanned American logistics in World War II from a broad perspec-
tive.

remained the foundation of American strategy throughout World War II.”” See
Greenfield, 3.
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1. INDUSTRIAL MOBILIZATION

Alan Gropman

n a toast made by Joseph Stalin during the December 1943,
Teheran Conference the Soviet dictator praised United States
manufacturing:

[ want to tell you from the Russian point of view, what the Presi-
dent and the United States have done to win the war. The most

important things in this war are machines.... The United
States . .. 1s a country of machines. Without the use of those
machines . . . we would lose this war.’

World War II was won in largest part because of superior allied
armaments production.? The United States greatly outproduced all

! Stephen Donadio, Joan Smith, Susan Mesner, Rebecca Davison (editors), The
New York Public Library Book of Twentieth-Century Quotations (New York: Warner Books,
1992), 184. Sec David C. Rutenberg, Janc S. Allen (editors), The Logistics of Waging
War: American Logistics 1774-1985 Emphasizing the Development of Airpower (Gunter
Air Force Station, Air Force Logistics Management Center, 1986). 81-82. More
than $48 billion worth of supplies were furnished to allies, and aircraft and parts
amounted to more than 16 percent of that total. About two-thirds of the total went
to the British Empire, and most of that went to the United Kingdom.

2 Alan Milward wrote that *‘the war was decided by the weight of armaments
production.”” Alan S. Milward, War, Economy and Society: 1939-1945 (Los Angeles:
University of California Press, 1979), 75. World War I was extraordinarily different
from World War I, given that only 20 vears separated them. A typical United States
Army division in World War Il required the support of 400,000 horsepower to keep
it moving, versus 3,500 for one of General John J. Pershing's divisions, and a World
War II division was less than half the size of a World War I similar unit. Considering
the relative sizes, a World War II unit requited 228 times the horscpower of the
one 20 years carlier. Thus the demand on industry in World War Il was truly striking.
See James I.. Abrahamson, The American Home Front (Washington: National Defense
University Press, 1983), 132.




The Big “L”

its allies and all its enemies, and at its output peak in late 1943
and early 1944, was manufacturing munitions almost equal to the
combined total of both its friends and advcrsaries. The prodigious
arms manufacturing capability of the United States is well known by
even casual readers of World War II history, if its decisiveness is
not as well understood. But myths provoked by sentimentality have
evolved in the half century since the war ended, and thesc have
become a barrier to comprehending the lessons of that era.

When viewed in isolation, the output is indeed impressive.
United States gross national product grew by 52 percent between
1939 and 1944 (much more in unadjusted dollars), munitions pro-
duction sky rocketed from virtually nothing in 1939 to unprece-
dented levels, industrial output tripled, and even consumer spending
increased (unique among all combatants). But United States indus-
trial production was neither a ‘“‘miracle’’ nor was its output compara-
tively mighty given the American advantages of abundant raw materi-
als, superb transportation and technological infrastructure, a large
and skilled labor force, and, most importantly, two large ocean bar-
riers to bar bombing of its industries.? Germany, once it abandoned
its Blitzkrieg strategy, beccame similarly productive, if not more so,
and British and Russian industry, given German attacks on Britain
and the Soviet Union, performed outstandingly, too.?

This is not to say that United States logistics grand strategy” was

* Milward, 78-74. The United States ‘*had advantages in terms of size of labour
force and raw material supply that were shared only by the Soviet Union, or would
have been had not so much of Russia been in German hands.”

* Paul A.C. Koistinen is probably the most asscrtive revisionist dealing with
United States World War II industrial production. See his ““Warfare and Power
Relations in America: Mobilizing the World War 1T Economy,”” in James Titus (edi-
tor), The Home Front and War in the Twentieth Century: The American Experience in
Comparative Perspective: Proceedings of the Tenth Air Force Academy Military History Sympo-
sium (Washington, Office of Air Force History, 1984), 101. For an opposing view
see, in the same volume, Robert D. Cuff's commentary on Koistinen's essay. Cuff,
112-115.

® Milward, 40. The United States strategy for World War I was openly based
on logistics. Roosevelt had no desire to squander lives as they had been wasted in
World War I. He expected to win the war *‘through industrial production. The
strategic assumption was that over a long period of time the United States must be
ultimately victorious if war came to a battle of production.”

2



INDUSTRIAL MOBILIZATION

not ultimately effective. The United States and its allies were, of
course, victorious, and in winning, the United States lost far fewer
lives than any of its adversaries and fewer than its main allies. Stalin
was correct when he hailed American production. But the halo that
has surrounded the era needs to be examined because enormous
governmental supervisory, labor-management relations,® and do-
mestic political frictions hampered the effort—and there is no rea-
son to think that these problems would not handicap future mobili-
zation efforts. With enormous threats looming in the mid-1930s and
increasing as Europe exploded into war at the end of the decade,
the United States was in no way unified in its perception of the
hazards, nor was there any unity in government or business about
what to do about it.” A nostalgic look at United States industrial
mobilization during World War II will not make future mobilizations
of any size more effective.

Certainly none of the major World War II adversaries was less
prepared for war in 1939 than the United States. There were fewer
than 200,000 men in the Army, only 125,202 in the Navy and fewer than
20,000 in the Marine Corps. Those troops who went on maneuvers

® Labor was gencrally discontented during the war. Wages rose from $.64/hour
in 1939 to $.81/hour in 1944 and there were gains from overtime work, but taxes
and ‘‘voluntary’’ bond allotments drove some of these wage gains down. At the
hcight of the war, however, corporate profits, after taxes and in constant dollars
were up more than 100 percent (vice labor’s 21 percent gain). Farmers’ income
went up even more. Business, morcover, benefited from government building of
factories and gencrous tax credits if it invested in factories. Koistinen, 106-109.
Alan Milward estimates that industrial profits rose by 350 percent before taxation
and 120 percent after taxation while wages rose by only 50 percent before taxation
and prices rose by 20 percent. Milward, 63-72.

7 Koistinen, 107-108. He argues the United States economic mobilization was
fragmented because *‘public opinion was not only confused and contradictory dur-
ing the war, but also manifested a callous, selfish and uncaring streak.”” See also in
the same volume John Morton Blum’s essay “‘United Against: American Culture
and Society during World War I1,”” 5—14. ““During the war the American people . . .
responded to their visceral hatreds . . . In the spring of 1942 surveys indicated that
some seventeen million Americans ‘in one way or another’ opposed the prosecution
of the war.” In the United States, as clsewhere, ‘‘the war at once aroused and
revealed the dark, the naked, and shivering nature of man.”

3
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in 1939 and 1940 used broomsticks to simulate rifles and trucks to
represent tanks.® Despite war orders from Britain and France in 1939
and 1940 and Lend-Lease shipments to Britain, the Soviet Union,
China, and elsewhere after Lend-Lease took effect in March 1941,
there were still 5 million Americans unemploycd at the end of the
year.® Hitler's Germany had long since absorbed its unemployment
by building arms and German infrastructure. In the United States
great progress had been made by the time production peaked in
late 1943, compared with the situation in 1941, but output could
have been even higher.

The inefficiency of World War Il industrial mobilization, the
fact that it took from August 1939, when the first federal agency
designed to analyze mobilization options—the War Resources
Board—was inaugurated, to May 1943, when the final supervisory
agency was put in place—the Office of War Mobilization—should
be instructive. That industrial mobilization, because it had failed in
World War I, was studied throughout the inter-war period should
also bec sobering. Certainly the interwar planners hoped to improve
on the World War I experience with industrial mobilization. They
failed.

MOBILIZATION ACTIVITIES BEFORE
PEARL HARBOR DAY

Despite the fact that World War I had been raging for 32 months
when the United States declared war, and in spite of the large num-
bers of war orders received by United States industry to arm the
French and the British, and despite the National Defense Act of

® Jerome G. Peppers, Jr., Flistory of United States Military Logistics, 1935~1985, A
Brief Review (Huntsville, Logistics Education Foundation Publishing, 1988), 6. Sce
also Donald M. Nelson, Arsenal of Democracy (New York: Harcourt, Brace, and Com-
pany, 1946}, 41. In 1940, according to Nelson, who was Chairman of the War Produc-
tion Board, the Army had on hand 900,000 Springfield rifles from World War I and
1.2 million British Enfields, all obsolete, and only 50 million pounds (not tons) of
fresh powder and 48 million pounds left over from World War 1.

® Peppers, 19.
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1916!° which, among many other things, established a mechanism
for mobilizing industry, United States ground and air forces that
fought in World War I were largely supplied by French and British
munitions.'! Industrial mobilization had been so inept that Congress
passed legislation soon after World War I ended to build an appara-
tus to ensure that the next time the United States went to war it
would be better mobilized industrially.

The National Defense Act, June 1920, explicitly outlined respon-
sibilities in the Office of the Secretary of War that streamlined pro-
curement for that day’s military and planning for the future.

Hereafter, in addition to such duties as may be assigned him by
the Sccretary of War, the Assistant Secrctary of War, . .. shall be
charged with the supervision of the procurement of all military
supplies and other business of the War Department pertaining
thereto and the assurance of adequate provision for mobiliza-
tion of materiel and industrial organizations essential to wartime
necds . . . There shall be detailed to the office of the Assistant
Secretary of War from the branches engaged in procurement
such numbers of officers and civilian employees as may be . ..
approved by the Sceretary of War . . . Chiefs of branches of the
Army charged with the procurement of supplies for the Army
shall report direct to the bsnsmnt Secretary of \\ar regarding
all matters of procurement.!

The Assistant Secretary of War now had under his control some-
thing that had been lacking in the Army for 150 years: unified pro-

1 Marvin A. Kreidberg and Merton G. Henry, History of Military Mobilization in
the United States Army, 1775-1945 (Washington, Headquarters United States Army,
1955), 192-194.

1] M. Scammell, *‘History of the Industrial College of the Armed Forces
1924-1946,” unpublished manuscript in the archives of the National Defense Uni-
versity Library, 5. Scammell quotes David Lloyd George’s memoirs thusly: “it is one
of the inexplicable paradoxes of history, that the greatest machine-producing nation
on earth failed to turn out the mechanisms of war after 18 months of sweating and
husting. ... There were no braver or more fearless men in any Army, but the
organization at home and behind the lines was not worthy of the rcputation which
American business men have deservedly won for smartness, promptitude and cffi-
ciency.” Scammell, 4.

2 Kreidberg and Henry, 493.
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curement and a directive to plan for future purchasing. In October
1921 in his first memorandum, the Assistant Secretary established a
Procurement Division to supervise ‘‘the procurement of all military
supplies and other business of the War Department ... and the
assurance of adequate provision for the mobilization of material and
industrial organizations essential to wartime needs.”” This division
was further subdivided into a Planning Branch and a Current Supply
Branch. The Planning Branch was accountable for planning for war-
time procurement and industrial mobilization, and was also the
agency designated to deal with the Navy department and all other
government departments on ‘‘all matters pertaining to the allotment
of industrial facilities and materials required for war.”” The Planning
Branch was further subdivided into many sections including: Indus-
trial Policy, Purchase, Production Allocation, Labor, Finance, For-
eign Relations, Transportation, and Storage. It survived into World
War II, and for more than a decade was the only agency engaged
in industrial mobilization planning.'®

People who worked in the Assistant Secretary’s office, however,
received no respect from members of the General Staff, and through-
out the 1920s and 1930s there was friction between the logisticians
and the operators. At times the relationship became sulfurous. For
example, General Charles P. Summerall, Army Chief of Staff from
1926 to 1930, “‘forbade his subordinates to cooperate with’’ the Of-
fice of the Assistant Secretary of War, ““which he recommended be
abolished.”” He called the Assistant Secretary’s Executive Officer,
Brigadier General George Van Horn Mosely, a logistician, a *‘trai-
tor,” and a ‘‘scoundrel.””!*

13 Ibid., 496—497. Previously the General Staff, itself not 20 yvears old, was re-
sponsible for procurement, but it had proved itself inept at this task when burdened
with so many operational responsibilities during the war. Preparing Army officers for
this responsibility, when knowledge of industry was absent in the military, became a
difficulty which led to the creation of the Army Industrial College. Scammell, 18,
19.

'* Terrence J. Gough, **Soldiers, Businessmen and US Industrial Mobilization
Planning Between the World Wars, ** War & Society, 9, 1 ( May, 1991), 68~69. There
was so much acrimony between G-3 (Operations) and the logisticians that there
was no formal liaison between G-3 and the Office of the Assistant Secretary of War
throughout these two crucial decades.
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In addition to the Planning Branch in the Assistant Secretary’s
office, there was another logistics entity: the Army and Navy Muni-
tions Board, created in 1922 1o coordinate ‘‘the planning for acquir-
ing munitions and supplies required for the Army and Navy Depart-
ments for war purposes and to meet the needs of any joint plans.”
This Board was also charged with developing ‘‘a suitable legislative
program’ to be put into effect at the appropriate time to ‘‘enable
the procurement program to be’’ established. Unlike the procure-
ment and planning duties determined for the Assistant Secretary,
the Army and Navy Munitions Board had no specific legislative sanc-
_ tion and no appropriation until July 1, 1939 when President Franklin
D. Roosevelt directed that this organization and several other joint
boards come under the direct supervision of the president.'?

It was clearly understood that the Army and Navy Munitions
Board was not subordinate to the Army and Navy Joint
Board—mainly an operational planning organization—but was
equal to it. Through the early 1930s there was little life and no power
in the Munitions Board because of interservice problems. The Army
G-3 did its planning for troop mobilization without reference to
the Navy, and the Planning Branch did its industrial mobilization
planning similarly oblivious to the Navy’s potential needs. In 1932,
however, the Munitions Board was reorganized to include the Direc-
tor of the Planning Branch and similar personnel from the Navy
logistics community. A secretary was authorized and eight divisions
formed dealing with such items as price controls, contracting, com-
modities, powcr, etc. In 1933 the Board took over sponsorship of
the industrial mobilization plans and began to compile lists of stra-
tegic and critical materials.'®

EDUCATION FOR MOBILIZATION

But when the Planning Branch was formed in 1921 and the
Board in 1922, there was no formal schooling for the people who
joined the staffs of either organization. That was rectified in 1924

15 Kreidberg and Henry, 499-302.
15 Ibid.
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with the establishment of the Army Industrial College. Staff officers
in the Assistant Secretary of War Office recognized from the start
that formal education was needed if those who worked in the Plan-
ning Branch were to be effective. In 1924 the War Department issued
a general order establishing the College: ‘A college to be known as
the Army Industrial College . .. for the purpose of training Army
officers in the useful knowledge pertaining to the supervision of all
military supplies in time of war and to the assurance of adequate
provisions for the mobilization of materiel and industrial organiza-
tions essential to war time (sic] needs.”” The College was assigned
to the Assistant Secretary for supervision rather than the General
Staff —which supervised all other general service schools. The first
course lasted 5 months and had only 9 officers in its student comple-
ment, but soon after the College was established, Navy and Marine
officers began attending. From the beginning, the student focus was
on general logistics and not just on procurement. In the 1920s the
prestige of the school was low, but over time it improved, although
probably no officer—and certainly no combat officer—saw it as
equal in importance to the Army War College.!”

The motivations of the school’s founders went beyond just un-
derstanding the mechanics of procurement and industrial mobiliza-
tion. They hoped to educate military officers to control industrial
mobilization, and in fact direct the war industries. These officers
believed it had been a mistake o leave control of war industries in
the hands of financiers and industrialists like Bernard Baruch during
World War [, and thought that military control would yield efficiency.
“Neither side viewed the other as a partner in a mutually beneficial
endeavor.” '™

The staff officer most involved in fostering the creation of the
College, James H. Burns, wrote: “*While actual production was esscn-
tially the task of industry, planning and control—in the broad
sense—of the production of War Department supplies . . . were pri-
marily military responsibilities.”” He argued that the “authority’’ to

" Ibid., 497-498.

¥ Terrence J. Gough, “Origins of the Army Industrial College: Military Busi-
ness Tensions After World War 17" Armed Forces & Society, 17, 2 (Winter. 1991),
270-271.
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plan and control *‘should not be surrendered’’ to agencies outside of
the War Department, and that Army ‘‘should organize” to supervise
industry. He believed that the War Department ‘‘should not only
have a plan worked out, but that military men should be thoroughly
trained in the plan so that they could man key positions in time of
war.”” Once war production was started “‘these men could be re-
placed by ‘Captains of Industry’ working as a part of the War Depart-
ment organization.”” Thus the Army Industrial College was to pro-
vide logistical officers with the expertise to ensure their dominance
over civilians in mobilization.'?

The notion of the Army completely directing industry in the
United States strikes one as arrogance at worst and naive at best, but
it is most symbolic of the suspicion which soldiers held for business-
men—rthe former dedicated to their mission and to victory for which
they would sacrifice their lives if necessary, and the latter dedicated
to improving the hottom line. The notion that somechow soldiers
(sailors and marines too since they became Industrial College stu-
dents soon after the school opcned) could master industry after a
5>-month (later a 10-month) course is of course preposterous, and
General Hugh Johnson, a World War 1 mobilization authority, wrote
so in 1938 and again in 1939:

The Army Industrial College is a getrich-quick course in which
professional Army ofticers arc taught, in a few months, all about
running the industries of this country by military instructors,
most of whom never even ran a peanut stand. . . . The average
officer lives a life as remote from our day-to-day business struggle
as a cloistered monk.

The War Department itself has no business whatever ‘direct-
ing’ industry in war. That is a Inammoth and vital task—as great
and vital as fighting a war. The Army already has the latter task.
It should not jimmy up the works by taking on another just as

big the moment the guns begin to roar ... it would be just as
19 Gough, “‘Soldiers, Businessmen, and US Industrial Mobilization. . .,"" 70.

Gough cites works published by Burns and Davis. His view is supported by Joanne
E. Johnson, “The Army Industrial College and Mobilization Planning Between the
Wars,”” unpublished Executive Research Paper, (Washington: Industrial College of
the Armed Forces), 1-43.
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absurd and disastrous to use them on this job as it would be to
elbow all the generals aside and put industrial leaders in com-
mand of armies. Put armies under soldiers and industrial mobi-
lizers under industrialists and let all shoemakers stick to their
lasts.°

By December 1941 the College had trained about 1,000 officers
of whom 15 percent were from the Navy and Marine Corps. Many
of these men worked in the Planning Branch and Army and Navy
Munitions Board. During World War II there were about 25,000
officers in Army procurement, and no more than 2 percent of these
could have been Industrial College graduates.?! The students of the
Industrial College studied industrv intensely, examined the activities
of the War Industries Board and other World War I mobilization
agencies and analyzed mobilization problems from that war. They
also provided analytical support to the Planning Branch and to the
Army and Navy Munitions Board when these organizations wrote
the various Industrial Mobilization Plans.??

INTER-WAR PLANNING FOR INDUSTRIAL
MOBILIZATION

The National Defense Act of 1920—the foundation for the Plan-
ning Branch, the Army and Navy Munitions Branch, and the Army
Industrial College—also directed that the Assistant Secretary of War
prepare an industrial mobilization plan to prevent the fumbling that
occurred during World War 1.** During the interwar period there
were four plans written. The first, in 1922, written in the Planning
Branch, was really an outline of a plan to be prepared in three vol-

% The former quote was from the Washington News, November 1, 1938, and
the latter from the Philadelphia Inquirer, May 5, 1939, and both are cited in Johnson,
20~21.

21 Gough, '‘Soldiers, Businessmen and US Industrial Mobilization. . .,”" 72.

# Johnson, 1-43. Donald Nelson wrote that the Industrial College produced
a ‘“‘reserve of practical experiencce and research,” but that it was not used by the
early groups Rooscvelt appointed to manage industrial mobilization. Nelson, 92.

2 Kreidberg and Henry, 692-693.
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umes, which evolved into an Industrial Mobilization Basic Plan in
1924—but which was still an outline plan. The latter recognized the
need for an industrial mobilization superagency to be ‘‘established
by act of Congress or by the President, under congressional authority
for . . . coordinating, adjusting and conserving the available agencies
for resources so as to promptly and adequately meet the maximum
requirements of the military forces and the essential needs of the
civilian population.” This was essentially a procurement plan.

The keystone of the 1924 plan and all those that followed was
a hypothetical M-[ Mobilization]Day, the date of the first day of mobi-
lization, considered synonymous with a declaration of war. The offi-
cers in the Planning Branch (and subsequent authors) found it in-
conceivable ‘‘in the light of American practice and thinking’’ that
the “‘United States would ever begin mobilizing before the outbreak
of war.”’** As it actually happened, Roosevelt indeed began to con-
sider mobilizing industry even before Germany invaded Poland.
Four mobilization agencies were tried, and all of them failed, before
the Japanese bombed Pcarl I1arbor.

The 1930 plan had three additional flaws, all of which were
carried through in subsequent Industrial Mobilization Plans. One
was the assertion that existing executive and other government agen-
cies should not be used as any of the government’s tools for industrial
mobilization. This provoked hostility in the senior departments. An-
other was the failure to recommend a branch to collect, assess, and
distribute statistics (also carried forward into subsequent plans), and,
most significantly, the failure to recognize that the United States
would probably have to assist in arming its allies.?®

The 1933 plan’'s preface summarized the thinking behind all of
the interwar industrial mobilization planning:

21 1bid., 502-504. These Industrial Mobilization Plans (1922/1924, 1930, 1936,
1939 can be found in the National Archives. The 1933, 1936 and 1939 Plans can
also be found at the National Defense University Library Archives. Kreidberg and
Henry rely very heavily in this section of their massive work on mobilization on
Harold W. Thatcher, “‘Planning for Industrial Mobilization 1920-1940, (Washing-
ton: Office of the Quartermaster General, 1948). There is a circulation copy of this
unpublished work in the National Defense I.ibrary collection.

25 Ibid., 516~b17.

11




The Big “L”

War is no longer simply a battle between armed forces in the
field—it is a struggle in which each side strives to bring to bear
against the enemy the coordinated power of every individual

and every material resource at its command . . . The following
comprise the essentials of a complete plan for mobilization of
Industry:

a. Procurcment planning
(1) Determination of requirements
{2) Dcvelopment of plans for the procurement of such re-
quirements
b. Plans for control of economic resources and mobilization of
industry
(1) Determination of the measures to be employed to insure
the proper coordination and use of the Nation’s re-
sources.
(2) Development of plans for the organization and adminis-
trative machinery that will execute these control mea-

SUT(‘.S.QG

The plan was approved by both the Secretary of War and Secretary
of the Navy (the first to be approved by both, and the first written
by the Army and Navy Munitions Board). This plan called for ap-
pointment by the president of an ‘“Administrator of War Indus-
tries.”’%’

The Army and Navy Munitions Board planned for a transition
organization to mobilize industry during the period immediately
after a declaration of war and before the War Industries Administra-
tion was fully formed. Planners wrote on July 19, 1934: “*. . . to make
the War Industries Administration responsive to the needs of the
Army and Navy, it is proposed to take from the Army and Navy
Munitions Board and from the Army and Navy Departments a lim-
ited number of seasoned officer personnel . . . to assist the Adminis-
trator of the War Industries Admninistration and to act as advisors to

2% Industrial Mobilization Plan, Revised 1933, National Defeuse University Library
Archives, vii-xi.

¥’ Ibid.. 18. The Gerald P. Nye Committee (Special Commitiee Investigating
the Munitions Industry) was critical of this Plan because it did not sufficiently control
war profiteering and because the Committee saw a threat of press censorship in
the public affairs parts of the Plan.
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him.”” They also suggested that the Army and Navy Munitions Board
“*conform its structure to that planned for the War Industries Admin-
istration.”” This meant that at the outset of the war the country’s
economy would be controlled by Army and Navy officers.?

The 1936 plan, a further revision of the 1933 plan (a revision
of the 1930 plan) was 75 pages long, including suggested legisla-
tion!?” This Plan called for a War Resources Administration and War
Resources Administrator, an individual with vast powers, similar to
those that Bernard Baruch had in 1918 as head of the War Industries
Board and James F. Byrnes was to get in May 1943 as Director of the
Officc of War Mobilization. Baruch, who was asked to review this
plan, was critical of it because it failed adequately to consider the
production needs of the civilian population. He was also insistent
that industrial mobilization be implemented under civilian control
and that specific plans for the use of industry should be made by
civilian industrial experts in the respective fields. He found intolera-
ble the degree of involvement in industrial mobilization of the Army
and Navy Munitions Board.*

‘The 1939 plan was even shorter than the 1936 revision. Like
the 1936 plan, it called for an Administrator of War Resources to
be at the top of the entire mobilization apparatus and that all other
agencies formed to mobilize the country’s industries were (o assist
the War Resources Administrator.®! This Plan, was published after
Germany invaded Poland, and it was not used. The muddling that
had accompanied World War I mobilization was being repeated.
Given the eagerness expressed by the Congress and the Assistant
Secretary of War and the Assistant Secretary of the Navy, why?

For one reason, the plans were thin—the last being only 18
pages—and thercfore superficial. One reason for this was the num-
ber of staff officers who could be in Washington either on the Army
General Staff or in the Assistant Secretary’s Office was severely lim-

# Kreidberg and Henry, 518-325.

2% Industriad Mobilization Plan, Revised 1936 (Washington, Government Printing
Office. 1936). Found in the National Defense University Library Archives.

 Kreidberg and Henry. 529-530.

3 Industrial Mobilization Plan, Revision of 1939 (Washington: Government Print-
ing Office, 1939) 1-18, and “"Annexes to 1939 L.M.P.[Industrial Mobilization Plan]”’
both found in the National Defense University Library Archives.
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ited by Congress.” There were simply too few staff officers to per-
form significant industrial mobilization planning at the same time
as operational planning and other staff functions. Congress was espe-
cially concerned that the president might drag the country into an
unnecessary war. The disillusionment and resentment that followed
World War I hamstrung the president.”®

Although perhaps better than nothing, and certainly better than
anything on the shelf'in April 1917, the Industrial Mobilization Plans
were faulty. They were prepared entirely by military agencies with
some knowledge of industry but no real depth. They were, moreover,
rigidly based on the M-Day concept and lacked the flexibility needed
for adaptation to a gradual mobilization. The industrial mobilization
planners, furthermore, envisioned a one-front war such as they had
experienced in World War I. The Army and Navy Munitions Board
were unwilling to work with existing governmental departments. And
most importantly, President Roosevelt could not possibly abide a
plan that put so much power in the hands of uniformed military.*
It was not even possible when the Soviet Union was invaded in June
1941. And Roosevelt was still uncomfortable putting control of the
economy under the military when the United States was attacked on
December 7, 1941.%

* Kreidberg and Henry, 593.

33 Ibid., 581, 593. Witness the passage of the draft extension bill on August 12,
1941 by just one vote with Japan into an 8-year war with China and German forces
deep into the Soviet Union. Sce also Industrial College of the Armed Forces, 67-68.

* Ibid., 692-693. The Special Senate Committee to Investigate the National
Defense Program found: “‘public opinion prior to the outbreak of the war was
sharply divided as to the role this country should play in the European conflict.”
Sce Kreidberg and Henry, 692-693. These authors argue that the planning was not
a total waste because the procurement recommendations embodied in the various
plans were followed, and the military did learn a great deal about industry in the
process of studying it since 1924. Kreidberg and Henry, 689-691. See also Director
of the Service, Supply, and Procurement Division, War Department General Staff,
Logistics in World War II: Final Report of the Army Service Forces (Washington:
Center for Military History, 1993) 5.

# Yet the United States was better prepared for a World War in 1941 than it
had been in 1917. From January 1941 to December 1941 munitions production
increased 225 percent. Lend-Lease was an ongoing operation supplying our future
allies with vital munitions, raw materials, and food. The foundation had been laid for
the prodigious buildup that followed the attack on Pearl Harbor. Milward, 63-72.

14




INDUSTRIAL MOBILIZATION

There were, in addition to political problems perceived by the
president, internal difficulties within the Army. The rancor between
the general staff and the Assistant Secretary’s office was echoed in
the lack of coordination between the logistics element (G-4) and
the operations element (G-3) on the general staff. The operations
plans drawn up by G-3 and various joint planning elements were
logistically unrealistic. The G4 wrote in 1936 that, with the 1933
Industrial Mobilization Plan and a survey of industry in hand (by
1940 the Planning Branch and other planners had surveyed 30,000
industrial firms which supplied 70,000 different itcms the Army re-
quired*®), the forces to be mobilized in the first 30 days after M-Day
could be fed, transported and sheltered in a “‘reasonably satisfactory
manner,” and could also be ‘‘supplied with required equipment
from storage of procurement except [author’s emphasis] for air-
planes, tanks, combat cars, scout cars, antiaircraft guns, searchlights,
antiaircraft fire control equipment, .50 caliber machine guns, pon-
toon cquipment, . . . gas masks, radio and telephone equipment and
equipment for medical regiments.””?’

In addition to the political climate militating against implemen-
tation, superficial planning, disharmony between operators and lo-
gisticians, the United States business world was not too keen on being
mobilized until the president and Congress and the people were
behind it, and that did not occur until December 7, 1941. Fifteen
vears of contact between the military and industry had not much
improved the attitude of businessmen.? They werc hurt by the boom
and bust cycle of World War I and were not to be hurt willingly
again.

Ultimately it came down to Roosevelt. He did indeed scuttle the
Industrial Mobilization Plan of 1939 only to be driven back to its
“essential form in 1943 after years of wasted administrative motion.’’
Why? Because in the period from 1939 to 1941 he saw himself bound
to his political base. He had to rally and sustain a ‘*“New Deal political
coalition for reelection’” and a country for a “‘united world war ef-

% Nelson, Arsenal of Democracy, 35.
37 Kreidberg and Henry, 468.
38 Gough, “'Soldiers, Businessmen and US Industrial Mobilization . . .,”” 81-83.
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fort.”” In the end, the president rejected the Industrial Mobilization
Plan because ‘‘he could not afford politically to be seen to support
a plan that organized labor and agricultural spokesmen and influen-
tial New Dealers opposed, even if he had wanted it himself.”” Big
industrialists, furthermore, were opposed to government control,
had been hostile to much that Roosevelt had done during the New
Deal, and had ‘“‘demonstrated unparalleled ability to retain preroga-
tives notwithstanding economic and wartime crises. And they contin-
ued to exact a price for their private performances.”” The president
“had to bargain” with the industrialists, ‘“‘and bargaining means
joint decision making and shared power.”*"

It is not that the Army Industrial College, the Planning Branch
and the Army and Navy Munitions Board accomplished nothing.
Their procurement rccommendations were followed, and their sur-
veys of industry helped the service procurement agencies. This was
significant because these retained procurement authority through-
out the war. More than 90 percent of the ordnance contracts that
were negotiated went to firms that had becn surveyed in the 1920s
and 1930s. And during 1942 the Army and Navy Munitions Board
set priorities for all contracts for the Army, Navy, Maritime Commis-
sion and the Coast Guard and even some Lend-l.case orders. In
late 1942 Board members were directly transferred to the industry
divisions of the War Production Board ending this role.*

Yet Roosevelt must have given some thought to implementing
the Industrial Mobilization Plan, because in August 1939 at Roose-

9 Cuff, 112-113. A history of this cra writen for the Industrial College of the
Armed Forces states that it “‘was necessary to induce manufacturers to accept de-
fense contracts’ because of negative past experiences. Industry feared being left
with excess capacity and was reluctant to build new plants even for fat contracts. But
on June 25, 1940 Roosevelt secured legislation that authorized the Reconstruction
Finance Corporation ‘“to make loans, to . . . purchase capital stock in any corpora-
tion (a) for the purposes of producing, acquiring, and carrying strategic and critical
materials as defined by the President, and (b) for plant construction, expansion and
equipment .. .." 54 Statute 573, cited in Industrial College of the Armed Forces,
Emergency Management of the National Economy: Vol XIX Admavistration of Mobilization
WWII (Washington: Industrial College of the Armed Forces, 1954), 21-23.

0 Kreidberg and Henry, 689-691.
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velt’s behest, the Secretary of War appointed a War Resources Board
chaired by Edward R. Stettinius, Jr. Board Chairman of United States
Steel and four other prominent industrialists, educators, or invest-
ment bankers to study the Plan and recommend adoption or revi-
sion.*! Assistant Secretary of War Louis A. Johnson certainly thought
that Roosevelt was about to implement the Industrial Mobilization
Plan when he appointed the War Resources Board, because Johnson
welcomed the members of the Board (with Assistant Sccretary of the
Navy Thomas Edison) on 9 August 1939 with an announcement that
in the event of an emergency or war, the Board would become a
superagency analogous to the War Industries Board in World War
I. The Board endorsed most of the 1939 Industrial Mobilization Plan,
but it was dishanded in November 1939 by the president and its
report was classified.*

Why? For one thing, the Board membership included no one
from either labor or agriculture. For another, the Plan contemplated
speedy enactment of a full range of legislation required to permit
a War Resources Administration to control prices, profits, wages,
labor allocation, imports, exports, etc. But the president was not
ready to ask for this legislation because he believed Congress was not
ready to pass it. The president was fully aware of the vocal criticism of
the Plan—that it was a scheme to drive the United States into war
and also to put control of the economy in the hands of the military.
At that time Roosevelt was also not primed to turn over the domestic
economy to the War Resources Board. Roosevelt, finally, had not
tested the men of the Board, and was unsure about their political
loyaltics, competence and agendas. A combination of domestic poli-
tics and Roosevelt's personality forced the demise of the War Re-
sources Board, the Industrial Mobilizauon Plan, and the War Re-
sources Administration.*?

! Industrial College of the Armed Forces, 12,

* Kreidberg and Henry, 682-683.

B MHerman M. Somers, Presidential Agency: The Office of War Mobilization and
Reconversion (Cambridge: Harvard University Press, 1950), 6-7. Kreidberg and
Henry, 682-683.
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MOBILIZING FOR WAR: 1939 TO 1941

With the defeat of Poland and the onsct of the Sitzkrieg (between
October 1939 and May 1940), there was little momentum in Wash-
ington affecting industrial mobilization, although the General Staff
and Joint Board were busy. There was no “‘referee of claims made by
either armed service except the Army and Navy Munitions Board.”**
With the attack on the Low Countries and France, however, indus-
trial mobilization decisions were made. On May 25, 1940, Rooscvelt
established by Executive Order the Office of Emergency Manage-
ment inside the Executive office of the president. This new organiza-
tion helped coordinate and direct emergency agencies which were
beginning to proliferate, and it spawned a number of important
war organizations like the National Labor Relations Board, Office
of Civilian Defense, Office of Defense Transportation, War Food
Administration, War Manpower Commission, National Housing
Agency, and Office of Price Administration. The head of this oftice
was titled Liaison Officer for Emergency Management (William H.
McReynolds).**

Immediately after creating the Office of Emergency Manage-
ment, Roosevelt resurrected the Council on National Defense and
its Advisory Commission. The Office of Emergency Management
served as a secretariat for the Advisory Commission*®. These bodies
had been sanctioned by legislation in 1916, and Congress had never
repealed the authorization. The president, therefore, could recreate
these agencies without congressional approval. The Council was
made up of key cabinet officials: Secretaries of War, Navy, Com-
merce, Interjor, Agriculture, and Labor—those departments essen-
tial to mobilizing for war—but the Advisory Commission, ‘‘made no

* Nelson, 87-88.

s Kreidberg and Henry, 683. Bureau of the Budget, The United States at War,
Development and Administration of the War Program by the Federal Government (Washing-
ton, Government Printing Office, 1946), 22. These weak institutions, like the Office
of Emergency Management, and the National Defense Advisory Commission (with
emphasis on the third word) did not bar the president and Congress from actions.
In the last half of 1940, for example, the Congress appropriated $10.5 billion for
munitions contracts which was nine times the total expenditures for both the Army
and Navy for fiscal vear 1937 (which ended on 30 June 1938). Somers, 9.

5 Nelson, 87~88.
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pretense of reporting to the Council.”*” Its seven civilian leaders
(chosen with “‘political astuteness’’ by Roosevelt): Stettinius (advisor
for industrial matcrials matters), William S. Knudsen (advisor for
industrial production), Sidney Hillman (labor) lLeon Henderson
(price stabilization), Chester C. Davis (agriculture), Ralph Budd
(transportation), Harriet Elliot (consumer protection)—reported
individually and directly to Roosevelt.*®

The members of the Commission organized into many divisions
and subdivisions. Knudsen'’s industrial production element had sub-
divisions run by senior, experienced industrialists working for him:
W.H. Harrison of American 'l'elephone and Telegraph advising on
construction, and Harold S. Vance of Studebaker counseling on ma-
chine tools and heavy ordnance, Dr. George Mead (inventor of the
Wasp aircraft engine) on aircraft, E. F. Johnson of General Motors
on small arms and ammunition, Admiral Emory S. LLand (chairman
of the Maritime Commission) on shipbuilding, George M. Moffett
of the Corn Products Refining Company on food and chemicals.
Stettinius, who ran the Industrial Materials Division had three sub-
divisions: mining and mineral products, chemical and allied prod-
ucts, and agricultural and forest products—all of which were run by
big businessmen.*

However it was divided and subdivided, and no matter the cali-
ber of the people in it, the Advisory Commission was not the agency-

¥ Kreidberg and Henry, 683-684. Nelson, 20-21. Nelson underscores the
point that in May 1940, *‘business was fearful, labor was anxious™ of an extensive
increase in government power and authority.

* Ibid. Nelson, 66. Industrial College of the Armed Forces, 29. The scven
advisors helped advance mobilization by solving problems as facilities, machine
tools, and materials became tight. Unemployment was evaporating, and people with
jobs wanted to spend money. Businessmen wanted to manufacture for this market
and were reluctant to expand production facilities for munitions work when there
might be no war. Labor also wanted to be rewarded in the tighter employment
market. Sidncy Hillman, a key labor leader, on July 2, 1940, established a Labor
Policy Advisory Committee with representatives from the American Federation of
Labor, the Congress of Industrial Organizations, and the railroad brotherhoods.
Hillman and his partners tried to solve labor relations problems before they became
issues. Nelson 308-311.

* Nelson, 92-93. The Commission understood the intimate relationship be-
tween raw materials and industry and drew up a list of 14 strategic and 15 critical
materials. Nelson, 94-97.
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to supervise industrial mobilization—it had no formal leader (criti-
cal in an organization with powerful men who see themselves as
equals), and (more importantly) no authority. And it is indicative
of Roosevelt’s frame of mind and approach to bureaucracy and do-
mestic politics that this organization cxisted until October 23,
1941°°—ecven after subsequent organizations were founded.
Airplanes, especially bombers, were central to Roosevelt’s stra-
tegic viewpoint, and the president turned to William Knudsen to
help him generate the facilities that would eventually lead to con-
struction of the greatest air armada in history. Purchases by the Brit-
ish and French before 1940 and by the British after 1940 helped
lay the foundation for the unprecedented growth in the aviation
industry.”! Creative funding to build the necessary aircraft manufac-
turing plants was also an initiation of the Advisory Commission. Un-
like Germany, the United States mobilized by building armaments
in depth rather than in width by first spending money and allocating
resources to build factories. By contrast the Germans pushed more
arms out of existing facilities by allotting materials for manufacture
of munitions.”* Leon Henderson, a commission member, and Don-
ald M. Nelson, an adviser to the Commission came up with a 5-
year amortzation scheme to permit industrialists to write off plant
construction costs if these were expended for building munitions.
Knudsen carried the ball in testimony before the Senate Finance
Committee. [.egislation spurred new construction at a critical time.>

30 Somers, 14.

51 Nelson, 46, 48, 82-86.

%2 The common policy of the United States, United Kingdom, and Soviet Union
on the verge of the war was to “‘follow a much more ‘intensive’ rearmament rather
than follow the approach adopted by Germany stressing a rclatively high level of
allocations to mechanization and re-equipment, compared with the German policy
of creating a large fighting force based on only limited military stockbuilding . . .”
Mark Harrison, “Resource Mobilization for World War II: The USA.,, UK,
USSR, and Germany, 1938-1943,"" Economic History Review, XLI, 2 (1988),
175177, 187, 190.

%3 Nelson, 106. In 1940, Nelson, a senior Scars cxecutive, was scconded to
the Department of the Treasury where he was acting director of the Procurement
Division. Here he was authorized to make purchases for all government departments
except the Army and Navy. He soon became associated with the Advisory Cominis-
sion as Coordinator of National Defense Purchases, but he was not a member at
the outset. Nelson, 82~-86 and Industrial College of the Armed Forces, 20. Coordina-
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After Pear] Harbor was attacked, the government generated the
funds for most factory construction,®® but Roosevelt would have
found it impossible to get this kind of funding in 1940. There was
more to the Commission, though, than gearing up industry.

The Advisory Commission, probably because Sidney Hillman
was a commissioner, made a pronouncement on labor calling for fair
treatment of labor during the emerging crisis using the emergency to
sop up unemployment, insisting on a 40-hour week with overtime
pay for extra work, demanding compliance with the Walsh-Healy
Act, the Fair Labor Standards Act, and the Labor Relations Act; press-
ing for adequate housing for the labor force, and asserting the need
for non-discrimination in the labor force on the basis of age, race,
or gender. »°

Though the Commission industrialists could advise the presi-
dent and cajole industry, the group failed because Roosevelt would
neither give them the authority to succeed or often the information
they needed. The president, for example, called in 1940 for industry
to tool up to build 50,000 airplanes per year. But nobody told the
Commission what kinds of airplanes to produce or the numbers of
each model. Everybody knew tanks would be needed in great num-
bers, but U.S. tank designs were in flux.5%

Nobody was satisfied with the results of the Advisory Commis-
sion—neither its members nor the president nor mobilization gurus

tion of purchases was desirable to prevent government agencics from competing
with one another for supplies, and thus bidding up the price. By this time orders
were pouring in from overseas, the armed services were spending more, and con-
sumers had more money in their pockets and were eager to buy. Peppers, 32-35.

5% Industrial College of the Armed Forces, 24.

5 Industrial College of the Armed Forces, 23-25. Of course none of these
recommendations came without debate. The authors of the Industrial College study
argue that the “process of getting the country squared away for rearmament was
accompanied by prolonged and vitriolic debate over the terms on which various
interests would participate in the defense program.” Labor seriously distrusted
management and managcement was suspicious of labor. **Everybody was clamoring
for the Government to knock heads together, i.c., other pcople’s heads.”

56 Nelson 99, 105. Nelson brought much organizational capability, expertise,
and additional personnel with the right skills to this group, added a statistical scction
in October 1940, and must have seemed like the superstar because it was he who
eventually became the industrial mobilization ‘‘czar.”
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like Bernard Baruch.>” Congressional dissatisfaction was reflected in
Senator Robert Taft’s November 21, 1940 announcement that he
would introduce a bill to create a War Resources Board under a
single administrator. Industrialists were also disturbed. Alfred P.
Sloan, Jr., Chairman of the Board at General Motors, also in late
November called for a single person to direct a National Defense
Board, and several weeks later National Association of Manufacturers
President J.W. Prentis made a plea for a single civilian leader with
decision-making authority.”®

This general dissatisfaction led Roosevelt to create by Executive
Order, on January 7, 1941, the Office of Production Management,
a “‘curiously blended compromise of many pressures’’ designed to
stimulate production. Knudsen was appointed Director General, a
logical choice it appeared at the time, and because labor support
was essential to winning the battle of production, Sidney Hillman
was made Associate Director General. The secretaries of war and
navy were members of the Office of Production Management policy
council, but Knudsen and Hillman were to run the Office, rationalize
war production, and coordinate the many other government agen-
cies involved in producing for rearmament.®®

This Office had three functional divisions purchases, produc-
tion, and priorities, and two staff divisions: a Bureau of Research and
Statistics and a Production Planning Board. But there was extensive
overlap in these functional and staff divisions—causing friction, and
also much duplication between the Office of Production Manage-
ment and a proliferation of liaison groups. ‘“‘Businessmen, industrial
representatives, and Army and Navy procurement officers seeking
decisions were shunted back and forth from division to division,

57 Baruch wanted industrial committees (there were 57 on the War Industries
Board during World War I), saw the lack of a priority setting apparatus in the
Advisory Commission as a major problem, and perceived the failure to establish a
mechanism for controlling prices as critical. In general, he saw as crucial the lack
of an individual with real authority to make decisions in this critical period. See
Nelson, 90-91.

58 Somers, 14.

* Kreidberg and Henry, 684-685.
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sometimes for days and weeks.”’® It was ineffective from the start
and lasted only about a year.

The key problem with this new Office was similar to the central
difficulty with the Advisory Commission, the lack of clear authority.
To make matters worse, several parts of the Advisory Commission
were spun off as independent entities such as the Office of Defense
Transportation and Office of Price Administration. These operated
as equals to the Office of Production Management.®! There devel-
oped factions, frictions, prejudices, and parochialisms, and Knudsen
and Hillman were not able to cope with the resultant clashes,* per-
haps because Roosevelt did not give his support to Knudsen and
Hillman when these disputes occurred. Another crucial problem was
this new office never had control over civilian production,®® and
from the time the Office of Production Management was founded,
munitions production competed fiercely with manufacturing items
for the civilian population. Industry would rather produce for civil-
ians than for the government.®*

Even Roosevelt’s declaration of an unlimited national emer-
gency on May 27, 1941 did nothing to improve Knudsen’s lot. That
act on the part of the president was supposed to create a merger of
the Army and Navy Munitions Board and the Office of Production
Management, but nothing like that occurred.®® However, progress

%0 Ibid. Nelson wrote that the Office of Production Management was ready for
the “oxygen tent’” by mid-summer of 1941. Nelson, 139.

5! Somers, 16-17. The Federal Power Commission was also a competitor. When
the Office of Production Management tried to control power for defense purposes,
the Federal Power Commission argued that only it had statutory authority to allocate
electricity. Only Roosevelt could resolve such disputes.

62 Nelson, 124,

%3 Industrial College of the Armed Forces, 52.

5 Koistinen, 93. Koistinen asserts that the Advisory Commission and Office of
Production Management were a *'facade of broad interest group representation,”’
but were ‘‘actually dominated by industry.”” Koistinen notcs that the “‘nation’s giant
corporations’’ received the *‘overwhelming percentage of defense and war con-
tracts.”’

55 Somers, 17. The most severe critic of the infighting that went on in Washing-
ton in this era is Bruce Catton. He was an evewitness to the infighting and recorded
the utter displeasures of those who were responsible for making the Office of Pro-
duction Management and the War Production Board work. He found throughout
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was made. On March 22 it issued Order M-1 requiring producers
of aluminum give preference to defense orders and specifying the
sequences in which nondefense orders should be filled. In the follow-
ing months copper, iron, steel, cork, certain chemicals, nickel, rayon,
rubber, silk, and other materials were brought under similar con-
trols. The Office also prohibited the use of affected materials for
less essentual purposes. While the Army and Navy Munitions Board
was permitted to prioritize military products, the Office of Produc-
tion Management could assign priority ratings to essential civilian
products.®®

Additionally, the Office began to swrvey industry during this
period to explore what production capacity existed. For example,
Merrill C. Meigs, chair of the Joint Aircraft Committee for the Office
of Production Management surveyed the aircraft industry to explore
its potential output. Meigs also began to examine standardization
potentialities so that something like mass production could be
achieved in an industry that heretofore had resisted such ap-
proaches. Meigs. like other industrialists who probed industry, found
that the most serious shortage confounding defense production was
the scarcity of machine tools.®”

As defense production was accelerating, moreover, manufactur-
crs began to complain that they faced training problems and labor
discontent. New skills were needed. Labor leaders tried to use the
looming emergency to bid up wages. Roosevelt appointed in March
1941 a National Defense Mediation Board to settle controversies
between emplovees and employers. It was instructed to act when the
Secretary of l.abor certified that a dispute threatened production or
transportation of equipment or materials essential to national de-
fense that could not be adjusted by a conciliation commission inside

the war that only an “armed wuce’ existed between American industry and the
government on one hand and management and labor on the other. Catron argucs
that there were many good suggestions that came out of this partnership, but that
poor relations between labor and management limited the potential. Sce Bruce
Catton, The War Lords of Washington (News York: Harcourt, Brace and Company,
1948), 147-148, 150.

% Industrial College of the Armed Forces, 36-38.

*7 Nelson, 123, 189, Machine ool production expanded more than six times
during the war. Peppers, 63-65.
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the Department of Labor.®® As an example of Roosevelt’s penchant
for creating competing institutions, the Office of Production Man-
agement was not a partner to this Mediation Board, nor were its
successor organizations. Until the Office of War Mobilization was
founded on May 27, 1943, and the president decided to support
its director explicitly, disputes between agencies like the Office of
Production Management (or the War Production Board later) and
any other significant organization could only be settled by Roosevelt
himself, and he was too burdened before Pcarl Ilarbor to adjudicate
disputes between powerful departments, bureaucrats, or personali-
ties. After Pearl Harbor, such an cffort by the president was out of
the question.

The Oftice of Production Management was concerned about
the labor pool and initiated large retraining programs. Also, in Au-
gust 1941, the Office urged manufacturers to employ women and
entreated women to enter the laboring force. Roosevelt made public
and private statements to help ensure that minorities received a fair
deal from industry and labor unions. In June 1941 he created the
Committee on Fair Employment practices to investigate and redress
grievances growing out of departures from his policy against employ-
ment discrimination on grounds of race, creed, color, or national
origin.*® This was pragmatic—if the United States was to be the
Arsenal of Democracy, it needed to eliminate barriers to employ-
ment.

Typical of Roosevelt, in April 1941 he established another orga-
nization that had elements within its portfolio that the leaders of
Office of Production Management believed properly belonged to it.
Under Leon Henderson, a new dealer bureaucrat, Roosevelt estab-
lished the Office of Price Administration and Civilian Supply. This
newest entry was responsible for recommending procedures to
dampen inflation and also to ensure that civilian needs received
adequate attention. Civilians were not to be ncglected, because to
do so could destroy morale and weaken health and safety standards.
But they could not be pampered.

Henderson, called an *‘all-outer’” because he believed in an all

% Industrial College of the Armed Forces, 58.
5 Ibid.. 59.
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out war effort, one that paid attention to victory before considering
business profits and civilian discomforts. Henderson believed he had
the power to curtail civilian production in order to promote indus-
trial conversion. But the Office of Production Management thought
it had this authority. The latter was staffed by industrialists who
wanted to produce for the civilian market. Henderson was disturbed
by wide-scalc automobile manufacturing and production of appli-
ances that were consuming steel and other materials needed for the
war effort. In July 1941, he took the initiative and ordered curtail-
ment in future production of automobiles, and the Office of Produc-
tion Management forced Roosevelt to mediate. In August Roosevelt
ruled that the civilian supply function was to be broken off from
Henderson’s office and given to the Office of Production Manage-
ment.”® It was all a matter of priorities, and clearly the business
leaders who predominated in the Office of Production Managemecent
had different priorities from Henderson and perhaps even the presi-
dent. But the political moment had not yet arrived for Roosevelt
where he could ask civilians and their suppliers for sacrifices.

Establishing grand priorities was essential in the summer of 1941
because on July 9, 1941, Roosevelt directed the War and Navy Depart-
ments to collaborate on a report ‘‘on the munitions and mechanical
equipment of all types which . . . would be required to exceed by an
appropriate amount that available to our potential enemies. From
your report we should be able to establish a munitions objective
indicating the industrial capacity which this nation will require.” On
August 30 he told the services to factor Lend-Lease requirements
into their analysis and asked for a final answer in 10 days.”!

The War Department ‘“Victory Plan’’ called for 61 armored divi-
sions and 61 mechanized divisions, but the Army created only 16 of
thc former and none of the latter, although American infantry divi-
sions were, by comparison to any other country’s, lavishly mecha-

70 Koistinen, 93-94. Industrial College of the Armed Forces, 68-75.

"1 Kreidberg and Henry, 621-623, 625. Sce also Charles E. Kirkpatrick, An
Unknown Future and a Doubtful Present: Writing the Victory Plan of 1941 (Washington:
Center for Military History, 1990), 52-53. The Victory Plan became a blueprint for
both the general mobilization of the Army as well as the concept by which the
United States would fight the war. The leader of the Army’s effort was Major Albert
Wedcemever. See Kirkpatrick, 1, 60-61.
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nized. Lend-Lease shipments frustrated this. The Army estimated
that the United States sent enough equipment to the United King-
dom and other parts of the British empire, the Sovict Union, France,
Italy after it switched sides, China, and other allied and associated
states to create 101 U. S.-type divisions. Whcre the Victory Plan called
for 215 Army divisions of all kinds, only 89 were created.”

Remarkably, however, the size of the Army the Victory Plan
called for was close to the number actually mobilized. The Victory
Plan called for an Army of 8.8 million (reaching 8.3 million at its
peak), a ground force of 6.7 million (topping out at 6 million) and
an Air Force of 2 million (which peaked at 2.3 million). The Victory
Planners were assisted by Army Air Force planners who determined
that the United States would need 6,680 heavy bombers and 3,740
very heavy bombers and 13,038 bombers for replacements. They
also called for 8,775 fighters and an equal number of replacement
fighters.”® The Navy had been building since the mid-1930s, and
had in being a two-ocean Navy that dwarfed Hitler’s (except for
submarines) and Mussolini’s, and was larger than Japan’s. It was not
until December 17, 1941 that the Bureau of Ships presented its first
“*Master Plan for Maximum Ship Construction’ which became the
guiding document for the president and his agencies devoted to
munitions production.”*

"2 Kirkpatrick. 107-108.

7 Kreidberg and Henry, 625, and James C. Gaston, Planning the Amevican Air
War, Four Men and Nine Days in 1941 (Washington: National Defense University
Press, 1982), 9. As it turncd out the ground force was barely large cnough, and at
the end of the war there were no more combat troops in the United States to send
anywhere. All of the Army’s ground forces were committed to battle by May 19453
(a total of 96 percent of all tactical troops were in overseas theaters). The Army
had dispatched the last of its new divisions from the United States in February 1945,
3 months before V-E day. No new units were in the United States or were being
formed. There was no strategic reserve! Kirkpatrick, 113.

™ Duncan S. Ballantine, U.S. Naval Logistics in the Second World War (Princeton:
Princeton University Press, 1947), 56. Of course this, like all of the plans, was
modified as the war progressed. The Navy’s plan was short of landing craft and
destroyer escorts. The Navy had received a big boost in construction funding and
authorization a year earlier when the president signed the Two Ocean Navy Expan-
sion Act on July 19, 1940 which authorized a vast increase in ship construction and
up to 15,000 airplanes. At this point the Navy was authorized 35 battleships, 20
aircraft carriers, and 88 cruisers in addition to hundreds of destroyers and other
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By this time, however, Roosevelt and his advisors believed that
the Office of Production Management was failing. Production was
not accelerating, and the most nagging problem was establishing
priorities. What was to be built first, to whom would it go (domestic
or overseas military), what essential civilian items were to be manu-
factured, who got which raw materials and when? The Office had
limited priority-setting authority. Bernard Baruch and the Director
of the Bureau of the Budget called for the creation of a single agency
to centralize priority authority over all production, civil and military.
Because of such recommendations Roosevelt created the Supply
Priorities and Allocations Board, under the leadership of Donald
Nelson, a key member of the Office of Production Management.
Vice President Henry Wallace was Chairman of the Board and Harry
Hopkins was also a board member, but Nelson was in charge.

This new Board was to be both a part of the Office of Production
Management and superior to it in matters of allocating resources
and setting priorities. Thus William Knudsen’s subordinate, Donald
Nelson—Knudsen’s Director of Purchases and later Director of
Priorities—was now his superior in the most important control ele-
ment: establishing priorities and allocations. The Executive Order
establishing this new agency authorized the Board to: “‘Determine
policies and make regulations governing allocations and priorities
with respect to the procurement, production, transmission, or trans-
portation of materials, articles, power, fuel, and other commodities
among military, economic defense, defense aid, civilian and other
major demands of the total defense program.”” But therc were other
agencies which were granted similar responsibilities.” The Board’s
first meeting was on September 2, 1941 and its last on January 13,
1942 (when it was absorbed in the War Production Board). In that
time production indeed increased.”®

smaller ships. Peppers, 13-14. Sec also Robert H. Connery, The Navy and the Indus-
trial Mobilization in World War II, (Princeton: Princeton University Press. 1951), 11-30
for the Navy's logistics organization, 31-54 for naval planning, 76-111 for industrial
mobilization before Pearl Harbor was attacked, and 154-178 for revitalizing the
Army and Navy Munitions Board.

® Industrial College of the Armed Forces, 68-75. Nelson, 155-156, 159160,
162-163. Sce also Kreidberg and Henry, 685-686.

78 Industrial College of the Armed Forces, 75. Nelson 162-163.
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The Supply Priorities and Allocations Board recognized early
that efficiency lay in establishing an allocation system versus spend-
ing time on priorities. Trying to establish priorities corrupted the
system when everybody wanted everything now and certainly ahead
of everybody else.”” Many agencies were in the business of establish-
ing requirements and the order in which they would be manufac-
tured. The Joint Chiefs of Staff playcd a major role and beneath
themn the Army and Navy Munitions Board. But the Army and Navy,
who did their own procuring might not always agree with the deci-
sions of the Joint Chiefs. Other powerful agencies were also involved
in this proccss—the Maritime Commission, Lend-Lease, and (after
mid-January 1942) the War Production Board. The last was, *'in the-
ory, empowered to make decisions on reductions if'its Planning Com-
mittee indicated the necessity for such a step. Because of its composi-
tion, however, the Board itself could rarely agree on such matters,
and it never claimed authority to determine the order of strategic
necessity.”” Grand strategy was supposed to be the governor, the
province of the Joint Chiefs who would send its munitions priorities
to the War Production Board based on it.”

The Board’s task was enormous. Once the needs for the military
and the civilian economy were known, and of course these essentials
changed, how much steel, aluminum, copper, rubber, and dozens
of other materials were needed to build the millions of weapons and
other necessities? It was crucial not ro manufacture too much of
a munition, because with the people and facilities stretched tight,
superfluous production would cost money, effort, energy, and most
importantly, time. Sequencing was also critical. There is no sense in

77 Nelson, 163. See also War Production Board, Wartime Production Achievements
and the Reconversion Qutlook (Washington, 1945), 13-14. Nelson later in his volume
charged the Army with trying to “*gain control of our national economy.™ Establish-
ing priorities was a tool in their approach. Nelson, 362-367. In the end, however,
with the initiation of the Controlled Matcrials Plan in the fall of 1942 the military,
along with the commander in chief, did secure their priorities. The Controlled
Materials Plan was indeed administered by the War Production Board, but the
armed services received the raw materials to be distributed as they saw fit to their
prime contractors based on the priorities they deemed strategic. See below.

" Somers, 113-114. Sce also Nelson, 107-109. *'If any single issue constantly
loomed larger than any of the rest, it was that of prioritics.™
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allocating steel for aircraft engines if there is insufficient aluminum
to build airframes. The Board, like the Office of Production Manage-
ment, found that the estimates the Army and Navy Munitions Board
of raw material requirements were ‘‘practically worthless.”” For exam-
ple the Munitions Board estimated the requirement for copper for
the first 2 years of the war to support a 4 million person army was
25,000 tons, when the real requirement turned out to be nearly 1
million tons.”

The Army and Navy were not comfortable with civilians respon-
sible for prioritization and allocation, and in November 1941 made
a move to put a super priorities committee above Nelson’s Supply
Priorities and Allocations Board. The military constructed this new
agency in such a way that uniformed people would be dominant, but
President Roosevelt rejected the idea. As the president got increased
funding from Congress in the summer and fall of 1941, Nelson’s
Board began in August 1941 (effective November 30 that year) to
reduce production for civilian goods. Automobiles were the first to
be cut back.?> On October 9 nonessential building and construction
was stopped so that the Board could allocate building materials to
war plant construction. On October 21 manufacturers were told to
stop using copper in almost all civilian products. The Board sharply
limited the production of refrigerators, vacuum cleaners, metal of-
fice furniture, and other nonessential products.81 On Pearl Harbor
Day, Nelson and other principals from the Supply Priorities and

7 Industrial College of the Armed Forces, 76-77.

8 United States manufacturers produced 4.7 million automobiles in 1937, and
virtually none in 1942. The capacity to build that many automobiles—78 percent
of the cars produced in the world and 64 percent of the trucks and buses—was an
asset beyond rational value once converted. The output of aircraft was tiny by
comparison. See Bureau of the Census, Statistical Abstract of the United States, 1941
(Washington: Government Printing Office, 1942), 900. See Nelson, 53 for the statis-
tics on world automobile output.

81 Industrial College of the Armed Forces, 78-80. Koistinen writes that the
uniformed military built up in the Munitions Board a parallel structure to Nelson’s
Board so that the military could analyze and dispute and fight for their view of a
proper prioritization. The leader of the Munitions Board, Ferdinand Eberstadt, was
trusted by the uniformed military and by their service secretaries. Whenever he
could, his Board prioritized production and construction through its contracting
authority. Koistinen, p 95.
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Allocations Board agreed that complete conversion of the automo-
bile manufacturing industry was the “first and biggest item’’ on their
agenda.5?

In the end, the Supply Priorities and Allocations Board failed
to solve the mobilization problem too. Adding it to the Office of
Production Management in many respects made decision-making
more difficult than it had been previously, but the bigger obstacle
was getting decisions once made to stick without further appeal to
department secretaries and, ultimately, the president. This difficulty
was not solved until May 1943, and only then because Roosevelt
allowed it to be solved. Herman Somers wrote: ‘‘From the beginning,
the ever resounding demand for reform centered around the ab-
sence of coordination, centralized authority, and central policy-mak-
ing—all facets of the same problem . ..."”"** Unfortunately the War
Production Board was to suffer from the same fatal tlaw.

THE WAR PRODUCTION BOARD

Roosevelt tapped Nelson to be Chairman of the War Production
Board in mid-January 1942, because probably nobody had a better
background—having been, for more than a decade, the chief mer-
chandising executive of the world’s largest distributing firm, Sears.
Perhaps nobody in America knew better where almost everything in
the United States was manufactured, ‘‘how much and how well.”’3*
Nelson was given a charter by the president to draft the executive
order that would establish his new organization,®® and Roosevelt set
the tone nationally in an address to the country on January 6, 1942:

The superiority of the United States in munitions and ships must
be . .. so overwhelming that the Axis nations can never hope to
catch up with it . . . to attain this overwhelming superiority, the
United States must build planes and tanks and guns and ships

82 Nelson, 184.

83 Somers, 42-46.
54 Nelson, 35.

85 Ibid., 18~19.
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to the utmost of our national capacity. We have the ability and
capacity to produce arms not only for our own armed forces,
but also for the armies, navies and air forces fighting on our
side. . ..

Only this all-out scale production will hasten the ultimate
all-out victory ... Lost ground can always b¢ regained—Ilost
time, never. Specd will save lives; speed will save this nation
which is in peril; speed will save our freedom and civiliza-
tion . . .*

Roosevelt’s Executive Order establishing the War Production
Board on January 16, 1942, granted Nelson as Chairman broad pow-
ers: to exercise general direction over the war procurement and
production programs; to determine policies, plans, procedures and
methods of the several federal departments and agencies in regard
to war production and procurement; to grant priorities for construc-
tion; and to allocate vital materials and production facilities. And
while Nelson was the ““Chairman’ of the War Production Board,
the rest of the Board only existed to advise him.” Nelson planned
to limit himself to filling the materiel requests of those responsible
for formulating grand strategy. If the services’ plans called for a
specified quantity of a system that industry could not produce, how-
ever, Nelson would inform the leaders.®®

This Board grew into a bureaucracy of 20,000 people,g9 and it
rcmained in existence into the post-war period under another name
(Civilian Production Administration). Although the media pro-
nounced Nelson the “‘arms czar”” and ‘‘dictator of the economy’ and
“‘the man who had to tackle the biggest job in all history”” Nelson’s

% Ibid., 186. Nelson was called to the White House on January 15, 1942 to
discuss war strategy and deficiencics in war production organizations. The president
made clear that “our fate and that of our Allies—our liberdes, our honor . . . de-
pended upon American industry.” Nelson, 16-17.

57 Kreidberg and Henry, 686-687. Industrial College of the Armed Forces,
100-104. Koistinen, 95-96.

® Industrial College of the Armed Forces, 100-101.

™ David Robertson, Sy and Able: A Political Biography of James . Byrnes (New
York: Norton, 1994). 316. Harold G. Vauer, The United States Economy in World War
11 (New York: Columbia University Press, 1985), 67.
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authority was severely diluted by the creation of the Office of War
Mobilization in May 1943. Roosevelt did not give Nelson the support
he needed to succeed. Nelson was not strong enough to demand
both the president’s support and noninterference from competing
agencies (especially the Army and Navy), and he refused to seize all
of the levers of power he needed in order to flourish.”

There were two parts to the job—first, to build up materiel
production, and sccond, where production could not be built
quickly enough, to divide the shortages so that the least important
clements would receive the least support. There were threc basic
problems that occupied Nelson and his staff throughout the war as
they fought to increase production: (1) supplying raw materials from
which the war matericl and essential civilian products were made,
(2) providing the plants and equipment in the factories to manufac-
ture the tools of war, (3) statting the plants with enough people with
the right skills. *“There was never a time’” during World War II “‘when
material supplies, plant facilities, and manpower were in perfect bal-
ance.”""!

Nelson, having inherited the peoplc and the organization of the
Oftice of Production Management, Supply Priorities and Allocations
Board, and even the National Defense Advisory Committee, organ-
ized the War Production Board in similar fashion. Sidney Hillman,
for example was chief of L.abor Division, the Production Division
was put under William H. Harrison, a vice president at American
Telephone & Telegraph, the Industry Operations Division was under
James S. Knowlton, president and chiet executive officer of SKF In-
dustries; the Statistics Division was run by Stacy May, etc.” The Board
also had divisions responsible for monitoring spccific war industries
and also had large numbers of people in the geographic regions of

Y See Nelson, 194 for media expectations. Kreidberg and Henry, 686-687.
Koistinen, 95-96. James F. Byrnes, Speaking Irunkly (New York: Harper Brothers,
1947), 15-16.

YT War Production Board, 7. Nelson's policy was to impose only those controls
within their authority that would significantly spced victory, and not to impose
restrictions that added little. He promptly dropped those restrictions that proved
“unworkable or outlived their usefulness.” War Producion Board, 13.

2 Nelson, 204-205.
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the country collecting data, providing advice, assisting plants, negoti-
ating contracts, etc.”®

If America was to become the Arsenal of Democracy, it had first
to convert its civilian- based industry to the task of producing war
materiel, and thce main industry to be converted was automobile
manufacturing. This American enterprise was equal to the total in-
dustry of most of the countrics in the world. In America the automo-
bile industry was spread over 44 states and 1,375 cities. The primary
contractors nuimbered more than 1,000 and there were tens of thou-
sands of sub-contractors. More than 500,000 workers produced autos
and trucks when the United States entered the war—one out of
every 260 Americans. And 7 million others—one out of every 19
Americans—were indirectly employed in the industry. Automobiles
consumed 51 percent of the country’s annual production of malle-
able iron, 75 percent of plate glass, 68 percent of upholstery leather,
80 percent of rubber, 34 percent of lead, 13 percent of copper, and
about 10 percent of aluminum. One of Nelson’s first orders was to
cut off car production, and the last automobile to come off the
production line during World War II did so on February 10, 1942.
This move was essential because during the war automobile manufac-
turers produced more than 50 percent of all aircraft engines, 33
percent of all machine guns, 80 percent of all tanks and tank parts,
one half the diesel engines, and 100 percent of the trucks the Army
moved on. This industry also produced airplanes by the tens of thou-
sands. Most of the B-24s, the most heavily produced airplane in the
United States inventory, were manufactured by what had been the
automobile industry and most of those were manufactured at one
factory, Willow Run. About 20 percent of total United States muni-
tions production came from the automobile industry.®* It manufac-

9% Nelson, 211. On March 3, 1942 Nelson directed that contracts were not to
be competed for, but rather negotiated. This saved an enormous amount of time.
Nelson, 369. Cost plus fixed fee contracts were the norm. These had a legal limit
of 7 percent fee, but most often the fee was only 5 percent, and the Army Air Forces
usually paid only 4 percent. Nelson, 79.

94 Nelson 212-224. Nelson’s first order as Chairman of the War Production
Board was to stop production on all passenger cars and light trucks as of February
1, 1942. Nelson, 203. The aircraft industry expanded more than 4 times during the
war from fewer than 500,000 people to more than 2 million, but production ex-
ploded more than 30 times. Nelson, 227-228, 235-236.
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tured 455,522 of a total of 812,615 aircraft engines and 255,518 of
a total of 713,717 propellers. The industry also produced 27,000
complete aircraft.%

Of course more than the automotive industry converted to war,
and one of the most striking examples is International Silver, which
at the beginning of the war made tableware. By the end of the war this
mcdium-sized firin was producing surgical instruments, Browning
automatic rifles, 20mm shells, cartridge and shell brass for many
calibers of weapons, machine gun clips and cartridge belts, magne-
sium bombs, gasoline bombs (3 million of them monthly at peak
production), adapter casings, combination tools, large and small
rotors, contact rings, spring assemblies, forgings, connecting rods,
trigger pins, lick bolts for all pins, flange and tube assemblies, front
sight forgings for guns, etc.%

In addition to the shortages of time, plants, materials, and peo-
ple, the War Production Board also suffered from unrealistic de-
mands by the president, the Secretaries of War and Navy and various
service chiefs. Through 1942 and 1943, the grand strategists set goals
that were well above what could actually be produced given the status
of American industry. In time the output was prodigious, growing
almost geometrically into 1944. But, in the first 2 years of effort, the
overestimation of capacity by those not responsible for producing
materiel was frustrating to those called on to produce it.%’

Almost from the start, because the president and warrior chiefs
expected more production than the Board seemed to be able to
deliver, there was dissatisfaction with the War Production Board and
with Chairman Nelson. Nelson'’s sharpest present day critic is Paul
Koistinen who argucs that Nelson faced three tests at the outset if
he wanted to achieve dominance over the wartime economy, and
he failed all of them. He needed to get “‘tough with the industrialists
who were coming to’’ his new organization from the Office of War
Production and the Supply Priorities and Allocations Board. These
businessmen, to Koistinen, were more eager to protect their narrow
interests than to ““harness the economy for war.”” Nelson, to win, also

9 Vatter, 13.
9% Nelson, 277~289.
97 War Production Board, 10-13.
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had to *“‘bend the military which had grown powerful and practically
independent to the board’s will.”” Many commentators agree with
Koistinen's first two points. His third is that Nelson should have
given “‘labor, New Dealers, and small business a meaningful voice in
mobilization matters so that the”” War Production Board “involved
broad-based, not simply big business, planning, and thus tapped the
nation’s full economic potential.”” Koistinen’s criticism of the entirc
mobilization effort is slanted in this direction, and this third argu-
ment does not find resonance.®

Harry S Truman’s Special Senate Committee Investigating Na-
tional Defense reported, about a year after the Board was established,
that Nelson, with the expressed powers Roosevelt granted him, could
have ‘‘taken over all military procurement,” but he chose not to
do so. Truman’s committee argued that had Nelson indeed taken
procurement from the Army and Navy ‘‘many of the difficulties with
which he has heen confronted in recent months might never have
arisen. Instead, Nelson delegated most of his powers to the War
and Navy Departments, and to a succession of so-called czars. This
made it difficult for him to exercise the functions for which he was
appointed. At the same time, none of the separate agencies had

98 Koistinen, 95-96. Nelson admits that small businesses did not get their fair
share of the contracts. But Neclson argues that he did not have the manpower to
go to the 184,000 manufacturing firms in existence at the outset of the war. About
100 giants received the vast bulk of the contracts, and the subcontracting was left
to big industry. Nelson's justification was that time was the issue, that winning the
war was the goal, and time could not be wasted. Kreidberg and Henry (686-0687)
assert that *‘either Mr. Nelson was the wrong man for the job or clse the [War
Production Board] was created so late that it was impossible for its chairman to
successfully challenge existent, entrenched agencies which were made subordinate
to [the War Production Board].” Further, “‘the frequent reorganizations of [the
War Production Board], together with the tangled maze of its relationships with
other agencies, continued to delay, harass, and anger businessmen who needed
decisions. [The War Production Board] was so fully occupied with directing the
flow of materials that by 1943 it had relinquishcd overall control of economic mohbili-
zation.”” Herman M. Somers grants that Nelson had been given the powers the
president had been granted by the Congress under Title III of the War Powers Act.
But Nelson did not seize all he could, and the president himself *‘diluted and
diffused the powers given to Nelson.” Somers, 24.
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sufficient authority to act alone.”’®® Othcr commentators agree that
Nelson’s Board was fatally undermined within in its first trimester
by voluntarily yielding “‘to the Armed Services both priorities power
and the right to clear military contracts before the contracts were
let to suppliers.” With General Administrative Orders 2-23 and 2-33
in March and April 1942 Nelson ‘“‘surrendered direct decision-mak-
ing authority over the great bulk of the finished output needed for
war."’1% This was costly to the power of his influence and his freedom
of action.

There were plants that the War Department ordered built that
were superfluous, and given the limited amount of materials and
construction workers, a surplus in one area meant a shortage in
another. Many new factories and many expanded ones were not
needed, Harold Vatter argues. Locomotive plants went info tank
production, ‘“‘when locomotives were more necessary’’ than tanks.
Truck plants *“‘began to produce airplanes,” which produced ‘‘short-
ages of trucks later on.”’'°! Alan Milward makes a similar point, and

% Kreidberg and Henry, 686-687. Nelson deliberately refused to procure for
the Army and Navy, arguing that had he done so the warriors would have been
critical of such a move because people from industries producing the tools of war
would have been buying their own systems, and, as importantly, it would have taken
oo long to train War Production Board civilians in these arts. Nelson, 196~199.
The War Production Board history asserts, however, that it was not without influence
here, but that its approach was to collaborate and coordinate, but never to dictate.
Regarding people, a vital concern to the Board in order to maximize production,
the Board worked with the War Manpower Commission to guide labor to where
it was most needed through its Production Urgency List—which was frequently
updated—and also collaborated with Selective Service to determine which workers
in war industries were actually essential and should therefore be exempt from the
draft. The Board also certified to the War Labor Board when and where wage
increases were justified to attract an adequate labor supply. War Production Board,
15-17.

00 vatter, 72-73. Administrative Order 2-23 gave the Army just what 1t wanted,
the right to “‘direct production themselves.” (The Navy’s order was 2-33.) The
service secretaries and their flag officers were armed “‘with a hunting license . . . to
freely trespass upon the territory the President had assigned to the War Production
Board.”” Vatter argues that money and time could have been saved and wasted effort
avoided had Nelson stood his ground.

101 Ibid.
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bases his criticism on the lack of firm priorities. ‘‘Completely new
factories,”” he writes, “‘were built with government help when there
was no possibility that they would ever get the neccssary raw materials
to sustain their planned production.’’!??

One should not, however, make the mistake of belicving that
the War Production Board was impotent. It had the power to compel
acceptance of war orders by any producer in the country, and it
could requisition any property needed for the war effort.’*® And
Nelson’s Board also controlled the supply of raw materials.

THE CONTROLLED MATERIALS PLAN

Nelson’s major task, as it turned out, was the administration of
the Controlled Materials Plan—the allocation of raw materials to
the specific industries that produced the weapons systems. Nelson
wrote, in an oversimplification, that war production could be broken
down into three sections, only one of which was truly his. First was
establishing requirements. The president and the joint chiefs and
the combined chiefs determined the requirements, and the War
Production Board translated those decisions into production requi-
sites. Once that was known, the Board had to decide how much of
what systems the economy was capable of producing. And with that
known, how to balance resources against demands. Everything could
not be produced at once, raw materials had to be carefully appor-
tioned because to overproduce one muniton would mean that an-
other would be underproduced.!® To ensure that production was
tightly balanced, the War Production Board centralized control of
raw materials. To ensure that the British were operating under the
same plans as the Americans, Roosevelt established a Combined Raw
Materials Board in late January 1942.}%°

192 Milward, 122-123. Milward cites another problem—strategic shortsighted-
ness. The services ‘‘fought strenuously against all raw material allocations to the
Soviet Union.”” [When keeping the Soviet Union in the war was vital to the cause.]

193 Nelson, 206, 208-209.

194 Ibid., 200-202.

195 Ibid., 205-206.
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The Controlled Materials Plan replaced the Production Re-
quirements Plan (a November 1941 voluntary program) which had
permitted manufacturers at all levels to state production material
requirements for government orders. The Controlled Materials Plan,
administered by the Production Executive Committee, chaired by
Charles E. Wilson of the War Production Board, was a “‘vertical allo-
cation plan, under which allotments were made by programs and
passed down through the chain from procurement agency [e.g., the
armed services] to prime contractors to sub- and sub- sub- contractor,
whereas in the [Production Requirements Plan] direct applications
had been received from all levels in the subcontracting plan.” The
Controlled Materials Plan was a ““more accurate’ and ‘‘more equita-
ble and more effective distribution of materials.”” It was announced
on November 2, 1942 that it would become effective in the sccond
quarter of 1943 and fully effective in the next quarter. It was certainly
superior to the Army and Navy Munitions Board priorities system in
rationalizing the distribution of materials.'®

106 YWar Production Board, 14-15. This method of allocation lasted until the end
of the war. Somers, 116. Koistinen 97,98. See also David Novick, Melvin Anshen,
and W.C. Truppner, Wartime Production Controls (New York: Columbia University
Press, 1949), 129, 133, 165. *‘The fundamental objectives of the Controlled Materials
Plan were clear from the start. They were (1) to assure a balance between supply
and demand for the principal production materials designated undcr the plan as
‘controlled materials'—carbon and alloy steel, brass [really copper], and aluminum;
(2) to secure that balance by a coordinated review of military export, and essential
civilian programs in terms of their controlled material equivalents, and by adjust-
ments, wherever necessary, to vield that total commitment of our production re-
sources calculated to secure maximum output for world military victory; (3) to
schedule production for each approved end product program in order to secure
the maximum level of balanced output at all levels of production from metal mill
to final assembly plant; (4) to maintain continuing control over production and
over the distribution of materials required to support approved production lcvels
in all parts of the cconomy: and above all (3) to cut down the size of the total arms
production program to realistic proportions by expressing all projects in addable
currency common to virtually all programs—steel, copper, and aluminum . . . The
original group of claiming agencics was . . . composed of the War Department, Navy
Department, Maritime Commission . . . Aircraft Resources Control . . . Lend Lease
Administration, Board of Economic Warfare, and Office of Civilian Supply . . . The
Controlled Materials Plan was the most complex piece of administrative machinery
created during the period of the war emergency.”
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The Controlled Materials Plan was a method of forcing all con-
sumers of raw materials to plan for themselves. No order for raw
materials could be accepted until the Production Executive Commit-
tee had in hand an exact statement of raw materials requirements.
The allocations were made quarterly and, for the first time in the
war, the armed forces procurement agencies were forced to consider
their future demands within the “‘context of long-term strategy.” '
Controlled materials planning was a massive undertaking. Two
streams of paper carried requirements and allotments information
through the *‘interlocked industrial and governmental structure.”

The first stream of paper, leading up the supply-demand balance
for the total cconomy determined each calendar quarter by the
War Production Board Requirements Committce, began at the
lowest layer of manufacturing subcontractors. Bills of materials
(detailed schedules of amounts of cach contained material re-
quired to make onc unit of a fabricated product) were transmit-
ted up the manufacturing ladder to the assemblers of end prod-
ucts and other prime contractors. There they werc accumulated,
cach prime contractor combining his own and his subcontrac-
tors’ material requirements, and transmitted to the procuring
claiming agency. From hill-of-material information and other
sources, cach claimant agency prepared estimates of controlled-
materials requirements in total and by program detail and sub-
mitted the estimates to the [War Production Board] controlled-
material branches (steel, copper, and aluminum)and the Re-
quirements Committee staff. ... The second strecam of paper
began at this point with the allotment of materials to cach claim-
ant agency representing its share of the anticipated supply of
cach controlled material available for purchase directly by the
agency and by its prime and subcontractors . . .. the claimant
agency distributed allotments (authorizations to purchase) to
its prime contractors. The prime contractors retained that part
of the allotments necessary to cover their own direct procure-
ment from the metal mills and reallocated the remainder o
their suppliers.!*™

07 Milward, 128-194.
1% Novick, Anshen, and Truppner, 167-170.
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Although the literature usually spcaks of three raw materials
in the Controlled Materials Plan—steel, copper, aluminum—there
were actually 13 categories of carbon steel and 10 of steel alloy to
be allocated separately, and 4 classes of copper-based alloy products,
3 classes of copper shapes, and wire mill and foundry products. Alu-
minum products came in 21 classes of shapes and alloys. But the
revolutionary step in the Controlled Materials Plan was not in these
refined allocations. It rested rather on the principle that the delivery
of materials were “‘not affected by preference ratings.”” Mcaning
once the Requirements Committee “‘determined the distribution of
steel, copper and aluminum which in its judgment was best calcu-
lated to meet war, export, and essential civilian needs, all approved
programs had equal validity.”'%

To the War Production Board, that is. Certainly the War and
Navy Departments (and other claimants like Lend-Lease Administra-
tion, Maritime Commission, Office of Civilian Supply, and even other
agencies later in the war) did not think that all approved programs
had “equal validity.”” At times different systems had higher priorities,
like the necessity of accelerating the building of landing craft in
1942 and 1943, and cspecially in the first halt of 1944 tfor Operation
Overlord and amphibious assaults in the Pacific.''” The Controlled
Materials Plan forced a strict accounting on all users of steel, copper
and aluminum, but the key civilian agency turned over most of these
precious materials to the military for their further allocation based
on grand strategy.

The Controlled Materials Plan solved a nagging problem—con-

199 [hid. Nelson wrote that there was no single “vital (0 victory” war program.
“We had a dozen or more, and all of them had o go along together. For example,
steel plate was needed by merchant ships, but steel plate was also needed by the
Navy for its warships, by the Army for its tanks, by Lend-Lease for the requirements
of our Allies; it was essential, too, for the building of high-octanc gasoline plants,
rubber plants, and for the expansion of our overall industrial capacity.” Nelson,
249-251.

"9 Nelson, 231-256. Nelson cites Roosevelt for raising the priority of landing
craft 1o the Navy's “‘most urgent category.”” The president in 1942 saw the need
before the Navy did, because the latter was focusing on destroyers and other anti-
submarine craft for the Battle of the Atlantic. Nelson notes that landing craft expan-
sion cut into many other shipbuilding programs, and there were still never ecnough
landing craft.
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trolling what was built and when by releasing or withholding raw
materials—but it consumed many thousands of people and much
time. Nelson was in the sorry position of simply not being able to
satisfy everybody all the time. ‘‘He was battered, abused, and cajoled
by other agencies’ of the government. Instead of being the interwar
planners ideal of a wise man surveying the war from an unmatched
viewpoint and apportioning economic strength where it would do
the most good, he was thoroughly inside the turbulent milieu.'!!
Nelson’s biggest difficulty was Roosevelt’s unwillingness to sup-
port him in his inevitable disputes with the plethora of wartime agen-
cies the president created to deal with the emergency and his contin-
ued willingness to create potentially rival agencies. There were
powerful prewar New Deal agencies like the Reconstruction Finance
Corporation (which added to its authority the Defense Plant Corpo-
ration, Defense Supplies Corporation, Metals Reserve Company, and
Rubber Reserve Company) whose role might conflict with Nelson’s
Board. And there were venerable institutions like the War and Navy
Department that had been created in the 18th and 19th centuries
which also might see activities of the War Production Board as
usurping their authority. Many other war agencies were founded
before the War Production Board—Ilike the Board of Economic War-
fare, the Office of Lend-Lease (with the powerful Harry Hopkins in
charge initially), and the Office of Defense Transportation that had
charters that overlapped Nelson’s. Other agencies founded after Nel-
son’s like the Petroleum Administration for War, Rubber Develop-
ment Corporation, War Manpower Commission and dozens of oth-
ers had charters that seemed to authorize powers that the War
Production Board also possessed. He willingly gave away rationing
authority to the Office of Price Administration. Probably his most
serious lapse (other than permitting the services to procure their
own munitions) was permitting the War Manpower Commission to
be independent of him. This agency, created on April 18, 1942 to
‘““assure the most effective mobilization and maximum utilization of
the Nation’s manpower in the prosecution of the war,”” was offered to
him by Roosevelt. However, Nelson permitted it to be independent.

"' Industrial College of the Armed Forces, 113.
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Manpower was a constant bottleneck during the war.!!? All of this
might have been manageable if Roosevelt were a manager, which
he was not; if he had appointed a person to run the War Production
Board whom he trusted explicitly, which he did not; or if Nelson
were more attuned to bureaucratic ways, which he, apparently, was
not. Nelson was doomed, and, of course, the industrial mobilization
effort suffered.

The military never saw itself as Nelson’s partner, and involved
itself in “‘every facet of the home front war program.” When there
was a problem such as with deliveries of finished goods the military
would intrude in the transportation business. If there was a labor
problem, manufacturers would turn to the military rather than to
the War Labor Board to solve it—turning to the agency paying the
bills. It was easy to turn to the military to solve problems in time of
a total war. It might not have been wise over the long term, or even
efficient, but it was easy because the military had enormous prestige
and power. Because the military did not want to yield procurement
to the War Production Board, it naturally accepted Nelson’s abdica-
tion in these areas, enabling it to outmaneuver the Chairman.!'?

Philosophical differences also marred the relationship. Nelson’s
concern for the civilian population—those who worked in the facto-
ries and operated the farms—was interpreted by some in the Army
as “pampering”’ civilians. Nelson complained about ‘‘bitter fights’’
with the Army over manufacturing tractors or spare parts for cars,
washing machines, refrigerators, etc.!'¥ Nelson, from the beginning
of the war well into the peace that followed, insistcd that the econ-
omy had to be controlled by civilians. He argued that *‘military men
are bound to place above everything clse the needs of specific muni-
tions programs.’’ If they did gain complete authority over the coun-
try’s resources, Nelson maintained, they “‘would inevitably produce
disorder, and eventually balk their own efforts by undercutting the
economy in such a way that it could not meet their demands.”” His

112 Somers, 26-27. Kreidberg and Henry, 687-689, found the War Manpower
Commission to be ineffective because it had no power to draft, assign, or punish
civilian workers.

13 Somers, 109-112.

'+ Nelson, 167-170.
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running battle got into the press, much to his chagrin. ““The Army
had at its disposal and freely used many unfair methods of meddling
[with] anyone who stood in its way . . . Very soon after I had made,
and stuck to’’ the decision on making spare parts for appliances and
automobiles United States factories were no longer producing in
order to keep these labor saving machines in some working order,
‘‘articles began appearing in the press stating that 1,500 plants mak-
ing munitions of war were going to have to shut down because they
could not get materials. War Department officials in high places were
feeding out those [false] stories.”’*!®

Students of the period generally agree that the Army wanted
conirol of the economy—something it had desired from the mo-
ment it began planning for industrial mobilization, and a root reason
for opening the Army Industrial College. Herman Somers notes that,
soon after the War Production Board was formed, General Brehon
Somervell, chief of the Army’s Services of Supply made a play to put
the new Board under the control of the Joint Chiefs of Staff. Somers
writes: “The Army and Navy came to regard Nelson and the [War
Production Board] as advocates of a comfortable civilian economy,
which would resist to the end curtailments to expand military pro-
duction.”!'® We have seen, however, that Nelson wanted to convert
the automobile industry to munitions production well before the
Japanese attacked Pearl Harbor, and that his first action as chairman
was to do just that.

In addition to leaving military procurement to the Navy and

15 Ihid., 859-362. The Navy Department seemed more attuned to the needs
of civilians—after all how would workers get to factories or shipyards without auto-
mobiles and buses, and how productive would they be if their life styles were ne-
glected? Nelson 357-359. Myopia on the part of the services frustrated Nelson to
the point that he petitioned Roosevelt to Jet him return to Sears. Nelson, 107-109,
112. Nelson wrote that Roosevelt told him that both had to beware of the Army
acquiring ‘‘too much power.” In a democracy, the president argued, the economy
“*should be leftin the charge of civilians.”” | This is certainly one of the major reasons
the president rejected the interwar industrial mobilization plans.] Roosevelt told
Nelson ““to fight for” his rights when *‘such issues’ as civilian versus military control
arose. Nelson was proud of the fact that *‘no other outfit in the world ever fought
the Army of the United States to a standstill more frequently than the intrepid
patrol of the [War Production Board].” Nelson xvii-xviii.

16 Somers, 20-31.
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War Departments, Roosevelt did not give Nelson the authority or
the tools to control inflation, which increased as the large pool of
unemployed dried up. In September 1942, Roosevelt asked Congress
for the powers necessary to fix all wages and prices. Congress yielded
on October 2, granting the president the authority to issue a “‘gen-
eral order stabilizing prices, wages, and salaries affecting the cost of
living,” and empowering the president to create the office of Eco-
nomic Stabilization. On October 3, 1942, Roosevelt appointed James
F. Byrnes, the ultimate insider, Director.

Byrnes quickly resigned from the Supreme Court and began his
new job on October 15. He had blanket authority *‘relating to control
of civilian purchasing power, prices, rents, wages, salaries, profits,
subsidies, and all related matters.”” The Director of the Office of
Economic Stabilization was to be the final judge of any jurisdictional
disputes among the various wartime agencies and within the presi-
dent’s exccutive office regarding economic policy. Byrnes was to the
civilian economic strategy what Roosevelt was to the war’s grand
strategy.

Very significantly, Byrnes was able to set up his office in the
White House. Roosevelt told Byrnes: ““Your decision is my dccision,
and . .. there is no appeal. For all practical purposes vou will be
the Assistant President.”’!'” Had he said that to Nelson, the War
Production Board might have turned out to be the supreme mobili-
zation agency that the interwar planners called for. Might have rather
than would have because it is not clear that Nelson’s personality was
up to using such a full grant of authority. Herman M. Somers argues
that Nelson, a man of *‘great abilities and character” was “‘probably
not temperamentally suited to the onerous job he undertook. “‘He
was mild mannered and intellectual, not given to quick decisions.
He was not adept at and did not welcome the ‘infighting’ or the

17 Robertson, 316-321. Byrnes, while in the Senate, had drafted and helped
move key war powers and other emergency legislation, and even while an Associate
Justice he continued to dralt and expedite legislation. Attorney General Francis
Biddle reported to Roosevelt on January 9, 1942 that “all defense legislation is
being cleared by the departments and then through Jimmy Byrnes, who takes care
ofiton the Hill.”” His appointment, however, obviously undercut Nelson. Robertson,
312-314. Byrnes had been the floor manager for Roosevelt’s I.end-l.ease Act. Rob
erson, 296-297.
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power struggles involved in high administration’ jobs for ‘‘high
stakes.”” Somers concludes that Donald M. Nelson was ‘‘too nice a
guy for the job.”"!!®

The dispute between the Army and Nelson that finally drove
him out of office was industrial reconversion. Reconversion has al-
ways been handled badly in the United States, and the fact that
the Woodrow Wilson administration mishandled it in the late teens
(causing heightened unemployment) cost the Democrats control of
the Congress and White House in 1920. Nelson wanted to begin
reconverting industry as soon as feasible and many in Congress were
eager to have factories in their districts and states reconvert too.
Nelson directed one of his key assistants to study reconversion in
April 1943, and made clear that he intended to move into this contro-
versial area. War production peaked in November 1943, although
for some items, like airplanes, 1944 was a bigger year. There was a
sharp decline in war orders. But the Army wanted no reconversion
of industry because it might lead to a slackening of the war effort.
The Army would have been happy if there were pools of unemploved
workers forced to stay in war industries, and unable to opt for better
paving or more secure jobs in factories producing for the civilian
market. Harry S Truman was on record calling for ‘‘an orderly re-
sumption of civilian production in areas where there is not man-
power shortage and with materials not required for war production.”
But the Army was powerful, and some business leaders also fought
reconversion because they were tied to war production and did not
want competitors to get a leg up in the potential market. Nelson
began to reconvert slowly, and the Army forced his removal in the
summer of 1944.1'? By the time Roosevelt sent Nelson to China on
assignment to get him out of town, the president had already ap-
pointed an agency that superseded the War Production Board: the
Office of War Mobilization, May 27, 1944—the last of the series
that began with the with the War Resources Board in August 1939.
Significantly, the president installed James F. Byrnes to run this new
organization.

118 Somers, 38-39. Bruce Catton would agrec.
19 Nelson, 32, 391-415.
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THE OFFICE OF WAR MOBILIZATION
(AND CONVERSION)

The president was being pushed to establish a war mobilization
office by Senator Harry Truman and his committee. Truman’s com-
mittee and other congressional investigative committees werc dis-
mayed by the lack of unity in the industrial effort and demanded
a single civilian-directed procurement agency for all Army, Navy,
Maritime Commission, and Lend-Lease needs. Truman knew that
Nelson had much more authority than he exercised and therefore
called for a War Mobilization Board—stating that he would create
one by legislation if Roosevelt did not take the initiative.'** Other
efforts also forced the establishment of the Office of War Mobiliza-
tion.?! For its part, the Senate Military Affairs Committee recog-
nized the weaknesses in the War Production Board. There were too
many agencies with a say in too many parts of the economy for
efficiency. The press was also onto this failing and were vocal in their
criticism. Roosevelt either sensed the pressure or understood the
necessity, or both, and created by Executive Order the new office,
designating a handful of government officials as advisers (Nelson
was one of the five), and chartered the Office of War Mobilization
to “*develop unified programs and to establish policies for the maxi-
mum use of the Nation’s natural and industrial resources for military
and civilian needs, for the effective use of the national manpower
not in the armed forces, for the maintenance and stabilization of
the civilian economy, and for the adjustment of such economy to

120 Somers, 35.

121 One of these was Roosevelt himself. Herman Somers argues that the creation
of the Office of War Mobilization was neither driven by personality conflicts nor
by militarycivilian rivalry. It was that no one short of the president could make
decisions across so many agencies and departments, therefore an assistant president
who could do so was essential if Roosevelt was to focus on grand strategy. Somers
38-40. Koistinen argues that Roosevelt created the Office of War Mobilization be-
cause he was feeling the heat from the [John H.] Tolan Committee (House Select
Commitice Investigating National Defense) and the [James E. | Murray Committee
(Senate Special Committee to Study and Survey the Problems of American Small
Business). These all called for centralization of the mobilization process. Koistinen,
99.
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war needs and conditions.” The key to the Executive Order was in
this sentence: “To unify the activities of the Federal agencies and
departments engaged in or concerned with production, procure-
ment, distribution or transportation or military or civilian supplies,
materials, and products and to resolve and determine controversies
between such agencies or departments.’”” The new office could issue
“directives and policies’’ to carry out its charter, and ‘it shall be the
duty of all such agencies and departments to execute these directives,
and to make to the Office of War Mobilization such progress reports
as may be required.”'® James F. Byrnes, the first Director of the
Office drafted the Executive Order and wrote the language to make
the new agency effective. From the start he was called Assistant Presi-
dent. The only things missing in James Byrnes portfolio were forcign
affairs and military grand strategy.!??

By 1943, Byrnes had become immersed in cconomic planning.
As Dircctor of the Office of Economic Stabilization he was intimately
concerned with all major segments of the economy because his office
was charged with eliminating inflation. No similar office had been
established during World War I, and as a result consumer prices rose
and the national debt ballooned. The Office of Economic Stabiliza-
tion was not able to eliminate inflation, but it did dampen it and in
the process Byrnes learncd a great deal about the economy and
how segments of it—agriculture, industry, etc.—worked to profit or
benefit their narrow interests rather than the gencral welfare.'*!

122 Industrial College of the Armed Forces, 119-123. On May 25, 1943 the Neaw
York Times cditorialized: “Intramural bickering and inter-burcau politics are moving
to a new high point in bitterness with cnergy that might be devoted to outdoing
the Axis being turned by subordinate officials to undoing onc another.” Cited in
Somers, 33, 34.

123 Somers, 5. Roosevelt wrote Byrnes in January 1944: **You have been called
‘The Assistant President” and the appellation comes close to the truth.” Robertson,
322. Exccutive Order 9347, May 27, 1943, cited in Somers, 47-51.

"# Industrial College of the Armed Forces, 104-110. Byrnes wrote: ““The Light
to hold wages and prices was a bitter struggle. It was a struggle against the desires
of the producers to obtain increased prices and of workers to win increased wages.
Senators, representatives, labor leaders, businessmen, farmers, and spokesmen for
groups of all kinds would present their special case. Whenever they could, they
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Byrnes' powers were extensive. The Executive Order establishing the
Office of Economic Stabilization permitted him:

to formulate and develop a comprechensive national economic
policy relating to the control of civilian purchasing power,
prices, rents, wages, salaries, profits, rationing subsidies, and all
related matters——all for the purpose of preventing avoidable
increases in the cost of living, cooperating in minimizing the
unnecessary migration from one business, industry or region to
another, and facilitating the prosecution of the war. To give
effect to this comprehensive national economic policy the Direc-
tor shall have power to issue directives on policy to the Federal
departments and agencies concerned. '

Interestingly, the Office of Economic Stabilization did not disap-
pear with the creation of the Office of War Mobilization. Fred M.
Vinson, a former congressman and appeals judge (and later Chief
Justice) replaced Byrnes and his office was subordinate to Byrnes’
new one. (Vinson eventually became Director of the Office of War
Mobilization and Reconversion, its new title after October 1944.)
The arrangement worked well because the men knew cach other,
had worked together in the past, and Vinson clearly understood
Byrnes' relationship with the president.'*®

Soon after taking office. Byrnes wrote to the chicfs of all the
procuring agencies and pointed out his duties as prescribed by the

would go to the President to present their complaint.” Byrnes, 19. The Bureau of
the Budget was heavily involved in cconomic policy too, and its powers were vastly
expanded during the war. Sce Industrial College of the Armed Forces, 93-97, But
the relationship between the Office of Feonomic Stabilization and the Burcau of
the Budget was not friction free. Byrnes inevitably engaged in formulating policy
that prior to his appointment was the province of the Budget Bureau, and Bureau
Dircctor Harold D. Smith challenged Byrnes’™ authority. But Byrnes had proxim-
ity—being located in the White House.

% Somers, 35. The quote is trom the Executive Order 9250 which Byrnes
drafted October 3, 1942, Byrnes, 17. He succeeded in that inflation was dampened
berter than in previous wars, While the cost of living had risen rapidly in the first
vear of the war, from April 1943 to September 1945, it rose only another 4.8 percent.

20 Ibid., 66-70.
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president. He put everybody on notice that he intended to scrutinize
all procurement. He called for establishing within and at the top
of each agency a procurement review board that would include a
representative of the Office of War Mobilization. Some offices, nota-
bly Lend-Lease and the Maritime Commission did so immediately,
but the Army had to be told a second time and the Navy only did
what it was told when the president insisted they follow orders. The
Navy dragged its feet for months trying to subvert Byrnes’ authority.
Byrnes wrote the president that General George C. Marshall was
cooperating and that billions of dollars were saved through this coop-
eration, but that the Navy was recalcitrant. The Navy, counting on
its special relationship with Roosevelt, tried to go around Byrnes,
but the president forwarded their memoranda to Byrnes for an-
swering.'?’

The Office of War Mobilization, also located in the White
House, was certainly in a position by fiat and personality to rational-
ize industrial mobilization. Byrnes was indeed ‘‘assistant president’
and more powerful than any cabinet member, for he had jurisdiction
over all agencies, bureaus and departments.128 But what should be
its role vis-a-vis the Joint Chiefs? Some in Byrnes’ office thought that
he should sit with the Joint Chiefs of Staff so that grand strategy and
procurement would be harmonized. But the services, espccially the
Navy, resisted civilian participation in military affairs, especially war
planning. There was cstablished within the Joint Chiefs of Staff a
Joint Production Survey Committee with representation from the
Office of War Mobilization, a compromise between full integration
of procurement and military strategy. Previous to that time Nelson’s
War Production Board was not represented on Joint Chiefs of Staff
committecs. Byrnes did not consider his relationship with the Joint
Chiefs to be satisfactory. The Chiefs still wanted a great deal of the say
regarding industrial mobilization. But Byrnes was able to establish his
authority over the Joint Chiefs on matters of supply, although doing
so was not easy.'®

He did this by informing the Chiefs at the outset that he and

127 Ihid., 118-121.
'8 Ibid., 47-51, 208 233.
129 Ibid., 70-75.
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the Office of War Mobilization were responsible for the balance that
must be maintained between civilian and military production, and,
therefore, he had to know what was being procured by the services.
Moreover, he had to know that the amounts being procured were
not cxcessive. Byrnes, for example, set up a procurement review
board for the Army which found that it needed some testimony
concerning military matters. The Army refused to show any such
data to civilians, and Byrnes told the Chief of Staff that he would
take the Army’s refusal to cooperate to the president. The Army gave
in.13°

Prior to the creation of the Office of War Mobilization there
was no synchronizing of grand strategy and production. And al-
though the new Office was an imperfect mechanism for effecting
this synchronization, it did have the president behind it and Byrnes’
extensive experience, keen intelligence, and high common sense.
The problem was the active competition for limited resources that
kept agencies in permanent conflict. Byrnes’ approach was to exer-
cise control by listening to arguments from disputing agencies after
conflicts had developed and make the necessary decisions. This is,
more or less, the role the industrial mobilization plans had reserved
for the War Resources Administrator, except that the planners
hoped that this bureaucrat would resolve conflicts before they oc-
curred. Byrnes did not need a big staff to do that job, and in fact
kept his staff tiny (10 initially, 16 in November 1944, 80 in June 1945
and 146 in May 1946 during the height of reconversion, compared
with 20,000 in the War Production Board).'?! He used the staff of
the various agencies to provide him the information he needed.
Byrnes deliberately safeguarded the autonomy of the agencies he
dealt with, acting as a disinterested decision-maker—a judge in ef-
fect.®? Moving the decision-making power to the Office of War Mo-
bilization diminished Nelson’s authority and prestige and also that
of the War Production Board. There was only one authority higher
than Byrnes—Roosevelt—and the president was adamant that

130 Ihid., 63-64.

B Ibid., 51-54, 80-81.

132 1hid., 65. Milward agrees with Somers. Byrnes was indeed the “‘supreme
umpire over the powerful.”” Milward, 110-113.
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Byrnes’ decisions would stick. Even the War Department “‘tended
to accept’” Byrnes’ decisions as final, and he was able to stop “‘the
military agencies practice of looking to the Joint Chiefs of Staff for
ultimate procurement decisions.”'** Roosevelt loved it! He told a
triend that “‘since appointing Jimmy Byrnes to [the Office of War
Mobilization] he, for the first time since the war began, had the
leisure ‘to sit down and think.””’!?*

Byrnes took on the dispute with the Joint Chiefs that had caused
Nelson to be fired: reconversion. As a politician who was painfully
aware of the costs to his party for failing to implement an ordered
demobilization after World War I, he was sensitive to the demand.
Ilis aim, and that of civilians in the war agencies, was to prevent
unemployment and severe industrial dislocation with the ending of
war production. Alimost all agreed on the objective, but timing was
evervthing. For at least 18 months before the end of the war in
Europe, a large proportion of Byrnes’ tiine and that of people in
numerous agencies like the War Production Board was devoted to

%3 Kreidberg and Henry, 687. Vatter, 82-83. Somers, 137. Herman Somers,
the scholar with the greatest depth regarding the Office of War Mobilization, cites
a dispute between Byrnes and the Navy in March 1943, over the number of aircraft
that were needed to complete the war. The Army Air Forces had reduced their
demand by almost 44,000 airplanes, saving more than $7.5 billion, but the Navy cut
very little. Both Byrnes and Vinson found the Navy's insistence untenable. Somers
122-124, 133-134. The Joint Chiefs in January 1945 demanded 40 additional tank-
ers. The Joint Production Survey Committee, which was set up by Byrnes inside the
Joint Staff to analyze such demands, said the number of tankers requested was
excessive. The Joint Chiefs overruled the Joint Production Survey Committee, but
the Office of War Mobilization denied the Chiefs petition. Somers, 130-132. In
April 1945 the Joint Chiefs tried to influence shipping priorities in terms of the
ratio of space allocated for civilian and military goods. Vinson wrote Admiral William
D. Leahy that the ‘‘responsibility for making final decisions as to the proper balance
in the employment of manpower and production resources to obtain the maximum
war effort rests with this office. . .. ** Somers 128-130. The Navy in January 1945,
probably at some prodding by representatives and senators with shipyards in their
districts and states, requested an additional 84 ships (644,000 wons) bevond the
1945 program. The Navy went directly to the president, bypassing the Office of War
Mobilization. Byrnes counseled the president to cancel most of the order, and
Roosevelt eliminated 72 ships (514,000 tons) saving $1.5 billion. Somers, 125-128.

134 Robertson, 328-330.
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COORDINATION OF THE WAR AGENCIES
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the problem of reconverting industry. Two actions were involved:
advance planning for the change-over that would occur after victory
and a gradual resumption of peacetime enterprise while the war was
still going on.'®®

Some aspects of demobilization planning came easily, like agree-

1% Somers, 200-202. The Congress was seriously concerned with this aspect
of economic planning, and it was a major factor in the push for orderly demobiliza-
tion and in fact legislated the issue because of their political concerns. Byrnes was
sensitive and set up the Bernard Baruch-John Hancock postwar planning unit in
the summer of 1943. These two gurus produced a report in February 1944 stressing
the need for congressional leadership in postwar reconversion. The Congress passed
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ment on how to clear away government property and how to settle
cancelled contracts. “*The sharp policy questions . . . were over how
much, if any, resumption of normal civilian activity’’ could be under-
taken with the war going on. ““The heat engendered caused a greater
wave of name-calling in Washington than any other conflict.”” Nclson
and his supporters were accused of being willing to prolong the war
to give business interests an early advantage. Big business lined up
on both sides of the issue, so did government agencies and even
people in the War Production Board. Where people stood on the
issue depended on where they sat. For example the War Manpower
Commission sided with the military because manpower was so
tight—it was the major bottleneck by the time this issue became
prominent. It wanted no freedom for workers to opt for civilian
products employment while there were still landing craft and other
tools of war to be built. The Office of War Mobilization and Recon-
version was ‘‘indispensable’” in adjudicating this issue because it was
above all of the competing agencies and departments, and when it
made reconversion decisions, it was ‘‘never seriously challenged.”
In August 1944, it sanctioned limited reconversion—which it slowed
dramatically in December 1944 during the Battle of the Bulge, but
itreopened the gates in March 1945. “From early 1944 to the end no
agency made any policy decisions in the reconversion field without
clearing with [the Office of War Mobilization and Reconversion].'*¢

Make no mistake, however, reconversion was not a factor until
munitions production actually peaked. The unremitting drive was
for output, and the system produced arms prodigiously.

UNITED STATES PRODUCTION IN WORLD WAR II

No matter where one looks, one finds very impressive American
production statistics throughout World War II. The war on the
ground in Europe was often tank warfare. Between 1918 and 1933
the United States produced only 35 tanks and no two of them the

the Office of War Mobilization and Reconversion Act on 3 October 1944 granting
vast powers to the Office and its director.
16 Ihid., 200-202.
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same model. In 1940, after witnessing Germany’s Blitzkriegin Poland,
Belgium, the Netherlands, and France, the United States produced
3,309 tanks, versus 1,400 in Britain and 1,450 in Germany. In 1943,
however, the United States manufactured 29,500 tanks, more in one
year than Germany produced in the entire war from 1939 to 1945.
In all, the United States manufactured 88,430 tanks during World
War II versus 24,800 in Britain and 24,050 in Germany.]37
Consider also aircraft. In 1940 the United States had 41 engine
and propeller plants; by 1943 it had 81 plants, with 5 built in Canada
with U.S. funds (most of the 40 new factories were of considerably
larger size). Aircraft production floor space increased from 13 mil-
lion square feet in the prewar period, to more than 167 million
square feetin 1943, and the value of the facilities mushroomed from
$114 million prewar to almost $4 billion in 1944. In 1939 the United
States produced 5,865 aircraft valued at about $280 million, and in
1944 America produced 96,379 airplanes valued at almost $17 bil-
lion. The dollar figure is deceiving because during the war the costs
of manufacturing aircraft dropped. At the beginning of the war a
four-engine, long range bomber cost $15.18 per pound and at the
end $4.82 per pound. A single seat fighter cost at the outset $7.41
per pound and $5.37 at the end. Between January 1, 1940 and August
14, 1945 the United States manufactured 303,717 and between De-
cember 7, 1941 and the Japanese surrender, 274,941. And the power,
weight and speed of the aircraft by the end of the war had dramati-
cally increased. The United States produced 97,810 bombers, Ger-
many 18,235, and the United Kingdom and the Soviet Union pro-
duced more than Germany too. The United States produced 99,950
fighters, Germany 53,727, and American fighters were longer
ranged, better armed and better armored (after 1943). The United
States produced 1.6 times as many aircraft (heavier and longer

137 Peppers, 65. Nclson, 239-242. One finds different production figures in
various sources, usually because the authors do not start or finish at the same date.
The War Production Board figures for rank production in World War II is 86,333
between July 1, 1940 and July 31, 1945. War Production Board, 10-13. What is
impressive about the United States figures is the acceleration rather than the gross
total. For comparisons of aircraft production sec John Ellis, World War II: A Statistical
Summary, The Essential Facts and Figures for All the Combatants (New York: Facts on
File, 19983), 278,279.
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ranged) than Germany, Italy and Japan combined. The Soviet Union
produced more aircraft than Germany, and the United Kingdom
slightly less. Both United States allies consumed millions of tons of
American raw materials through Lend-l.ease to build aircraft.!*®

Despite such output, there was no production ““miracle” in the
United States during World War II. Unquestionably, munitions pro-
duction cxpanded greatly but the base the expanded production
was measured from was a depressed onc. Compare for example the
period 1941 to 1945 with another period of rapid industrial expan-
sion, peacetime at that, 1921 to 1925. Total industrial production
output peacetime increase was double that of wartime (53 percent
versus 25 percent). If the period 1941 to 1944, when wartime produc-
tion peaked and before it turned down, is compared with the period
1921 to 1924, the wartime figure is slightly higher (45 percent com-
pared to 38 percent).'” How then did the United States produce
the hundreds of thousands of airplanes, tens of thousands of tanks,
and tens of thousands of landing craft if the output increase in the
early 1940s was no greater than it had been in the early 1920s? The
answer is twofold: massive conversion of the industrial base and gen-
erous government funding for infrastructure construction.

In 1939 the United States devoted less than 2 percent of its
national output to war, and about 70 percent to satisfving immediate
civilian wants. The rest went to civilian government expenditures,
private capital formation and exports. By 1944 the war outlays were
40 percent of national output. Industrial production doubled from

138 Nelson, 237-288. The United States produced more than 40 percent of all
the aircraft produced by all belligerents in World War IT and supplied enough raw
materials to its two key alliecs—the United Kingdom and the Sovict Union—to
permit them to be the number two and three producers of aircraft. Peppers, 63-65.
Between January 1, 1940 and August 14, 1945 the United States spent $45 billion
manufacturing aircraft. At the peak of the war the Army Air Forces had in its inven-
tory 89,000 airplanes. Joshua Stoff, Pictwre HHistory of World Wea IT: American Aircraft
Produciion (New York: Dover Productions, 1993), xi. The Navy inventory of aircraft
at the end of the war contained 36,721 aircraft. U.S. Deparmment of Commerce,
Statistical Abstract of the United States, 1950 (Washington: Government Printing Office,
1950), 212. Not all of the technological innovation went into just improving weap-
ons, much went into improving the production processes. Thus production of the
famous Oerlikon gun went from 132 hours to 33. Milward, 186.

Y9 vauer, 22.
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1939 to 1945 (but 1939 was still a depression year), and production
did increase at the rate of 15 percent per year (more than double
the World War I rate). Manufacturing employment increased from
10,151,000 in 1939 to 16,558,000 in 1944, and the percentage of the
work force involved in manufacturing increased from 19 percent to
26 percent.'* Agricultural employment fell from 9,450,000 in 1940
to 8,950,000 in 1944, while people in non-agricultural industrics
went from 37,980,000 in 1940 to 45,010,000 in 1944. Most of the
increase came from sopping up unemployment (which was 8,120,000
in 1940 and only 670,000 in 1944) and employing more women.'*!

As we shall see in the next section, the United States’ output
in gross figures is impressive, but all belligerents produced munitions
at a furious pace. There is no denying that United States logistics
capabilities were a major (probably the major) reason for the allied
victory. But the relative output must be kept in perspective. The
United States was unquestionably productive and outproduced all
its allies and adversarics, but it started from a higher technological
base than all other combatants. Its wartime increase in productivity
was not impressive by comparison to others. But, and let there be
no doubt here, it was enough!'*

One great advantage the United States had over Germany
(which at the beginning of the war had procured in the previous
four years a volume of combat munitions equal in real terms to the
munitions productions of all her future adversaries combined'*?)
was that the former planned for a long war. Conversion of industry
alone would not have produced all the munitions needed, new facto-

MY War Production Board, 8-5.

" US. Department of Commerce, Burcau of the Census, Statistical Abstract of
the United States, 1948 (Washington: Government Printing Office, 1948), 174-176.

M2 Milward, 73-74.

"3 Yarrison, 173. Germany’s Blitzhrieg strategy was aimed at winning the war
before an cconomic mobilization by Germany’s adversaries could influence events.
Hitler’s lightning war in the Soviet Union failed, but, even then, Germany did not
wrn to the wype of economic mobilization policies of its adversaries. Germany’s
economic effort remained divided long after the allies had pursued a more central-
ized course, with much better results. Not only did Hitler turn to economic mobiliza-
tion too late, but he did so without enthusiasm and within the framework of Nazi
party tensions and rivalries. Both of Hitler’s strategies failed. Harrison, 178-181.
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ries had to be built and old ones modified. It was essential, therefore,
tfor the government to expend scarce materials, machinery and man-
power on building and expanding war plants at the expense even
of current production. In 1940 about $2 billion was spent on factory
construction, more than $4 billion the next year, and almost $8.5
billion in 1942. After the third quarter of 1942 the trend was down-
ward for the rest of the war.'**

BALANCING MILITARY AND CIVILIAN NEEDS

Great as the output was, the United States war effort absorbed
about 40 percent of the gross national product, which grew 50 per-
cent in constant dollars between 1939 and 1944. The United States
devoted a smaller percentage of its gross national product to the
war than any other major adversary. There was also a major effort
during the war to improve the lot of the population whenever possi-
ble. Automobile production was stopped and tires and gasoline were
rationed, but the consumers could be compensated with soft goods
and scrvices. The War Production Board thought that the American
people during the war were ‘‘subjected to inconvenience, rather
than sacrifice.””'*® By comparison to the situation facing civilians in
all other nations at war, it would be hard to argue with that assertion.
At the height of the war the government spent $94 billion, and of
that $81.6 or 87 percent was war spending. The budget was 80 times
greater than in 1939, 54 times 1940 and 14 times 1941. But the
budget expansion was such that civilians truly did not suffer because

** War Production Board, 34--35. In some industries almost all of the construc-
tion moncy camc from the government: 47 percent of the synthetic rubber industry
construction for cxample, military explosives 85 percent, and chemical warfare was
100 percent. War Production Board, 86.

45 War Production Board, 1-2. The labor force went up from 54 million to
64 million in the war, but most of the increase here came from the 9 million who
were unemploved in 1939. There were about 12 million in the armed services at
the manpower peak. Most of the 10 million increase in the labor force went into
factories (the volume of manufacturing output tripled) and agriculture. The con-
struction trades lost workers after 1942. The workweek increased from 37.7 hours
per week in 1939 to 43.2 hours in 1944, and productivity increased sharply.
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U.S. MUNITIONS PRODUCTION
Average Monthly Rate, by Quarters, July 1, 1940 - July 31, 1945
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of the war, and when one considers that unemployment had all but
disappeared and what joblessness remained was usually only tempo-
rary, the home front prospered. In terms of calories people were
generally fed better than they had been before the war, and they
consumed more meat, shoes, clothing, and energy.'*

Its population is always a country’s greatest resource, and in a
major mobilization like that of World War II, usually its greatest
hinderance. The United Kingdom suffered a severe people

116 Abrahamson, 139-140. In Britain real total personal consumption fell at

the wartime nadir to 70 percent of the 1938-1939 level, whereas in the United
States at the worst, in 1942, it was b percent higher than it had been in 1940.
Thercafter it went up rapidly. In the United States personal consumption never fell
below 55 percent of a rapidly expanding gross national product, whereas in Britain
it never topped 49 percent of 2 much smaller gross national product. Vatter, 20.
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crunch—its population was the smallest of the major belligerents.
Germany and the Soviet Union found themselves people limited too,
in terms of productive population. The United States, as indicated
below, was limited too in terms of manpower, although its population
was larger than all the belligerents (including the Soviet Union soon
after the German attack in June 1941) except for China, and its losses
were much smaller than all the major adversaries who remained in
the war.

The Amcrican manpower problem was exacerbated by the num-
ber of agencies involved in allocating this crucial resource. The War
Manpower Commission was created by cxccutive order by the presi-
dent on April 18, 1942 as a policy making agency, but the Selective
Service System, which drafted more than 10 million people, was com-
pletely independent of the War Manpower Commission. In January
1943 the War Manpower Commission lost control of the agricul-
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SOME WARTIME SHIFTS IN U.S. ECONOMY
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WARTIME EXPANSION
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tural labor supply to the Secretary of Agriculture, and the Civil Ser-
vice Commission recruited independently for the vastly increased
responsibilities of the federal government. In time railroad workers
and sailors in the merchant marine were also independent of the
War Manpower Commission’s authority, and, of course, all of these
agencies were independent of each other.

When the manpower situation became desperate in 1943 and
1944, with superfluous people in selected industries or on farms
clinging to draft deferments, it took the power of the Office of War
Mobilization to solve the dilemma. There was, for example, an ur-
gent manpower problem on the West Coast where much of the
United States’ shipbuilding and airplane manufacturing was located.
By June 1943, one-third of the shipbuilding yards on the West Coast
were behind schedule, and there was a shortage of workers in every
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production center. It took about a year for the Office of War Mobili-
zation to implement a policy restricting the freedom of workers to
move where they wanted to take advantage of better wages or work-
ing conditions, and to moderate the rights of employers to hire
whomever they wanted whenever they wanted. The division of re-
sponsibility for making manpower decisions harmed the war effort,
and only when a supreme judge was added at the top of the appara-
tus, could problems be solved.'"’

The manpower demand was relentless. The United States had
in its armed forces in mid-1945, more than 12 million people, more
than 98 percent men. Howcver, during the war the United States
had mobilized more than 16 million for the military. More than
400,000 dicd or were missing in action, several times that number
were wounded and many of that total were invalided out, and a
grcat nuinber were discharged before the war ended for a variety of
reasons. To reach the number who served, about 45 million men
were registered for the draft, and 31 million of these were found
physically and mentally qualified to serve. About 10 million were
drafted, with many additional millions being allowed to enlist. Volun-
tary enlistments, where one chose the service one wished to join,
stopped in 1943 (although one could apply and be accepted to the
officer accession programs). It would be hard to argue with Jerome
Peppers who states that “*we used our manpower unwisely and could
have been in serious manning problems in war production and mili-
tary service had the war not gone so well for us. Fortunately . . . the
war ended before our unwise manpower . . . policies could return to
bite us. . . . we really had no effective plan for the full scale manpower
mobilization which was required.”'*®

There were many draft deferments for individuals in both agri-
culture and “‘essential’”’ war industries that were jealously guarded by
those who held them. Many others had deferments too: civil servants,
hardship cases, religious officials, aliens, conscientious objectors,
handicapped people, etc. Too many men had deferments when the
crunch came in 1943 and 1944, but when the War Manpower Com-
mission on February 1, 1943 issued a list of *‘non-deferable’” occupa-

"7 Somers, 140-158.
148 peppers, 51-32.
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tions and called on draft boards to reclassify such people as category
1-A and available to the armed forces, the draft boards refused to
obey. The Commission, demonstrating its impotence, withdrew the
order in December that year. Bvrnes was more effective, and in De-
cember 1944 issued what came to be known as his “Work or Fight
Order” to use the Sclective Service System to drive men either into
essential jobs that were unpopular, or into the service. Byrnes wanted
to call into the services men under age 38 who left essential indus-
tries, or who changed jobs in a necessary industry without the author-
ity of the local draft board. He got his way, but few men were af-
fected—fewer than 50,000—probably because the threat of such a
possibility kept pcople working where the government needed them.
Some men who refused to work where nceeded ended up in special
Army labor camps doing necessary work but under punitive condi-
tions. Such frankly threatening measures as these were not popular
and also not terribly effective, and Byrnes called from late 1943 until
the end of the war for national service legislation. Roosevelt included
an appeal for such laws in his state of the union addresses in 1944
and 1945, and Byrnes tried to work his magic on the Congress, but
to no avail—such legislation never passed.'*

To give the reader one cxample of the Congress frustrating the
president and his “‘assistant president,” consider the fight to draft
superfluous farm workers. In November 1942, Congress amended
the Sclective Service Act to defer essential farm workers unless satis-
factory replacement workers could be found. Local draft boards in-
terpreted this to mean a *‘virtual universal deferment for agricultural
workers.”” By 1944 this practice reached “*scandal’’ proportions. Men
were needed as warriors, and certain industrics were crying for men,
but some industrial workers “‘trving to avoid the draft were transfer-
ring to agricultural work for refuge, while agricultural workers could
not be persuaded to turn to the higher remuneration of industrial
work for fear of losing deferred status.”” The farm block in Congress
opposed any change to this situation. By January 1945 the only re-
maining pool of men in the right age category were the 364,000
people holding agricultural deferments. Byrnes appealed to Roose-
velt, who authorized reclassification of farm workers. The Congress

9 bid., 51-32. Somers, 167-174.
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passed a bill in both houses to amend the selective service legislation
to defer all registrants engaged in agriculture. This bill was vetoed
by President Harry S Truman only days betore V-E Day.'®"

OVERCOMING RAW MATERIAL SCARCITIES

People werc not the only shortage, of course, there were
numerous other scarcities that hampered the production and war

130 Saomers, 158-167. Byrnes was the manpower “czar’” and on his own, with
doubtful legal authorization, declared at the end of [944 that essential industries
make 30 percent of their men cligible for the draft. Many industrialists and their
sponsors in the War Production Board and in other agencies, complained, but
Byrnes succeeded in enforcing his decision.
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effort. In the beginning of the production process, of course, are
raw materials. Although the United States was rich in minerals,
the amount being produced in 1940 was a fraction of what was
needed, and some raw materials were not available at all—rubber
for example.

When the war with Japan began, the United States was virtually
cut off from essential natural rubber supplies. A whole new synthetic
rubber industry was created from the ground up to help the war
cffort. First, the government created a synthetic rubber industry,
Second, output from rubber producing areas still accessible to the
United States was maximized. Third, the government eliminated
rubber consumption of nonessential items and curtailed consump-
tion on permitted items. Fourth, conservation mcasurcs were taken,
such as gasoline rationing primarily designed to conserve rubber,
and tire rationing to conserve material for the military. Fifth was ex-
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NEW CONSTRUCTION ACTIVITY IN THE UNITED STATES

[ Millions of dollars]
1939 1940 1941 1942 1943 1944 1945
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pansion of reclaimed rubber production.'® When the United States
declared war, the entire rubber stockpile in the United States was
540,000 tons. The United States consumed about 500,000 tons per
year in its civilian economy. Rubber had to be conserved until the
synthetic rubber plants could be built, and rubber was elevated to

! War Production Board, 90-91. Copper uses were reduced to an absolute
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minimum. Iron and stecl were substituted for brass as ““victory-type’ plumbing
fixtures. Structural designs were lightened in residential construction reducing the
weight of all meral per dwelling unit from a prewar average of 8,300 pounds to
3,200 pounds by mid-1942.
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a highest priority. In 1943 the new plants produced 234,000 tons
and more than 800,000 tons in the final year of the war.'*?
Aluminum (needed especially for aircraft) was another priority
raw material that was underproduced in the United States. In 1938
there was only a single United States producer of primary aluminum.
This one producer also was the major aluminum fabricator, operat-
ing four bauxite reduction plants with an annual capacity of 300
million pounds. Secondary recovery only produced 100,000 pounds.
When the wartime ¢xpansion program was completed, the country

152 Nelson, 290, 296- 297, 303, 305. Synthetic rubber production expanded
about 100 times during the war from 8,300 tons in 1939 10 800,000 tons in 1944.
Peppers, 63-65.
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produced 2.3 billion pounds and secondary recovery increased six
fold. As a result of this government financed construction, at the
end of the war 42 percent of the world’s aluminum manufacturing
capacity was concentrated in the United States.!?

Copper was also a major raw material problem and it became
a true bottleneck. By the beginning of 1942, copper was a most
critical need. Bullets and artillery shells, were the biggest require-
ment, but there were many other items, including wire, that de-
manded copper. Strenuous efforts were made to expand the mining,

%% War Production Board, 57-62. Aluminum production expanded about 6
times during the war from 327 million pounds in 1939 to 1.8 billion pounds in
1943. Peppers, 63-65.
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smelting and refining facilities, and miners especially had to be in-
duced to work in copper mines. Gold mining was virtually stopped
to encourage miners to seek employment where they were needed.
The Army even released 2,800 copper miners from active duty in
1942 to help. The government formed a Metals Reserve Company to
buy up ore from neutral countries, and the Combined Raw Materials
Board worked to allocate copper between the United States and the
United Kingdom. Substitutes for copper were tried and employed
whenever a replacement was feasible (aluminum wiring and fuses,
zinc pennies, etc.).!?*

In some cases, the government did not turn to increased con-
struction, but rather to conservation and better management. Elec-
tricity was a prime example. Aluminum and magnesium manufactur-
ing and the Manhattan Project demanded vast increases in
electricity. The demand for electricity in the country went from 16.3
billion kilowatt hours in 1939 to 279.5 billion in 1944. In the same
period, generating capacity of the country’s power plants was allowed
to increase only 26 percent, from 49.4 million to 62 million kilowatt
hours. Yet at no time during the war was it necessary to curtail power
consumption because of insufficient supply. The United States
ended the war with its lights burning and every machine fully pow-
ered and with power to spare. In 1942, construction on all but the
most. critically urgent generating plants was stopped. By then all of
the country’s power systems: private, municipal, county, state, and
federal were essentially asscmbled into great operating pools. Power
was allocated where it was needed by whatever power company, pri-
vate or public, was most efficiently positioned to supply it. Federal
regulations were waived; normal rules of competition were bent or
eliminated; and integrated operating pools did the job without wast-
ing time and money on unnecessary construction.!%®

%4 War Production Board, 53-56. Silver was also a substitute because the gov-
ernment had a stockpile of silver and none of copper. See Nelson, 353-358. Steel
was a pacing material, obviously. By January 1943 total steel production was up 44
percent from the beginning of the war. Nelson, 44-46, 50.

155 War Production Board, 39-41.
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BUILDING SHIPS AND BOATS

Two products demanded the most investinent in people, materi-
als, and infrastructure, and both were equally key to the grand strat-
egy: aircraft and ships. The production story on the latter is as spec-
tacular a tale as the former. In 1941 the United States completed
1.906 ships and in 1944, 40,265 ships.'”® The central tenct of the
grand strategv was that the United States should be the “Arsenal of
Democracy.”” But producing the munitions would have been uscless
if the United States could not move its armaments and supplies to
its allics. Merchant-shipping production, therefore, was as critical

156 1S, Department of Commerce. Statistical Abstract of the United States, 1950,
212,
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an aspcct of the production program as any other, especially given
Germany’s attempt to starve American allies with the use of surface
raiders, airplanes, and submarines. So critical is this aspect of the
war production story that in the chapter of ship construction called
“We Build Ships’’ in Donald Nelson’s memoir, Nelson failed to men-
tion aircraft carriers and battleships at all, and concentrated over-
whelmingly on building merchants ships and landing craft, and, to
a lesser degree, destroyer escorts. In the last half of 1943, the United
States was completing 160 merchant ships per month, and in Decem-
ber that year there were 208 merchant ships completed for a total
dead weight tonnage of 2,044,239 tons. In July 1942, it took 105 days
to construct a Liberty ship; less than 1 year later it was just over 50
dayvs; and before the end of the war it took 40 days from laying the
keel to delivering (not launching) the ship. In World War I, a ship
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two-thirds the size of a Liberty ship took 10 mouths to build.!*” Of
course more than cargo ships were built. From July 1, 1940 to July 31,
1945 the United States built 64,500 landing craft, and thatnumber was
still insufficient. Some 6,500 other naval vessels were also built. Navy
firepower during the war increased ten fold.'”® The United States
built 10 battleships during the war, 8 of them of 35,000 tons or more,
and 17 large aircraft carriers (able to carry 100 aircraft and displacing
more than 27,000 tons), and more than 80 smaller carriers (able to
carry from 21 to 45 aircraft), 49 cruisers, and 368 destroyvers.'*®
No country produced as many warships, cargo ships, airplanes,
tanks, trucks, jeeps (650,000 of these “faithful as dog, as strong as
a mule, and as agile as a goat” quarter-ton carrying vehicles),!®"
rifles, etc., as the United States. Where the allies produced about as
many munitions as the Axis in mid-1941, by the end of 1944, the
allied output of combat munitions was three times greater than that
of their enemies. Over the war the allied output was 80 percent

157 Nelson, 239. Nelson considered shipbuilding 1o be the greatest production
success story. In September 1939 the United States merchant fleet comprised about
1,500 ships of 10.5 million deadweight tons. By the time Germany surrendered the
United States had built 3,200 large ocean-going vesscls with a total deadweight
tonnage of 53 million tons (and built hundreds of smaller types of ships). All this
was done while warship construction was also exploding. The Maritime Commission,
responsible for civilian shipping producrion, fixed on the Liberty Ship as the stan-
dardized merchant ship in order to accelerate production. Nelson, 243-245. In
World War I the United States shipped more than half of its pecople, goods, muni-
tions, and materials in foreign bottoms, but in World War IT 80 percent of a consider-
ably larger total of men, munitions, supplies, food, cargo, and materials was sent
in American ships. Abrahamson, 147.

8 War Production Board. 10~13. In 1944 more than 27,000 landing craft were
built with a tonnage of 1,512,710 tons, and on January 1, 1945 there were 54,206
landing craft on hand and 1,167 warships (on January 1, 1941 there were only 322
combat ships and a vear later only 347). U.S. Deparument of Commerce, Statistical
Abstract of the United States, 1948 (Washington: Government Printing Office, 1948),
229. The variety of landing craft is staggering. Some were ocean going vessels, others
were designed to run from a mother ship to the shore only. Some carried cargo,
some people, some both, some tanks. Regarding the latter, a Landing Ship Tank
(LST) carried 13 to0 20 heavy tanks, while a Landing Craft Tank (LCT) carried 3
heavy tanks. The former was ocean going, the latter was not. Peppers, 106.

159 For warship figures see Ellis, 293-301.

150 Peppers, 98-100.
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UNITED STATES RUBBER SUPPLY
Imports and Synthetic Production

Natural Domestic
Period | “:‘: Synthetic
mPOrtS  production
1939: Long Tons Long Tons
First quarter.................. 113,884 v
Second quarter............. 112,280 o
Third quarter... 113,646 o
Fourth quarter............... 159,846 “
1940:
First quarter.................. 174,885 v
Second quarter... 176,160 o
Third quarter... 221,596 ®
Fourth quarter............... 245,983 o
1941:
First quarter.................. 247,929 1,466
Second quarter... 229,286 2,151
Third quarter... 206,772 2,445

Fourth quarter....... 265,020 2,321

1942:
First quarter.................. 207.631 3,459
Second quarter............. 45,735 5,221
Third quarter... 11,472 5,772
Fourth quarter.............. 17,815 8,032
1943:
First quarter.................. 19,962 10,486

Second quarter... 13,746 28,373
Third quarter... 9,035 71,217
Fourth quarter............... 12,109 121,529

1944:
First quarter........
Second quarter...
Third quarter...

18,302 159,603
29,516 198,905
27,772 193,602

Fourth quarter............. . 32114 210,520
1945:
First quarter.................. 45,267 227,865

29,886 237,857
27,416 222,966
31,612 256,051

Second quarter.............
Third quarter (est).........
Fourth quarter (est.)......

'Not available. Source. Wartime Production Achievemnants, 92
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greater than the total for the Axis, and most of that increase came
from the United States.'®!

PEOPLE MOBILIZATION: “ROSIE THE RIVETER”

No country kept a higher percentage of its labor [orce in arma-
ments production and out of the fighting services than did the
United States. In Germany 1 in 4.5 men werce fighters and in Japan
and the United Kingdom 1 in 3, but 1 in 6 in the United States. No
other country expanded its civilian production as much as the
United States. In fact our major allies severely contracted civilian
production as did Germany after 1942. So rich was the United States
that it could tolerate labor strikes. There were 3,000 labor strikes in

191 Milward, 59.
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1942, and in 1943, the number of man-days lost to strikes increased
threefold 1o 13.5 million lost man-days, and in 1944, the number of
strikes increased (but fewer workers went out). By mid-August 1945,
9.6 million man-days had been lost in that year, which, had the war
gone on, would have been the worst year of the war. Of course Ger-
many and the Soviet Union had no similar problems, although Brit-
ain did abide strikes too.!%?

Another useful comparison with the mobilization efforts of
other belligerents is in the employment of women in industry. Rosie

182 Ibid., 216-244.
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COPPER AND COPPER BASE ALLOYS
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the Riveter is a wellknown icon in the United States, and many
millions of women, indeed, were emploved in the munitions indus-
try. In early 1942, there were 19 million American women between
the ages of 20 and 60 gainfully employed, and by the next year
women made up a third of the aircraft production work force (almost
a half million women).'®® By July 1944, 36.9 percent of the workers
in industries handling prime contracts were women.'®* One author
wrote that the ‘““‘margin of victory in terms of the nation’s labor force

1% Peppers, 58-61. In one parachute company women were 85 percent of the
work force.

164 Nelson, 237. Nelson also mentions the accommodations factories made in
order to get women to accept employment: day care providers, housing agents,
social work, ctc.
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proved to be completely feminine.”” By October 1943 there were
164,700 women at work in the shipvards with comparable figures in
other industries. At Willow Run, the world’s largest aircraft manufac-
turing factory, there were 28 women when the plant opened in 1942,
and a year later 40,066 (38 percent of the work force).'® But the
percentages were not extraordinary by comparison to other nations
at war. In the Soviet Union and Britain only 30 percent of the women
aged 14 and over were ‘‘at home’ whereas in the United States twice
that percentage were.'°® In the Soviet Union females were 38 percent
of the labor force in 1940, and 53 percent two vears later. In that
country 33 percent of the welders, 33 percent of the lathe operators,
40 percent of the stevedores and 50 percent of the tractor drivers
were female. And in the United Kingdom, 80 percent of the total
increase in the labor force between 1939 and 1943 were women who
had not previously been employed outside of the home. About 2.5
million women workers came into the United Kingdom labor force
during the war.'®” Germany also employed women in industry at a
high rate. German women made up 51.1 percent of the civilian labor
workforce in 1944 and the female German percentage was higher
than in the United States throughout the war. But it also began at
a much higher level—German women made up 37.4 percent of the
civilian labor force before the war. At the peak women in the United

19> Francis Walton, Miracle of World War II: How American Industry Made Victory
Possible (New York: Macmillan, 1956), 372, 382-383. Here arc the census figures:
In 1940 there were 100,230,000 people 14 years of age and older in the United
States. Of these 36,030,000 were in the labor force counting the military, of whom
47,520,000 were emploved and 8,120,000 uncmployed and 44,200,000 were not in
the labor force either keeping house, or in school, or otherwise occupied. Of the
56 million in the workforce, 41.870.000 were working males and 14,160,000 females.
In 1944 there were 104,450,000 people over 14 years old. Of that total 65,140,000
were in the labor force cither as workers or in the military and 38,590,000 were not
in the labor force (down less than 4 million from 1940). There were 46.520,000
males in the labor force including the military, of whom 35,460,000 were in the
civilian work force and 19,170,000 women in the civilian work force, an increase
of 5 million over 1940. Male workers declined by 4.5 million (the services absorbed
about 12 million men at the peak), and females increased by 5 million.

156 Yatter, 20.

167 Milward, 216-244.
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U.S. MERCHANT SHIP CONSTRUCTION
AND SINKINGS
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States comprised 35.4 percent of the labor force (up from 25.8 per-
cent before the war) 198

At least three of the belligerents in the war outmobilized the
United States. Not that Britain, Germany, and the Soviet Union pro-
duced more munitions. The United States had greater technological
capabilitics, was more industrialized to begin with, and was not
bombed or invaded. But a higher, and in some cases a much greater,
percentage of their population was either in the armed forces or
producing munitions. Germany for example had a population of 78

1% Leila J. Rupp, Mobilizing Women for War: German and American Propaganda
1939 to 1945 (Princeton:Princeton University Press), 185. Sec also Penny Sum-
merfield, Women Workers in the Second World War: Production and Patriarchy in Conflict
(London: Croom Helm, 1984), 29. Summerfield sets the United Kingdom female
civilian work force percentage at 38 percent. Abrahamson, 164-165.
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VOLUME OF COMBAT MUNITIONS
PRODUCTION OF THE MAJOR
BELLIGERENTS, 1935-44

(Annual Expenditure in $ Billion, U.S. 1944 Munitions Prices)

1835-9 1940 1941 1942 1943 1944

U.S.A 0.3 1.5 4.5 20 38 42
CANADA 0 0 0.5 1 1.5 1.5
U.K. 0.5 3.5 6.5 9 1 11
U.S.S.R. 1.6 5 8.5 1.5 14 16
GERMANY 2.4 6 6 8.5 13.5 17
JAPAN 04 1 2 3 4.5 6

NOTE: Figures for 1935-9 are given as cumulative expenditure in the source,
annual average expenditure in this table.

Source: Harrison, Resource Mobilization for World War il: The U.S.A., UK.,
U.S.S.R.. and Garmany, 1938-1945, 184

million during the war years and had 17.9 million in their military
of whom 3,250,000 were either killed in action or missing. The
United States with a population of 129,200,000 had 16.4 million in
its military services, losing 405,000 killed in action or missing. Ger-
many also had another 2 million civilians killed in the war, not count-
ing 300,000 murdered by the government. The nature of the grand
strategies is apparent in these number.

The logistics approach taken by Germany and the United States
drove the casualty figures. While the German military was about the
size of that of the United States, the United States outproduced the
Germans in trucks seven to one (2.4 million to 350,000). Germany
often lugged its supplies around on horse drawn wagons. The United
States, because it fought as much of an air war as an infantry war,
outproduccd the Germans five to one in bombers, 97,810 to 18,225.
Moreover American bombers had much greater range, much more
carrving capacity, were better armed and better armored. Even in
fighter aircraft, the Germans were outproduced two to one, and in
transport aircraft almost seven to one.'®”

159 K llis, 25%-254, 278-279.

817



The Big “L"

MOBILIZATION OF THE WORKFORCE FOR WAR:
US.A,, UK, US.S.R.,, AND GERMANY,
1939/40 AND 1943
(Percent of Working Population)

Group | Armed Total

Industry Forces War-related
U.S.A. 1840 8.4 1.0 9.4
1943 19.0 16.4 35.4
UK. 1939 15.8 2.8 18.6
1943 23.0 22.3 45.3
U.S.8.R. 1940 8 5.9 14
1943 31 23 54
GERMANY 1839 14.1 4.2 18.3
1943 14.2 23.4 37.6

Source: Harrison, Resource Mobilization for World War 1l: The U.S.A., UK.,
U.S.5.R., and Germany, 1938-1945, 186

WORKER IDLENESS
DUE TO STRIKES

MILLIONS OF MAN - DAYS
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1939 1940 1841 1942 1943 1944 1945
Source: Bureau of the Budget, 190
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The United States spent six times as much as did the Germans
on munitions per man in 1942, 3.5 times in 1943, and 2.5 times in
1944, again reflecting the different grand strategies.'” Still, by 1943
Germany was the most highly mobilized of the powers in terms of
its ratio of urmed forces to total population. However, it had a smaller
percentage of its population in industry (Germany, however, did use
7.5 million slave laborers and prisoners of war, but the Soviet Union
also emploved prisoners—some 4.5 million of them). The Soviet
Union was more fully mobilized than the United States or the United
Kingdom with 76 percent of its net national product going to the
war. The United States topped out at about 40 percent, but the
United States had a vastly greater national product and it grew by
50 percent during the war whereas the Soviet Unions’ Gross National
Product fell to 66 percent of its high in 1940, and never reached its
1940 level by the end of the war. In Germany the gross national
product grew by 16 percent between 1939 and 1943, but it had been
stagnant in 1940 and grew only 2 percent in 1941 and only another
3 percent in 1942. No state on either side pushed a greater percent-
age of its people into war work or the armed forces than did the
Soviet Union.'”! The result of Soviet mobilization and Lend-lLease
is that the Soviets expended about $60 billion worth of munitions
on the eastern front against Germany which expended $50 billion.
On the western front, however, the United Kingdom and United
States expended $100 billion versus Germany’s and Italy’s $40 bil-
lion.'”

There should be no doubt, therefore, that United States indus-
trial production in World War Il was no miracle. United States
production in World War II was about what one should have
expected given the size of the prewar technological base, the
population size (three times Britain’s, nearly twice Germany’s,
and greater than the Soviet Union’s after Hitler’s conquests in

170 Harrison, 175-177.

171 Ibid., 183-186, 189-190. Harrison wrote: Amcrican shipments of trucks,
tractors, and tinned food provided the Red Army with decisive mobility in its west-
ward pursuit of the reweating Wehrmacht.”” His analysis indicates that the United
Kingdom and the Sovict Union reccived more, in cconomic termns, from the United
States in Lend-Lease than Germany gained from her allics and conquests.

17 Ibid., 190-191.
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1941). Germany in the face of allied bombing and sea block-
ade, and with her troops scattered from the north of Norway to
the Pyrenees, and from the North Sea and Adantic Ocean to the
Caucasus, increased its productivity by 25 percent between 1943
and 1944 (a percentage that exceeded that in the United States).
The Soviet Union lost 40 percent of its most productive territory
and tens of millions of its people, and produced at a furious pace.
Great Britain while suffering bombing and rocket attacks produced
more tanks, ships (although not submarines), and airplanes than
Germany with about 60 percent of Germany’s population.'”®

Koistinen assembles productivity statistics to make his case that
America’s World War II munitions production effort was not out-
standing. The United States, even still mired in the depression in the
period 1936 to 1938, manufactured almost one third of the world’s
products (32.2 percent). The United States outproduced Germany
about 3 times (10.7 percent). and outproduced Japan almost ten
times (3.5 percent). Taking the United States prewar productivity
in terms of production per manhour as the standard and giving it
a value of 100, the following chart indicates the relative productivity
ranking of World War II foes.

Country Prewar War
(’35-38) (1944)

All Manufacturing Munitions

Industries Industries
United States 100 100
Canada 71 57
United Kingdom 36 41
Soviet Union 36 39
Germany 41 43
Japan 25 17

One must not forget, however (and Koistinen does not), that
the United States was *‘almost alone in increasing rather than dimin-
ishing consumer output during the war.””'”* To reiterate the points:

173 Koistinen, 102-103.
174 Ibid., 236-237.
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all belligerents fiercely produced munitions during the war, not just
the United States. America had advantages that none of the other
warring states had. Its output, while noteworthy, was what a prewar
analyst might have expected given the size of the country, its edu-
cated population, the status of its technology, the abundance of its
raw materials, the quality of its transportation network. In short:
America’s munitions production in World War Il was no ‘‘miracle.”

Could the United States have been more productive? Could it
have produced more munitions more rapidly at a lower cost? Almost
certainly, although it is difficult to determine what difference it
might have made by August 1945. Robert Cuff, a generally friendly
critic of the United States World War II mobilization effort, argues
that the United States federal government administrative machinery
was not up to the task of managing the economy for war from a
central position: ‘‘administrative personnel and control coordinat-
ing machinery was rudimentary at best.”” More critically: *‘a cadre
of political appointments loyal to the president is not the same as a
higher civil service.”” And: “Wartime Washington was awash with
competing centers of administrative decision-making.”” Where were
the weaknesses? “*“Those with governmental authority did not possess
relevant knowledge and control in technical matters, while those
with technical knowledge and industrial control did not possess gov-
ernmental authority.”’ In a war the objective was to “‘bind them to-
gether, not drive them apart’” and to create cohesion when the coun-
try, before Pearl Harbor was attacked, ‘‘divided on the very issue of
war itself.”” The unecasy alliance between business executives and
bureaucrats was patched together by Roosevelt and senior govern-
ment officials, often from the worlds of business or finance much
as Bernard Baruch had pieced together a government/business coa-
lition in World War 1. In World War II, as in World War I, the “alli-
ance’’ was not designed to be permanent, and it did not last beyond
the emergency. Given the nature of United States policy, it could
not have lasted, and it was never cohesive.!”?

‘That it worked as well as it did—after all the United States did
indeed drown Germany and Japan in a sea of munitions at a consider-
ably smaller cost in American lives—Paul Koistinen attributes to the

175 Cuff, 115-116.
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RESOURCE MOBILIZATION FOR WORLD WAR 11
Munitions and Men: the U.S.A., U.K,, U.S.S.R,, and Germany

(A) The ratio of spending on munitions to spending
on military pay, 18939-45

U.S.A. UK. U.S.S.R. GERMANY
1939 — 3.6 — 1.9
1940 4.2 4.1 3.3 1.0
1941 3.7 3.4 — 0.8
1942 3.9 2.7 2.6 0.9
1943 3.0 2.3 3.3 —
1944 2.4 1.9 3.6 —
1945 1.8 1.4 — —

(B) Volume of combat munitions production compared to
numbers of military personnel (U.S. 1944 dollars per man),

1940-44

U.S.A. UK. U.S.S.R.  GERMANY
1940 2,800 1,500 1,200 1,100
1941 2,800 1,900 800
1942 5,400 2,200 1,100 900
1943 4,200 2,300 1,300 1,200
1944 3,700 2,200 1,400 1,400

Source: Harrison, Resource Mobilization for World War iI: The U.S.A., UK.,
U.8.8.R., and Germany, 1938-1945, 175

president’s “genius for mastering the intricacies of power in Ameri-
can society.”” He argues further: *‘political success depended upon
handling an elitist reality within a context of populist ideology.”
Roosevelt ‘‘constantly finessed that blatant contradiction with great
skill. His penchant for decision-making through conflict and compe-
tition stemmed less from an animus towards clear lines of authority
and planning, and morc from an instinctive and/or calculated tactics
of obfusticating the elitist contours of power in America which he
both accepted and supported.”!”®

178 Koistinen, 108-109.
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THE SUPPLY OF EXTERNAL RESOURCES:
NET IMPORTS OF THE U.S.A,, UK., US.S.R.,
AND GERMANY, 1938-45

(Percent of National Income)

U.S.A. UK. U.S.S.R. GERMANY

1938 -2 5 -1
1939 -1 8 1
1940 -2 17 7
1941 -2 14 12
1942 -4 11 9 17
1943 -6 10 18 16
1944 -6 9 17

1945 1

Source: Harrison, Resource Mobilization for Workd War Ii: The U.S.A., UK.,
U.S.S.R., and Germany, 1938-1945, 189

What did the tidal wave of munitions mean in the end? At Lenin-
grad in January 1944 the Soviet Union outnumbered Germany in
tanks and self-propelled guns by six to one (1,200 to 200), in the
Crimea in March 1944, the ratio was 12.5 to 1 (2,040 to 700). In
April 1945 on the Oder/Neisse line, far from the Soviet logistic base,
and inside Germany’s it was 5.5 to 1 (4,100 to 750). At the time of
Operation Overlord, the western allies, on their front, outnumbered
Germany 8.5 to 1 in aircraft (the United States by itself 4.5 to one)
and within days after June 6, 1944 the allies outnumbered the Ger-
mans in tanks 4.5 to 1. In April 1945 the allied superiority in aircraft
was greater than 20 to 1."”7 As Clausewitz wrote, superiority in num-
bers is the first principle of war, and in every dimension that mat-
tered, the United States and its allies swamped their enemies logisti-
cally. The war production machine had become so powerful that
the United States could launch two massive amphibious assaults,
both involving thousands of ships, in June 1944: the assault on Nor-
mandy and, later in the month, the attack on Saipan.

177 Ellis, 230-231.
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THE MOBILIZATION OF NET NATIONAL

PRODUCT FOR WAR:
THE U.S.A., UK., U.S.S.R., AND GERMANY,
1938-45

(Percent of National Income)
U.S.A. U.K. U.S.S.R. GERMANY
) (i o (I U (m n (1
1938 — — 7 2 — — 17 18
1939 1 2 16 8 — — 25 24
1940 1 3 48 31 20 20 44 36
1941 13 14 55 41 — — 56 44
1942 36 40 54 43 75 66 69 52
1943 47 53 57 47 76 58 76 60
1944 47 54 56 47 69 52 - —

1945 — 44 47 36 — — -

KEY:

(1) National utilization of resources supplied to the war effort, regardless of origin: military
spending (for the United States, less net exports) as share of national product.

(1) Domestic finance of resources supplied to the war eftort, irrespective ot utilization: military
spending (for the U.K., U.S.S.R., and Germany, less net imports) as share of national product.

Source: Harrison, Resource Mobilization for World War if: The U.S.A., UK.,
U.S.8.R., and Germany, 1938-1945, 184

REAL NATIONAL PRODUCT OF THE U.S.A.,
UK., U.S.S.R., AND GERMANY, 1937-45

U.S.A. UK. U.S.S.R. GERMANY
GNP NDP NNP GNP

(1939 = 100) (1938 = 100) (1937 = 100) (1939 = 100)
1937 — — 100 —_
1938 — 100 101 -
1939 100 103 107 100
1940 108 120 17 100
1941 125 127 94 102
1942 137 128 66 105
1943 149 131 77 116
1944 152 124 93 —_
1945 — 115 92 —

Source: Harrison, Resource Mobilization for World War If: The U.S.A., UK.,
U.8.8.R., and Germany, 1938-1945, 185
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PRODUCTION OF SELECTED MUNITIONS ITEMS
July 1, 1940 - July 31, 1945 (1945 preliminary)

Cumula-

X July 1 Jan 1 tive July

ltem Unit 1940 1945 | 1, 1940
through 1942 1943 1944 through | through

Dec July 31 July 31,

1941 1945 1845
Alrcrait:
All iititary airplanes and

special purpose aircraft... | Number................... 23,240 47,836| 85898| 96,318| 43,137 | 296.429
Airframe wgt{(1000 [bs.)| 94,966| 275.949} 654,616 | 962,441 | 486,304 [2.474,276
Total Combat................ Number.........cccccve e 11,106 24,864 64,077 74,135 35.157 | 199,339
Airframe wgt(1000 Ibs )| 68,151| 216,419 548,674 | 825,794 | 413,827 |2,072,865
Bomber... Number. 4,738 12,627 29,335 35,003 15,042 96,765
Airframe wagt(100 lbs.) 45,058 162.492] 422942| 609,229 | 298.131 |1,538.752

Heavy, long range........ Number... 0 0 92 1,161 2,188 3.441
Airframe wg‘(1000 lbs ) 0 0 4,426 65,835 105,696 | 165,957
Heavy, 4 - engine, Number... 357 2,576 9,393| 14,884 3,767 | 30,977
iedium range.. Airframe wgt(lOOO Ibs) 7.541 60,9161 224,183 353,522 89,788 7,359,576
Patrol............... Number.... 441 890 2,340 1,840 1.288 6,799
Airframe wgl(1000 lbs) 6,100] 14,186{ 35639| 31,943| 24,768 [ 112.636
Medium......ccocoonnnns Number... 183 3.270 5,411 5,228 1,586 15,978
Airframe wgt(1000 lbs ) 6,251| 42803| 75519 72648 21,252 | 218473
Lighte o Number... 3,457 58911 12,119] 11,890 6,213 32,570
Airiframe v gt(1OGO !bs }y| 26,083| 44,589| 83,187 95,288 56.627 | 305.774
Fighter e Number...........ceooe 5578 10.7681 23,988 38,873 19.478 98,686
Airirame wgt(1000 Ibs.)| 20,183} 48.808| 121,850| 215,536 | 113,079 | 519,456
2-engiNe.........cccevennun 211 1.312 2,246 4,733 2,010 10,523
Airframe wgt(1000 Ib<' ) 1.587 10.462 18,349 42,902 19,085 92,385
1-engine........cceeeees Number........ccccoeene. 5.367 9,446 21,742 34,140 17,468 88,163
Airframe wgt(1000 Ibs.)}  18.596| 38.346] 103,501 172,635 93,994 | 427,072
Reconnaissance.............. Number........ccooo.e. 790 1,468 734 259 637 3.888
Airframe wgt(1000 Ibs.) 2.010 5119 3,882 1.029 2,617 14,657

Total transport..........c..... NUMBET....vvriiaaaen 696 1,984 7.012 9.834 4,135 | 23,661
Airframe wgt(1000 ibs.) 4,967 18,248| 355.496| 113,618 66,997 | 259,326
Heavy ..o Number....cccovceeeniens 8 116 536 1,865 1,959 4,484
Airirame wgt(1000 Ibs.) 295 2,667 12,605| 45,080| 46,806 | 107,458
NUMBeT......ccovvvennnn 365 1,236 2.906 4,927 1,431 10,865
Airframe wgt(1000 Ibs.) 3730 14.051| 33978 59.715| 17586 | 129,060

Light i Number........ccoooeis 323 632 3,570 3,042 745 8,312
Airirame wgt(1000 ibs.) 845 1,531 8919 8,826 2,605 22,826

Totai trainer.... Number... 11,167 17,631 19,936 7.577 1,247 57,561
Airframe wgt(1000 Ibs )yl 21,486 39,293| 47,061 19,060 3,267 | 130,167
Total commuricatior....... Number................ 271 3,174 4,377 3.691 1,983 13,496
Airframe wgt(1000 Ibs.) 362 1,870 2957 2.649 1,671 9,509

Totai soecial purpose Number.......ccoveeeen 0 183 493 1,081 615 2,372
aircraf. ..o Airframe wgt(1C0Q Ibs.) [o} 119 428 1,320 542 2,409

89

w20 \Warhme Preductipn Achovoments, 106



The Big “L”

PRODUCTION OF SELECTED MUNITIONS ITEMS
July 1, 1940 - July 31, 1945 (1945 preliminary)

Cumula-

July 1 Jan t tive July

ltem Unit 1940 1945 | 1, 1940
through 1942 1943 1944 through | through

Dec July 31 July 31,

1941 1945 1945

Naval ships (new construc- | Number................. 1,334 8,035| 18,434 29,150{ 14,099 71,082
tions). * Thousand displ. tons.... 270 847 2,562 3,223 1,341 8,243
Combatants.................. Number... 47 128 537 379 110 1,201
Thousand displ. tons.... 162 431 1,402 1,047 518 3,560

Landing vt | Number. 995 *6,902) 16,005 27,338 13,256 64,546
Thousand displ. tons.... 8 21 %706 1,513 467 2,905

Patrol and mine craft....... | Number.................. 111 715 1,156 580 189 2,761
Thousand displ. tons 12 117 198 160 44 532
District craft.......ccccoeeenee Number.......cccecennen 182 235 543 521 395 1,876
Thousand displ. tons.... 39 43 94 128 122 426

Number...... 9 55 2193 272 149 678

Thousand displ. tons.... 49 45 3161 375 190 820

Number... 136 760 1.949 1,786 794 5,425

Thousand DWT............ 1,551 8,090 19,296 16,447 7.855 53,239
Standard cargo. ... Number.......... 77| 49 156 124 73 479
Thousand DWT............ 757 444 1,519 1,209 772 4,701
Emergency cargo............ 7 597 1.238 826 369 3.037
72 6.402 13,361 8.927 3.994 32,756
Liberty. ..o 7, 597 1.238 722 122 2.686
72 6.402 13,361 7.798 1.314 28,947

Victory. ..o 0 0 0 104 247 351
O 0 o} 1,129 2,680 3,805

Other dry cargo (exclud- 15 14 36 94 138 297
ing AKA). Thousand DWT 148 89 124 392 642 1,395
Standard tankers............ | Number.......... 37 62 252 229 120 700
Thousand DWT. 547 999 3.481 3,739 1,954 10,747

Military types.. Number... 0 18 125 375 9C 609
Thousand o} 63 330 1.928 492 2.813

Transport attack, APA.. | Number......... o} o} 7 141 26 174
Thousand DWT. 0 0 44 775 122 941

Cargo attack, AKA........ 0 0 0 52 32 84
0 0 0 335 140 435

Other military................ 0 18 118 182 32 351
0 63 286 798 230 1,377

Other types. ....c.occoevenneees 0 19 142 138 4 303
Thousand DWT. 0 93, 481 252 1 827

* Exciuding small rubbe-, and p ast ¢ boets
Excludirg Mantame - co~strusted LST's - 151n 1962 and 60 in 1943
*Exciuding 2 Marihme - corstucted APA's

90
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PRODUCTION OF SELECTED MUNITIONS ITEMS

July 1, 1940 - July 31, 1945 (1945 preliminary)
Cumula-
. July 1 Jan 1 tive July
Iltem Unit 1940 1945 | 1, 1940
through 1042 1943 1944 through | through
Dec July 31 July 31,
1941 1945 1945
Army guns and equipment:
Heavy field artillery(com- | Number.................c..... 65 647 2,660 3,284 1,147 7.803
plate equipment}..............
Spare cannon for heavy 0 0 323 3.601 4321 8.245
field artillery
Spare recoil mechanisms 0 0 120 2,035 1,882 4,037
for heavy field artillery.....
Light field and antitank 4,705 20,536 19,096 7.685 4,345 56,367
guns.
Tank guns and howitzers 6,787 43,368 34,711 19,991 11.735| 116,592
Guns for self-propelled o 8,811 13.155 2.981 2113: 27,060
carriages. ¢
Bazooka rocket launch- 0 67,428 98,284] 215,177 85,739 476,628
9,518 10,983 25,781 24,842 39,224| 110,348
2,508 6,242 10,176 10,722 7,790, 37,438
7.010 4,741 15,605 14,120 31,434 72,910
87.172| 662,331} 829,969| 798.782| 302,798,2,681.052
5§7.563| 347,492 641,638 677,011 239,821(1,963,525
29.609| 314,839] 188,331] 121.771 62,977 715,527
Submachine guns. 216,811 651,063] 686,410 347,463| 186,192:2,087,939
Rifies (excluding carbme) 357,496 1,425,926|2,723,696{ 1,400,608| 616,898 6,522,624
Carbines. 5 115,81312,959,336{2,088,697| 886,000 (6,049,851
Pistols and revolvars....... 71.854| 322,830{ B43,236{1,016.931| 489,744|2,744,595
Portable flame throwers.. 23 2,799 5,676 21,059 10.660| 40,217
Gas masks 761,730|4.286,52519,002,634{6.813,754| 2,712,654 |26,577.207
Helmets {ground).... 324,000{5.001,000( 7,649,000 5,704,000} 3,240,000 |22,618,000
Naval guns:
5 - inch and over. Complete assemblies... 213 966 1,912 3.363 1,239 7.698
3- and 4- inch 317 2,505 6,593 4,652 218 14,285
20-mm, 40-mm, and 1. 1- 915 31,833 51,626 45,710 12,547 142,631
inch.
Army ammunition and
bombs:
Ground artillery ammuni- Short tons..... 57.476| 676,203] 739,850 1,447,016(1,262,140(4,244,685
tion.
Heavy field, weight....... 42,949 303,895] 274,529 507,584 ©637,155(1,766.112
Light field, tank, and 14,527 374,308{ 525,321] 939,432| 624.985/2.487,573
antitank. weight. 6.209 5,637 9,668 11,285 33,572
Heavy field, rounds. Thousand rounds..... 873
Light fieid, tank, and 2,165 70.881 86,025 85,639 48,985 293,695
antitank, rounds. 35.002| 70.928| 141,729| 125876| 375,509
Mortar shells.... Short ton..... 1,874
Bazooka rockets.. .. | Thousands..... o} 155 1,945 7.422 5,700 15,222
Small arms ammunition... | Million rounds..... 1177 9,798 19,800 6,578 4,232 41,585

91
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PRODUCTION OF SELECTED MUNITIONS ITEMS
July 1, 1940 - July 31, 1945 (1945 preliminary)

Cumuia-
July 1 Jan 1 tive July
Item Unit 1940 1945 | 1, 1940
through 1942 1943 1944 through | through
Dec July 31 July 31,
1941 1945 1945
Army Ammunition and
bombs - Continued
Land mines Thousards...... 0 1.332 11,420 9.155 2,347 24254
Grenades, all types...... 1,222 15977 24,981 40,654 27,136 109,970
Aircraft bombs (Army Short tons..... 45,000| 630,000(1,548,000} 1,953,000 1,646.000(5,822,000
and Navy).
General purpose and
demolition. 42.000] 493,000)1,005,000| 956,000]1,068,000}3,564,000
Incendiary. 0 38,000 176.000] 407,000| 235,000 856,000
Fragmentation. 0 10,000] 67,000| 453,000| 289.000| 819,000
Armor piercing and 3,000 89,000 300,000 137,000 54,000 583,000
other.
Naval ammunition:
gun ammunition and
rockets. 35,192| 100,589 277,300 624,058 408,932(1,346,071
Surface fire................... 15,659 38,082 65,724| 168,056| 126,927| 414,488
High capacity.... 0 2.286 32,897| 105,421] 101,973| 242577
Armor piercing.. . 15,049 23,185 21,065 39,229 13,022| 111,540
Common and specnal 245 9,922 6,128 12,746 2,362] 31,403
common. 365 2,689 5,644 10,660 9,601 28,968
Antiaircraft, 19,533 62,090 202,951 292,213] 147,751 724,538
Rockets. 0 417 8,625 63,789 134,214| 207.045
Torpedoes, ali types ........ Number..... 2,318 4,524] 15598| 24,015 6.804] 53.261
Depth charges. 17,152 140,886 147,340| 169,652 53,915| 528,945
Marine mines..
Combat and motor vemcles 41,380 41380 45054 24,516 5.507| 116.457
4,203 23,884 29,497 17.565 11,184| 86.333
Armored cars.. . 0 191 9,067 5,509 1,671] 16,438
Scout cars and carriers...
Tank chassis for self- 7.883 16,892| 37,977 18,874 6.817| 88,443
propelled guns. 0 3.100 9.035 2,934 949| 16,018
TrueKS. ..o ccecns
Heavy-heavy (over 2 208,034 647,342| 648,404| 620,532| 331,652[2,455,964
1/2 tons) 9.108 24,593 39,872 55,306 31,857| 160,736
Light-heavy (2 1/2 ton) 64,975| 190,779| 202,994 230,645| 149,485| 838,878
Medium {1 1/2 and 50,136 148,753} 141,912 87,468 22,143| 450412
under 2 1/2)... 83.815| 283.217| 263,626 247,113| 128,167(1,005,938
Light {(uncer 1 1'2 tons) i1 14,8867 34,250 47,356 23,184| 119,787
Tractors... .
Commumca'lon and elec- 253 1,512 3,043 3,738 2,118 10,666
tronic equipment. Million dollars.....
Radio.. 122 823 1.471 1,393 608 4417
Radar.. 49 365 913 1,430 974 3,731
Other... " 82 324 659 916 537 2518
Fietd and assault Wire
(included in “Other”)........ Thousand miles..... 226 906 968! 1,608 1,555 5,263
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PRODUCTION OF SELECTED MUNITIONS ITEMS

July 1, 1940 - July 31, 1945 (1945 preliminary)

Cumuia-
. July 1 Jan 1 tive July
ltem Unit 1940 1945 | 1,1940
through 1942 1943 1944 through | through
Dec July 31 | July 31,
1941 1945 1945
Other equipment and supplies:
Clothing (Army):
Boots, service combat....... Thousand pairs 0 147 605 12,653 12,940 26,343
Drawers, cotton shoris....... Thousands 27,041 36,121 32,940 46.658| 34660 | 177,420
Jackets, field M-1843......... 0 ] 275 7.470 5,263 13,008
Trousers, wool serge,
olive drab.......cccovvvrmuremrnnns. 9351 10487| 13689| 8673 10277 52,407
Overcoat, woo! melton,
olive drab...........ccccevnne 2,705 5,867 5,025 538 1,786 15,191
Socks, wool, light and
heavy.. Thousand pairs 38,368| 29,651 60,606| 73.212| 57.993| 259.770
Equipage (Army)
Bag, wool sleeping............. Thousands 0 0 253 5,749 2.818 8.821
Blanket, wool M-1943........ 8.528 13,706 15,265 5,983 8,512 51,994
Tent, squad M-1942........... 0 0 18 229 5C6 753
Tent, shelter half............... 203| 11.209 3,621 3,803 5,746 24,627
Medical supplies (Army)
Atabrine tablets.................. ) “97.900{ 1,317,500 1,171.752 | 834,000 | 4,421,152
Sulfadiazine tablets... ) '35,994! 675,697 463,306 | 306,565 | 1,581,562
Sadium penicillin
(100,000 oxford units). Thousand ampules ) 4 72 10,276 12,621 22,968
Navy clothing:
Shoes, leather, black, low Thousand pairs 845 3,229 6,351 10,206 4,825 25,465
Overcoat, Kersey................ Thousands 297 1,017 1.601 1,331 475 4,721
Drawers, nainsook, shorts 3,728 11,085| 28664} 23,231 26,732 93,440
Trousers, blue. 761 22371 5017 3,232 geg| 12075
Jumper, blue dress............ 401 850 2,284 2,163 530 6.208
Shirts. chambray................ 857 5,203| 12,757 19.063| 15.236 53,126

* Not ava kacle Fourt g.aner
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CONCLUSIONS

What mobilization lessons can be learned from the United
States during the World War II period? The first is that personalities
matter. Roosevelt did not invest sufficient authority in any of the
people in charge of war mobilization until he appointed a true confi-
dant and New Deal acolyte, Byrnes, to the position. Nobody prior
to that time—=Stettinius, Knudsen, Nelson—had the president’s full
confidence. Byrnes was not steeped in knowledge of industry, but
he knew as well as anybody alive how Washington worked and how
the legislature operated. Roosevelt could give Byrnes decision au-
thority and then move on to other tasks confident that Byrnes would
do the correct (and politically astute) thing.

The military, either uniformed or in mufti (civilians in the De-
fense Department) should be eager to let civilians run the economy
and industry. Throughout the interwar period people in the War
Department wanted that role and designed plans to seize it when a
national emergency occurred. Roosevelt would not permit this, and
it is hard to conceive of any president turning to the military or its
civilian overlords to operate the largest economy in the world. The
Defense Department does not have the knowledge to make it work
and its priorities—defeating the enemy to secure the president’s
political objectives—would almost assuredly conflict with proper
management of the economy.

In World War I and II the United States played a major logistics
role. America’s allies needed enormous support, but this was not
planned for in either World War. Planners need to acknowledge the
needs of allies in logistic planning.

Domestic and partisan politics will intrude on mobilization (and
dcmobilization) decisions at every pass. In World War II the stakes
were enormous, and Roosevelt had to watch his political adversaries,
and even his allies. Byrnes and Nelson before him were fully aware
that mobilization decisions were scrutinized by Congress, and not
only by the loyal opposition. Presidential and congressional politics
was never even below the surface in this most major of wars, and
planners can assume with utter confidence that it will not be in any
conflict in the future.

Finally, planning to mobilize the tools of war is essential. It may
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be costly, but the expense will be minuscule by comparison to fight-
ing without a plan. There is no need in this era, the 1990s, to have
at the ready plans to reconstruct Willow Run. This analysis certainly
does not call for resurrecting smoke stacks. But if the next war is to
be a “‘third wave’’ war, then attention must be paid to ensuring that
“third wave’ industries can be mobilized to support the combat
effort.

In World War II our enemies were separated from the United
States by huge oceans, and both major adversarics were well tied
down with the bulk of their forces fighting determined and large
foes. Germany was bogged down in the Soviet Union and Japan was
similarly mired in China. The United States had time and space. In
the future, American interests might be attacked at a moment when
the United States might not be as fortunate.
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2. AcQUuisITION IN WORLD WAR II

John L. Bokel and Rolf Clark

... victory over all enemies will be achicved in the last analysis
not onlv by the bravery, skill, and determination of our men,
but by our overwhelming mastery in the munitions of war. We
must not only provide munitions for our own fighting forces but
vast quantities to be used against the cnemy in cvery appropriate
theater of war, wherever that may be.
Franklin D. Roosevelt
January 3, 1942

As the nation turned from World War I, many of those who were
most engaged in both warfighting and war production, military
and civilian leaders, reflected on the experience. One leader who
would in time have a special effect on a range of production issues,
was Bernard M. Baruch, Chairman of the War Industries Board dur-
ing World War I. He believed that there were real benefits to learning
how and why things happened in mobilizing Amcrican Forces and
other national resources in World War 1. Baruch emphasized the
mobilization, logistics, acquisition, and economic issues associated
with warfighting.

One of the most critical areas of mobilization was acquisi-
tion—research, development and procurement of materiel, equip-
ment, and other supplies necessary for waging war (dominated of
course by procurement during wars). Over time, the acquisition pro-
cess has led to some recurring questions:

Who will be in charge? What methods will best encourage
competition? How can excessive profits be prevented and rea-
sonable prices be ensured? How can accountability to the public
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be attained? What is the role of the public vs. the private sector
in supplying Federal needs? Can socio-economic goals be at-
tained by means of the procurement process?!

Furthermore the poor showing of procurement in World War
I (e.g., lack of a U.S. merchant fleet to carry troops, and few weapons
or tanks ever reaching the battle field in time) suggested to Baruch
and others that the period following World War I gave fertile oppor-
tunity to correct inadequacies, and to actively organize a system
which would be responsive to possible future large increases in pro-
curement of military matericl and equipment. Acquisition was to
become the subject of close scrutiny during the Interwar Years.

Acquisition is not really separable from mobilization, or logistics
during war or during the interwar period. Still, this chapter attempts
to focus on production—not only on the weapons, equipment, and
materiel end-products, but also on the industries that made the end
products possible.

Ultimately we are looking at numbers that are staggering, ex-
traordinary, unprecedented! How else can one describe the increase
in tank production from 1,000 in the period between 1935-1940 to
nearly 88,000 between 1940 and 1945; the production of more than
231,000 aircraft during the war years; and the seemingly inexhausti-
ble supply of medicines, clothing, meals, and ammunition that were
needed and produced.

WORLD WAR I AND ACQUISITION

The War Industries Board was set up in 1917 to manage war
materials as the United States supported its Allics. The board had
responsibility for contracting, for setting production priorities, for
wage controls, and the like. It had the authority to eliminate normal
contracting procedures—Ilike formal advertising—because of the
pressures of time, the uncertainty of the requirements, and the intro-
duction of new technologies like the the airplane, radio, gas masks,

! Report of the Commission on Government Procurement, Appendix G,
1972, 1.
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long-range artillery, and tanks. In some cases, firms were permitted
to start production without contracts. Other ad hoc arrangements
were made to increase production.

World War I had its own version of fraud and abuse, and Con-
gress passed an Excess Profits Act in 1917 to counteract excessive
profit-taking. The contract instruments were largely ones of a fixed
fee, or cost type, with variations that included the cost-plus-a-percent-
age-of-cost contract; the latter created problems in these large new
contracts since it allowed gross profits. It was soon outlawed by an
observant and concerned Congress. These two influences, the cen-
tralization of authority with broad flexibility, and concern over con-
tract instruments, were prominent in the thinking of Baruch and
others as they shaped acquisition and mobilization policy.

AFTER THE FIRST WAR

With the end of the War, there was an effort to correct abusive
contracting practices and to return from a centralized environment
to more competition and negotiation. The chaos in procurement
activities caused by circumstances, time pressures, and information
shortfalls was not unusual to a nation at war. Corrections werc initi-
ated to redress the short circuits of the market system that had taken
place. A more reliable capability for future military involvements
seemed possible.

Additionally, the lessons learned from a crisis like war are forgot-
ten rather quickly as the nation moves back to peace. Things like
centralization of procurement, often preferred in a crisis, is forsaken
rather quickly as too bureaucratic, too favorable to big business, less
responsive to competition, too costly, and less responsible to the
taxpayer in times of peace.

In fact there are several central things often addressed after a
war experience. First, abuses are corrected: excessive profits, delivery
delays, and defects in contract instruments are done away with. Insti-
tutions are put in place as part of the correction process. The Budget
and Accounting Act of 1921, leading to the General Accounting
Office (GAO), and the Bureau of the Budget (now the Office of
Management and Budget), attempted to redress inefficiencies
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through a management rcview structure. The GAO had audit and
enforcement powers, and under the direction of the Congress be-
came a genuine player in acquisition activitics. The basic contract
instrument of cost-plus-percent-of-cost used in World War I was abol-
ished. The Bureau of the Budget also coordinated procurement be-
tween federal agencies, including the military departments of the
Department of War,

Second, future wartime procurement and production processes
were reviewed for needed support from the government. Programs
were enacted to provide an industrial base for national defense. Risks
to businesses with the capacity and technology for producing war-
fighting equipment were reviewed. Entry obstructions for doing busi-
ness with the government—and terminating it—were reviewed.

Finally, organizations and structures, such as the War Industries
Board, that were created to manage the crisis, were dissolved. Some
legislation enacted for wartime procurement was folded into new
statutes, such as the Budget and Accounting Act of 1921, while oth-
ers, such as the National Defense Act of 1916 remained but had little
effect on things.

Some of the tasks before industrialists like Bernard Baruch and
before the military elements were how to maintain an interest in the
industrial base, how to foster the development of new technologies,
how to bring military thinking and requirements to the private sector
and work with business and industry, how to manage systems with
long lead times for development, how to capitalize on the experience
of the industrialists who knew how to make major items through
mass production systems, and how to maintain the interest of the
business community during times when the military would have little
funding either to buy things or to invest in production.

One of the strategies was to enact legislation. In 1924 the Con-
gress passed the Air Corps Act to stimulate the nascent aircraft indus-
try. This act, while focused on the improvement of the military air
service, also stimulated the civilian aircraft industry, a likely precur-
sor of the dual-use concept! In effect, the Act allowed the aircraft
industry to continue its research and development work, while begin-
ning limited production of aircraft for military purposes. This was
a creative and unique addition to acquisition practice in the sense
that *“. . . it recognized that different processes were needed for re-
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search and development and for procurement, and that both re-
quired a strong industrial base for emergencies.’’?

The government also began providing funds in the form of
loans to maintain the merchant shipbuilding industry. Such strategic
decisions provided vital support to the industrial base, not only in
using scarce funding, but more critically by recognizing the value
of government-supported investment in critical industries requiring
long lead times.

THE DEPRESSION, THE 1930S, AND THE LEAD-IN
TO WAR

The 1930s were characterized by political upheaval in Europe
and Asia, and recovery from the Great Depression in America. The
United States turned isolationist in its policies, choosing to address
its domestic problems with a new Administration and a new social
agenda, The New Dcal. This preoccupation with economic recovery
led to multiple pieces of legislation (e.g., Buy America Act and The
Davis-Bacon Act) which were rooted in such concepts as providing
loans and grants to business, guarding against excessive profits when
doing business with the government, setting wage and pricing safe-
guards, and posting performance bonds.

President Roosevelt issued Executive Order 6166 in 1933, reor-
ganizing certain executive agencies, creating the Procurement Divi-
sion of the Department of the Treasury, and abolishing the General
Supply Committee. The Procurement Division was authorized *‘to
perform any procurement, warehousing, or distribution functions
desirable in the interest of the economy.”’® Reversing a decade of
highly decentralized acquisition activity, the effect of this Executive
Order was to begin a process of centralization which would later
serve national defense in World War II. A variety of other “‘special
programs were also added to the centralized procurement system:
the Red Cross purchasing program for refugee relief abroad; the

2 (. M. Culver, Federal Government Procurement: An Uncharted Course Through Tur-
bulent Waters (National Contract Management Association, 1984), 7.
4 Report of the Commission on Government Procurement, 4.
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Stockpiling Act for purchasing strategic materials; consolidated pro-
curement of defense housing equipment; (and) lend-lease purchas-
ing...."* All of these had effects on procurement and acquisition
systems, both military and civil. The government was getting into
business in a bigger way. Acquisition was being used to stimulate
economic recovery, including putting people back to work.

In addition to increased involvement with industry, there was a
growing awareness that the government needed to find new ways
of dealing with size or mass, both in acquiring large amounts of
equipment and material, and in contracting major projects. Massive
engineering projects, such as the building of the Hoover and Grand
Coulee Dams, preceded the need for the mass production of vast
amounts of war material and weapon systems. It was difficult to con-
tract for such large projects. Moreover, no one company could do
such projects alone. Such major construction projects required a
“consortium’’ of firms, each with complementary capabilities. In
some cases, it was necessary for the government to pick contractors
who could do the job, and forego competition; some firms were just
not able to meet the demands of time and scope of effort that were
required.

Later, Donald Nelson, Head of the War Production Board, re-
ferred to this kind of approach when he spoke to leaders of the
business press in 1942. He suggested *‘...a means of doing this
great job of conversion through giving prime contracts to pools of
operators who may get together and pool their facilities.”” In the
same address, he also advanced the broad use of subcontractors as
a way of increasing efficiency and production, rather than relying
on the prevailing notion of doing everything in-house. Teaming, in
contrast to the use of single entrepreneurs, was the preferred
method for the future in dealing with technological complexity, size,
and mass production.

These phenomena led to revisions in the ways in which contract-

*1bid., 5.

® **Converting Industry: Turning a Nation’s Production to War,” Transcript of
Conference of Business-Paper Editors and Publishers With War Production Board
Officials, Washington, D.C., February 13, 1942, War Production Board, Division of
Information, Washington, D.C,, 9.
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ing was approachced. In the usual ““lump sum’’ contract, awarded by
competitive bids, every bolt and nut would be specified beforehand.
Blueprints and specifications, defining exactly what the successtul
bidder would be expected to do, were routine peacetime business
practices. The task of the corporation was to develop efficiencies in
production that would make doing business with the government
profitable. But the uncertainty embedded in large and technologi-
cally complex contracts, and the uncertainties of time and quantity,
suggested that that kind of contract form was too cumbersome.

Thus, the most common contract was the one in which a fixed-
fee was added to the cost of the contract. *‘[T]here were often great
numbers of changes to a contract during its life, and this contracting
device permitted the contractor to recover his expenses and still
reach a profit. . . . the fee was either a specified sum or a percentage
of costs.”” ® This kind of contract inevitably led to higher levels of
government audit and management of the contractor.

The increasing tension in the world, and the growing aware-
ness in the latter part of the 1930s that it might be necessary to come
to the aid of Britain and France, prompted still more initiatives which
relaxed, even further, other contract provisions for ncgotiation and
advertisement. The government simply did not have enough time
to apply the careful acquisition procedures that worked in less critical
times.

Beginning in 1938, the government began to place so-called
‘educational orders’ with industry to teach them about manufactur-
ing complex items of war. This process, authorized by the Educa-
tional Orders Act of June 16, 1938, represented an exception from
competitive bidding and was limited to firms that were judged to be
large enough to be able to support and manage large production
contracts in time of war. While not a totally new idea—it had been
proposed several times as a way of supplementing the limited capac-
ity of government arsenals to produce munitions—it had never had
enough support. There was too much concern by the Congress about
tavoritism in providing educational orders to certain firms.

This program began with a limited budget. But within a year,

®Jerome G. Peppers, Jr., History of United States Military Logistics 1935—1985
(Logistics Education Foundation Publishing, 1988), 79.
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as Hitler annexed other countries, the President called for its cxpan-
sion and Congress ultimately appropriated some $50 million dollars
that included funding for studies on production and the purchase
and storage of special production equipment. The educational order
program, as an exception to the competitive bidding process,
opened the way for still other means of procurement that could be
used to respond to the increasing demands of the time. Thus, the
adoption of negotiated contracts for a diverse range of military and
government procurement was a significant step away from the care-
fully phased contracting associated with bidding.

THE WAR YEARS (1940-1945)

As Germany began to push deeper to the east, and as England
and France became ever more engaged in the war, the United States
initiated a series of actions in 1940 and early 1941 that set the stage
for the highly productive effort that would formally begin with the
Declaration of War in December 1941. The effect of these political
and legislative actions expandcd the capacity of the industrial base,
set in place the Selective Service System, and represented the final
push toward an active participation in the war. And while these ac-
tions were done under the guise of assistance to our Allies, the im-
minence of our own necessary participation was growing stronger.

In March 1940, for example, Congress passed the Multiple
Awards Act through which the three lowest bids on any particular
contract could be accepted by the government, rather than just the
low bid; this had the effect of building up the industrial base by
cxpanding the number of contractors who were doing business with
the government. In June, the Speed-Up Act allowed the government
to provide up to 30 percent of the final cost of a contract in order
that the contractor could begin to make the capital investments that
were necessary to purchase land and equipment, or erect facilities.
The Act also eliminated the requirement for competitive bidding
for certain items. Little by little the slow and careful practices of
peacetime procurement were being set aside because of the pending
emergency.

The President, and the military departments were openly setting
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out goals of military production. The requirements for 50,000 air-
craft, an extraordinary goal in its time given the limited production
that had up to this time been the rule in that industry, was advanced,
as was the size of the naval and maritime fleet that would ultimately
lead to the two-ocean Navy.

Structural changes in war management were also taking place.
The Oftice of Emergency Management, one of whose tasks was man-
aging and clearing Army and Navy contracts, gave way to the Office
of Production Management, which in turn was supplanted ultimately
by the War Production Board. The volume of new contracts, and
the pace with which they had to be processed, called for an ever
increasing centralization and simplification of management; this was
the point that was not reached in World War I, and that Baruch and
others advocated, that is, centralization and control of the national
economy. This was done under the sense of a ‘threatened national
emergency,’ a strategy adopted by the White Housc to justify further
activity in war production. The Department of the Treasury, a key
architect and manager of procurement, issued Treasury Directive
5000 which allowed the government to contract.

In August, the President met with Prime Minister Winston
Churchill. The result was formulated in the Atlantic Charter, a broad
ranging document which gave still further impetus for the United
States to engage in actions to support its Allies. The following month
the Congress passed, though just barely, the nation’s first Selective
Service Act.

In March 1941, Congress passed the Lend Lease Act which sup-
plied much needed materiel, equipment, ships, and planes to our
Allies in return for rights to certain bases, and with the presumption
that the cost of the equipment would be repaid at a later time. Again,
the effect was to enlarge and energize the industrial base. Fach new
sct of contracts brought that much more capacity to the Arsenal of
Democracy.

Finally, when Congress passed the War Powers Act in December
of 1941, the President issued Executive Order 9001 which allowed
agencies of the government to contract without advertising, taking
bids, requiring bonds, and other safeguards usually stipulated by the
government. Only contracts with a percentage of cost clause were
banned.
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Acquisition was centralized since there seemed to be no other
way to support the military strategy of fighting on two fronts, and
thus supplying huge amounts of equipment, than o control the
means of production. Executive Order 9024, issued on January 16,
1942, gave full responsibility for contracting to the War Production
Board, though the War, Navy, and Army Departments had the power
to do the actual procuring. And while there were problems, particu-
larly in allocating scarce materials (steel, for example), or in prevent-
ing hoarding or selective stockpiling of certain items, or in adjudicat-
ing preferences in production, it was a system that generally worked
and produced agreements between the WPB and the services.

The Congress monitored the acquisition and contracting pro-
cesses, especially through the House Naval Affairs Committee, and
the Truman Commission. Thev were especially looking for contrac-
tors who might be prone to gouging the government and taking
excessive profits. While they found some instances of wrongdoing,
the general spirit of patriotisin and united support for the war lim-
ited that kind of activity. The Congress did pass the Renegotiation
Actin 1943 as a way of allowing both parties to a contract to change
the terms of the contract; this was especially useful to the government
in that orginal costs of producing some materials or systems had not
been able to be done with much accuracy. Often the contractor
found with experience that the job could be done at a lesser cost,
and the Renegotation Act made the task of morc accurately estab-
lishing the contract much easier.

This general précis of the evolution of acquisition systems and
practices in the interwar and war vears may be further enhanced by
some anecdotal descriptions of experiences in shipbuilding, arma-
ments and ordnance, and aircraft.

SHIPBUILDING

In designing the Liberty Ship thought was given to minimum
cost, rapidity of construction, and simplicity of operation. In
order to get engines for the Liberties in the numbers needed,
aless advanced type of propulsion machinery is used. . . . Exten-
sive use is made of welding to save time and steel. Assembly work
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is possible by a modification of fabrication methods. Delay in
procurement is reduced by centralizing purchases of materials
and equipment.7

The United States has a venerable and notable tradition, albeit an
uneven one, in shipbuilding that began in the colonial period and
advanced during the nineteenth century as wooden hulls gave way
to iron and steel hulls, including the armor plating of naval combat
vessels. The United States shipbuilding industry expanded during
the nineteenth century for combat and naval vessels, but activity at
the commercial level declined. England was still preeminent in the
world in shipbuilding, and on the whole the U.S. industry languished
until the outbreak of World War I when continued sinking of vessels
by German submarines provided an incentive to a rebirth of interest
and production, an effort that was shortlived and almost immedi-
ately and precipitously declined after the war’s end.

The government recognized the need for an industry that would
build a merchant fleet able to be a more vigorous participant in the
international economy, and not incidentally develop the capacity to
build naval and combat vessels. As a strategy of doing that, the Con-
gress passed the Merchant Marine Act in 1920 through which govern-
mentloans were provided to encourage shipbuilding. The provisions
of this particular legislation were somewhat paltry, though with
amended legislation later in the decade, it provided some impetus
to the industry. This surge would later be negatively affected by the
Depression.

These fledgling efforts were augmented in time by the establish-
ment of the United States Maritime Commission in 1938, under a
revised Merchant Marine Act. ‘‘The purpose of the Act was to provide
a merchant fleet adequate to carry a large proportion of our foreign
trade in peacetime and yet be convertible to an invaluable auxiliary
to our naval and military forces in war.”’® The Act provided a strategic

7 Production Goes to War (Washington, D.C.: War Production Board, Division of
Information,1942), pages unnumbered.

® Industrial Fngineers and Management Consultants, An Engineering Interpreta-
tion of the Economic and Financial Aspects of American Industry (New York: George S.
Armstrong & Co., Inc., 1943,); The Shipbuilding Industry and The Logistics of Amphibious
Warfare, 30.
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view in that it specified the “building of fifty merchant ships per
vear for ten years and for creating standard designs of modern cargo
vessels which would incorporate the utmost in operating economy.”*?
This program provided design specifications, construction of new
shipyards, standards of production, and a workforce; in other words,
an industrial base capacity for responding to the procurement re-
quirements that would eventually become apparent with the declara-
tion of war against the Axis Powers.

The Commission had an immediate impact. In 1939, a year after
its establishment, and with the goals of the Merchant Marine Act,
“output was over twenty times that of 1933. In 1940 the building
program of 50 ships per year was doubled and then doubled again

.. The number of Liberty ships produced in 1942, approximately
271, was doubled again in 1943.11 This basic success, essential initially
to the Lend Lease Program, and ultimately to our own efforts to
supply materiel and equipment on several fronts and on two occans,
could not have been achieved without the prescience of the planners,
and the wisdom of the Merchant Marine Act; it gave the United
States a leg up on what it needed for meeting the demands of the
War.

But, if the development of the merchant marine shipbuilding
industry, motivated as it was initially by trade and economic policy,
was a success, there was no consistent policy for the development of
warfighting vessels, the ships of the Navy. Inadequate budgets and
treaty limitations, because of a fear of war, led to severe limitations
of the size and capability of the Navy; other countries, such as Great
Britain and Japan, were similarly affected by the 1921 Disarmament
Conference. In 1934 Japan indicated that it would no longer be
bound by terms of the agreement, thus freeing the United States to
reconsider its own position and begin to look realistically at protect-
ing its shores. The lessons drawn from the expansion of the merchant
fleet (standard design and formats, elimination of features which
did not contribute to the overall efficiency of warfighting, training
of workers, introduction of new techniques in welding, broad use
of subcontractors and suppliers, use of both private and government

¢ Ibid., 30.
19 Ibid., 31.
" bid., 32.
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yards, and so on) served the Navy beginning in 1934, 2 vears before
the formal treaty collapsed. The establishment of the Naval Act of
1934 provided a base national policy that would initially provide for
modest growth, but would eventually come to fruition in the concept
of the ‘two-ocean Navy’ in 1940.

This dual-track system, one that reached for economic and trade
opportunities through the Maritime Commission, and one that was
directed toward building up naval combat power, worked in tandem
to build a formidable asset in combating the Axis.

World War I was a war of superlatives when it came to contract-
ing and procurement; ‘most’ became the adjective of choice. It was
a war that involved the most money, produced the most materiel
and equipment, bought the most things, and expanded the indus-
trial base and the economy to unprecedented degrees. That was
particularly true when it came to the production of the highly com-
plex naval fighting ships which required extraordinary technical
skills in the elaborate construction of these huge machines of war.
The necessity for speed, armor, manueverabilty, sustainability, and
s0 on were all unique to this effort. As naval historian R.H Connery
notes, “‘Between July 1, 1940 and June 30, 1945, the Navy added 10
battleships, 18 large aircraft carriers, Y small aircraft carriers, 110
escort carriers, 2 large cruisers, 10 heavy cruisers, 33 light cruisers,
358 destroyers, 504 destrover escorts, 911 submarines, and 82,028
landing craft of all types.” 12 15y addition, thousands of cargo vessels
were also produced.

This extraordinary production of vessels was done by nearly tri-
pling the number of shipyards n the United States. “‘On December
7, 1941, 8 navy yards and 24 private vards could build large combat
or merchant vessels. By the end of the war, 99 more yards appeared
along the Atlantic, Pacific, and Gulf coasts, as well as on the Great
L.akes and major inland rivers.” 13 This increase in productive capac-
ity was largely funded by the government in order to minimize the
risk to business; the United States needed ships, and was willing to
subsidize the industry by creating the shipyards, which, in time,
would employ more workers than any other war industry.

¥ James F. Nagle, A History of Government Coniracting (Washington, D. C.: The
George Washington University, 1992). 404.
¥ Ibid., 405.
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The government controlled the shipbuilding industry, just like
it did other sectors of the economy. It controlled what would be
built, and the specifications to be used; these were often drawn up
hastily to respond to new requirements, not all of which were well
developed, if the following anecdote is at all illustrative:

(Andrew Jackson) Higgins was asked to bid on a Navy design.
He scrawled across their plan, “This is lousy.” Higgins had a
better idea for a light, maneuverable boat with a protected pro-
peller that did not easily foul in the shallows. Show us, said the
Navy. Higgins took over an entire block of New Orleans’ Polymi-
nia Street, set up floodlights, put machines and people to work
around the clock. Fourteen days later, with the last paintapplied
as the freight flatcars clacked east, nine Higgins boats rolled into
Norfolk, Virginia. The Navy would use 20,094 of the homely
floaters before the war ended.!*

The government controlled the hours worked, the number of
employees, the wages, the factory floor, and all aspects of the con-
tracting. The cost-plus-fixed-fee contract was the instrument most
widely used; negotiations, if done at all, were perfunctory; competi-
tion was ephemeral; in short, there was too much to be done, in too
short a period of time, and against a formidable set of enemies. The
proccdures that the Congress had so recently imposed on acquisition
were easily put aside to get on with getting the things that were
necessary to prosecute and end the war. Contracts were let in bundles
without protracted periods of negotiation. The governinent had a
task 1o do; business could help; and the marriage was quickly formed
without much of a courtship. The War Production Board, The Office
of War Mobilization, and the Navy Maritime Commission all worked
to exercise this control, though not always in concert.

And while ships were being built, and parenthetically being sunk
by German submarines or in battle, they were able to be replaced
in increasingly shortened timeframes. This was due not only to a
proliferation of shipyards, but also to new techniques in which the
ship was not built from the bottom up only, but parts were fabricated
in the shops of subcontractors, transported to the shipyards, and

Y Time, June 13, 1944, 43.
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lifted into place by huge cranes and other machinery. The time
required from keel laying and launching and oufitting was reduced
for a merchant ship, for example, *“. .. from 240 days required in
January of 1942 to an average of 52. 6 days in January of 1943, 13
These construction Lechmques also reduced the manhours required
to build a ship to about half of what they had been in 1942. Similar
reductions in the time required to build the more complicated war-
ships of the Navy were also realized: construction of destrovers
dropped from 23 months in 1940 to 6.5 months in 1942.

As military strategy changed, or perhaps more accurately, as
requirements and ncw operations changed, so also did the require-
ments for contracting. Fortunately, some of these plans seem extraor-
dinarily useful to logisticians and contracting officers. For example,
the Granite Plan of January 13, 1944 from US PACFLEET, developed
an estimate of the number of naval craft that would be required in
the Pacific campaigns. The plan, as a whole, was an extensive island-
by-island strategy, one of whose features was an extensive list of
vessels that would be required in each of the individual operations.
““It will be used as a basis for acquiring and preparing forces; and for
providing means for their logistic support.”’'® The plan estimated, as
an cxample, that it would require 203 LSTs and 4566 LVT (cargo)
vessels to carry out the plan; this was invaluable guidance for con-
tracting officers and their work with industry to produce these neces-
sary assets. It is also an illustration of changing requirements and
the need for flexibility in contracting.

There may be a tendency to concentrate on the procurement,
or acquisition, of the ship, the end-item only. This is to minimize
the complexity of the relationship between the prime contractor and
all the tiers of sub-contractors, suppliers, vendors, and the like who
are part of the mosaic that supplies the thousands of items that make
up a ship: steel and iron; lumber, cork, and rubber; fittings, fixtures,
valves; electrical and mechanical equipment and machinery; brass,
lead, zinc; paint, insulation, tiling, covering; kitchen and galley
equipment; navigational and direction-finding equipment; safety
and firefighting equipment; and, in combat ships, equipment in the

3 Industrial Enginecrs and Management Consultants, 35.
16 The Granite Plan (Combined Chicfs of Staff, United States Government Print-
ing Officc, 1987-721-732-60330), H-1, Paragraph 2.
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form of guns, or materiel in the form of munitions. Prime contrac-
tors were allowed a great deal of latitude, even within the highly
controlled systems sponsored by the War Production Board, and
others, to procure and bring together the elements that would be
needed to meet the highly-synchronized requirements for naval and
other maritime support.

In many cases, while prime contractors were creating huge en-
terprises, not all of which would survive after the war, other parts
of industry were using former peacetime capacities to support the
burgeoning naval industry. Steel production techniques and plants
established for the automobile industry were converted to producing
steel plates for shipbuilding. At another level, large numbers of new
businesses were being created to support the prime contractors.
Hundreds of entrepreneurs were busy creating or expanding their
operations to meet the intricatc and multiplying needs of the indus-
try. It was estimated that some 1,200 subcontractors existed in the
early 1940s to support the 99 shipyards that were producing ships
for trade or warfighting.

Another challenge facing the Navy, and the prosecution of the
war in the Pacific was the building of naval bases. The general princi-
ples of size and complexity described earlier made it unlikely that
these bases could be built using normal contracting methods. Condi-
tions were worsening and typical methods of contracting, however
reasonable, werc not expeditious enough for the technology de-
mands, the sheer size of presumed production runs, and the ambigu-
ity and chaotic naturc of world conditions. There were risks in this
process, which the Congress was concerned about; but the govern-
ment had littde choice but to assume them. While this approach was
initially adopted for the Navy, it was not long before it was applied
to aircratt manufacturing also. And while there was still some senti-
ment for normal bidding practices, there was just too much momen-
tum building to adopt only one general method of contracting in
the fractious environment of the time. The Congress was of a mind
to allow this flexibility. Consider, for example, the following:

When the Navy was contemplating the construction of naval air
bases in the Pacific they adopted this strategy: there would be
no bidding on the island contracts. The Navy would choose the
contractors it believed competent to do pionecring work under
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stress of emergency, then pay them on a cost-plus-fixed fee
basis. . . . since spced and economy were the essence of the un-
dertaking, it would be impossible to produce complete plans
of the projects in advance. . . . without dectailed plans in hand,
obtaining competitive bids from contractors would not be fea-
sible.'”

ARMY ORDNANCE

Here is a brief synopsis of our tank program during a quarter
century:

1919-1935 33 tanks
1935-19410 1,000 tanks
1940-1945 87.619 ranks'®

Tanks and guns. These two words may aptly and succinctly de-
scribe the central warfighting acquisition issues associated with the
Army. The tank, including all types and forms of motor vehicles
(tanks, jecps, motorcycles, trucks, and so on), armored or not, and
guns, including both the small personal arms of the infantryman,
as well as artillery, and the munitions that are used in all of these
weapons, fall under the general category of ordnance.

Many of the interwar themes, low budgets, and little research
or development, for example, also affected the sprawling ordnance
intercsts. Even the recognition that the tank and other vehicles
would be crirical in future wars was not enough to move ordnance
programs forward. There was no special legislation, such as the Mer-
chant Marine Act, or the Air Corps Act, to serve the development
of ordnance. Through the arsenal system, and on its proving
grounds, the Army rctained a limited capacity to produce and test
ordnance, and to procecd with research and development activities.
On the other hand, the private automotive industry was a vibrant

17 David Q. Woodbury, Builders for Battle: How the Pacific Naval Air Bases Were
Constructed (New York: E.P. Dutton and Company, Inc., 1946).
IS Droduction Goes to War, unnumbered page under the section on Tanks.
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and strong part of the economy and of the industrial system of the
United States; it was state-of-the-art in all respects.

The Army contracted with industry to produce trucks and other
vehicles for the Army, while what few tanks that were being manufac-
tured were done at the Rock Island Arsecnal. The Army leveraged its
small budget, and the few officers and engineers available to work
with professionals from the automotive and railroad industries, those
with experience in mass production of heavy equipment, helped to
study the making of tanks. These meetings also included people
expert in {ractors, aircraft engines, and the oil and rubber industries.
The expertise of this core, both civilian and military, allowed the
Army to make extraordinary strides in the construction of vehicles
when the war got closer. Indeed, the anticipation of this industrial
segment was such that the first heavy tank was actually delivered on
Dccember 8, 1941 —the day after the attack on Pearl Harbor.'®

The limited number of tanks produced, many of them one of
a kind, provided experience in design and manufacturing. There
was the gencral belief that the mass production systems used in man-
ufacturing cars would be easily adapatable to making tanks, a vehicle
with armor plate! While this was generally true, there was a good bit
of design change during production. Sometimes this had an effect
on components, parts, and eventually maintenance. One had to re-
member that:

In a heavy tank there are 40,000 individual pieces. Into a tank
go steel, nickel, brass, copper, aluminum, rubber, leather, glass,
cotton, plastic, tin, lead, and many other products. In its skeleton
arc rolled plates, castings, forgings, rivets, bolts, wire, tubing,
ball and roller bearings, gears, electric motors, instruments, bat-
teries, and valves.?’

Despite the assembly lines and skilled workforce already in the
robust automobile and truck industry, it was necessary for the govern-

9 1bid., unnumbered page under the section on Tanks.
# Levin H. Campbell, Jr., The Industry-Ordnance Team (New York: McGraw-Hill,
1946), 219.
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ment to assume the risk of building plants specifically for the produc-
tion of tanks; industry was not willing to assume this risk. Construc-
tion of the first of these plants was donc as carly as the summmer of
1940 outside Detroit, Michigan. This allowed the Army to contract
for tank production, without interfering with the production of auto-
mobiles for civilian consumption. The Army was able to take its plans
and blueprints to the new factories, make sure that problems were
worked out, and that new models were tested during production
stages, even while new models were being designed. It was a model
of cooperation between the military and industry.

And, when it later became apparent that there needed to be a
sharp increase in production, the Army had to decide whether to
select a few large experienced contractors to do all the work, and
rely on suppliers and other support organizations with whom they
had worked in the past, or to buy parts and components and even
whole finished products from hundreds of firms. It chose the former
option as one that would be more reliable, and also one that would
not require a steep increase in the management of the program by
a burgeoning government bureaucracy that might not be able to
deliver the products in time. The experienced firms were able to
produce a highly complex machine, rely on their suppliers and ven-
dors for quality components and parts, and over time save money in
labor costs as they learned efficiencies based on the large contracts.

Advertising as part of the contract procedure, detailed specifica-
tions, and in general the notion of competition, were not amenable
to the pressures of time that everyone was feeling. In January 1942,
for example, more than $2 billion worth of tank-automotive con-
tracts were placed with industry, an increasc roughly on the order
of 2,000 percent over what had been spent in 1940.%! This was not
a time for business as usual. Some evidence suggests thatin construct-
ing this complex mechanism, the tank, there was no single manufac-
turer who would havc been able to do it all.

The requirement for large quantities of steel, and for engines,
and for rubber emerged as bottlenecks. The Navy needed steel for
ships; the Army needed it for tanks. Engines were needed for ships,
planes, and tanks. And rubber, rationed for civilian use, was neces-

2! Ibid., 224.
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sary for the thousands of trucks, jeeps and other vehicles used, and
for airplane tircs. These crises points were resolved on the one hand
through adjudication by the¢ War Production Board, and other such
commissions and organizations, and on the other by the ingenuity
of contracting officers and engineers who found firms often with
disparate, or only generally-related experiences, who could do the

job. For example, to solve the problem of a shortage of armor plat-

ing, a contract was let with an automobile supply firm that made
springs in peacetime; it coordinated the necessary cutting, harden-
ing, straightening, and machining of the armor plate by a group of
large and small facilities, including brick companies, stove manufac-
turers, and hardware firms. While it was expensive, it did produce
the steel on time.** Time was often a more critical dimension than
money, or any other consideration.

Research and design was done continuously as military cam-
paigns unfolded during planning stages and new requirements were
generated. The cooperation of contractors, designers, Army testing
and evaluation at Army proving grounds, and production engineers
and managers allowed for flexibility. The Army successfully put to
rest Henry Ford’s dictum, ‘“You can have any color car you want, as
long as it is black;” flexibility and change allowed producers to re-
spond more accurately to the needs of the fighting man. It was not
merely arbitrary change that was taking place, but change brought
on by scarcity of materials, by improvements in doing things faster
and cheaper, and by changes demonstrated by battle use, training,
testing, or ncw ideas.

In addition to the acquisiton of the vehicles themselves, it was
also necessary to contract for all of the equipment that had to be
installed; in turn, this required contracting for new infrastructure
(plants to outfit the tank-body with communications gear, arma-
ment, seats, and the like), transportation to ports, maintenance, and
spare parts. It was estimated that some 540,000 scparate automotive
spare parts were necessary for the growing inventory of tanks and
other vehicles. By 1945, the Arsenal of Democracy had produced
nearly 86,000 tanks, more than 2 million trucks, and 123,000 other
combat vehicles, all of which had to have spare parts, and other

22 1bid., 228.
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maintenance items. The intricate marriage of logistics and acquisi-
tion was never more apparent than in this 4-year period (1941-1945)
and in this particular industrial sector. Its succcss was due to the
seeds of cooperation sown in the 1930s when, despite low budgets
and lack of any dramatic interest by the Congress or the Administra-
tion, the Army worked with the automotive industry to plan, and
ultimately produce the ground mobility that was integral to battle
field success in North Africa, and throughout the European Cam-
paign in general.

The Army Ordnance Department was also responsible for the
billion bullets, the guns, the artillery tubes, the cannon, and
other ordnance used in battle. The amounts produced were stag-
gering: 574 million rounds of minor-caliber ammunition, 20-
mm., 37-mm., and 40-mm.; 222 million rounds of medium-cali-
ber ammunition, 37-mm. to 105-mm; 29 million rounds of
major-caliber ammunition, 4.5 in. to 246-mm.; 76 million rounds
of mortar ammunition. 60-mm. and 81-mm.; 90 million gre-
nades; 26 million mines; 45 million signals and flares; 21 million
practice bombs; and approximately 4.5 million tons of various
types of high-explosive, chemical and armor-piercing bombs. **

The basic infrastructure to produce large quantitites of munitions,
the plants and factories, the machine tools, and skilled labor was
lacking at the beginning of the war. The acquisition challenge was
initially to create such an infrastructure, in itself a daunting task. But
the job of building the plants needed for loading and components,
powder works, and chemical works facilities was compounded by the
larger question, logistical in nature, of how much would be needed,
what kind of things to produce, and when and where the munitions
would be needed. While there were some measures that could be
used for planning purposes, these rules-of-thumb were otten hostage
to the unpredictability of the resistance of the enemy. How long, for
example, would it take to conquer Iwo Jima, or Sicily; how many
and what kinds of munitions would be needed; and so on? Because of
the volatility and unpredictability of requirements, the ammunition
industrv established two control methods. One control was a forecast

23 Ibid., 252.
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of all the ¢nd items that would be needed in the field, while the
other was a planning tool through which all the components, and
therefore the necd to procure things at the vendor and supplier and
subcontractor level, were worked out. These systems were used to
allocate munitions among the services, and also to procure vital parts
necessary for the production of the ammunition. They allowed for
dealing with either rapid escalation of production, or for an equally
rapid reduction, often within weeks, of the production of particular
items.

The problem of production of sufficient munitions was further
compounded by the absence of any significant stockpile at the begin-
ning of the war; scarce budgets, common to the interwar period, did
not allow for an inventory other than [or modest training require-
ments. The variety of the types of munitions, from small arms to as
many as five sets of bombs (e.g. fragmentation, or armor piercing,
etc.), each with numbers of subsets (e.g., 4000 1b.) created still other
problems. The final problem faced in the contracting procedure was
the availability of raw materials, discussed in later sections of this
chapter.

As it was doing with tanks and other vehicles, the Army used
the skills and experience of the ‘old-line’ munitions companies to
help in the expansion of the industry, including the construction of
new plants, expansion of the supplier base, and the training of work-
crs skilled enough to manage and work in a highly dangerous and
volatile environment. ““The Army . . . construct(ed) . . . 25 plants for
loading, 21 plants for making high explosives and smokeless powder,
and 12 for manufacturing the chemical components of explosives.
All of these plants were operated under private contract.”’** Again,
as we saw in the production of tanks, firms with scant or no experi-
ence in the field of ammunition production, such as soft-drink,
breakfast food, soap, cosmetics and similar firms participated in
building up this industry segment.

Much of the management was decentralized which accomo-
dated rapid decisionmaking, and led to many economies. Indeed,
as we have seen in other segments, there was a great deal of cost-
consciousness, not merely to avoid taking excessive profits, but to

1 Peppers, 131.
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reduce costs by improving efficiencies of operation. Production was
constantly on the rise, while costs were declining as managers found
ever new ways to produce things more economically. In many cases,
manufacturers voluntarily renegotiated contracts in order to reflect
their lower costs.

One day in November, 1941, (Bernard) Taylor noted a harried
congregation of high military brass outside his plant. Then he was
called in by his boss, who declared, ‘‘You're in the glider business.”
Tayvlor and his workers swung into action with steel tubing, wood,
fabric, paint and wooden wings. By the spring of 1943 they had
turned out 750 WEaco CGH4A gliders that would be towed behind
C-47 wansport planes, the silent landing craft for men and weapons
in the farm fields behind the Normandy beaches.*

AIRCRAFT

The expansion of the aircraft industry during World War I,
and by implication the acquisition of the infrastructure as well as
the equipment itself, was perhaps the most dramatic development
of the period. Large shipbuilding operations were not new; mass
production of ordnance items was well established since the middle
of the nineteenth century; but the manufacture of airplanes in pro-
duction quantities had never been attempted in the United States.
When one considers that the size of the Army Air Force in 1939 was
about 400 aircraft, compared to a German combat force of some
4,000 to 10,000, and that some 231,000 aircraft of all types were to
be produced in the period between January 1940, and December
1945, the building of the United States air arm was nothing short
of astounding.?

On February 28, 1908, the Signal Corps of the Army Department
entered into a $25,000 contract with the Wright Brothers of Dayton,
Ohio, to acquire a ‘‘flying machine.”’?” What the Army Department

5 Time, June 13, 1994, 48.

26 J. Jeremy Marsh, USAF, ‘‘Liberators, Mustangs and ‘Enola Gay’: America
Acquires Army Air Power for World War I1,”” Program Manager, September-October,
1994, 2.

27 Culver, 3.
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envisaged in its contract would come to full fruition during World
War II. Indeed, and as far as contracting goes, its significance was
that in addition to the fact that the aircraft was to be built according
to government specifications, with delivery on a mandated date, it
is also pcreecived to be the first contract to contain an ‘incentive
clause’ penalizing the contractor for failure to meet specifications,
or on the other hand, rewarding them for exceeding specifications.
The risk fell fully on the contractor.®®

The development of the flying machinc, and its use in World
War I, both as a surveillance and combat weapon system, was not
lost on war planners and others. Event during World War I the pro-
duction of aircraft was substantial; during a 21 month period nearly
10,000 aircraft were produced. But the Armistice *“‘reduced the avia-
tion industry to chaos. Within months, more than a hundred million
dollars worth of contracts was cancelled. Ninety percent of the indus-
try underwent liquidation.” This was a devastating and sobering
blow to the nascent aircraft industry. The rapid demobilization, the
drying up of orders, and the cancelling of contracts sent a strong
caution throughout the industry that it should be wary of relying on
military business. But what other customers did it have for this excit-
ing and revolutionary technology?

The decade of the 1920s saw a series of initiatives through which
the fledgling private sector of the industry attempted to find a niche
for itself, largely through commercial ventures such as passenger
transportation and mail service. Meanwhile, the military was trving
to maintain its intercst in the field of aviation. But with little funding,
and that largely for flying and operations, there was little left for
either research and development or the purchase of new equipment.
And, the air fleet was aging. A report issued in 1925 gives a good
picture of the effect of Federal programs:

The Air Services have no standard procurement policy. They
have not sufficiently recognized the principle of proprietary
rights. They have notspent their money with a view to continuity
of production in the industry. They have constantly competed

28 Ibid.
# Report of the Commission on Government Procurement, 167.
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with the industry. They have spent a large part of their appropria-
tions attempting to do the things that ought to be left to private
capital, all with the result that the aircraft industry is languish-
ing ... . The decline in industrial aircraft is due not only to a
lack of orders but also to a lack of a continuing policy ... " *

Overall, there was a sense that the United States needed to de-
velop professional air services in the Army and Navy that would be
like those in the military of other countries, Francc, England, and
Germany. Furthcrmore, the sense of air adventure stimulated by
the flight of Charles Lindbergh to Paris scrved to create a national
consciousness of air power and create a climate for the development
of the industry.

Shortly after this report, the Congress passed the Air Corps Act
of 1926; its intent was to stimulate the private sector while also im-
proving the Army air service. One of the sections, Section 10, was
critical to acquisition policy in the sense that it described design
and construction criteria, encouraged expansion of the industry,
provided incentives and protection for creative design work, and
allowed the Government the opportunity to secure quality aircraft
at a reasonable cost.’' Furthermore, the military departments were
authorized to make use of a design competition in contracting for
aircraft, parts, or accessories. The act required the advertisement of
such a competition and the publication of detailed specifications of
the kind and quantity of aircraft desired. A formal merit system,
cxpressed in percentage points, was to be applied to the designs
submitted.” The impetus of this legislation, and the acquisition and
contract initiatives it put in place, cannot be underestimated. It laid
the essential groundwork for the incredible production activities of
World War II through its rigorous and detailed specifications and
procedures, its rewarding of research and development, its fostering
of the building of an infrastructure, and its working relationship and
partnership with the private sector. Ultimately, not only were the
production numbers astounding, but the quality of the aircraft, and

%0 Ihid., 168.
1 Ibid.. 169.
32 1hid.
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the continued development of component parts, constantly im-
proved over the course of the war.

During the 1930s as the imminence of war in Europe grew, and
as the United States began to recover from the Great Depression,
aircraft manufacturers were still reluctant to invest too fully in plants
or production capacity; the post-World War I lessons were still fresh
in their minds. However, the continued urging of the US military,
and the possibility of orders from foreign governments did attract
their attention. The numbers arguing for expansion were there, and
most of the major airframe manufacturers, Boeing, L.ockheed, Doug-
las, and so on, responded by increasing capacity and floor space in
their plants. They knew about the war in Europe, and the need for
aircratt. Soon foreign governments, the French and then the British,
began to place large orders for aircraft with American manufacturers
so that by 1939, orders for some 36,000 air planes provided a solid
base for increasing capacity and for developing the techniques and
relationships with subcontractors that would be vital to production
success in the future.

One of the general conditions in the industry was that there
was a tendency to build airplanes one at a time; thus, there was an
inherent tension between mass production and design development.
The latter was constantly shifting as the science and technology of
airframes, engines, and other components improved. It was also a
field in which inveterate tinkerers and inventors worked at the edges
of technology in order to go higher and faster. This played havoc
with manufacturers who in considering the need to produce large
numbers of aircraft wanted to stabilize the design, much as Henry
Ford had finalized his decision on the Model T. In considering the
manufacturing of aircraft, Ford thought that he would be able to
make as many as 1,000 aircraft a week, if only he could ‘freeze’ the
design as he did on cars. But with the turbulence in continuous
cvolution of tcchnology and design, this was hard to do. The Con-
gress, as part of the appropriations process, sometimes intruded by
seting its own requircments, often contrary to the needs of the
Army, thus, compounding the problem. But, in the end, ways were
found, often by standardizing components without compromising
new designs, that let them solve the problems of mass production
while still ‘pushing the envelope’ of technology.
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In 1940 when President Roosevelt set a goal of producing 50,000
aircraft a year, and funds were appropriated in large amounts, severe
problems developed for acquisition. Many of the carefully developed
procedures relating to advertising and competition had to be set
aside simply because of the shortage of time, and the necessity to get
on with the work of production. The commercial aircraft companies,
unencumbered with the Army’s contracting procedures in produc-
ing aircraft for Great Britain and France, argued for flexibility. Ad
hoc management became the rule of thuimb. Things constantly
changed during the war, despite the effort to manage the chaos
through a variety of commissions and boards that represented the
best minds and agents of both the military and private sector who
attempted to cope with the huge increase in the amount of produc-
ers, including large numbers of subcontractors, the evolution of new
requirements, the development of technology, and the constant
pressure of time.

The Congress which had not been very cooperative during most
of the 1930s requiring the Army Air Force to conform to existing
legislation on ‘buy-America’, or wages, or profits, not only appropri-
ated huge sums of money in 1939 and beyond, but also gave the
AAF great discretion, abolishing restrictions on advertising and ne-
gotiation.

Technology development never stopped. And it was not only
the main frame of the aircraft that was undergoing change. A great
deal of development was in discrete areas such as engines, propellers,
radios, compasses and navigational equipment, landing gear, de-
icing equipment, safety systems, landing systems, gyropilots and the
like. The cadre of subcontractors, suppliers, and other vendors who
were already working with the industry became energetic and co-
operative team members working with the prime contractor under
large and complex contracts. While the Army let contracts for new
planes, they were implicitly ‘sub-contracting’ for development and
production of all of these systems, including armaments, that in-
creased the reliability of the aircraft, provided addiuonal safety for
the air crew, and ultimately led to increased lethality and assurance
that the missions would be able to be successfully completed. Cost
was again not an overriding consideration.

Furthermore, the notion of cooperation extended to sharing
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ics. All lessons learned from the 1940s will not apply to a war occur-
ring when there is less build-up time after a period of economic
excess, rather than depression.

The nation had experienced a decade in the 1930s during which
industrial capacity had decayed. Technological advancement had
been retarded, investment in plant and equipment—and in product
development—had been small. Building up to wartime production
meant starting from a lower industrial base than would be the case
at other times such as Vietnam in the 1960s or Desert Storm in the
1990s.

Yet the United States was allowed an unusually long build-
up time before full wartime capacities were needed, for we did
not officially enter the war until the late 1941 attack on Pearl
Harbor. By that time Europe had been at war for 2 years and we
could not only see possible future involvement, but through the
lend-lease program were in effect building up our own capacity
without being at war ourselves. Clearly not all our wars will start
with such warning time. In an approximate $100 billion 1940
economy, lend-lease represented almost $40 billion of output
mostly over a 2-year period. Lend-lease not only built up our
capacity, but also helped end the depression.

The attack on Pearl Harbor had specific implications for several
industries. Rubber from the east was no longer accessible and a syn-
thetic industry had to emerge. Royal Dutch Petroleum—the world’s
largest provider—1lost oil access to the East Indies, and Texas oil had
to take up the slack to supply the allies. Textile imports from Japan
were lost, amplifying the early shortages for wartime clothing and
canvas. Perhaps most important, the steel and shipbuilding indus-
tries faced sudden shortfalls as the Pacific Fleet was severcly dam-
aged. The building of some 12,000 ships resulted in many dynamics,
one of which was that electrical power gencration expansion ashore
was virtually stopped while ship powered generator capacity ex-
panded. The American automobile industry had thrived during the
1920s, and it could be converted, with some effort, to munitions
production. The steel industry was available for conversion to de-
fense systems. On the other hand there was only a small aircraft
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industry—air travel not yet popular®*—so the aluminum and magne-
sium industries had to be developed from virtual non-existence to
large scale production.

The weapons industry was minimal, yet an important difference
between World War II and any future wars must be kept in mind.
The WWII weapons were reasonably compatible with non-military
systems of the day. Ships and aircraft were more like commercial
systems, so factories that produced commercial goods then had bet-
ter chances of being converted to wartime production than they
would, say, in the 1970s or 1980s. The 1940 mass production pro-
cesses, for example, lended themselves to ‘‘Rosie the Riveter’” con-
version into factories that could mass produce aircraft and ships and
vehicles. Many weapons of year 2010 will be less likely to be produced
in ways similar to the commercial products of 2000. The mobilization
process will be far different than mobilization in 1942, though the
electronics and software industries of the future seem exceptions,
and should be reasonably compatible with military needs. Not so in
the non-electronic portions of industries making vehicles, aircraft,
ships, submarines, missiles, ‘’smart’’ bombs, and even clothing and
medicines for a chemical/biological war.

Finally, the willingness of the population to sacrifice for a war
effort was far greater in 1942 than it is likely to be in near fuwre
wars. First, there was real threat that invasion from Japan and even
Germany was possible, so sacrifice seemed appropriate to protect
one’s future. We do not think, today, of the possibility of large scale
attack from foreign forces, so mobilization sacrifice may be unpopu-
lar. Sccond, the depression had made the people accustomed to
sacrifice. Foregoing civilian consumption for the war effort was not
such a large step, especially as jobs began to accompany that sacrifice
after a long period of unemployment. There was arguably greater

* Though the Douglass DC-3, for the first time combining rotarv engine with
variable pitch propeller, retractable landing gear, monocoque body, and wing
flaps—all five ingredients leading to a stable and efficient logistics aircraft—had
been produced and would be essential in wartime logistics and post-war airline
development.
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national cohesion than at any time since. A draft was possible then,
today it may not be. The war effort, the production dynamics, the
tradeofts, all were cffected by this national environment. Qur conclu-
sions must not ignore this.

STOCKS AND FLOWS AND “ACCELERATORS”—THE
BUILDING BLOCKS OF PRODUCTION DYNAMICS

In order to place World War II production dynamics in context,
a basic logic must be explored first. This logic relates to the industrial
interactions that provide the essentials for understanding WWII’s
lessons. Of particular interest is the relationship between force levels
and the production of force levels—said another way, between the
“stock’ of assets and the “flow’" of asset production.

Embedded in the dynamics of production stocks and flows is
somcthing called the accelerator: If one wants to increase the auto-
mobile’s speed trom 50 to 60 mph, then the flow of fuel to the engine
must increase first, and by considerably more than the 20 percent
increase in speed. How much more depends on how fast one acceler-
atcs. The fuel increase is typically about 300 percent for a rapid
acceleration. Once one reaches 60, you ease back on the pedal using
about 20 percent more gas than when doing 50. The threefold in-
crease in gas use followed by the drop in use almost to prior levels,
is the accclerator principle in action.

In production, the accelerator can be thought of in terms of
stocks and flows: If an asset (a stock) is to change, then production
(a flow) must change proportionately more than the asset inventory.
For example, if aircraft force levels are to grow, then the production
of aircraft must grow both sooner and faster than the aircraft fleet
itself.

Data demonstrates this. From 1941 to 1943 the inventory of
military combat aircraft rosc by 450 percent, but the production of
combat aircraft rose 720 percent.*® In the samc period the total

 Derived from U. S. Department of Commerce, Statistical Abstract of the United
States (Washington, D.C.: Government Printing Office, annual issues.)
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tonnage of naval ships rose 100 percent while ship production rose
over 400 percent.

On the way down the accclerator becomes a decelerator. From
1945 to 1946 combat aircraft inventories dropped 33 percent while
production dropped 95 percent. During the same period military
ship tonnage dropped only 24 percent while military shipbuilding
dropped 82 percent. This accelerator effect is a crucial concept, for
accelerators are pervasive. They apply in any system changing from
one state to another—and real world systems are always in a state
of change. The steady state, wherein things have stabilized, is a myth.

Accelerators have certain implications for the dynamics of war
and mobilization. First, the less time allowed to make changes the
more the production etfort is impacted. That much is clear, for a
fast build up certainly requires a dramatic change to production
capability.

Less obvious is that the dynamics become amplified as one gets
further from the end product (e.g., aircratt) and nearer to the basic
factors of production—like plant, equipment, and machine
tools—needed to increase capacity in the first place. In 1945 J. A.
Krug, then Chairman of the War Production Board, reports on this
criticality: “*The timing varied for different products and different
industries, but in general the acute shortage as the defense effort
first got underway was in the facilities. .. plant, equipment, and
above all. machine tools.”””

This all means that the earliest and most severe increases in
capacity will come in those production sectors that produce produc-
tion equipment and facilities. Besides machine tools these would
include facilities production and of course plant conversions. Thus
the resultant observation by the War Production Board that plant,
equipment, and machine tools were the earliest crisis industries.®

37 War Production Board, Wartime Production Achievements and the Reconversion
Outlook: Report of the Chairman (Washington, D.C.: Government Printing Office,
1943), 7.

** Such shortages are logical. Since the production of aircraft will vary far more
than the force lcvels themselves (because of the accelerator) the production of the
machinery used in the manufacture of aircraft will experience even more dramatic
changes. For the machines that manufacture aircraft represent a stock of equip-
ments that must change. But if the stock of machines changes, then another acceler-
ator impacts the production of production machines. Machine tools produce this
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Futurists will want to consider the equivalent of WWII’s produc-
tion systems. Machine tools come to mind, but so do the tools that
produce computer chips, the software that writes software, and the
machines that manufacture electronic production facilities.

Most of the capacity expansion indeed occurred early in the
war years. More than half the overall growth in production facilities
themsclves occurred by 1942, and three-quarters by 1943. Produc-
tion of war equipments on the other hand, (such as ship and aircraft
production) did not peak until 1944. This is the accelerator general-
ized: To increase production, one needs to first increase the produc-
tion of production facilities.

Any build up can, of course, be eased if the increased produc-
tion can be affected through conversion of existing facilities, rather
than construction of new ones—or through redirection of their use
from peacetime needs to wartime priorities. The accelerator princi-
ple must be kept in mind particularly for World War II mobilization
however, because of the low level of economic activity following the
1930s Depression. Accelerators will be most dramatic when building
from low initial capacity levels. The long depression led to low pro-
ductive capacity. The dynamics would have been different in 1942
had there been excess plant and equipment. Then it would only be
a matter of workers returning to work. But after the Depression it
meant building the capacity that allowed work to be performed.

AN OVERVIEW OF THE EFFORT

Wartime production needs to be kept in perspective. While mas-
sive in scale, the effort at no time absorbed more than about 40
percent of gross national product, which grew about 50 percent dur-
ing the war years in real (constant dollar) terms. Manufacturing
output, however, nearly tripled by 1945 as new plant and equipment
came on.

The earliest growth came in capacity expansion and construc-
tion—of plants, military camps, and housing for defense workers.

production machinery. A production base that needs expansion will therefore feel
the need for machine tools early and dramatically.
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As time passed and production plants expanded, the war effort was
focused on production of munitions and less on expansion. Then,
as production increased the availability of raw matcrials became criti-
cal. Still later, as the buildup in Europe progressed and both men
and materials were needed, labor became the most critical com-
modity.

The timing of the war dictated the tradeoff between expansion
and production. The manpower needs of the military meant produc-
tion had to rely considerably on women, youngsters, the elderly,
and the handicapped to assist. Ten million new workers entered the
production workforce in 5 years. Those 10 million plus the 9 million
previously unemployed allowed manning both the production effort
and the military force requirements by 1944.

The coordination between defense production and civilian
needs was eased somewhat by another dynamic. The goods that were
denied the civilian population were largely goods that had long
lives—automobiles, washers, electrical appliances and the sort.
These could be repaired and patched rather than replaced, thus
easing the consumer’s burden.

The production effort was government coordinated. Tradeoffs
and allocations of scarce resources were coordinated by government
agencies such as the War Production Board (WPB) and the War
Manpower Commission (WMC). Raw materials, plant expansion and
conversion, and plant staffing were the concerns of such agencies.
Yet this was not an entirely centralized production effort. The gov-
ernment normally established the rules, and then relied on the man-
ufacturer to control production and deliveries. Consumption goods
were mostly driven by market forces once the war allocations and
price controls had been decided on. Labor was not really controlled
through a central plan, though incentives such as pay differentials,
draft deferments, and wage controls did influence labor decisions.

Munitions acquisition of course meant production increases.
Many industries were simply expanded during the war. The existing
output of those industries could be largely shifted to defense
needs—construction being an obvious candidate. Vehicles, machin-
ery, food products, iron and steel, and chemicals were all well estab-
lished before 1940. Other industries began essentially from scratch.
Synthetic rubber, explosives and explosive handling, guns and am-
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munition, nonferrous metals, and of course aircraft and shipbuilding
were essentially government grown, often to 10 or 20 times their
prewar scalc. Not only does their war expansion present insight, but
their postwar fate is important too. Those with commercial value,
like aircraft, could thrive. Others, like ammunition and explosives,
would of course experience more serious reconversion dynamics.

Industrial raw material production was increased dramatically
in warrelated areas. Magnesium and aluminum were among the
largest gainers, the former gaining thirtyfold and the latter 400 per-
cent over pre-war production. Both were of course needed for air-
craft production. Nitrogen chemicals (explosives and fertilizer),
steel, copper, and industrial alcohol (for synthetic rubber) all gained
at least 50 percent in production.

From 1940 to 1945 GNP grew from $100 billion per year to
$213 billion. During the same period munitions expenditures (tanks,
planes, ships, rifles, artillery, ammunition, etc.) totalled $186 billion,
or about 20 percent of the total GNP.

INDUSTRY INSIGHTS

The dynamics of production differ from one industry to an-
other, and a bit of *‘industry-hopping’’ is appropriate. Consider con-
vertability. The steel mill does not change its product significantly for
military or civilian use. Textile mills, food production, construction
equipment, lumber, and machine tools are other examples of sectors
that do not need major revamping to start producing for military
use.

Not so with Ford and Chevy plants. They need to be retooled
and at least partly redesigned to make trucks and tanks instead.
Washing machine and electrical appliance manufacturers would
need to make products to totally different specifications.

The important difference is that to produce military goods, a
large portion of the manufacturing industry dedicated to consumer
and purely civilian goods had to spend valuable labor, materials,
and time converting to military production—and the effort spent
in conversion meant that production of military systems was delayed.
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This was yet another reason the lend-lease years, before America
entered the war, were very beneficial.

Such conversion, plus expansion and construction of new facili-
ties, was massive. With GNP around $100 billion in 1940, $2 billion
went toward new industrial facilities. In 1941 that was doubled to $4
billion (GNP $125B), and rose to $8.5 billion (GNP $160B) in 1942.
By 1943 the growth rate slowed, reaching $2.7 billion (GNP $193B)
by 1945.3°

One advantage of conversion to military production would be
felt after the war. Weapon systems require quality manufacturing.
Labor became skilled in working to close tolerances with tungsten
hardened cutting tools. Process control skills were honed in electron-
ics. Production of alloys were nurtured. The United States gained
knowledge in manufacturing new materials like plywood and plastics.
Future sales would benefit from experience in packaging and shipfu-
ture, andping delicate and heavy goods in large quantities. Inventory
control processes were established. All would be needed in the post-
war growth period the United States dominated.

Each industry important to munitions production has its own
characteristics and lessons. Let us review a few.

Electric Power

One of the most interesting dynamics was displayed by the elec-
tric power industry. In 1939 there was fifteen percent excess capacity
for the nation’s need. There followed, however, a 75 percent increase
in power demand from 1939 to 1944, yet generating capacity only
increased by 25 percent.

The obvious need to expand power generation facilities was
restricted by another industry: The massive need to produce ships,
each of which needed generators. From 1941 to 1945 the total gener-
ating capacity installed in new military and maritime ships exceeded
the total national electricity capacity available in 1945.*

To compensate for the resulting power shortage ashore, the
nation’s power systems were pooled to network the available capacity.

3 Wartime Production Achievements (War Production Board, October 9, 1945),
35,
40 War Production Board, 40.
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The limited new construction was closely monitored to ensure geo-
graphic distribution, to provide power at regions not covered by the
network. A shortage that occurred in Cleveland was met by power
networked from Arkansas. When a 1941 Tennessee Valley drought
lowered the TVA capacity, 27 other sources were linked to flow power
back to TVA, usually the source of power.

Unused turbines were found and relocated. In one case, genera-
tors were taken from a Los Angeles plant and shipped to the Soviet
Union, with the Los Angeles shortfall made up from pooled re-
sources.

The networking of power was truly an impressive action. By
1944, there was 15 percent more power being generated than the
nation’s maximum designed capability was supposedly able to pro-
duce. Of course at war’s end, there were well established arguments
to expand the nation’s capacity. Utilities would do very well for some
time thereafter.

Construction and Facilities

Construction had been strong before the depression, but by
1933 it had fallen to only 25 percent of its $11 billion 1926 peak. It
rebounded to about $7 billion per year by 1942. Still, even the re-
building that started in 1935 with the Works Progress Administration
(WPA) and augmented by lend-lease did not stress the industry.

In 1941 there were still excess laborers and abundant building
materials inventories. When America entered the war the construc-
tion industry seemed fully able to produce.

Pearl Harbor’s destruction changed the picture. Military con-
struction added 50 percent to demand by in 1942. Total demand rose
to about $13 billion, higher than the earlier 1926 peak. Nonessential
civilian production had to be stopped by the War Production Board
in April 1942.

Serious problems surfaced in construction grade aluminum,
steel, copper, zinc, and lead. Asphalt had to replace sheet metal and
copper exterior materials, and plastics replaced copper plumbing.
Metal use in the average dwelling went from 8,300 Ibs. to 3,200 lbs.,
and plywood became essential.

After the war, housing construction boomed as soldiers and
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sailors returned, married, and wanted homes. In Levittown, N.Y,,
6,000 slabs were laid for foundations on a potato field in Long Island,
and soon 6,000 low cost homes were sold.

Lumber

Associated with construction, the lumber industry started in sur-
plus. Workers had provided high inventories, and wartime needs
seemed easy to meet at the outset. Wood was available to substitute
for packaging needs, and wood barrels replaced steel oil drums.
Wood was used for PT boat hulls and plywood and veneer was avail-
able for small trainer airplanes.

Well into 1942 the lumber supply was thought to be plenty for
any future wartime needs. Even the construction needs after Pearl
Harbor were handled with relative ease from existing inventories.

In late 1942 military procurement of lumber became less de-
pendable and the War Production Board placed the first major re-
striction on its use. Then balsa wood, imported from Ecuador and
nceded for flotation and light aircraft fuselages, became short. The
United Kingdom and America competed for supplies, especially in
lifeboat flotation nceds.

In 1943 there was a crisis in softwoods for packaging as boxes,
crates, and dunnage went from 15 percent of all lumber consump-
tion to 40 percent.

Lumber was shipped overseas to build barracks and buildings
at air and sea bases. Railroad construction required railroad ties and
station platforms.

A problem arose as labor rates in lumbering were lower than
those in manufacturing. The industry lost workers—recall that wage
rates were not controlled by central planners, and traditionally indus-
tries such as lumber and construction, without strong unions, lose
out over time.

Another dynamic—as in other industries—was that orders for
lumber, reacting to shortages and delays, were padded to increase
local supplies. This led to larger than necessary increases in filling
pipeline inventories.

After the war the need for lumber was great, with the construc-
tion industry booming.

135



The Big "L

Cotton

Like lumber, cotton seemed abundant in 194 1. Also like lumber,
it became scarce by 1943. Again the reason was primarily that workers
migrated to higher paying industries—a lesson that reemerges often
in non-unionized sectors.

Cotton became scarce as canvas and clothing demands rose,
especially in 1944 as the invasion of Europe neared. Burlap supplies
from Calcutta had been stopped by the Japanese successes, and cot-
ton bagging was needed to replace burlap for sacking.

By 1944, controls were needed to coordinate cotton production.
This presented problems, as unlike steel and aluminum which were
produced by large centralized firms, cotton was produced by thou-
sands of individual firms using diverse processes at different stages
of production from raw cotton through cloth manufacturing to final
product. Controls were difficult and segmented opposition to them
was rampant.

After the war, however, the cotton goods industry thrived, for
Furopean production lagged, returning soldiers needed new *‘uni-
forms,”” and civilians were eager to replacc austere wardrobes.

Steel

Because of capacity built up before the depression, in 1941 the
steel industry scemed capable of supplying war needs though lend-
lcase was beginning to stress capacity somewhat. After Pearl Harbor it
became clear that steel making capacity would necd to be expanded
considerably. Plate steel needed for ships was given top production
priority until its relative need eased in 1943.*!

As steel demand rose, raw material supplies required expansion.
Some mills had to be shut down in 1942 for lack of iron ore and
pig iron. To increasc supplies, the ore shipping season on Lake Supe-
rior was opened earlier in the spring, lower quality orc was used,
and ore carriers were loaded more fully.

A major dynamic occurred early in America’s entry. There was
a tradcoft —between producing steel and producing steel mills.

Y Successes in the Pacific and the Normandy invasion in 1944 then caused
another shortage in steel plating, needed especially for producing tens of thousands
of amphibious landing craft.
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Steel mill production used large amourts of steel that detracted from
munitions production here and in the UK and USSR, but of course
expanded possible future output. Ultimately detailed planning and
allocation of materials and production of steel related processes was
specified and carried out.

Another dynamic occurred in the tradeoff between civilian use
of steel and military use. Before Pearl Harbor, about 55 million tons
of finished steel products were going to non-military uses and 10
million tons to the military. By 1943 the total military use was 40
million tons, while civilian use had been cut by more than half.*?
This substitution effect was possible because the industry had been
established before the war.

After the war, steel thrived with commercial real estate construc-
tion, automobile production, and exports.

Copper

The use of copper increased dramatically during the war. It was
uscd in brass shell casings, especially small arms, and anti-aircraft
20mm and 40mm ammunition.

Gold mining was virtually stopped to provide more copper mine
labor. Restrictions were put on the use of copper for jewelry, plumb-
ing, fans, and heaters to provide more for military uses. The Navy
cventually made use of steel shell casings, aluminum fuses, and even
cast iron propellers (“*screws’) on ships to save copper.

Paper

Paper presents an unusual insight. As the war heated up, more
pcople bought newspapers to stay informed. This caused a paper
shortage. Newspaper drives to recycle paper became popular to help
the war effort.

The subsequent sending of packages to overseas soldiers and
sailors, plus the demand for paperboard for shipping, made the
shortages critical. Additionally, pulp imports from Scandinavia were
cut off by national neutrality and German submarines.

Like lumber and cotton, a shortage of labor grew as workers
fled to higher paying manufacturing jobs.

49 - .
2 War Production Board, 50.
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The postwar paper industry thrived as shortages were made up
and demand held up, especially in the growing governmental role
in society.

Chemicals

Specific war needs dictated a strong chemical industry, yet pay
scales were low relative to ship and aircraft production. By 1945 there
was a 10 percent labor shortage just as the needs for synthetic rubber,
ammunition, and explosives peaked with the war in Europe.

Chemical nitrogen was essential for the nitric acid used in explo-
sives. And industrial alcohol—during peacetime used in antifreeze,
foods, paints, tetracthyl lead, plastics and filim—was essential in war
for smokeless powder, chemical warfare gases, and particularly syn-
thetic rubber. In fact by 1944 synthetic rubber production used more
than half the total alcohol supply.

Alcohol could be made from either molasses or grain, and con-
troversies between midwest grain farmers and southern sugar cane
farmers—as well as Cuban supporters—arose as each wanted to sell
its product. Whiskey distillers were ordered to convert their output
to war use—an unhappy fate for some.

Small Electric Motors

Before the war more than 90 pcrcent of fractional horsepower
motors werc used in household appliances. During the war, produc-
tion of such motors increased fivefold, and 90 percent of the result-
ing output was used for war machines.

Motors turned antennas and turrets, opened bomb doors,
moved wingflaps, aimed searchlights, and raised landing gears. Yet
military motors were more costly than their civilian forerunners.
They needed to be direct current to be activated by batteries, and
were smaller and lighter. They cost about $50 to $73, instead of the
$6 or §7 they cost in civilian appliances. Partly this may have been
due to profiteering. Yet motor specifications were frequently revised,
and many were tailor made. They needed ball bearings and castings
that were already in short supply.

As with other scarce items, biased safety margins were placed
on orders, creating unnecessary backlogs in the pipeline. Eventually
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the War Production Board required users to document past and
future uses and to account for prior orders to avoid such practices.

Synthetic Rubber

Pearl Harbor and the subsequent japanese successes cost Amer-
ica and its allies 90 percent of their rubber supply. By 1945 supply
from an essentially new industry, synthetic rubber, exceeded that
total pre-war natural rubber supply. This was truly a production suc-
cess story.

The initial rubber shortfall could be ameliorated by producing
synthetic rubber, maximizing output from remaining sources, elimi-
nating civilian consumption of rubber, reducing the use of existing
rubber tires, and reclaiming rubber.

Made from alcohol and petroleum, synthetic rubber production
was negligible in 1941, while imports were 900,000 tons per year.
After Pear] Harbor and the loss of Singapore, Malaya, and the East
Indies, imports dropped to 11,000 tons and rubber was in critical
supply. Synthetic production provided only an eighth of the rubber
needs of 1941, and only rose to adequate levels in 1945.

In between, ways to economize on rubber had to be invented.
For example despite adequate gasoline supplies, gas rationing was
imposed to reduce the usc of rubber on the roads. Imports from
Britain’s Ceylon and India, plus the Firestone plantations in Liberia,
supplemented supplies.*?

Tire production demonstrates the complex wartime dynamics.
Rubber shortages in 1942 and 1943 prevented tire production, so
tire manufacturing labor shifted to other factory work. Reclaiming
the labor proved difficult once synthetic production gained momen-
tum. Not only were skilled workers working elsewhere, but the work-
ers needed most were for heavy truck and aircraft tires. Not only did
workers need to be skilled, but brawny enough to handle such mas-
sive products. That limited the selection.

Further, tire mileage had been overestimated, and thus tire
needs underestimated. The coral beaches of the Pacific and the flak
saturated rocky roads of Normandy wore tires out rapidly. Also syn-

** Daniel Yergin, The Prize: The Epic Quest for Oil, Money, and Power (New York:
Touchstone, 1992), 380.
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Often dynamics need to be traced from one effect to the next.
Truck tires made by synthetic rubber failed to be as lasting on Pacific
beaches, cotton tire casings became too hot so rayon was needed,
and strong arm labor lost when rubber was not available or difficult
to replace and the synthetic industry was born. Each effect takes its
toll. Where will such future interactions arise?

There are some general dynamics. As shortages become obvious
through delayed deliveries, humans will bias orders to build safety
into their own supply inventories. That of course creates larger pipe-
line inventories making the shortages even greater, at least tempo-
rarily.

Labor rates may vary over industries, causing labor shortages
where pay is lower, as in non-unionized and decentralized industries
like farming, lumber, and construction. We also learned it is morce
difficult to control decentralized industries.

Certain imports will be lost from those parts of the world that
are not available to us. In WWII, it was oil from the East Indies,
burlap from Calcutta, rubber from Malaya. Will it be oil again next
time? Should we be more interested now in substitutes? Texas no
longer has enough oil to fill in next time as it did then.

The most dominant dynamic is that of changing needs—of ac-
celerating demands during buildup. The mismatch between supply
and need depends on the size of the increased need, the time avail-
able to build up, and the capacity in existence when the need begins.
Will there be a buildup period like the lend-lease phase? Will the
supply be met by civilian cutbacks, as when steel yielded to the mili-
tary? Will there be enough capacity in the first place, or will sacrifices
need to be made to build capacity as when steel needed for weapons
needed to first be used to build steel mills themselves?

So much depends on the size and length of the war effort, and
the state of the economy when the effort begins. Will there be unused
capacity? Unused labor?

And a deeper thought. Will the war last long enough so that
the economy will have experienced a long denial and therefore need
high post-war production? Or will the war be short, so that civilian
needs are not severe, and returning soldiers and sailors find unem-
ployment their reward?

The successful prosecution by the United States of World War
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IT was based on the strategy and valor of the fighting forces above
all. But the battles were won because the horse was properly shod,
so to speak. The roots of this success lie within the simplification of
the maze of government acquisition instruments and procedures;
the extraordinary relationship between the military, the government,
business and industry; and the resilient ingenuity of the American
industrialist, businessman, and worker. These strengths and capabili-
ties, finally, can be traced to our inadequacies in arming and supply-
ing our forces in World War 1. Out of these failures came the success
of World War II.
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3. Tur EcoNOoMICS OF AMERICA’S
WoRLD WAR II MOBILIZATION

Donald L. Losman, Irene Kyriakopoulos, and J. Dawson Ahalt

he mobilization of the U.S. economy during World War Il repre-

sented a substantial re-ordering of economic priorities. During
wartime, markets are subjected to abrupt supply/demand shocks,
resulting in dislocations, frictions, and bottlenecks. In order to avoid
or at least minimize these problems, governments increase their in-
tervention in the marketplace. In this chapter, we examine the man-
ner in which the U.S. government organized and applied the instru-
ments and mechanisms of intervention and trace their profound
effects on the structure and performance of the American economy.

War demands and the preparations for war were the real force
bringing the U.S. economy out of prolonged depression; the period
from 1940 to 1944 witnessed the largest expansion in industrial pro-
duction in U.S. history. The switch from butter to guns was clearly
depicted by the enormous shift in the composition of America’s
income: ““War production in 1939 was 2 percent of total output, in
1941 10 percent and in 1943 40 percent.””! The Depression legacy
of high unemployment and low capacity utilization meant that *‘al-
most all the war output came from the increase in GNP and the drop
in civilian capital formation.”* While there were many shortages
of specific civilian goods, inflation-adjusted levels of consumption
actually rose each vear from 1942 through 1954. The incredibly im-

YAlan S. Milward. War, Economy and Society, 1939~1945 (Berkeley: University
of California Press,1979), 63.

2Harold G. Vatter. The U.S. Economy in World War II (New York: Columbia
University Press), 10.

145



The Big “L”"

pressive increascs in total output and in war materiel in particular
resulted from the emplovment of previously idle labor and capital,
the tremendous expansion in physical capital stock, the reallocation
of labor from agriculture and elsewhere to industry, the expansion
of the labor force as housewives joined in record numbers, and signif-
icant increases in labor productivity. The shift to war efforts was so
substantial that by 1944 more than 50 percent of the labor force
in the manufacturing, mining, and construction sectors worked on
military contracts.” Over the 1940-1945 period, these shifts and the
associated increases in industrial capacity and capacity utilization
resulted in the production of almost 300,000 military and special
purpose aircraft (including 97,800 bombers), almost 87,000 tanks,
some 72,000 naval ships, and 4,900 merchant vessels.* Indeed,
roughly ‘60 percent of all the combat munitions of the Allies in
1944 were produced in the United States.””?

CAPACITY EXPANSION THROUGH PUBLIC
INVESTMENT

Expansion of industrial capacity was deemed absolutely essen-
tial. To this end the government embarked on an ambitious federal
plant and equipment investment program. Additionally, because
pre-World War II involvement of private business in defense manu-
facturing (except for aviation) was quite limited, the urgent need
for rapid expansion of weapons production mandated increased par-
ticipation of private enterprise. While the need to expand output
wds acute, so was the realization that in

...a democratic country the desired expansion in output and
capacity must often be encouraged or supplemented by govern-
mental action. Businessmen are influenced by patriotic motives,
desire to win public approval, threats of commandeering, and
fear of government prosecution . . . Basic to a system of private

3 Milward, 67.
* CPA, Industrial Mobilization for War, 1:962.
 Milward, 70.
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enterprise is the profit motive . . . But the profit motive is often
not a sufficient inducement to ensure the building of new
plants . . . The government may, therefore, pay the cost of build-
ing the plant and then turn it over to private business to manage;
in other cases, the plants may be run by the government. Simi-
larly, when the new investment required is very large, private
industry may be unable to finance it and the task is shifted to
the government.®

Indeed, this is precisely what the U.S. government did. Specifi-
cally, the government assumed the cost of building defense plants,
equipment, and tooling, which were then turned over to the private
sector to manage and operate.” This policy was aimed at increasing
capacity and maximizing production in those industries deemed im-
portant to the war effort. Capacity expansion was financed in large
part by the government; it was then carried out by private business.

Estimates of governmentfinanced construction of industrial
plants and machinery vary. Nonetheless, there is universal agreement
that capacity expansion was spectacular. During the years 1940-44,
U.S. industrial production grew more than in any similar period.
Industrial output had increased at 7 percent annually during the
First World War. By comparison, between 1940-44, output of manu-
factured goods increased by 300 percent; output of raw materials
during the same time went up by 60 percent.®

Difficult as it may seem to comprehend such phenomenal rates
of increase, it must be kept in mind that, before the onset of the war,
economic activity in the United States was still extremely anemic.
Throughout the 1930s, thc American economy had remained in a
state of economic depression. By the end of the decade, unemploy-
ment was still around 17 percent, while industrial capacity utilization
was extremely low. Accordingly, massive government orders could
initially be easily accommodated and the American industrial ma-

® Jules Backman et als. War and Defense Economics (New York: Rinehart & Co.,
1952), 84-85.

7 Congress of the United States, Office of Technology Assessment, Redesigning
Defense: Planning the Transition lo the Future U.S. Defense Industrial Base, OTA-ISC-500
(Washington, D.C.: U.S. Government Printing Office, July 1991), 44-45.

8 Milward, 64-65.
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chine worked with incredible efficiency to meet war-generated de-
mand.

The expansion in manufacturing output is depicted in Table 1,
which shows indexes of output for several industries during the pe-
riod 1939-44. As can be seen, output generally increased at impres-
sive rates throughout the 1940-44 period; only two largely civilian
goods producing industries—clothing and printing/publish-
ing—kept operating at their pre-1940 level.” Table 2 presents similar
data for production of certain raw materials; output growth in this
sector was less spectacular, compared to manufacturing, but still sig-
nificantly higher than rates sustained elsewhere in European coun-
tries.'?

Economic activity in other sectors also picked up speed. The
volume of intercity freight traffic, registered in increases in millions
of ton-miles, witnessed total traffic more than doubling during the
period 1939-44. Relatively newer modes of transportation grew even
faster: airline traffic grew almost sixfold between 1939-44; pipeline
volume increased by 500 percent.!!

Accounting for much of these increases were the U.S. govern-
ment’s expenditures on direct investment, which were “‘estimated
to have increased the productive capacity of the economy by as much
as 50 percent.”’'? Deparunent of Defense outlays for major physical
capital investment were extraordinary, even by contemporary stan-
dards. Expressed in constant 1987 dollars, military spending on di-
rect investment, which stood at only at $8.2 billion in 1940, rose to
about $35 billion in 1941 and to almost $152 billion in 1942. Outlays
on physical plant and equipment reached $394 billion in 1943 and
$438 billion in 1944, a level maintained through 1945. Even during
1946, federal capital investment in military plant and equipment was
running at about $157 billion."?

Table 3 relates these capital expenditures to total government

9 Ibid., 69.

19 Ibid.

“]amcs L. Abrahamson. The American Home I'ront (Washington, D.C.: National
Defense University Press, 1983), 144.

12 Milward, 65.

13 Budget of the United States Government, Historical Tables, Fiscal Year 1995 (Wash-
ington, D.C..: U.S. Government Printing Office, 1994), 133.
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TABLE 1. Federal Reserve Indexes of Output of Certain
Manufacturing Industries in the United States, 1939-44 (1939 = 100)

1940 1941 1942 1943 1944

Aircraft 245 630 1706 1842 2805
Explosives and ammunition 140 424 2167 3803 2033
Shipbuilding 159 375 1091 1815 1710
Locomotives 155 359 641 770 828
Aluminum 126 189 318 561 474
Industrial Chemicals 127 175 238 306 337
Rubber products 109 144 152 202 206
Steel 131 171 190 202 197
Manufactured food products 105 118 124 134 141
Woolen textiles 98 148 144 143 138
Furniture 110 136 133 139 135
Clothing 97 112 104 100 95
Printing and publishing 106 120 108 105 95

Source: Alan S. Milward, War, Economy and Society, 1939-1945, Berkeley:
University of California Press, 1979, p. 69.

TABLE 2. Output of Certain Raw Materials in the United States, 1939-45

Unit of
Measurement 1939 1940 1941 1941 1943 1944 1945
Bituminous  million short 3948 4608  514.] 5827  590.2 619.6  577.6
tons
Crude million 42- 1.265.0 1,353.2 1,402.2 1,386.6 1,505.6 16779 1,713.7
petroleum gallon barrels
[ron ore million long 51.7 73.7 92.4 105.5 101.2 Y4.1 88.4
tons

Manganese  gross weight 000 32.8 41.0 87.8 190.7 2052 247.6 182.3
ore short tons

Chrome ore  gross weight 000 4 3 14.3 1129 160.1 45.6 14.0
short tons
Bauxite 000 long tons 375 439 937 2,602 6,233 2,824 981

Source: Alan S. Milward, War, Fconomy and Society, 1939-1945, Berkeley: University of California
Press, 1979, p. 69.
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TABLE 3. United States Government Outlays for Major Physical
Capital Investment, 1940-1990, Selected Year, in 1987 Dollars, Billion

Public Physical Capital Investment

Year Total Outlays as Percent of Total Outlays
1940 $96.8 30.2
1941 135.3 44.4
1942 315.1 60.5
1943 655.2 70.4
1944 787.1 65.5
1945 812.6 61.0
1946 463.0 372
1947 230.6 11.9
1948 192.9 11.7
1949 245.5 8.7
1950 260.5 8.0
1960 392.1 20.7
1970 596.1 13.4
1980 832.1 6.9
1990 1.100.3 8.4

Source: Budget of the US Government, Historical Table, p. 17, 123.

outlays.'* From the beginning of the decade until the end of the
war, public investment spending remained extraordinarily high.
Government investment in plant and equipment absorbed over 30
percent of public spending in 1940 and increased steadily to a 1943
peak of 70.4 percent. Even in 1944 and 1945 they remained over 61
percent. By comparison, public investment spending only accounted
for about 13 percent of total outlays in 1970, falling even further in
subsequent years.

As a result of these expenditures, a large and diverse array of
industries was created. During and immediately after World War 11
these included many government-owned and government-operated
industrial facilities, ranging *‘from naval shipyards to coffce roasting

'* Public investment was almost exclusively defense-related during the 1940-45
period, although these figures do include some non-defense capital spending as
well.

150



THE ECONOMICS OF MOBILIZATION

plants.”’!® Beginning with the Fisenhower administration, most of
these facilities were closed or sold, but the tradition of government
ownership and investment in defense manufacturing has remained.
Today, about a third of the aircraft industry’s facilities are govern-
ment-owned; the U.S. government owns almost all of the final assem-
bly operations for artillery and tank munitions; and the Defense
Industrial Reserve Act (50 U.S.C. 451) obligates the government to
“maintain a minimum essential nucleus . . . of government-owned
plants and equipment to be used in an emergency.”!®

Table 4 presents figures on real GNP for the period 1939-1949.
The damage in living standards brought about by the depression
decade of the 1930s is also shown. As can be seen, the American
economy of 1939 had finally achieved a level comparable to 1929
standards. In 1940, it grew at just under 8 percent a year; for the
next three years, war-driven growth rates increased phenomenally to
over 18 percent annually. Such rates, however, were not sustainable.
Indeed, after 1944, output contraction ensued, just as the federal
investment spending program was significantly slowing.

RESOURCE REALLOCATIONS: THE EMERGING
VISIBLE HAND

Rapid reallocations of resources and redirection of output ef-
forts inevitably entailed frictions and impediments which slowed the
reallocation process. Direction and assistance were rendered by a
variety of control agencies whose prime function was to ensure that
war industries were able to obtain the necessary production inputs
in a timely fashion. The government could and did utilize the market
mechanism by offering enticing contracts at profitable prices,
thereby inducing sellers to enter or expand military production.
There was, however, no guarantee that these producers would have
been able to obtain the necessary resources in the required time

! U. S. Congress, Office of Technology Assessment, Redesigning Defense to the
Future of U.S. Defense Industrial Base, OTA-ISC-500 (Washington, D.C.: U.S. Govern-
ment Printing Office, July 1991), 45.

' Ibid., 64.
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TABLE 4. United States Gross National Product, 1929-1949, Selected
Years (in Constant 1982 Dollars; Billions)

Year GNP Percent Change from Preceding Period
1929 $709.6

1933 498.5

1939 716.6

1940 772.9 7.8
1941 909.4 17.7
1942 1,080.3 18.8
1943 1,276.2 18.1
1944 1,380.6 8.2
1945 1,345.8 -19
1946 1,096.9 ~19.0
1947 1,066.7 —-2.8
1948 1,108.7 3.9
1949 1,109.0 0.0

Source: Economic Report of the President, Fcb 1990, Table C-2, p. 296.

frame. Accordingly, both to keep costs down and to speed the pro-
duction process, the government prioritized the most important mil-
itary (and essential civilian) needs, estimated the human and mate-
rial inputs required, and then directed and coordinated resources
to the appropriate producers. Bernard Baruch called this ““The Syn-
chronizing Force,””!” but the system was not implemented either as
early or as systematically as he had recommended.

The process was rather straightforward. The military services
would define their requirements, which werc then translated into
input matrices and work schedules. The input matrices delineated
the required resources, all of which were (or werc becoming) rela-
tively scarce, with the goal of ensuring that they would not be diverted
to nonessential purposes, while the work schedules were 1o coordi-
nate the timing of input deliveries. A rating system was devised to
indicate the relative importance of various products (for example,
airplanes might be deemed more important than tanks) by utilizing

17 See Bernard Baruch, **Prioritics, The Synchronizing Force,” Harvard Business
Review (Spring, 1941), 261-270.
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a “‘complex multiple band system . . . in which letters and numbers
were used to differentiate between degrees of urgency. As first set
up, the system had A, B and C priorities and ten numbers were
assigned to each letter.””*® Accordingly, a rating of A-1a was higher
priority than A-1b. Suppliers besieged with orders were mandated
to fulfill those orders according to the preference rating certificates
which came with the orders.

Such certificates were either automatically issued or requested
by buyers; they containcd about three hundred classes of items in
1941." In addition to the priorities system, there were also prohibi-
tions: Inventory Orders, Limitation Orders, and Material Orders.
Inventory Orders were for the purposes of preventing the hoarding
of scarce materials; Limitation Orders prohibited production of spe-
cific items except for military contracts. For example, an April 1942
order limited nonessential construction. And Material Orders pro-
hibited the use of essential defense materials in nondefense prod-
ucts, such as the use of chrome in automobiles or tin for ornaments.
Other controlled items included magnesium, ferrotungsten, manila
fiber, rayon yarn, zinc, chlorine, cobalt, pig iron, toluene, and lead.

Although Bernard Baruch and the War Resources Board had
recommended as early as 1939 that there should be central control
of economic resources, the body politic was not ready for such moves.
The legacy of the Great Depression coupled with laissez-faire notions
popular in the business community made the government reluctant
to supersede the marketplace. So the government worked through
the market via relatively attractive contracts, financial incentives such
as subsidies, and the priorities system. The process only ‘‘inched”
toward more centralized control.

However, a priorities system still did not guarantee deliveries
when supplies were short. And scarcities were exacerbated by an-
other Depression legacy. “‘Even after U.S. entry into the war, the
fear of flooded postwar markets was very common in business cir-

cles”’?? and acted to limit increases in capacity. The priorities system

¥ George A. Lincoln and associates. Economics of National Security (New York:
Prentice-Hall, Inc., 1954), 349.

19 Backman, 103.

* Vauer, 24.
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later became even more complex in its attempts to deal with supply
tightness, but such actions seemed only to yield greater confusion.

Unfortunately, the “outbreak of World War II found American
government unprepared for the job of industrial administration be-
cause it did not know the production possibilitics and capacities of
particular firms.”’?! The Production Requirements Plan (PRP) was
introduced in the first half of 1942 to gather relevant inforination,
but it ‘‘had scarcely begun to operate on a large scale when it re-
vealed serious defects.”’22 In November, 1942, the War Production
Board announced the Controlled Materials Plan (CMP). Supersed-
ing the Production Requirements Plan, it was introduced in 1943 to
simplify and augment the failing priorities mechanism. This was the
beginning of the allocation system. Under a complete allocation
system, the entire supply of a good would be under the government’s
control, the latter directing supplies to specific users. The CMP com-
bined requirements planning and allocation, and was applied in
1943 only partially, to copper, aluminum, and special steels. Other
scarce commodities were later added, with the CMP being deemed
a very workable system, one which resolved most materials problems
by the end of 1943.

In addition to the capacity expansion undertaken via govern-
ment stimulus, private manufacturers massively switched from butter
to guns, even within existing plants. For example, ““Large silverware
manufacturers produced surgical instruments; an electrical refrig-
erator manufacturer made machine guns; a company that had
formerly turned out burial vaults manufactured 100-pound
bombs. . . .2

Finally, as desirable as long-term production planning was (from
a materials, manpower, and cost perspective), both shortages and
constantly changing demands restricted production scheduling to a
month-to-month basis. This in turn mandated innumerable contract

2! Horst Mendershausen. The Feonomics of War (New York: Prenticc-Hall Publish-
ers, 1943), 141.

22 Ibid., 149.

2 Army Service Forces. Logistics in World War II: Final Report of the Army Service
Forces (Washington, D.C.: U.S.G.P.O., 1948), U.S. Army Center of Military History,
Facsimile Reprint, 1993, 66.
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terminations and renegotiations.”* In short, the resource realloca-
tion process was both rapid and pervasive.

Also, there were a host of financial inducements utilized to
evoke increased production. For example, government subsidies can
bc a less expensive means of obtaining greater output by providing
price premiums on incremental production. In the copper industry,
as a case in point, companies were given quotas and rewarded with
a premium of 17 cents per pound for all output in excess of their
quotas. In free markets, pricc tends to reflect the marginal cost of
production, which means that all units of output tend to sell for the
relatively high cost of the marginal outputs. In 1943, about 21 per-
cent of the copper supply was subsidized in this fashion, costing the
government almost $25 million. If all copper had been supplied at
20 cents (instead of the marginal copper at 29 cents), ‘‘the additional
cost would have been $137.6 million, or more than five times the
subsidy.”’#> The World War Il subsidies for copper, lead, and zinc
are estimated to have saved the government roughly $1 billion, an
amount triple the cost of subsidies.?® Subsidies were also used on
occasions to assist in controlling inflation, often associated with price
roll-back activities. The subsidies enabled firms either to roll-back
prices or absorb cost increases without raising prices. Transportation
was a sector for which this tool was often applied.

COMBATTING INFLATION

Major mobilizations invariably bring substantial inflationary
pressures which translate into rising price levels. An examination of
U.S. history, for example, reveals that, during the war of 1812,

4 In addition to changing product needs, varying order quantities, and related
production rearrangements, a pervasive concern for equity and the fair apportion-
ment of war burdens was cvident. Indeed, the ‘‘Renegotiation Act of 1943 grew out
of the rccognition that neither close pricing policics nor excess profits taxes would
be successful in preventing war profiteering.”” Ibid., 70.

25 Backman, 86. In contemporary microcconomic jargon, this is a form of price
discrimination in which the subsidy applies only to incremental, higher cost output
rather than to total production.

%6 Ibid.
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the level of wholesale prices . . . rose by about 70 per cent, during
the civil war period (1860-1863), by slightly less than 120 per
cent, and during the period of World War I (1914-1920), by
125 per cent.”’

The goal of avoiding or minimizing inflation is another rcason why
government intervention occurs. It is, of course, fair to ask: What is
the real problem with inflation? After all, the real job is to win the war
as speedily as possible. So what if prices increase? Surcly economic
stabilization is a far secondary consideration! But it turns out that
serious inflationary problems, by distorting prices, wcakening incen-
tives, and gencrating uncertainties, may indeed harm a war effort.

Price Controls

“The serious inflation which accompanied World War [ en-
riched some persons while impoverishing others, and increased the
cost of that war by about 150 per cent.”’?® To avoid a similar experi-
ence, the government took steps even prior to Pearl Harbor to con-
tain the inflation monster. On April 1, 1941, President Roosevelt
established the Office of Price Administration and Civilian Supply
(OPACS). which was mandated to prevent price spiraling, rising costs
of living, profiteering, speculative accumulation, and hoarding. In
August, 1941, the functions of the OPACS in connection with civilian
supply were transferred to the Office of Production Management
and the OPACS became the Office of Price Administration (OPA).

By the time the United States entered the war in December
1941, support for federal price controls was quite strong. Congress
passed the Emergency Price Control Act, signed by the President on
January 30, 1942. This Act continued the power of price control
with the OPA and made possible the control of prices in general.
Although plans for general price regulation had been constructed
even before the Act was passed, it was not until late April 1942, that
the so-called General Maximum Price Regulation (later popularly
known as General Max) was officially announced. John Kenneth
Galbraith, Deputy Administrator of OPA, noted that

27 Mendershausen, 147.
28 Paul F. Gemmill and Ralph H. Blodgett Lconomics, third edition, volume 2
(New York: Harper & Brothers Publishers, 1948), 118.
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prices were rising steadily and neither the Treasury nor Congress
were contemplating taxation or other fiscal controls on a scale
that seemed sufficient to check the advance. Partly to gain time,
partly as a tactical move to force action by the Treasury and
Congress, and partly because it was the only available answer to
an insistent demand for action, the General Maximum Price
Regulation was issued.*®

The President’s message to Congress on April 27, 1942, coupled
with the sweeping price control order issued the next day by the
OPA, consisted of a seven point program and one specific action—a
monumental pricefreezing order covering an enormous range of
consumer goods. The seven points were as follows:

(1) personal and corporate earnings must be taxed heavily;

(2) ceilings must be set on the prices which consumers, retail-
ers, wholesalers, and manufacturers pay for the items they
buy; and there would be ceilings on rents for dwellings in
all areas affected by war industries.;

(3) remuneration for work must be stabilized;

(4) prices received by farmers must be stabilized;

(5) all citizens should buy war bonds;

(6) scarce commodities must be rationed;

(7) buying on credit must be discouraged, while repayment of
debt and mortgages should be encouraged.

While each of the seven points was considered indispensable in an
integrated program, the first, third and fourth were of principal
importance, for these addressed the areas where the efforts to pre-
vent inflation had previously proved weakest.

The General Maximum Price Regulation (General Max) pro-
vided that (1) beginning May 18, 1942, retail prices of commodities
and services, with some exceptions, could not exceed the highest
levels which each individual scller charged during March, 1942; (2)
beginning May 11, 1942, manufacturing and wholesale prices and

¥ LK. Galbraith, *‘The Disequilibrium System,” American Economic Review (June
1947), 290.
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the prices for wholesale and industrial services could not exceed the
highest March levels for each seller; (3) beginning July 1, 1942, no
one could legally charge more for services sold at retail in connection
with a commodity than was charged during March when the ceiling
went into effect. The regulation also provided for the immediate
licensing of all retailers and wholesalers, effective as of the date on
which the ceiling applied to their particular commodities or services;
that is, retailers were directed to regard themselves licensed as of
May 18, and wholesalers as of May 11. Official registration and licens-
ing on a national scale were to come later.”’

Despite the fact that inflationary pressures were much greater
in 1942 than in 1941, the control effort seemed to work, the rate of
wholesale price increases (from May to October 1942) being less
than one-seventh the rate which prevailed during the corresponding
period a vear carlier. After General Max, industrial prices declined,
while those of farm products and foods rose less than one-third as
much as in the corresponding 1941 period. While the most signifi-
cant action was the inauguration of comprehensive direct control
at the retail level, General Max also brought 34 percent of wholesale
foods under control and exercised some measure of indirect control
over the prices of wholesale farm products. Yetin 1942 both inflation
and living costs continued to rise, fueled by the inability to effectively
stabilize food prices. Accordingly, the Stabilization Act of October
1942 was passed, broadening control over farm prices and giving
statutory authority to the President to control wages.

After enactment of the legislation, it became possible to extend
price control to 90 per cent of the foods sold at rctail as com-
pared with a prior coverage of only 60 per cent and in this way
to close one of the serious gaps in the price control structure.?!

Nonetheless, living costs continued to increase. ““Not only was
the rise proceeding unchecked despite extensive price controls, but
organized labor began to demand further increases in basic wage

30 paul F. Gemmill and Ralph H. Boldgett, American Economy in Wartime (New
York: Harper Brothers, 1942), 24-26.
31 Backman, 309.
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rates to offset this rise.””*? The Hold-The-Line order of April 1943 was
found necessary to stop a nascent wage-price spiral from gathering
momentum. Its main actions consisted of a rollback of specific food
prices, subsidy payments, specific dollars/cents ceilings, and a far
more comprchensive price control monitoring system (volunteer
administration). It was cost of living increases and widespread
breaches of General Max that eventually prompted OPA to finally
embrace a grassroots price volunteers program by which local panels
would monitor price controls and rationing activities as well as main-
tain liaison with the business community. ““When the volunteer ad-
ministration of price control was finally instituted in 1943, there can
be little doubt of its success. The system was absolutely decisive for
the maintenance of stable prices from 1943 o early 1946.”%*

Rationing

With short supplies and large effective demand, unfettered mar-
kets yield high prices. Price controls then create shortages. Rationing
is one mode of allocating these short supplies. Rationing must be
designed so as to permit everyone to obtain their quotas. If rations
are set too high, distribution will become chaotic; rationing will lose
any semblance of “fairness’’ and quickly inspire black markets.
Hence, a well-administered rationing program must fix rations to
match the amount of available supplies. Rations were usually fixed
in terms of physical quantities. For example, when sugar rationing
was instituted, the original ration was half a pound per week per
person. Of course, the amount of sugar, or of any other good that
a ration coupon commands, can always be increased or decreased
as supplies changc, if the authorities choose to do so. Although quan-
titative physical rationing is satisfactory for a uniform product like
sugar, a different technique is required for goods which appear in
many forms and varieties. The problems of rationing clothing, for
instance, were addressed by a point system of rationing in both Eng-
land and Germany. Each ration consisted of a quantity of points, a
certain number of which had to be surrendered with cach clothing
purchase. The specific amount that had to be given up was set for

32 1bid.
33 Vatter, 95.
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each type of clothing, a suit being worth so many points, shoes a
lesser number, and so on. The point system effectively limited the
total amount an individual could buy, but also enabled the distribu-
tion of purchases to be tailored to individual desires.”

Point system rationing in the U.S. became effective March 1,
1943, for certain foods. War Ration Book 2 allowed each person,
including infants, 48 points a month for most canned goods, pro-
cessed soups, vegetables, and fruits. More points were counted for
purchases of scarce food than the buying of more plentiful items.
Rationing of meats and fats went into effect March 29, 1943. Book
2 was also used for meats.”® Despite all these efforts, shortages were
pervasive because prices were held down. Rationing was merely a
means of managing, not ending, shortage situations.

Wage Policy

It is infeasible to simultaneously “‘clamp a ceiling’” on prices,
vet allow wages to rise. Accordingly, wage controls usually accompany
price controls.” In Britain as well as the United States, price stabiliza-
tion preceded wage stabilization. Well before President Roosevelt
proclaimed a general wage ceiling, the American government pro-
hibited price increases of many consumer goods, which included 60
percent of the average family’s food budget. In July 1942, two months
after General Max had been issued, the War Labor Board established
its “Little Steel” formula, ordering the Bethlchem, Republic,
Youngstown, and Inland Steel corporations to raise wages so as to
match the 15 percent increase in living costs that had taken place
between January 1941 and May 1942. In basing this ruling (and var-
ious subsequent ones) on the rise of living costs, the Board clearly
recognized price stabilization as the prerequisite for wage stabiliza-
tion and adopted a constant real wage as its goal. The expansion of
price control to 90 percent of the average food budget, which fol-
lowed the cnactment of the Anti-Inflation Law in October 1942,
reduced the probability of an upward revision of the Little Steel

# Raymond T. Bve and Irving B. Kravis, Economic Problems of War (New York:
F.S. Crofts & Company, 1942), 38-39.

* “Rationing At a Glance,” Chattanooga Times, 21 February 1943.

3 Mendershausen, 199-200.
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formula. Nonetheless, the War Labor Board was forced to go beyond
the Little Steel criterion in certain instances and some exceptions
were allowed. In the case of the nonferrous metal miners, wage in-
creases above the Little Steel formula were allowed in an etfort to
reduce disturbing wage inequalitics. For the same reason, the War
Labor Board refused to give highly paid groups of workers the full
benefit of the formula. Perceptions of “‘fairness’ werc very impor-
tant, with significant underlying concerns that if “‘fairness’ was not
generally perceived, strikes and labor disputes harmful to the war
effort might ensue.

Therefore, in October 1942, additional steps were taken to com-
bat inflation by further extending government controls. The Presi-
dent’s executive order of October 3 broughtall salaries under regula-
tion, with intent to freeze them except under certain specified
conditions.>” The President’s order (1) abolished the right of em-
ployers and workers to raise—and to lower—wage rates without the
approval of the War Labor Board; (2) instructed the Board not to
approve increases beyond the rates prevailing on September 15,
1942, ““unless such increase is necessary to correct maladjustments
or inequalities, to eliminate substandard living, to correct gross ineq-
uities, or to aid in the effective prosecution of the war”’; and (3)
determined that any wage increase likely to necessitate adjustments
of price ceilings should not become effective unless approved by the
Economic Stabilization Director.*

Tax Policy

War finance has four objectives: stabilizing the economy at high
levels of capacity utilization without inflation; cxpansion of war out-
puts and increases in capacity; equitably distributing the costs of war;
and assisting in the achievement of a sinooth and rapid return to
normalcy in a postwar situation. Tax policy has a role in each of
these functions. Certainly taxes raised critical revenues which were
utilized to procure labor and war materiel. And taxes, by removing
excess purchasing power, were an indispensable weapon in the fight
against inflation.

37 The National City Bank of New York, Monthly Letter, November 1942, 122.
3% Mendershausen, 200.
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STRAIGHT-TIME WAGE RATES PAID
IN MANUFACTURING INDUSTRIES

PERCENT DISTRIBUTION NUMBER
Millions
Percent HOURLY WAGE RATES of Persons
100+ 15
$1.50 and under
$1.30 and under $1.50
HOURLY WAGE RATES
80~ $1.10 and under $1.30 $1.50 and under
$1.30 and under $1.50
10+
$1.10 and under $1.30
60} $.90 and under $1.10
$.90 and under $1.10
40+
$.70 and under $.90 5
.70 and under $.90
20
$.50 and under $.70 $.50 and under $.70
o[ & 0
January Summer January Summer
1941 1945 1941 1945

Source: Bureau of the Budget, p. 197

“During the six fiscal years from July 1, 1940, to June 30, 1946,
the federal government spent $387 billion, of which about $330 bil-
lion was for national defense. . . .”’*¥ The Treasury raised some $397
billion, of which taxation garnered $176.3 billion, or 44.4 percent.40
Receipts from individual income taxes were increased by lowering
personal exemptions, by sharp increases in effective rates for all in-
come brackets, by initiating a victory tax in 1942, and by instituting
a wage/salary withholding system in June 1943. Rates became more
progressive, in part as a revenue raising effort and in part for percep-
tio