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PREFACE

THE origin of this book was an attempt to find a rational basis for
a policy for the United Kingdom in relation to atomic energy. As
one of the members of the Advisory Committee on Atomic Energy,
set up by the British Government in August 1945, I was officially
concerned with the formulation of such a policy; but after the hope-
ful start represented by the Attlee-Truman-King declaration in
November 1945, and the setting up of the United Nations Atomic
Energy Commission in the following January, I found my views
diverging more and more widely from those of my colleagues.

The conviction gradually grew in my mind that the policies of

ritain and the United States—for, in essentials, the two seemed the
same—were following paths which were as unrealistic in their mili-
tary basis as they were likely to be disastrous in their political
consequences.

Analysing the main source of my disagreements with my col-
leagues, I found them to lie, firstly, in a different view as to the
probable effect of atomic bombs on wars between great continental
powers; and secondly, in a different estimate as to what was and
what was not practical international politics in the world of to-day.

In the summer of 1947 I began, at first with the object of clarify-
ing my own views, to write an account of the probable influence of
weapons of mass destruction on warfare, using the abundant pub-
lished material about the course of the late war and allowing for
the expected improvements in weapons. It was not possible, how-
ever, to stop there. For it seemed clear to me that where our policy
had gone wrong was in failing to base the plans for the control of
atomic energy not only on realistic military thinking but also on
realistic political thinking. So it seemed necessary to write an ac-
count of the campaign for control, with the object both of bringing
to the surface its implicit military assumptions, and of attempting
to forecast the effect of setting up such a control system on the future
relations between the major Powers. What finally drove me to com-
plete this heavy double task was the belief that it was precisely
through the artificial separation of the political from the military
conscquences of atomic energy, that Anglo-American policy had
gone astray.

vii



viii PREFACE

In the early spring of this year the Advisory Committee on Atomic
Energy was abolished, and so I no longer had any official respons-
ibility in relation to atomic energy. I decided, therefore, to elabo-
rate what I had written into a book for publication.

During the necessary extensive reading in the voluminous litera-
ture on atomic energy, many aspects of the problem came to light
which were new to me; these led to corresponding shifts in my own
views, and so may have resulted in discrepancies in emphasis be-
tween the different chapters. The main material on which the
argument is based consists of official and semi-official reports, to-
gether with the more easily accessible articles by private individuals.
In however many respects my views may differ from those of the
American atomic scientists, I have found their periodical, Bulletin
of Atomic Scientists, an invaluable compendium of the most important
literature, both official and unofficial; the existence of such an
atomic reader’s digest greatly lightens the task of anyone attempt-
ing to understand the history of the campaign for control. No at-
tempt has been made to use material from the daily press of the
world, except in so far as isolated articles or cuttings have come
accidentally to my notice. Two official American reports,A Pro-
gramme for National Sccurity’ (Compton Report) and ‘Survival in the
Air Age’ (Finletter Report), which have become available to me re-
cently are discussed in Appendix V.

When the book was finished I found I had signally failed to write
a recipe for action which would be likely at the present time to
commend itself to the political taste of a majority of my country-
men. But for this the state of the world, not I, must take the blame.
Moreover, this lack may be all to the good, for the world has per-
haps already had a plethora of recipes in the field of atomic energy,
but too little diagnosis and too little understanding. If this book
contributes to the latter it will have served its purpose.

I wish to express my gratitude to the many friends who have read
the typescript at the various stages of its completion and have pro-
foundly assisted me in the elucidation of the intricacies of this
complex subject by their detailed advice and by their often pun-
gent criticisms.



CHAPTER 1

INTRODUCTION

UNDERLYING all discussion of proposals for the control of atomic
energy lies the problem of how the invention of atomic bombs affects
warfare. It is always difficult to foresee the effect of an important new
weapon on the art and practice of war, because of the complexity
of the reactions which it brings into being. Though it is especially
difficult to foresee quantitatively the effect of atomic bombs, because
of their technically revolutionary character, it is particularly impor-
tant to attempt to do so. For the appropriateness of any proposals for
the control of atomic energy will depend on the estimate made of the
effect of atomic bombs on the course of future wars. It is clearly
essential to make these estimates of the future not only in as quanti-
tative a form as possible, but in relation to concretely iinagined war
situations involving the existing nations in the world to-day, taking
into account, as far as is practicable, their social, industrial, geo-
graphical and military diversities.

There has often been a widespread scepticism about the applica-
tion of numerical and statistical arguments to situations as complex
as modern warfare between existing nations; and so a tendency has
existed to rely on purely qualitative arguments about war conceived
in the abstract. Though a statistical argument about a possible real
war may be just as false as a qualitative one about an abstract war,
this is no reason for neglecting to acquire all possible numerical facts
about the past, before the attempt is made to predict the future. As
was aptly said a century ago by Charles Babbage: ‘Nor let it be
feared that erroneous deductions may be made from such facts; the
errors which arise from the absence of fact are far more numerous
and more durable than those which result from unsound reasoning
respecting true facts.’

When an important new weapon is invented, one finds opinion
as to its effectiveness lying anywhere between the two extremes
of what may be called the radical and the conservative views.
The radical view, that the new weapon (be it cross-bow or atomic
bomb) has revolutionized warfare and made all other arms obso-
lete, is usually supported by a few military enthusiasts and by

I



2. INTRODUCTION

many amateurs.! On the other extreme lies the conservative view,
popular in most military circles, that each new weapon is only one
more new weapon, and will eventually be absorbed, as in innumer-
able cases in the past, into the practice of the military art, without
essentially changing its character. Somewhere, of course, between
these extremes, the truth must lie.?

Though the radical view is widely held to be true of the atomic
bomb, in view of its exceptional destructive power, no serious sug-
gestion appears to have been made by any major Power that atomic
bombs are such uniquely powerful weapons as to make possible a
reduction in the size of its armed forces as a whole. The two opposing
views, the radical view that the atomic bomb is a revolutionary
weapon, and the conservative view that it is just another weapon,
are nicely married in the thesis, said to have been expressed by a
well-known American General: ‘Of course, the atomic bomb is a
revolutionary weapon, but far from being a cheap weapon, or from
having made other arms and weapons obsolete, a still larger Army,
Navy and Air Force is needed to hold the bases from which the
atomic bomb is to be used.’

There seem to have been many people who were so deeply im-
pressed by the results of dropping two atomic bombs on Japan, that
they came to believe that the use of even a few atomic bombs would
decide the course of future wars. If this were true, it would indeed
scem rational to single them out from all other weapons and arma-
ments for special treatment. If, on the other hand, one concludes
from an analysis of the past that even a large number of atomic
bombs will not by themselves decide the course of future wars
between Great Powers, and that there exist other weapons of com-
parable power, then the problem of the control of atomic energy
becomes part of the problem of general disarmament.

The evidence which will be presented in later chapters shows that
many of the proposals for the control of atomic energy, in particular
the Lilienthal and Baruch Plans, appear to have been based on a

' “The atomic bomb has almost certainly relegated all other weapons of modern
war—tanks, Qattleships, guns, rifles, and trained conscript masses—to the muscum."
Sir William Beveridge, The Times, 14 August 1945.

An able and very balanced statement of the effect of atomic bombs on warfare,
and an effective criticism of Sir William Beveridge’s statement was given by Rear-
Admiral Thursfield in The Times of 15 August 1945.

2 ‘It is obvious that men make wars. The corollary that men lose wars is a truism
that is often forgotten. The popular tendency at the moment is to identify all man’s
military achievements with the machine. The aeroplane, the tank, the battleship,
radar and the atom bomb amongst others are all credited by various proponents,
with having been the decisive factor in winning the war for the Allies. It seems to
be felt, in some quarters, that given enough atom bombs, any power could guaran-
tee for itself ultimate victory in a future war. But the story of Germany’s defeat
in World War II convincingly destroys such theories.” Shulman, Defeat in the West.
London, 1947.



INTRODUCTION 3

superficial appreciation of the effectiveness of atomic bombs in wars
between Great Powers. In the writer’s view almost irretrievable
harm has resulted from this error.

In order to assess the effect of atomic bombs in future wars, it is
clearly necessary to start with as sound and as detailed a knowledge
as it is possible to attain of the part which atomic bombs and other
weapons of comparable destructiveness have played in the past.
Since only two atomic bombs were used in the second world war,
and then only at a very late stage and under very special circum-
stances, it is by no means sufficient only to study what happened at
Hiroshima and Nagasaki; on the contrary, it is essential to study
the war as a whole and to attempt to assess the part played by other
arms. Of primary importance is the study of the effects of ordinary
bombing with high explosives and incendiaries; for the effects of these
are in many respects closely similar to the effects of atomic bombs.

Now the significant fact of the bombing offensive against Germany
is the huge weight of ordinary bombs which were dropped without
leading to a decisive failure of either production or civilian morale;
and this offensive took place at a time when Germany was engaged
in a vast land battle in which she had already been decisively de-
feated and had already suffered enormous losses in man-power
and equipment. As will be shown in Chapters II and III, three
million tons of ordinary bombs were dropped by British and Ameri-
can aircraft in the European and Pacific wars. Since one atomic
bomb of the 1945 type produces (as will be shown later) about the
same material destruction as 2,000 tons of ordinary bombs, it is
certain that a very large number of atomic bombs would be needed
to defeat a great nation by bombing alone.

The fact that the scale of normal bombing was so much greater
than the scale of atomic bombing makes it essential to base predic-
tions about the future on an historical analysis of the observed effects
of the huge normal bombing offensive, and not only on the effects
of the two atomic bombs. Statistically the former campaign pro-
vides a much larger and so more reliable ‘sample’ from which to
predict the future.

Owing to the lively controversy of the years since the first world
war as to the relative merits of different methods of using Air Power,
the Allied bombing offensive in the second world war has been far
more scientifically documented than most other aspects of the war.
Published documents and reports are available from which it is
possible to assess with considerable accuracy the part which long-
range bombing played in the final defeat of Germany and Japan.
It is a significant fact that the excellent and comprehensive reports
of the bombing of Germany and Japan, published by the United
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States Bombing Survey, have had only a limited circulation in
America and have neither been reprinted in England, nor attrac-
ted Press attention. This lack of notice, especially in England, is
certainly connected with the contents of the reports, which prove
the surprising ineffectiveness, as judged by their impact on German
morale and industrial production, of the bombing attacks on Ger-
man cities which constituted such an important part of the British
war effort. In startling contrast is the enormous publicity lavished
on all aspects of the atomic bomb, and of its effects at Hiroshima and
Nagasaki. Important as these effects were, there is a serious danger
of false conclusions being deduced from them, unless the very special
circumstances of the close of the war against Japan are borne in
mind, and the lessons of Hiroshima and Nagasaki are supple-
mented by those of Berlin, Hamburg, Dresden and the sixty other
German cities which were severely damaged by ordinary bombs.

The attempt to estimate the effects of atomic bombs in future
wars from the effects of normal bombing in the European war has
been criticized on the ground that the atomic bomb is so revolution-
ary a weapon that no useful lessons can be learned in this way. It
must be emphasized, however, that, easy as it is to err in judgment
in this as in other fields of knowledge, there is no reliable way of
attempting to predict the future—and all rational policy-making
involves a prediction about the future—except by attempting to
understand the past. Much space in this book is, therefore, devoted
to a detailed study, in as numerical a form as is possible, of the his-
tory of the bombing offensives of the late war, and of the part they
played, in comparison with the other military operations, in securing
the final defeat of the Axis Powers. Admittedly the study is far
slighter than could be desired, but as is inevitable in the real world
of affairs, policies have to be determined and executive decisions
taken on the best available evidence; they cannot wait till historians
have said their last words—if they ever do. So, if charged with
superficiality in analysis or with the inadequacies of his facts, the
writer can legitimately make the claim of the detective in the well-
known story: ‘He told . . . the truth, and nothing but the truth;
not the whole truth, which after all nobody ever tells, if only be-
cause there is not time.’

The most important deduction that must inevitably be drawn
from this analysis is that any future war in which America and
Russia are the chief contestants—and this clearly is the only major
war which needs serious consideration—would certainly not be
decided by atomic bombing alone. On the contrary, a long-drawn-
out and bitter struggle over much of Europe and Asia, involving
million-strong land armies, vast military casualties and widespread
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civil war, would be inevitable. It is one of the main themes of this’
book that the acceptance of this thesis undermines the logical basis
for the plans for the control of atomic energy which have been
recommended by a majority of the member nations of the United
Nations Atomic Energy Commission.

The conviction appears to be widespread, particularly in America,
that any future major war is likely to take the form primarily of a
campaign of mutual destruction of the cities of the contending
nations. Though this belief may possibly prove to be well founded,
it appears to have arisen in part from what now appears to have
been a failure to understand fully the military and political lessons
of the late war, and in part also from a psychological reaction to the
historic fact that it was Britain and America, two nations which
normally consider themselves among the most humane and peace
loving in the world, which first made use of this fearsome weapon of
mass destruction. The theme that the Soviet Union may be expected
to launch a surprise atomic bomb attack on all the big cities of the
United States as soon as she is technically able to do so, and that
such an attack might inflict tens of millions of casualties in a night,
is implicit in much American contemporary thought. It is clearly
assumed, for instance, in the Report of the President’s Advisory
Commission on Universal Training,*and thereport? of the President’s
Air Policy Committee.

Senator McMahon? said to the U.S. Senate:

It would not be necessary for an enemy to destroy our cities
in order to destroy us. By the use of radio-active particles, or death
dust in combination with disease germs, every living thing in our
cities could be annihilated and the cities themselves left standing
and empty of resistance to an invader.

Dr. J. R. Oppenheimer* wrote:

The pattern of the use of atomic weapons was set at Hiroshima.
They are the weapons of aggression, of surprise, and of terror. If
they are ever used again, it may well be by thousands or by tens of
thousands . . . But it is a weapon for aggressors and the elements
of surprise and terror are as intrinsic to it as are the fissionable
nuclei.

In contrast with these views we have the opinion of the military
historian, Liddell Hart:?

1 ‘A Program for National Security.” Washington, 1947 (Compton Report).

2 ‘Survival in the Air Age.” Washington, 1946 (Finletter Report).

3 Reported in Bulletin of Atomic Scientists, July 1947.

4 Oppenheimer, quoted in The Absolute Weapon, p. 73. New York, 1947.

5 The Revelution in Warfare, p. 85. London, 1946.
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An important lesson from the experience of warfare is that
aggressors—unless they are merely barbaric hordes—tend to rely
on improved use of conventional weapons, and to avoid wide-
spread destruction, whereas the incensed victims of aggression tend
to be far more reckless. That is a natural tendency—because
aggressors are calculating. They plan to achieve their gains with
the least possible damage, both to themselves and to their acquisi-
tions, whereas the victims of aggression are driven by an uncon-
trollable impulse to hit back regardless of the consequences. That
tendency has been demonstrated afresh in the war just ended.
Hitler, during the time when he had immensely superior bombing
power, was remarkably reluctant to unleash it fully against his
opponents’ cities, and repeatedly sought to secure a truce in city-
bombing during the peak-days of his power. Neither we nor the
Americans, when they came into the war, were restrained by any
such calculating considerations about the ultimate effects of un-
limited devastation. We were dominated by the impulse to destroy
Nazism whatever else was destroyed in the process.

It will be one of the objects of this book to weigh the degrees of
truth in these divergent view-points. Whether or not the prevalent
grim prophecies are likely to be fulfilled, there is no doubt that they
are widely believed, especially in America; as a result, a state of
intense public alarm has been created, which is little conducive to
clear thinking about the complicated issues confronting the world.
‘Without the elimination of an atomic armament race by inter-
national control, the two worlds which are shaping up now will not
be merely two competing economic systems, but two camps of
enemies armed to the teeth and watching each other’s preparations in
hysterical anguish’* (Author’s italics). There is much evidence to
support the view that the prevalence of such ‘hysterical anguish’ has
been an important factor in causing the present deadlock in the
negotiations on control, by making any control system, which does
not offer something near perfect security, appear valueless.

Neglect of the broad lessons of the second world war is not the only
charge that can be levelled against much contemporary discussion
of atomic bombs; another serious lapse, in the writer’s view, has
been the failure to take fully into account the role that atomic energy
may play as a source of industrial power, especially in countries such
as the Soviet Union, which before the war had a much smaller
energy production per head of her population than the United States
of America. It will be shown that the marked tendency in America
and, to a less extent, in Great Britain to play down the possibilities

1 Fditorial in Bulletin of Atomic Scientists. Chicago, August, 1947.
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of atomic power has an understandable origin in the already ade-
quate, or nearly adequate, supplies of energy from coal, oil and
water power, in these advanced industrial countries.

When we come to consider the implications of the Atomic Energy
Commission’s (A.E.C.’s) plan for the control of atomic energy, we
shall find that it could, and in all probability would, have led to a
slowing down, or even to calling a halt to the exploitation by Russia
of atomic energy for industrial purposes. The theme that atomic
bombs are so dangerous that humanity should be prepared to forego
the advantages of atomic power in order to save itself from destruc-
tion by atomic bombs is being energetically canvassed to-day in
America. The well-established, but often forgotten, fact that the
standard of life of the citizens of a country is closely dependent on its
supplies of energy, makes it evident that a nation which already has
achieved a high energy production, and so a high standard of life, is
likely to be much less interested in increasing its energy supplies
than a nation with a lower energy supply and so a lower standard
¢f life.

Only on the basis of such detailed analysis of the tactical and
strategic consequences of atomic bombs, and of the possible social
and industrial consequences of atomic power, can one enter usefully
into a discussion of the rival American and Russian plans for the
control of atomic energy. These plans have now been under con-
tinuous and bitter discussion ever since they were first put forward
in the early summer of 1946, by Mr. Baruch and Mr. Gromyko.
Since the essentials of the American proposals have received the
support of the great majority of the members of the Atomic Energy
Commission, and indced of the United Nations Assembly itself, it is
this plan which will be subjected to the closest study.

This study must clearly take two forms. It must involve a detailed
discussion of both the origin and the probable consequences of the
plan. The first is a matter of historical discussion, and the second
involves a prediction of the future. Just as the analyses of the mili-
tary lessons of the late war have often been superficial and mislead-
ing, many predictions about the future working of proposed methods
of control of atomic energy can easily be shown to have often been
far too removed from contemporary facts to be a safe guide to
rational policy-making. The American plan was hailed by the more
restrained in most of the Western world as a great contribution to
world peace, or as one of the most generous political gestures of all
time, and by the more enthusiastic as a seven-league stride into
Utopia. Russia’s rejection of the plan has earned her unlimited
abuse, and has been widely held to have been a major cause of the
rapid deterioration in the relations between the Great Powers during
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the last two years. If the argument of this book has validity, some of
these judgments require modification.

Among the several points of difference between the majority of
the nations on the A.E.C. and Soviet Russia, the question of whether
the veto should operate in relation to matters concerning atomic
energy was probably decisive in producing the final deadlock. Mr.
Baruch, in putting forward the official American proposals in June,
1946, placed great emphasis on the necessity of revising the Charter
of the United Nations so as to free the infliction of punishment for
violation of an atomic energy agreement from the limitation im-
posed by the unanimity rule. The Soviet Union energetically
opposed any such alteration.

In April 1948 the deadlock on the A.E.C. became so clear that
the discussions were effectively brought to an end, thus terminating
for the time being the attempt to obtain international control of
atomic energy. It is of interest to note that, shortly afterwards, Mr.
Marshall, United States Secretary of State, told' the House of
Representatives Foreign Affairs Committee that he was opposed to
any scheme for amending the Charter. He was in favour of abolition
of the veto in the pacific settlement of disputes, but the veto was
necessary wherce acts of aggression were concerned. He is reported
to have added: ‘We do not want our man-power and our strength
committed by a two-thirds vote.’

If this statement was meant as a serious statement of policy, it
would seem to imply a reversal of the view expressed in the Baruch
Plan that the application of sanctions against a violator of an atomic
energy agreement should not be subject to the veto. However, the
subsequent attitude of the American delegation does not confirm
this interpretation. Ii seems therefore that a serious inconsistency
exists between Mr. Marshall’s statement and the official American

policy.

1 Manchester Guardian, 6 May 1948.



CHAPTER 11

AIR POWER IN THE EUROPEAN WAR
(1939-45)

EvER since the first world war, acute controversy has raged over
the effect of air power on warfare. As a result, the strategic bombing
offensive by the Anglo-American air forces in the second world war
has been the subject of particularly detailed study. Much use will be
made in this chapter of the admirable analyses carried out by the
United States Strategic Bombing Survey. Details of these reports and
some statistical results derived from these are given in Appendix I.

In the 1920’s and 1930’s the controversy centred mainly on
whether air power should be used primarily (a) to operate tacti-
cally, in support of, and in close relation with, the operations of
land forces, or (b) to operate strategically, far into enemy territory
against targets such as factories, military installations, etc., indepen-
dently of the progress of other military operations. A widely held
belief during this period was that the increased aerodynamic per-
formance of bombing aircraft, combined with improved naviga-
tional methods, more accurate bomb-sights and strong defensive
armament would give the bomber such a marked ascendency over
the defences, as to make possible the destruction at long range of
specific military and industrial targets far into an enemy country,
on such a scale as drastically to weaken the enemy’s will to resist.
Enthusiasts even maintained that a great nation could be induced
to surrender by the exercise of air power alone.

As will be shown in detail later, the practice of attempting to
defeat an enemy by deliberately destroying his cities arose out of
this strategic conception of the use of air power, when the experi-
ence of actual war conditions had shown that it was not possible
to hit specific small targets. What came to be called ‘area’ attacks,
‘terror’ attacks or, more often and less correctly, simply ‘strategic
bombing’ came into being as a technically debased form of the
original conception of long-range attacks on specific military and
industrial targets. We will now consider the actual policies of the
big Powers, both as judged by their preparations for the war and by
their actual practice during the war.

There is ample evidence that the German Air Force was designed
primarily to fill a tactical role, and in particular for close co-opera-

9



1o  AIR POWER IN EUROPEAN WAR (1939-45)

tion with land forces, though during the course of the war it was
actually for a time used for area attacks unrelated to any land battle.
The actual history of the war shows clearly that the decisive suc-
cesses achieved by the German Air Force resulted from its tactical
use, while its use for area attacks was a failure. The G.A.F. provided
invaluable assistance to the German armies in their triumphant
advances over most of the continent of Europe, by the support it
gave to the land battle! with dive bombers (mainly Ju. 87) and by
attacks, farther behind the lines, on military establishments, trans-
port, etc., with longer-range aircraft (mainly He. III and Ju. 88).
It thus came about that, except for the destruction of parts of War-
saw, Rotterdam and Belgrade, by air operations close ahead of their
troops, the German advance over Europe took place without in-
discriminate attacks on cities.? So, when the German occupation
forces took over Poland, France, Belgium, Holland, Norway and
Greece, they found relatively undamaged cities and relatively un-
impaired industrial systems.

That the main role of the G.A.F. at the time of the Battle of
Britain was to attack specific military and industrial targets is
clearly seen from Hitler’s operational orders issued on 1 August
1940, for the invasion of England.? The emphasis on not unnecessar-

1 “Ttis quite clear from all the evidence that Hitler and the German Staff thought
essentially in terms of land warfare. They failed to understand air power even
more completely than they failed as regards sea power.” Tedder, Air Power in War,
P- 45-

2 “The threat of destruction by aircraft of a city about to be attacked by the army
was a normal part of Hitler’s technique, and when the threat failed to induce
capitulation the destruction was carried out. The timing of such a threat in rela-
tion to the advance of the land forces is shown by the casc of Prague in 1938, where
we have available an account of Hitler’s interview with the Czech Premier Hacha
on 14 March. He was told from the very outset that there was no question of
negotiating, that he had to accept decisions already formed, and sign a document
of surrender which had been prepared beforehand, that Prague would be occupied
the next morning (German motorized detachments had alreadv in fact crossed the
Czech border . . .); and that if the least resistance was oflered, the most terrible
destruction would be wrought in Prague by the Luftwafle (a forecast of Warsaw,
Rotterdam and Belgrade). Hacha fainted and was given injections.” Namier,
Diplomatic Prelude, p. 68.

There is no doubt that Hitler, by such threats, made the world think that the
strategic destruction of cities was an integral part of the German techniques of war.
This made it comparatively easy later on for a British Government and the R.A.F.
to sell to the public the idea this was the correct strategy to adopt.

3 ‘For prosecuting air and sea war against England, I have decided to carry on
and intensify air and naval warfare against England in order to bring about her
final defeat. For this purpose I am issuing the following orders:

‘1. The German Air Force with all available forces will destroy the English Air
Force as soon as possible. The attacks will be directed against airborne aircraft,
then ground and supply organizations and then against industry, including the
manufacture of aircraft equipment.

‘2. After gaining temporary or local air superiority, air attack will be continued
on harbours, paying special attention to food storage depots in London.
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ily destroying the British ports which Hitler hoped to use is worth
noting, as is also the stated intention to reserve terror attacks to be
used only as reprisals. The heavy area attacks on British cities which
started early in September, were announced as reprisals for British
air attacks against German cities. A full history of these events, by
which to judge finally the legitimacy of this claim, is not available,
but it will be shown later that the available evidence does, on the
whole, support it. The heavy area attacks on English cities and
especially on London were much more destructive than the con-
temporary British attacks on German cities, but brought no decisive
gains to Germany, and they were stopped in May 1941 owing to the
preparations for the invasion of Russia.

Confirmation of the view that the G.A.F. was not designed for
strategic area bombing is found in Air-Marshal Sir Arthur Harris’s
book, Bomber Offensive. In his account (p. 86) of the Battle of Britain
he writes as follows:

They had in fact no strategic bombers at all, since their whole
force of over a thousand bombers was designed for army co-
operation work and was only used for attack on cities when not
required to support the German army. Even in daytime it was
fitted only to carry out the work of a tactical air force, not
strategic attack.

During the war with Russia, area attacks on Moscow and other
major cities appear to have been attempted at the outset. They failed
to achieve any decisive success and seem to have been abandoned
after a few months in favour of operations in close support of the
land fighting.

Hitler did not embark again on heavy indiscriminate attacks on
cities until the spring of 1944, with the introduction of the new V1
and V2 weapons. Since there was at that time only a partial defence
against the V1, and none against V2, these attacks only ceased with
the capture of the launching sites by the Anglo-American invasion
of France. Though technically successful, they had little effect on
the progress of the war as a whole. Hitler, however, probably con-

‘In view of our own intended operations, attacks on harbours on the south coast
must be kept down to a minimum.

‘3. Attacks on warships and on merchant shipping will be of secondary import-
ance to those against enemy air power, except when specially favourable targets
present themselves. . . .

‘4. The intensified air war will be so planned that adequate forces may be
diverted at any time to opportunity targets. Moreover fighting strength must be
maintained at disposal for operation Seeléwe.

‘5. I am reserving terror attacks as reprisals.

‘6. Intensification of air war to begin on August 5th, 1940. . . . Shulman,
Defeat in the West, p. 47. London, 1947.
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sidered them potentially decisive weapons, which could lead to the
defeat of England.

The balance of evidence certainly justifies the conclusion that
Germany neither originally planned, nor ever seriously attempted
to execute, at any rate till very late in the war, a policy of attempting
to defeat her enemies by air power alone.

The Russian view of Air Power seems to have approximated
closely to the German, in the sense that it was envisaged mainly as a
very important adjunct to military operations; the Soviet Air Force
was designed accordingly. Few long-range bombers were either
made or used,? but large numbers of fighter and fighter bombers
were employed in support of the Army. The decision to concentrate
on large numbers of small fighter and ground attack types, rather
than on smaller numbers of long-range bombers, was probably one
of the important factors which enabled her in the end to repel the
German armies and eventually to drive them back. The Russian
policy throughout the war, like the original German policy, did not
include deliberate large scale area attacks on the residential areas
of cities far behind the lines. Many of the cities occupied by the
Russians in their final advance westward were certainly destroyed,
some in actual fighting, many more by systematic German demoli-
tion, but few by Russian bombers.

In the Soviet-Finnish War of 1939 to 1940, large Russian air
forces were employed against only weak air opposition—a situation
in which decisive area attacks on cities would have been very easy
to carry out. That they were not carried out is indicated by the
official Finnish figures® of the total number of civilians killed by
air raids during the thirteen weeks of the war. The number was 646.
As the Anglo-American forces found in their air offensive against

1 A detailed analysis of the German theory and practice of air warfare is given
by Liddell Hart, The Revolution in Warfare, London, 1946, and by Asher Lee in
The German Air Force, London, 1946.

An account of the German Air Force by a German air officer, Generalleutnant
H. J. Rieckoff, has recently been published under the title Trumpf oder Bluff?
(Interavia), Geneva. A detailed discussion of air strategy and tactics is given which
includes an appraisal of the validity of Douhet’s theory of victory by the strategic
use of air power. Rieckoff sums up the German air staff view (p. 104) in the state-
ment that Douhet’s theory was applicable against states such as France, Poland,
Czecho-slovakia and England, but that it was considered as quite out of court
against Russia. ‘. . . dass aber gegenuber Russland von einem stratigischen Einsatz
der Luftwaffe keine Rede seinkonnte.’ This view amounts to stating that the use of
air power strategically can be decisive against a relatively weak Power but not
against a major Power.

2 ‘None of us ever learned very much about Russian bombers. Apparently
Soviet factories concentrated on the production of fighters, attack planes, medium
bombers and observation ships. Heavy bombers were seldom seen, and a Russian
raid on Berlin or the Ploesti oil fields of Rumania was rarely reported.” Walter
Kerr, The Russian Army, p. 138. New York, 1944.

8 Coates, The Soviet-Finnish Campaign, p. 100. London, 1941.
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transport and military targets in France in 1944, it is impossible to
avoid killing a considerable number of civilians in this type of opera-
tion. But the very small numbers killed in the Finnish war shows
that the Soviet air forces did not systematically make area attacks
on civilian populations. An American journalist,® writing in the
New York Herald Tribune, said: ‘In so far as the war in the air is
concerned, it is true that the Red Air Force never tried to extermin-
ate the civilian population in Finland.’

The only detailed analysis of Russian air strategy available to the
writer is an apparently well-informed book written in Swedish in 1944
by Sven Hermann Kjellberg and published in Ziirich under the title
Russland im Krieg. Kjellberg believes that the Soviet military authori-
ties made a rather abrupt change of policy about 1936, involving the
abandoning of long-range bombers in favour of short-range bombers
and fighters mainly designed for co-operating with the Army. He
believes that, prior to 1936, Russia possessed some 2,000 efficient
long-range bombers, which, according to his estimate, was more
than all other European Powers, including Germany, put together
(p- 226). Kjellberg suggests (p. 229) that this change may have
been the result of the re-armament of Germany and her consequent
re-emergence as a major military Power. The interpretation that
one must put on this change of policy, is that the Soviet Command
considered strategic bombing effective against a weak Power but
not against a strong Power. At the opening of the Russian-German
war in 1941, it is clear that Russia made use of few long-range
bombers,® but of very large numbers of fighters and of heavily
armed and armoured attack planes (Stormoviks). Probably 50 per
cent of all Russian planes were at that time of this latter type (p.
237). Kjellberg considers that, when the tide finally turned in
Russia’s favour after Stalingrad, it was to a considerable extent the
use of aircraft of these types which made possible the subsequent
almost unbroken Russian military advances. It is clear that very
large numbers of light bombers and fighter aircraft were available.

Essentially the same view of Russian air strategy is held by
General Martel, head of the British Military Mission in Moscow
from 1941 to 1943. In his book, The Russian Outlook, he says of the
Russian Air Force: ‘By far the most important part of the Air Force
is the Army Co-operation Command. In fact, this contained the
greater part of the Russian Air Force. There was also a long-range
bomber command for use against targets which were beyond the
operational zone of the Army. . . . It was never very large and was

1 Quoted by Coates, p. 102.
2 The only heavy area attack by the Soviet air force mentioned by Kjellberg is
that on Talinn in September 1944, shortly before its capture by the Red Army.
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often used to assist the Army Co-operation Command on targets in
the fighting zone.” With the Russian experience in view, General
Martel expressed the following opinion:

It can be argued with much reason, however, that we would
have won the European war more quickly and efficiently if we
had put rather more weight on co-operation between the Army
and the Air Force from the start, instead of depending so much
on the power of air bombardment alone.

Of the major contestants in the war, it seems to have been the
British who first planned and put into operation a campaign of
strategic bombing with the intention of attempting to achieve a
decisive result by the use of air power alone. That this was not an
improvised policy to meet a war emergency, but a long-range policy
decided many years before is clear from published material. For
instance. Liddell Hart, writing of the period after the war of 1914~
18, says:!

The Royal Air Force propounded the view that the bomber
would be the decisive factor in any future war, and would suffice
in itself to produce a decision—by destroying the industrial re-
sources of the opposing Power. That view came to be associated
with the writings of the Italian, General Douhet, but had long
been a primary article in the R.A.F. creed before Douhet’s theory
had gained currency.

A useful analysis of some of the more extreme views of the air
power enthusiasts, in particular Brigadier-General Groves and Major
Seversky, is to be found in a recent book by Admiral Dickens.?

So it came about that, at the outbreak of the war in 1939, the
British bombing force, small and weak as it was at the start, had
been designed and trained for the purpose of strategic bombing and
not for tactical co-operation with the army. In the early summer of
1940, when an attempt was made to use this force strategically
against Germany, it was found to be almost completely ineffective.
The aircraft available, mainly Blenheims, Hampdens and Welling-
tons, were too vulnerable to fighters and anti-aircraft fire to attempt
day raids,® and their navigation, target identification and bomb
aiming were too inefficient at night to hit specific military or indus-
trial targets. ‘Night photographs taken during June and July of

1 Revolution in Warfare, p. 15. :

2 Bombing and Strategy, London, 1947.

3 ‘It had been thought that, though the bomber could not by its very nature be
as fast as the fighter, yet it could cope with the fighter provided it had sufficient
speed and effective defensive armament. The heavy casualties suffered by the raids
off Kiel and Wilhelmshaven (1939), showed that this was not the case and from

that time on till late in the war the great bulk of our bomber oferations over Ger-
many were at night.’ Lord Tedder, dir Power in War, p. 34. London, 1948.
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1941, show that of those aircraft reported to have attacked their
targets in Germany only one in four got within five miles of it, and,
when the target was the Ruhr, only one in ten. The proportion of
total sorties, including those aircraft not reported as having at-
tacked the target, was of course much lower’ (Harris, op. cit. p. 81).

At what date the first official decision was taken to embark on a
large-scale bombing offensive against German cities with the explicit
object of de-housing the working population and of destroying their
morale is not quite clear. Air-Marshal Harris (op. cit., p. 73) states
that it had been made! before he became Commander-in-Chief,
Bomber Command, in February 1942.

The German defences were so strong that it was impossible to
operate regularly or with sizeable force by day, so that all our main
operations were confined to the hours of darkness. But at night
the bomber crews were hardly ever able to find their targets even
though, before I took command, it had already been decided (it
was a decision with which I had nothing to do) that all our main
attacks should be against large industrial areas, which meant of
course, large industrial cities as a whole.

Returning to the earlier period of the war, we note that the first
attack by British bombers on a German town appears to have been
on Hanover in May 1940. At that time the official communiqués de-
scribed such raids as against military targets; but the figures already
quoted for the accuracy, or rather inaccuracy, of the bombing over
a year later, make it certain that the bombing in these early raids
must have appeared to the Germans as completely indiscriminate.
Hitler, after several warnings, replied by initiating the ‘Blitz’ attack
on London on 7 September.

Liddell Hart writes of these events:?

The German’s departure from this code (i.e. of avoiding at-
tacks on civilian populations independent of military operations)
can hardly be dated before September 1940, when the night
bombing of London was launched, following six successive at-
tacks on Berlin during the previous fortnight. The Germans were
strictly justified in describing this as a reprisal, especially as
they had, prior to our sixth attack on Berlin, announced that they
would take such action if we did not stop our night bombing of
Berlin. Moreover, it must be admitted that, notwithstanding
1 Lord Tedder writes of this decision: ‘When early in 1942, Bomber Command
was given the directive specifying the principal industrial cities of the Ruhr as
first priority targets, the operations to be “focused on the morale of the enemy
civil population and in particular on the industrial workers”, this was clearly a
common denominator target system—the enemy war industries were to be at-
tacked by demoralizing the workers,’ p. g8.

2 Revolution in Warfare, p. 72.
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their overwhelming bombing superiority, they took the initiative
a few weeks later in proposing a mutual agreement that would
put a stop to such city bombing. Moreover, several times they
discontinued their attacks when there was a pause in the much
lighter British raids, thereby showing their desire for a truce to
the inter-city bombing competition. The significance of these
tendencies lies in their evidence, not as to German ‘humanism’,
but as to their long term realism.

This ‘realism’ had clearly both a military and a political aspect.
City bombing was clearly thought by Hitler in 1940 to be inefficient
militarily, but also to be undesirable politically as a weapon against
England; for he still hoped that England would capitulate and even
join his planned war against Russia. Hitler’s mass extermination of
some seven million Jews and Eastern Europeans in the death camps
at Maidenek, Oswiecim, Belsen, etc., and thec deliberate destruction
of hundreds of towns and villages in Russia showed that his reluct-
ance to embark on arca bombing of cities in 1940 was in no way
derived from any reluctance to kill civilians or to destroy cities, bu
rather from carefully weighed considerations of political and military
expediency based on the actual circumstances of the time.

It is interesting to note that J. M. Spaight, late Principal Assistant
Secretary at the Air Ministry, in his book, Bombing Vindicated, pub-
lished in 1944, also concludes that the German air attacks on British
cities, starting in September 1940, were in fact a reprisal for our
attacks on German cities in May, and that his own belief was that
they would not otherwise have been undertaken.

It is further worth recalling that Spaight, who must, from his
former official position, be held to have written as unoflicial spokes-
man of a strong body of Service opinion, claimed the credit to
Britain for introducing as a main strategic policy the area attacks
on cities. ‘It has been the British way of using air power which has
revolutionized war.’

It is interesting to compare the scale and results of the British and
German bombing offensives from August 1940 to May 1941.1 During
this period British bombers dropped some 20,000 tons of bombs on
Germany; that is, at the rate of about 2,000 tons per month. In the
light of information now available, the effect on German production
was so small as to be quite unmeasurable; it was-certainly less than
1 per cent. The number of civilians killed was less than 3,000; that
is, less than o°15 persons killed per ton of bombs dispatched. The
number killed each month was about goo.

The German reply to these attacks started in September 1940,

1 See Table 2, Appendix I.



AIR POWER IN EUROPEAN WAR (1939-45) 17

and continued until May 1941. In these nine months 50,000 tons of
bombs were dropped on Great Britain killing 40,000 civilians. That
is, 0'8 people were killed for every ton of bombs dropped, or five
times as many as in our offensive against Germany. The monthly
weight of bombs dropped on England was 6,000, or three times that
of our offensive. The monthly casualties in the U.K. by the German
attacks were about 4,500 killed, which was about fifteen times the
German casualties produced by the British attacks.

Thus, looking at the first period of the war as that ending in
June 1941, with the start of the German attack on Russia, we see
that the British attacks on cities had an almost negligible effect on
the German war effort and was replied to by a German attack about
three times as heavy in weight and over ten times as heavy when
measured in casualties and probably also in industrial damage.

With the benefit of wisdom after the event, the same criticism can
be levelled against the inception of the British bombing offensive, in
1940, as can be levelled against so much of our early war strategy.
Such weak opcning moves as the mining of Norwegian waters in
the spring of 1940, and the move into Greece,! appeared to have
had some psychological value at the time in satisfying the desire for
some offensive action, but they were militarily so unsound that
their actual effect was to precipitate a much heavier and effective
counterblow by the enemy, which we were ill-prepared to meet.

Underlying the staging of the British bombing offensive in 1940~1
and the enthusiastic expectations it aroused, was a gross under-
estimate of the weight of bombs required to have a decisive effect on
the economy and morale of a determined nation; since the estimate
turned out to be wrong by a factor of at least fifty, it constitutes one
of the greatest numerical blunders of military history.

Though 1942 saw some increase in the scale of the British bomb-
ing offensive, it was not till the carly months of 1943 that it reached
the weight of the German attack on England in 1940. This increase
was due to the coming into service of a considerable number of new
four-engined heavy night bombers (Lancasters, Halifaxes and Stir-
lings) and the American day bombers (Fortrcsscs). From then to the
end of the war, the weight of attack on Germany increased rapidly
to an average rate of 100,000 tons a month in 1944 and 1945; that is,
fifty times that of our initial offensive in 1940 and 1941.

1 ‘An astonishing and ironic revelation regarding the campaign in Greece has
been made since the war by the Greek Commander-in-Chief, General Papagos.
The Greeks actually asked Britain not to send help, feeling that it would be too
small to be effective but enough to attract the Germans like a magnet. Britain
insisted in order not to lose face. The whole cpisode now appears a sorry tale of
political strategic frivolity, and the British Government did not deserve to get off
as lightly as was the case.” Falls, The Second World War, p. g1. London, 1948.
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By the spring of 1942, the British War Cabinet had planned an
all-out bombing offensive against German cities with the object of de-
housing a large fraction of the German working-class population, in
the hope that this,and the consequent effect on civilian morale, would
so reduce production as to cause a collapse of the enemy war effort.

Some aspects of the complex origin of this first modern example
of a planned campaign of mass destruction as a method of winning
a major war have already been discussed. Of primary importance
was the low ebb of the Allied military positions, with a large part of
European Russia overrun, with Rommel near Egypt, and the for-
midable nature of the problem of getting a foothold again in
Europe. A bombing campaign seemed the only offensive action
open to the Western Allies. It was inaugurated, not with careful
calculation of its probable effectiveness, but as a result of a failure
to find a satisfactory answer to the question ‘What else can we do?’
The choice of cities, rather than industrial and military targets, was
dictated, as in 1940, by the inability of our night bombers to hit
anything smaller. Only in the last eighteen months of the war was
the technique of night bombing so improved, largely by radio aids
and target marking devices, as to make possible the precision bomb-
ing of point targets.

The American report writes as follows of the objects of this cam-
paign:?

With the appointment early in 1942 of Sir Arthur Harris as
Chief of the Bomber Command, the picture changed; for he re-
garded area bombing not as a temporary expedient, but as the
most promising method of aerial attack. Harris and his staff had
a low opinion of economic intelligence and were sceptical of
‘target systems’. They had a strong belief in Germany’s powers of
industrial recuperation and doubted that her war potential could
be significantly lowered by bombing. At the same time, they had
a strong faith in the morale effects of bombing and thought that
Germany’s will to fight could be destroyed by the destruction of
German cities. Under Harris’s forceful leadership, the great area
offensive was launched in the summer of 1942, to continue through
subsequent years until April 1944. The first thousand-bomber
raids on Cologne and Essen marked the real beginning of this
campaign. Before and up to the second quarter of 1944 the great
bulk of R.A.F. tonnage (60 per cent of the total dropped in 1942
and 1943) was concentrated on area raids.

The analyses of the results of the bombing offensive which are
quoted in Appendix I show that Harris was correct in assuming that
Germany’s power of industrial recuperation was likely to be great,

1 U.SS.BS. 3, p. 2.
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but was wrong in supposing that her will to fight would be broken by’
the destruction of her cities.

The American bombing policy was rather different, since their
aircraft were designed as day bombers and so were strongly armed
for defence. The intention was to attack ‘point’ targets, such as air-
craft factories and oil installations. Area attacks on cities were, in
general, undertaken only when weather conditions prevented the
finding and bombing of ‘point’ targets. In the first phase of the offen-
sive, up to the Schweinfurt raid in October 1943, the Fortresses
went mainly unescorted and in close formation, relying on the
defensive power of their guns. When losses due to enemy fighters got
too serious, long-range fighters (Lightnings and Mustangs) were used
as escorts. In the last phase of the war, when the German Air Force
had almost ceased to exist, Fortresses again could safely fly un-
escorted. From early 1944 to the end of the war, a major part of the
American effort and a very considerable part of the British effort
were directed to transportation targets, railways, marshalling yards,
locomotive repair facilities, etc.

An important advantage of the American day operations over
the British night ones lay in the far greater toll they took of enemy
fighters and so the far greater contribution they made to the winning
of air superiority over the German territory.

The combined Anglo-American bombing offensive—with the
British night bombers attacking mainly industrial and built-up
areas, and the American day bombers attacking, where possible,
factories, industrial installations, etc.—was formally adopted at the
Casablanca Conference in January 1943, as a major part of the
Allied war strategy. This conference authorized an enlarged scale of
air attack on Germany with its objective ‘the destruction and dis-
location of the German military, industrial, and economic system
and the undermining of the morale of the German people to the
point where their capacity for armed resistance is fatally weakened.’?
A public expression of this policy was given by Winston Churchill:
‘Opinion is divided as to whether the use of air power could by it-
self bring about collapse in Germany and Italy. The experiment is
well worth trying, so long as other methods are not excluded.’

The results of this bombing offensive, as analysed by the American
Strategic Bombing Survey, are summarized in Appendix I. The
remarkable and unexpected result was the discovery that German
total war production continued to increase till the summer of 1944
in spite of the very heavy bombing. Figure r shows the actual produc-
tion of German war industry (Curve 1), together with what, it is
estimated, it would have been in the absence of the area bombing
of cities (Curve 2). In addition, the six-monthly total of bombs

1USS.BS. 1, p. 3
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dropped is shown in Curve 3. The rapid fall of production (Figure 2)
which started in August 1944 (when the Anglo-American armies
were already in Paris, and the Russian armies had freed the whole
of their homeland and were well into Poland) was due not to the
destruction of factories or the demoralization of the civilian popula-
tion, but mainly to the success of the air attack on the German
transport system, which impeded the flow of coal, food, etc., and to
the shortage of oil.

Certain industries which were singled out for special attack were
markedly affected rather earlier. Synthetic rubber and aviation
spirit started to decline rapidly after March 1944. On the other
hand, aircraft production continued to rise until mid-1944
(Figure 3).

It will be noticed that more aircraft were produced by the United
Kingdom than by Germany in every year of the war till 1944, when
for the first time the German production was the larger, in spite of
the bombing. Part of the rapid increase of German production in
the last years of the war was due to increasing concentration on
single-engined fighter types,* whereas a large part of British produc-
tion was of four-cngined bombers: the total structure weight of
British aircraft production remained greater than the German even
in 1944. The five-fold increase of German tank production between
1941 and 1944 is even more startling (Table 5, App. I). However
the causes of Germany’s defeat are assessed, it was certainly not
due to the direct effect of bombing on her general armament
programme.

Towards the end of the war, when Allied air forces had complete
superiority, the destruction of specific targets became again quite
easy, but not in every case, militarily useful. When worthwhile
targets for the huge Allied bomber forces became scarce, the habit
of destruction had apparently become so ingrained as to lead to such
attacks as that by American Fortresses on the great Skoda works
outside Prague—Czechoslovakia’s greatest industrial asset—on 25
April 1945. About one-third of this hitherto almost undamaged
arms and engineering works was destroyed in a single raid, at
a time when the American land forces were approaching from
the West, and the Soviet armies from the East. Five days later,

1 ‘During the last quarter of 1944 German monthly fighter production was very
considerably higher than the combined British and American fighter produc-
tion.” Tedder, p. 42.

The reason why the operational strength of the G.A.F. steadily fell was due
to the destruction of aircraft on the ground and when landing and taking off,
and to the shortage of oil. The bomber offensive was effective in reducing the
strength of the G.A.F. when it was directed against airfields, oil installations,
;ra?s;?g:t, but apparently ineffective when directed against acroplane and engine
actories,
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Figure 1

GERMAN ARMAMENT PRODUCTION AND WEIGHT OF
BOMBS DROPPED ON GERMANY

Six months average
1. Annual German production (1940 equals 100)

2. Estimated production in absence of Area Bombing
3. Total tonnage of Bombs on all targets
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Figure 3
ANNUAL PRODUCTION OF AIRCRAFT: ALL TYPES
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Hitler committed suicide in his Bunker in Berlin. On 9 May, Prague
was captured almost unscathed. This act of wanton destruction
considerably hindered the subsequent reconstruction of Czecho-
slovakia. The two explanations most current in Prague are that the
attack was made either to destroy an industrial competitor, or to
prevent these great works falling into the hands of the Soviet Union!

Of particular interest for the purpose of estimating the future of
weapons of mass destruction are the estimates given by the Ameri-
can Bombing Survey (reproduced in Table 7, of Appendix I) of
the loss of production due to the arca bombing of German cities.
The report comments as follows:

These figures demonstrate that German cities had a surprising
resilience and extraordinary ability to recover from the effects of
ruinous attacks. The raids on Hamburg in July-August 1943 were
among the most devastating of the war. Yet, despite the deaths of
over 60,000 people, the total destruction of one-third of all houses
in the city and the disruption of normal processes of living, Ham_
burg as an economic unit was not destroyed. It never fully re-
covered from the bombing, but in five months it had regained
80 per cent of the former productivity, despite the fact that great
areas of the city lay, and still lie, in dust and rubble. As in the
case of industrial plants, when it was found much easier to destroy
the buildings than the machines in them, so also it is much easier
to destroy the physical structure of a city than to wipe out its
economic life (U.S.S.B.S. 1, p. 72).

The reasons for the very surprising resilience of German industry
under the Anglo-American bombing offensive are of great interest
and have been analysed in detail, for instance, by Kaldor.! One of
the contributing causes was the fact that the German economy, in
spite of the huge commitment of the war on the Eastern Front, was
not till quite a late date working at full capacity. Single shifts were
almost universal, women were not mobilized, and arms output in
general was limited by demand, not by production capacity. As a
consequence, there was much slack in the economy which could be,
and actually was, taken up to compensate for the effects of the bomb-
ing. So convinced was Hitler in the autumn of 1941, during the battle
for Moscow, that the war was effectively won, that large cancella-
tions of armament orders were made. Germany never, in fact, waged
total war.

A major success of the bombing offensive was the precision attack
in 1944-5 on transportation targets and specific industrial targets
such as oil installations. The American and British contributions to

1 Kaldor, Review of Economic Studies 1945-46, p. 33
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these operations were about 75 per cent and 25 per cent respectively.
In addition, there were some cases when heavy bombers were success-
fully used in a tactical role. Amongst these were the bombing of the
coast defence batteries shortly before the Normandy landing, and
the saturation bombing of a small area at St. Lo which preceded the
American break out of the Normandy beach-head. The mass attack
on German cities (which was the main British contribution, both in
planning and execution), though technically a success in the final
stages, must be considered a strategic failure in that it affected Ger-
man production remarkably little. Over 8o per cent of the area
attacks were by British night bombers.

During 1943 and 1944 a very marked increase took place in the
fraction of night bombers which found their target and in the accu-
racy of the actual bombing. This was due to a number of causes,
which included the use of new radio and radar navigational aids.
improved bomb sights, better training and the development of in-
genious methods of target marking by flares dropped by a specially
trained ‘Pathfinder’ force. These developments have been described
.a detail, for instance, in Air-Marshal Harris’s book on the bombing
offensive, as well as in various official publications. An important
factor was the liberation of France in the summer of 1944, which
made available forward air fields from which Allied fighters could
operate much closer to the centres of German industry, and which
allowed the setting up of forward radio-navigational stations able
to guide our bombers accurately farther into Germany. As a result
of these developments, much of the night bombing in the latter half
of 1944 and in 1945 attained a high precision, allowing successful
attacks on small targets. The American Bombing Survey sums this
phase up as follows:

Not until the war in the air had been won, and the landings in
the Mediterranean and France successfully accomplished, were
the heavy bombers free to exploit the victory in the air and attack
in full force the centres of oil production, the centres of transport
and other sustaining sources of military strength within the heart
of Germany. . . . The greatest single achievement of the air attack
on Germany was the defeat of the German Air Forces. (1bid., p. 10)

The air offensive against oil production played a most important
part in the winning of air superiority by the decisive limitation it set
to German air operations. Though aircraft were in good supply, the
petrol to fly them was not.

It is important to remember that the air superiority, as measured
by operational strength, of all the Allies over Germany in 1944-5,
when this air offensive took place, was very great. On the Western
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.Front, Germany had 2,473 fighters and 209 bombers, compared to
the Anglo-American strength of 4,573 fighters and 2,682 bombers,
of which the majority were four engined.!

The oil and transport offensives achieved very important military
results without inflicting much general destruction; the area bomb-
ing of cities gave very small militarily useful results and inflicted
enormous general destruction on Germany. The former offensives
demanded precision attacks; and, as has clearly been shown, these
became only possible at a late stage of the war when the Allies pos-
sessed a large degree of air superiority and had advanced bases near
the German frontier, to enable radar navigational methods to be
more effectively employed and fighter escorts to extend their range
farther into enemy country. On the other hand, the area bombing,
which was originally adopted just because of the inability to do
precision bombing, did little to help win the war and greatly in-
creased our difficulties afterwards.

The night bombing offensive ofthe R.A.F. was an attempt to
exercise air power decisively without defeating the enemy air force
and without winning air superiority over enemy territory first. This
attempt failed. The later successes of the bombing offensive were
made possible by the gradual winning of air superiority over Ger-
many, and this was achieved in large measure by the destruction of
enemy fighters in the American day raids. It would be almost true
to say that in 1943, when the bombing offensive began in earnest the
success of a raid should have been estimated more by the number of
enemy fighters shot down than by the amount of industrial damage
produced.

It is clear that the effect of a strategic bombing campaign is
dependent on the degree to which the economy of the attacked
country is already strained by the demands of 2 major war effort on
land. The effect of the Anglo-American air offensive would have
been still less if Germany had not been heavily committed to a vast
military campaign on the Eastern Front from June 1941 and on the