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Abstract: 

"The Internationalization of Weapons-Systems Acquisition" 
examines the strategic and economic aspects of past, present, and 
future patterns of officially sanctioned or directed armaments trade 
among the N.A.T.O. allies. The analysis is based on an international 
trade model adapted to the peculiar strategic objectives and constraints 
obtaining under contemporary circumstances of production and development. 
In particular, the thesis relates its view of alternative trade patterns 
to issues posed by national and international stakes in mobilization 
base configuration and arms control measures. 

While not explicitly depicting them in detail, the model is 
developed against the historical background and financial milieu which 
impinge on present and prospective institutions through changing modes 
of political, interpretation. Though not empirically applicable in its 
present form, the model serves to economically summarize disparate 
sources of pertinent information and, thus, to contribute to the sub¬ 
stantiation of judgments concerning current practices and the prospects 
for such future developments in the area of international weapons develop¬ 
ment and production as the proposed Common Defense Market. 
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I: Introduction 

"The Internationalization of Weapons-Systems Acquisition" 

examines and analytically develops the economic and strategic under¬ 

pinnings of international weapons development and trade within the 

N.A.T.O. alliance. The present work received an initial stimulus 

from the proposal for a Common Defense Market discussed in a conclud¬ 

ing section. With attention to pertinent historical developments, the 

analysis synthesizes relevant economic and strategic concepts in order, 

particularly, to illuminate the relationships between international 

arrangements for the provision of national arms and measures to pro- 
t, 

mote arms control and mobilization base capabilities. 

Since appeal, often as vague as it is convincing, is fre¬ 

quently made to these latter precepts of international and national 

security policy in objection, for instance, to the Common Defense Market 

proposal, examination of the aforementioned relationships is taken as 

the principle objective of the present inquiry. 

The model developed in the middle section is used to demon¬ 

strate the modes of market behavior which yield those gains from trade 

which are compatible with the political and strategic imperatives of 

an armed alliance of sovereign powers. It is hoped that this heavily 

modified form of international -trade theory can be more concretely 

illuminating of the explicitly strategic decision-making aspects of 

alliance economy than aggregative public-finance theoretic approaches 

have proven. 

While the presentations seem not to go beyond a hierarchy of 

twos, _i.e. two-goods, two powers, two solution states, etc., this is no 
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more than the limitation of visual geometry. In fact, if only here by 

twos, the approach is fundamentally choice-theoretic and ultimately 

limited in the number of alternatives presented solely by the manipu¬ 

lative powers of the medium chosen for presentation. Even so, insofar 

as important alliance decisions are increasingly bilateral in character, 

the presentations used here are directly relevant. Still, as the 

vision of the alliance underlying much of the work is primarily that of 

"twin pillars" - of a North America and Europe of equal stature - the 

constructs of this thesis, no doubt, presuppose too much for immediate 
t, . ,+ i 

empirical application. 

Nevertheless, it remains the author’s conviction that the 

otherwise frightfully muddled discussion of international procurement 

arrangements can be better served or, at least, summarized by a more 

normative and theoretical discussion than has been hithertofore avail¬ 

able. Consequently, study has proceeded as empirically as time per¬ 

mitted and as speculatively as the facts' inadequacy demanded. 
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2.1: PERSPECTIVES ON INTERNATIONAL ARMS TRADE 

The manufacture and international trade of armaments under 

public and private auspices—practices as old as commerce itself—are 

steeped in a sordid and heroic history. No more can be done here than 

to trace the origins of some widely held historical views and to ques¬ 

tion the wisdom, for the present, of applying an historical analysis to 

current proposals and practices in international weapons-system acquisi¬ 

tion. 

The historical analysis of weapons producing and distributive 

institutions has been particularly muddled for not only is there no 
t, ' 

system to this area of study—no philosophical or methodological frame¬ 

work other than passive empiricism or political exegisis, but the 

pertinent information itself is of the most elusive and sensitive sort. 

The historical vision of the place of arms industry and trade in the 

origins of the nineteenth century’s wars and preparations for the twenti¬ 

eth’s is highly ambiguous and incomplete. Nevertheless, it plays a 

significant role in historical assessment of current institutions and 

proposals for changing them.1 

The principal and perhaps most significant studies of the 

nineteenth century's arms trade are those of Sir Philip Noel-Baker and 

2 
Sir Norman Angell. These concentrate on the role of arms enterprise 

and trade in bringing to a close the relative peace which prevailed in 

Europe since the downfall of Napoleon. Indeed, Sir Philip Noel-Baker 

and an anti-armaments coterie of considerable importance attempted with 

some success to place virtually all the blame for the first World War 

•3 

on the heinous institution of private arms manufacture and trade.J 
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Much of the efforts at disarmament prior to general recognition of threat 

posed by Hitler's successful rearmament were animated by British and 

American views of arms industry as epitomized in The Private Manufacture 

4 
of Armaments♦ 

Current interpretations of the origins of the First World War- 

views founded in more meticulous and comprehensive scholarship--no longer 

grant causal significance to the arms industry itself, viewing the buy¬ 

ers and users of arms rather as the agents of deeper historic malaise. 

The pre-1914 armaments race is not seen as out of control in relation 

to the potential revealed by the war itself, while other factors have 

been adjudged more significant in the light of new information and 

analysis which discredit the narrow view of the war as a child of pre¬ 

war arms industry. 

The continuing re-evaluation of the origins of the First World 

War and its sequel together with the re-emergence of a vigorous inter¬ 

national arms trade should combine to argue the need for careful and 

systematic reappraisal of the nineteenth century's experience for un¬ 

fortunately. most of the extant work in the field only lends credence 

to Beaufre's dictum that "history can be used to substantiate most any 

conclusion. 

While there is certainly no dearth of historical literature 

on armaments generally, very little of it can be considered as provid¬ 

ing more than a narrow perspective on current problems. Historical 

analysis all too often settles for detailing the achievements of suc¬ 

cessful weapons—concentrating on the achievements rather than the 
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origins of weapons. Moreover, this historical method—confirming what 

has proven valid of useful—gives rise to a tautological illusion of 

natural selection by stressing the ex post virtues of extant weapons to 

the detriment of interest in the original a priori of choice. Confirma¬ 

tory historical research, even of the origins of particular weapons, 

neglects the important questions of how weapons which were highly re¬ 

garded, often on the basis of experience, came eventually to be recog¬ 

nized as failures or as outmoded, and how successful weapons gained 

favorable prospect prior to being tested and proven. 
t, * 

The principal problem in making historical judgements on cur¬ 

rent problems in the field of weapons trade and development is the pov¬ 

erty of historical literature conceiving of weapons-acquisition as the 

application of economic/strategic thought and doctrine. When analyti¬ 

cal history of weapons as embodiments of strategic, economic, political, 

and psychological, as well as technical ideas is written, then history 

can better serve in the evaluation of weapons deployments and innova¬ 

tions . 

Meanwhile definitive judgements, for instance with regard to 

the Common Defense Market proposal, based on acquaintance with the 

historical background while probably not as useless as Beaufre suggests, 

cannot be reliably formed or convincingly substantiated without more 

analytical historical study. Thus, strategic and economic theory can 

serve to configure historical study as well as to outline prospective 

alternatives to supporting or abolishing the institutions of interna¬ 

tional weapons-system acquisition. 
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It is hoped that the theory strategic and economic^ 

developed in this paper would be amenable to such use. Therefore, some 

effort has been devoted to relating the abstract exposition to salient 

institutional phenomena characterizing recent historical trends. 
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g.l/Notes 

1. The nineteenth century left a heritage in the eminence grise of 
armaments negotiators/ Vickers-Armstrong's chief representative, 
Sir Basil Zarahoff, Cf. McCORMICK, D,, Peddler of Death, New York, 
Rinehart, Holt, and Winston, 1965, for the most recent biography of 
the most memorable of Europe's "Merchants of Death." . 

It is characteristic of the nineteenth-century coloration to tbe 
historical vision of current developments that the title has been 
revived with reference to both the United States' Asst. Secretary 
of Defense for International Defense Logistics, Henry J. Kuss, Jr., 
and his proposed U.K. counterpart in the Ministry of Aviation. 
E.g. "Arms and the Salesman," Bernard Hollowood, Punch, (Vol. 
CCXLVIII, No. 6510, 16 June 1965) P 873 and as Mar^chand des Canons 
in Georges Chaffard's "Armements: Une Quasi-Monopole Americaine,1' 
L'EXPRESS, (Paris, 14-20 Juin 1965) P 37- 

2. ANGELL, Sir Norman, Arms and Industry, New York, G. P. Putnam, 1914. 

3. NOEL-BAKER, Sir Philip, The Private Manufacture of Armaments, New 
York, Oxford University Press, 1937* 

4. The role of the pre-war arms races in contributing to the events 
of 1914-1918 was often characterized by an important segment of 
historical opinion soon after the fact thus: 

"The enormous growth of armaments in Europe, the sense of 
insecurity and fear caused by them . . . made war inevitable. . . ." 
(Lord Grey of Fallodon, Twenty-Five Years, Vol. I, quoted in 
Philip Noel-Baker, op. cit., p. 19.) 

There was fear and insecurity, to be sure, but of differing sorts 
and not generally related to the growth of arms as Lord Grey would 
have us believe. Conventional arms, indeed, promote confidence 
and, in this case, false optimism by Grey in the power of the Royal 
Navy and his own diplomacy to deter a German attack. Even more to 
the point/ fear as to the insufficiency of arms in a long war and on 
his left, led von Molthe to rush into pre-emptive attack while 
weakening his right, thus starting the war by simultaneously using 
and vitiating the Schlieffen Plan. Perhaps the most relevant and 
analytical study of the pre-war arms races and their connection with 
the war itself is contained in "The Romance of Design," W. L. S. 
CHURCHILL, The World Crisis, Vol. I, New York, Scribners, 1924, 
pp 125-148. 

5. BEAUFRE, Gen. Andr£, Introduction to Strategy, New York, F. A. 
Praeger, 1965, P 14. 
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2.2: The Aftermath of two World Wars 

If the relationship between the nineteenth century's armaments 

economy and its subsequent wars is, as I have suggested, less than clear, 

the roots of the present armed economies clearly lie in the impact and 

experience of two world wars. The First and Second World Wars were 

characterized above all by the close cooperation of Great Britain, 

France, and the United States in the employment, production, and develop¬ 

ment of arms. Against the dire perils of imperial and fascist aggressions, 

these nations bound themselves and their resources to collective ends and 

to international command and dependence. 

However distastefully it may be recalled, to all the N.A.T.O. 

nations, at least, the principle or, rather, the possibility of joint 

deployment and operations this time with Germany against the Soviet bloc 

came to underlie the organization, if not the Treaty. And while the 

Soviet threat to Europe seemed quite perilous the organizational rather 

than merely the alliance aspects of the Treaty predominated in the 

thinking of the Fifteen Nations. Many aspects of the internationaliza¬ 

tion of weapons-system acquisition within NATO stem from the organiza¬ 

tional basis of NATO which itself was derived from the joint command 

structures of the Second World War. 

That war saw as well the almost complete dependence of the 

allied forces on American logistics. Of the United Nations only 

Russia and the United Kingdom were in a position to provide signifi- 
s 

cantly for themselves. Even the exceptions mentioned found the incre¬ 

ment of American logistics critical to their own material support. That 

is not, of course, to say that only the United States bore the production 
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burdens of the war in anything but a gross quantitative sense, i.e., more 

by virtue of her size than of her sacrifice. Interestingly under these 

circumstances of extreme dependence, the United States apparently did 

not bear a disproportionate share of the aggregate burden as has been 

the case in N.A.T.O. since the war.1 

The arms production and development experience of the Second 

World War illuminated the potentials for fast conversion to staggering 

levels of military production and the importance thereof to the con¬ 

duct of grand conventional war, as well as the possibility of rapid and 

successful weapons-system developments such as the Manhattan Project. 

These arrangements demonstrated quantitative time and resource advantages 

of intimate international arms production and development. 

However, the experience with common reliance on the United 

States for arms was not unmixed. American hardware was not always 

compatible with diverse tactical traditions and theories. The mere fact 

of total reliance on foreign sources of supply was itself humiliating 

for sovereign states, particularly insofar as it involved external debt. 

However, by no means all of the virtues or vices revealed in 

the logistical interdependence of the last two great wars still apply 

under the revolutionary impacts of nuclear weapons, guerrilla warfare, 

polywcentrism, in short, of rapid strategic, economic, politics!., and 

technological change. In a fluid world, the lessons of the stark stag¬ 

nant confrontation of commitments and resources which characterized the 

two great total wars and which necessitated little more than maximum 

military output at any cost are perhaps somewhat out of place. 
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In assessing the changing demands on and environment of the 

N. A. T. 0. alliance, in illuminating the various potentials of the 

alliance, and in reconfiguring its organization thereto, history, es¬ 

pecially the most recent history of arms production and development 

arrangements must be considered vith some care and with a critical eye. 
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2.2/Notes 

1. OLSEN, Mancur, Jr., and Richard Zeckhauser, "An Economic Theory of 
Alliances," Review of Economics and Statistics, Vol. XLVIII, No. 3, 
August 1966, p 270. 
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2.3: The Mutual Security Act and the Weapons Development Program 

The principal initial contribution to the current internation¬ 

alization of weapons-system acquisition began in the early phases of 

N. A. T. 0. with the United States' Mutual Defense Assistance Program of 

Offshore Procurement (MDAP/OSP) in 19^9* This effort, and others, were 

consolidated into the general program of economic aid and European re¬ 

covery under the Mutual Security Act of 1951*^ At the outset, the MDAP 

concentrated on shipments of U. S. arms to Europe in support of the re¬ 

armament of its western countries. However, the first step in consti¬ 

tuting the basis for a multinational arms trade—support of European 

defense industries—was made with the establishment of an OSP compo¬ 

nent of MDAP. 

The OSP sought, in addition to rehabilitating the European 

mobilization base, to alleviate acute economic conditions in Europe, 

notably the "Dollar Gap," through the purchasing of MDAP items from con¬ 

tractors outside of the United States. As a rule items purchased under 

OSP were given to the country producing them under the MDAP program in 

that country. The origins of this practice of subsidizing, the national 

production of weapons for national defense programs are unclear. . It is 

interesting to note however that this contributed to the re-entrenchment 

of European national arms industries at a time when they might have been 

recast more in an international or even supranational mold. 

The results of the MDAP/OSP were summarized towards the end 

of that program by the Secretary General of N. A. T. 0. in spring 195^: 

(Cf. chart i) 

\ 
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The concept of offshore procurement is proving to be a happy- 
one, for a number of reasons: 

1. it enlarges the European military production base, re¬ 
duces the dependence on Worth American sources of supply, 
and fosters the development and maintenance of. modern 
military production techniques and special skills. In 
certain instances, it prevents existing European defence 
production capacity from deteriorating or going out of 
use; 

2. supply lines are shortened, with consequent easing of 
logistical problems; 

3. European unit costs are lower in some instances than 
United States costs, and packing and shipping charges are 
smaller; it is therefore possible for a given expenditure 

-V' in dollars to procure more equipment; 

4. the scheme lends general support to the economy of the 
European member nations by providing not only a means of 
earning dollars but also employment for many European 
workers; 

5. it is easily dovetailed in with the W. A. T. 0. correlated 
production programmes for Europe and these two concepts are 
being developed along lines mutually beneficial and stimu¬ 
lating. 

The MDAP/OSP was clearly no more than a direct subsidy and 

while it came at a most critical time, its demise along with the cir¬ 

cumstances which necessitated it was welcomed, for while it had the 

above benefits, the MDAP/OSP did nothing itself to technologically 

advance the European industry. 

Quite obviously, the American disbursing officers concen¬ 

trated on purchases of relatively unsophisticated items, (chart I) 

The MDAP/OSP program was succeeded by a special provision to 

the Mutual Security Act known as the Mutual Weapons Development Program 
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2.3: Chart I 

ISMA.Y, Secretary-General, Lord. 
Paris, N.A.T.O., 1955, p 138. 

NATO: The First Five Years 
) 
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p 
which began in 195^—overlapping the OSP slightly. This program sought: 

1. To increase the defense capability of our allies; 

2. To increase the weapons capability of our allies to the 
point where the Military Assistance Program could be 
greatly reduced; 

3. To accelerate the development of weapons and equipment of 
advanced design (other than nuclear) which meet national 
or N. A. T. 0. requirements; and, 

4. To stimulate military research and development on weapons 
suitable to the area needs and capable of being produced 
in the particular areas requiring defense measures. 

\ 
Interesting in its omission from this catalogue is the thought 

that the U. S. itself might benefit by purchases on its own part of 

MWDP items. Indeed, the U. S. made no commitments to purchase MWDP 

items for its own use except where the item was non-competitive with 

U. S.-made hardware. The MWDP was terminated owing to strain on the 

U. S. dollar stock shortly after the completion of expenditures out of 

the FY 6l budget. Chart II lists MWDP and other international purchases 

and payments accumulated through FY 6l. 

Weapons Production Program like the MDAP/OSP and MWDP grew 

out of the original N. A. T. 0. organized rearmament of Europe. The 

WPP established the European production of fighter aircraft, for instance, 

of U. K., U. S., and French design in five different countries on the 

3 
order of $550 million. WPP later evolved into the production phase of 

MWDP items and is summarized in Chart II. 
/ 

The MWDP/WPP operated through N. A. T. 0. agencies and in con¬ 

junction with other N. A. T. 0. defense materiel and construction pro¬ 

grams. These programs were quite successful as subsidies to European 
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defense industry, particularly in the MWDP stage. However, joint pro¬ 

duction of N. A. T. 0. conceived projects has been less successful. The 

fact that MDAP never functioned as a centralized effort aimed specifi¬ 

cally at the creation of a supranational defense industry ^ meant 

ultimately that national industries could and did offer competing 

national products which left N. A. T. 0. items such as the Light Weight 

Strike-Reconnaissance aircraft (FIAT G-9l) with no national or inter¬ 

national market (outside of Italy). 

The tendency of countries, including the U. S., to support 

development of N. A. T. 0. items i • . only to buy competing 

local wares in serial production or other nationally developed wares has 

led to criticism of the institutionalized mode of development character¬ 

ized by the MWDP/WPP under N. A. T. 0. auspices.^ 

As a subsidy of the reconstitution of the European armaments 

production and development base, the MDAP/OSP and MWDP/WPP, along with 

the various purely national efforts, have succeeded to a point where 

European defense industries are capable of surviving, if not flourish¬ 

ing, on national or international—as opposed to supranational—defense 

markets alone or in combination. Consequently, the WPP’s lack of 

national markets, based to some extent on the presumption of a non¬ 

existent supranational market, is undermining that program in favour of 

largely ad hoc bilateral and multilateral arrangements and transactions 

which bypass the H. A. T. 0. organs for weapons co-production and 

development. 



IB 

The demise of institutions designed to promote the internation¬ 

alization of weapons-system acquisition coupled with the continued vigor 

of the international arms trade suggests that there is a fundamental 

strategic and economic rationale for such international intercourse 

which transcends supranational aspirations which have proven premature, 

at least, as regards Atlantic defense.^ 
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3.1: VALUE THEORY 

A theoretical representation of weapons trade and development 

must consider at the outset not the objects but the object of such 

intercourse. Accordingly, an economic analysis must incorporate the 

applicable essentials of strategic thought. 

At some point, it may be possible to construct a purely 

strategic conceptual framework which lends itself readily to a straight¬ 

forward economic interpretation. Thus, economic dimensions might be 

given to a ladder metaphor such as that employed by Herman Kahn in his 

recent On Escalation: Metaphors and Scenarios.More fruitful yet would 

be an economic interpretation of the triplanar schematic model developed 

under General Andre Beaufre at the Institut Francais d’E tudes 

p 
Strat6giqu.es. 

However, the degree of sophistication of purely strategic 

analysis, particularly when such analysis attempts to cover a broad 

spectrum of land, air and sea as well as political alternative opera¬ 

tions and postures ranging from brush-fire to holocost proportions, 

3 
leaves much to be desired. 

While this age is undoubtedly witnessing a renascence of 

strategic thought comparable to the post-Napoleonic ferment, the prin¬ 

ciples of KriegsfUhrung including their economic content and implica¬ 

tions remain muddled. The approach of this analysis then will be to 

start with the traditional welfare economics of international trade and 

to apply constraints and modifications according to current strategic 

doctrine and practice as necessary. 
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Such a patchwork can only result in a fragile and undoubtedly 

unaesthetic reconciliation of strategic and economic science. But it 

can perhaps unify a number of aspects of current problems and hopefully 

point a way to a true synthesis based on improvements over the heurism 

of current strategic theory as well as on increased realism in the 

k 
economics of conflict under uncertainty. 
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3.1.a; ON STRATEGIC UTILITY 

The concept of utility--of a measure which hedonistically 

unifies myriad, economic alternatives open to individuals and groups—is 

central to the welfare analysis of civilian trade among nations and plays 

a similar synthetic role in this analysis of international weapons trade 

and development. However useful it may be as an analytical device, a 

utility measure itself nevertheless only begins to express the complexi¬ 

ties of the motivational and material processes determining the detail 

of consumer behavior and simplifies rather than reveals many aspects of 

strategic behavior germaine to weapons-system acquisition. 

For one thing, the precise nature of the satisfaction derived 

from weapons is particularly troubling. Clearly, for this analysis, 

certain individual idiosyncracies must be largely ignored: This study 

concerns itself exclusively with nations' collective armaments. The 

peculiar vicarious pleasures which some individuals probably derive 

from private and collective armaments as well as the various sorts of 

repugnance with which many can only regard the very existence of des¬ 

tructive instruments must be taken as mutually cancelling. A serious 

study needs to assume that while nations, democratic or otherwise, are 

perhaps not wholly rational in the essentially subjective processes of 

evaluating arms, they are not significantly influenced on the aggregate 

level by the more bizarre elements of individual psychology. 

Above all, utility is thought of here as a wholly collective 

phenomenon based to some extent on a democratic consensus but primarily 

on executive determination as to the relative merits of strategic goods. 
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Such, utility is, therefore, only subjectively rational and, consequently, 

more intrinsically illustrative than definitively normative. 

The present work cannot dwell at length on the physical and 

psychological derivation of nation^ strategic utility.^ This analysis 

generally regards these factors as unquestioned givens in a manner 

familiar from civilian trade theory’s treatment of exogenously determined 

tastes. Suffice it to say here that the fundamental constraints on 

strategic utility formulation lie in international and domestic tradi¬ 

tions of political outlook and value, in existing and anticipated 

economic, geographic, and demographic conditions, as well as in that 

web of philosophical and psychological processes in which nations sub¬ 

jectively integrate and analyze exogenous along with endogenous factors 

6 
in arriving at the national will and policy regarding armaments. 

The present analysis takes as exogenous and fixed those de¬ 

terminants which are relatively stable or which do not lend themselves 

to the sort of economic analysis familiar to most readers. They in¬ 

clude the panoply of traditions peculiar to individual countries, non- 

strategic economic conditions, geography and demography (exclusive of 

economic demography). Additional assumptions are introduced later 

pertaining to the strategic interpretation mechanism. 

The first and paramount national strategic choice is the 

balancing of satisfaction and assurance derived from resources 

fashioned into armed forces against the satisfaction derivable from 

those resources were they to be retained for public and private ends. 
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That choice is, of course, the traditional defense budgeting 

decision.^ Under the administrative budgeting concept when the sources 

of military strength seemed few and generally mutually non-substitut¬ 

able—when weapons were few in kind and qualitatively durable—the 

decision reduced itself to a relatively straightforward annual, balancing 

of the costs of a few categories of military inputs against the gen¬ 

erally severely limited real and financial resources available for such 

national purposes. 

However, the indeterminancy, uncertainty, and complexity once 
y, 

thought to be peculiar to the tactical employment of arms—the traditional 

province of the soldier’s peculiar art—is now recognized to be at least 

as endemic to the strategic processes of providing and deploying arms 

in peacetime. These conditions—the era of deterrence—require a 

sophisticated, perhaps an entirely new calculus to fin the gap between 

the economic calculus of the consumers' and entrepeneurs' choices among 

myriad final and intermediate goods and the military calculus of mold¬ 

ing an adversary’s will and actions to be compatible with one’s own 

prosperity, progress, and very existence. 

The concept, or at least some notion, of strategic utility is 

necessary as a basis for beginning to examine the processes of rational 

choice between multiple weapons choices; be they of national or inter¬ 

national origin. Specifically, it is proposed here to ground an examina¬ 

tion of the internationalization of weapons-system acquisition in a 

utility model based on civilian trade and value concepts modified <, -■ 
O 

to conform with prevailing strategic concepts • 
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Strategic utility itself can be portrayed by utility indiffer¬ 

ence maps.- Without loss of generality, such maps are typically shown 

in two dimensions for ease of exposition. The graphs themselves depict 

the mapping of a utility surface in a third dimension (cardinal utility) 

on to two dimensions in the form of iso-utility contours associated with 

alternative mixes of two weapons-systems or categories. 

Some of the properties of utility maps are discussed below in 

connection with a simple demonstration of the budgeting decision. How¬ 

ever, before even the most simple-minded use can be made of the utility 

map the assumptions employed in its construction and definition require 

discussion. 

Ordinal Utility. The strength of the iso-utility contour or 

indifference approach to utility calculus is the fact that such an 

approach avoids the problem of constructing a unique measure of utility, 

strategic or otherwise, in Euclidean space. The indifference approach 

translates utility into a preference function between weapons which 

orders all possible weapons mixes as less than, greater than, or the 

same as each other on the basis of mutual pairwise comparisons of util¬ 

ity. Utility, then, ranks rather than uniquely evaluates armaments 

choices in an approach which merely supposes that decisionmakers can 

classify one of two alternative mixes as less than, greater than, or 

the same as the other (and, ultimately, any other) in terms of their 

respective utility. 

While ordinal utility avoids the problem of actually plotting 

a utility function or dimensioning a variable explicitly in some utility 
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unit, utility with all its vagueness is not done away with. Specifically, 

utility is subject to change introduced by a shift in some exogenous 

variable or, in the case of strategic utility, by a change in the condi¬ 

tions of interdependence introduced through the strategic interpreta¬ 

tion mechanism alluded to earlier. 

Interdependence is discussed along with the possibility of 

accounting for it with cardinal utility in a subsequent section. 

Community Indifference. In civilian trade models the follow¬ 

ing assumption must be made in order to speak unambiguously of the com¬ 

munity welfare: 

. . . each country is made up of a set of citizens 
with identical tastes and factor endowments, so that the 
indifference map, while it may differ as between a citizen 
of A and a critizen of B, is the same for all the citizens 
in either of the two countries.9 

In lieu thereof the following operationally equivalent 

assumption is posited: 

the burden of defense procurement generally—i.e. the 
real resources seconded to defense—is distributed through¬ 
out the nation by means of equitable compensatory financing 
so as to leave consumers’ preferences, though not budgets, 
unaffected regardless of the level of aggregate expenditure. 
Further, it is assumed that the benefits of defense are 
homogeneously distributed throughout the nation—in sum, 
that defense is a pure collective good, shared felicitously 
by all, and optimally financed in accordance with consumer 
preferences as between the aggregates, civilian and defense 
goods. 

With this assumption, overall community utility can be maxi¬ 

mized in the defense budgeting decision while individuals are taken to 

be interested solely that strategic utility be optimized in choices as 
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between particular weapons-systems, i.e., that simultaneously optimizing 

the budgeting (total utility) and weapons choice (strategic utility) 

decisions optimizes community welfare. In essence, the community is 

assumed to have identical tastes as between defense and civilian goods 

and identical or, more likely, no tastes whatsoever as between defense 

goods. 

One additional assumption—that there are no "inferior" 

defense goods—must be made in order, then, that indifference maps for 

nations (typically two) as between military goods particularly and 

military and civilian goods generally can be defined to exist uniquely. 

In order for the indifference maps to be sufficiently well 

behaved to permit solutions, it is necessary that individual iso-utility 

contours exhibit positive marginally diminishing utility for any one good 

or that the contours, in other words, be negatively sloping and convex. 

This is clearly no problem for military and civilian goods considered 

as alternatives since any repugnance intrinsically attributable to 

weapons has been ruled out in the aggregate analysis. 

Assuming only one country then and using a well behaved 

utility map, the budgeting decision for one country can be portrayed in 

connection with a crude guns-butter transformation curve which defines 

the nation's capacity for efficiently transforming all of its resources 

into alternative mixes of military and civilian goods. 
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FIG. 3. I.I.* NATIONAL ARMS BUDGET 

ARMAMENTS DETERMINATION 

The assumptions of convexity and negatively sloping indiffer¬ 

ence curves are much more troublesome with regard to choices between 

individual weapons or weapons components. Individual weapons have many 

of the aspects of intermediate or even producer’s goods in that under 

certain circumstances they display erratic behavior at the margin. 

For instance, if one considers along one axis successive in¬ 
crements of defensive radar installations, then the possibility arises 

that the last installation to close a radar net or line will have a 

marginal utility much larger than that of the preceding increments 

relative to decrements of a well-behaved alternative system (say air- 

11 
borne radar patrols)—thus violating convexity. 
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Furthermore ,if systems which interfere with one another are 

portrayed on the two axes, then an increment of, say, antiballistic 

■ missiles may require an increment of defensive radar in order to main¬ 

tain the same level of utility given that the former utilizes nuclear 

warheads which can blind one’s own defenses. This constitutes a viola¬ 

tion of the negative slope condition in a manner not uncommon to the 

outer reaches of an isoquant production function in which some factors 

exhibit absolutely diminishing returns either alone or in connection 

with a mutually interfering factor. 

These phenomena are only peculiar to rather specific weapons- 

components. If one defines weapons-systems along functional or output 

oriented lines, then some of these troublesome characteristics of 

components can be subsumed in determining the units of measuring the 

deployment increments of the applicable weapons-system. In the second 

example, again, a systems approach measures increments of ballistic 

missile defense (BMD) in units which incorporate the number of radars 

in excess of those needed to support dry-fire (i.e. losses to one’s own 

fire) in measuring the units of deployment of that system. The problems 

mentioned above are not too common and, in any event, frequently sub- 

sumeable into a meaningful systems definition. 

This completes the discussion of the assumptions and condi¬ 

tions which must obtain for the existence and the uniqueness of a well 

behaved ordinal utility calculus applicable to one country’s aggregate 

and individual weapons choices. The conditions under which utility 

relations, weapons preferences in particular, can be considered stable 
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enough to enter into solutions remains to be considered. These include 

considerations of the interrelations between sovereign states, allied 

and hostile, and the interrelations between weapons utility and the pro¬ 

cesses by which resources are converted into armed force. 
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3.1. b: ON IMTBRDEPEiTOEHCE 

An analysis of the internationalization of weapons-system 

acquisition can only take the foregoing as a point of departure in 

i 

examining the phenomena of international arms trade for while the 

previous section posited the assumptions necessary to define a utility 

calculus on a national basis, it has not yet suggested the conditions 

under which that calculus would be static in the face of actual, as 

opposed to hypothetical, weapons deployments so as to permit of determi¬ 

nant solution in conjunction with a technological calculus of economic 

transformation. 

In particular, the existence of two other classes of sovereign 

states, hostile and allied, raises the prospect that one state's stra¬ 

tegic utility may be affected by exogenous changes in another state's 

strategic utility function or by direct interdependence arising out of 

the fact that enemy redeployments made in the face of one's own initial 

deployment may shift one's own utility function (which is after all as 

much a function of enemy deployments as one's own) and thus call for 

another redeployment on the part of the initiating state—a process 

with no clearly determinant end. 

In the last analysis, a strategic welfare calculus must some¬ 

how take into account above all that one country's strategic utility is 

not a function solely of variables under that country's control or 

accruing uniquely to it. Indeed, nations view their own strategic 

utility, their own security, in relation to that of their adversary- 

in relation both to the determinants of the adversary's security, e.g. 

his weapons deployments, but also to the degree to which an adversary's 
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aggregate utility might seem to he enough to allow it to be confidently 

aggressive. 

As a first approximation, one might surmise that an increase 

in the security of one country is totally at the expense of that 

country’s adversary. This is the zero-sum hypothesis as applied to a 

two-person game. Given that and some cardinal measure of utility, unique 

optimal solutions can be derived to yield optimal solutions for a host 

12 
of problems including those of weapons deployment. 

However, the zero-sum hypothesis is very extreme in its des- 

cription of interdependence and eliminates at the outset the possibility 

of considering hostility as less than absolute. It, in elevating- a 

situation of conflict to a presumption of hostilities, is in fact a 

13 
tactical rather than a strategic paradigm. In fact the only remotely 

.realistic applications of game theory as an operations research tech¬ 

nique have been limited to tactical situations such as fighter-inter¬ 

cept or duels. 

Through tacit cooperation, a creature of more realistic games 

of indeterminate solution, both players can do better by cooperating in 

a limited fashion despite a basic conflict of interests. This suggests 

that under certain circumstances nations, even hostile ones, can 

increase t^eirown utility through measures such as arms control, flexi¬ 

ble, controlled, damage-limiting, bombing strategies, or reductions in 

the provocativeness, but hot the effectiveness, of weapons deployments. 

The interdependence of strategic utility as between hostile 

communities then generally prevents a solution to armament deployment 
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problems on the basis of the assumptions made thus far, for while one 

country may be indifferent between a certain set of weapons mixes, it is 

unlikely that a foe will be equally so, and redeployments which he makes 

in view of some original deployment will change the parameters of that 

deployment’s utility. 

Conceivably one could, in constructing a national strategic 

utility map, collapse certain knowledge as to enemy counter deployments 

and thus definitionally arrive at a stable indifference map. Such a 

tautological device is, however, of no practical interest or real 
L, 

significance and is foresworn. 

At the present time no theory of arms races exists which is 

capable of yielding sufficient detail as to the prerequisites and conse¬ 

quences of arms races to allow for incorporation into international 

trade theory and the subsequent illumination of the direct role which 

international weapons trade and development play therein.1^ Neverthe¬ 

less, some remarks on the subject will be made in a subsequent section. 

Analysis can, however, fruitfully proceed under assumption of 

a world in which nations generally seek to maintain some level of util¬ 

ity in an optimal, i.e. minimum cost, fashion and/or to enhance their 

security only through moves which do not provoke reaction. 

An examination of the utility interactions between hostile 

nations is necessary to the understanding of interdependence between 

alliance partners. If all countries were alliance partners, then there 

would be no problem for allies are precisely nations who do not regard an 

increase in one country's security as necessarily at their own expense. 
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It is the existence of common foes which make allies inter¬ 

dependent. Ironically, common foes are the raison d*etre of alliance 

organization and the unique difficulty in constructing an analytical 

framework for determining intra-alliance strategic configurations. Un¬ 

less the strategic preferences of allies are identical—a situation 

which is physically unlikely and legally unenforceable—then strategic 

interactions between friend and foe will be transmitted throughout the 

alliance, but not necessarily in the same fashion. 

Of course, if an alliance is defined along maximalist lines 
t. • '• 

essentially as an extension of the community indifference assumption, 

then alliance logistical strategy becomes identical in form with 

national strategy and armaments policy. This is, also, a too facile 

way out of the problems of analysis raised by strategic interdependence 

and is not likely to correspond to conditions within the il.A.T.O. 

alliance so long as that alliance is one of sovereign rather than client 

states. 

A supranational utility calculus (with the United States as 

a super-nation) may have once formed the basis of the N.A.T.O. alliance 

and determined its armaments policy. The central thesis of this work 

is, however, that a supranational armaments policy is not necessary, 

indeed, perhaps not even desirable, for a beneficial international 

armaments community. 
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3-1.c: UNCERTAINTY, CAUTION, AND THE INDIRECT APPROACH 

Uncertainty as to the precise configuration or even the out¬ 

come of series of moves and countermoves precludes the logical validity 

Of attempts to improve strategic utility through cunning arms deploy¬ 

ments. In other words, some technological or economic innovation which 

allows one state to reach a higher level of strategic utility would 

likely trigger a sequence of redeployments by a foe—or anyone regarding 

any amount of the enhancement in security as being at his expense— 

which might or might not leave that state ultimately better off. 

Thus, not only does interdependence make it impossible to 

solve an international trade model in the sense of maximizing strategic 

utility, but it raises the possibility—though not the certainty—that 

pursuit of maximum strategic utility in an uncertain world may be 

horribly self-defeating. 

Uncertainty and interdependence argue in foreable combination 

generally against actually commiting—as opposed to threatening to com¬ 

mit-resources to deployment programs which would appear to yield total 

gains in strategic utility as these gains may be of fleeting benefit, 

indeed. 

Caution, on the other hand, again in combination with uncer¬ 

tainty and interdependence, does not allow it to be supposed that 

initiation of a decline in one state’s strategic utility might not sig¬ 

nal some advantage to hostile powers in the form of an unearned increase 

in their strategic utility which they might seek then to re-enforce by 

seizing the initiative to gather considerable, perhaps irreparable, 

momentum with additional utility-enhancing deployments. 
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Interdependence, uncertainty, and caution—conceptual elements 

generally not incorporated into civilian trade models but critical to 

the interface with national strategy—combine in a utility calculus to 

finally define the object, in particular, three objectives for inter¬ 

national arms trade and weapons development: 

(1) The m&intenance of overall and individual national 
levels of strategic utility at costs lower than those 
otherwise available on a national basis (i.e. increased 
utility from trade solely through release of resources 
for employment in civilian production); 

(2) The enhancement of strategic utility through wider 
>• and cheaper availability of weapons-system components 

such as command and control hardware whose deployment 
confers increased security on friend and foe alike; 
and, 

(3) The maintenance of a flexible posture in logistical 
strategy which would maintain or increase the threat 
that an attempt by any power to push off on a de- 

.stabilizing round of weapons deployment would rebound 
to the initiating power’s ultimate disadvantage. 

These are minimal objectives for a regime of "free" arms 

trade and development, at least, as compared with the theoretically 

realizable benefits of free civilian trade. At first glance, they 

would appear to be only the remnants of the beautifully complete theoreti¬ 

cal framework developed in connection with the analysis of free civilian 

trade. At best, this analysis would give little more prospect than of 

being a somewhat more detailed configuration of that terra incognita 

recognized only to be dismissed for cs an exception to the 

case for free trade, namely, the realm of national security. 

However, the reefs on which the theory of free trade is found 

to be scraping its bottom—interdependence and uncertainty—are not just 
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inconveniences endemic to the study of national security problems but 

the central factors of conflict and basic tenants of strategy. Ulti¬ 

mately, economic theory if it is to be applicable to national security 

problems must give concrete expression not Just accommodate itself, to 

uncertainty and interdependence. 

Thus, for instance, in tactics and strategy as developed by 

Captain Liddell-Hart, economy of force is realized not through profit¬ 

able commitment of resources to battle but through deployments of a 

multiple threat character which leave an adversary uncertain as to what 

is to be attacked thus necessitating hedging against all possibilities 

and thereby preventing calculated seizure of the initiative by the 

adversary through commitment to attack or defend a particular, or rather 

15 
the right, sector. 

While the thrust of economic science is the development of 

enough or more than enough equations to permit of determinental solution, 

strategy seeks always to introduce additional variables into an adver¬ 

sary’s system of, equations. This profound philosophical divergence 

should dampen any excess enthusiasm over the prospects of realizing 

enormous gains from the application of economics to strategy generally, 

without however negating the fruitfulness of a humble economic calculus 

in elaboration of such aspects of strategic theory and practice as are 

amenable to such analysis. 

Thus, incorporation of a technical/economic production calcu¬ 

lus with a utility calculus conditioned and delimited by strategic con¬ 

siderations can only hope to yield limited but nevertheless useful 
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indications of the nature and location of solutions to questions of 

logistical strategy. Such indications fall short, to be sure of a full¬ 

blown theory of strategic choice, but they are offered as a better frame¬ 

work for assessing an institutional change proposal than the prevalent 

caeaphony of suspicion and prejudice narrowly derived from recent ex¬ 

perience. 
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3 .l.i/Notes 

1. New York, F. A. Praeger, 1963. 

2. BEAUFKE, Gen. Andre, "The Laws of Deterrence," Part I, Deterrence 
and Strategy, Mdjor-Gen. R. H. Barry, Trans., (New York, F. A. • 

Praeger, 19(06), pp 23-105. 

3. Several aspects of the' present study derive from the author’s under¬ 
graduate study "The Economic Consequences of Four Military Strategies 

in Two Phases" (Economics 304, Rice University, May 1964) which took 
as a point of departure for re-examining the concept of economic 

potential for war a spectrum schema of conflict alternatives. 

4. It is interesting, I think, at this point to compare Boulding, 

Conflict and Defense: A General Theory (New York, Harper and Row, 
1962) and Beaufre’s companion volumes Introduction to Strategy (New 

York, F. A. Praeger, 1965) and Deterrence and Strategy ^~Cf. note 2 
above). These works are roughly comparable in scope with-Beaufre 

>. fading out on the lower levels of conflict where Bouldin’s analysis, 

which is based on economic bargaining and rivalry, is most firmly 

grounded. Boulding preserves the rich analytical content of his 
work in the upper reaches of conflict but only at the expense of 

psychological and historical realism. Beaufre, in contrast, begins 

with psychologically realistic and logically unassailable principles, 

generally those of F'och, which are nevertheless so abstract and un¬ 
measurable as to be almost devoid of analytical content. (On this 

last point, Cf. Bernard Brodie’s review of Introduction to Strategy 
and Discussion et Strategie in Survival, Vol. VII, No. 5> August 1965, 
pp 210-212.) 

There is no apparent transformation which would convert Beaufre’s 
model from merely a schema to an analysis and recast Boulding’s 

analysis. One cannot help but speculate as to whether and how the 

divergent interpretations of current problems and prescriptions by 
these authors would be reconciled by a true synthesis of economic 

and strategic reasoning. 

5. Two works are outstanding in their inquiry into these processes. 
Lewis Richardson's Arms and Insecurity (Pittsburgh, The Boxwood 
Press, i960) develops a thesis relating to the origins of war gen¬ 

erally and of the desire to acquire armaments in a mathematical 

fashion which forms the basis for a great deal of the theoretical 
representation of arms races. Quincy Wright's A Study of War 

(Chicago, Chicago University Press, 2nd ed., 1965) draws on the 
massive resources of the Causes of War project begun at the Uni¬ 

versity of Chicago in 1926. 

Most of this work goes far beyond the scope of this analysis partic¬ 

ularly in its emphasis on the root causes of war. While these works 

are incredibly rich and comprehensive, they do not develop a concept 
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of strategic utility which is useful in distinguishing be¬ 
tween weapons, but rather relate weapons generally to the economy 
and other sectors of human endeavour. 

.6. An attempt to develop a democratic, or at least a popular, participa¬ 
tion in the assessment of particular weapons has been made in con¬ 
nection with the consideration Eallistic Missile Defense (BMD) de¬ 
ployment. The results of the survey conducted by GE's TEMPO group 
(including the remarkable finding that 2/3 of the American public 
believes that the U. S. does, indeed, have an effective BMD system 
deployed!), is included in McMahan, et. al., Public Opinion and 
Ballistic Missile Defense: Report of an Exploratory Survey, (Santa 
Barbara, Calif., G. E. TEMPO, RM-64TMP-50, 30 September 1964), 
table 3-1• 

7- Cf. "A Fiscal Theory of Defense Expenditure," Economics 506, Rice 
University, May 1965• 

i, -1 - 

The nature of the budgeting process and its economic rationale, 
founded in the diversification and elaboration of techniques for 
dealing with the multidimensional defense resource allocation 
problem, are examined at length in Program Budgeting, David Novick, 
Ed. (Cambridge, Harvard University Press, 1965), particularly Ch. k. 

8. The civilian trade analysis referred to is primarily that of Meade 
as presented in A Geometry of International Trade (London, Allen 
and Unwin, 1952), and utilized extensively in The Theory of Inter¬ 
national Economic Policy; Trade and Welfare (Vol. II), (Oxford, 
Oxford University Press, 1955)• In arriving at this calculus, two 
other standard references, Jaroslav Vanek's International Trade; 
Theory and Policy (Homewood, 111., Richard D. Irwin, 1982), and 
C. P. Kindleberger’s International Economics (Homewood, 111., R. D. 
Irwin, 1963 )> have been consulted. This note should not, however, 
be construed as passing off on the above any responsibility for this 
particularly bizarre adaptation of their theory and concepts. 

9. MEADE, A Geometry of International Trade, op. clt., p 9* 

10. This assumption is basically that national defense expenditure is 
potimally financed and is based on a combination of the pure col¬ 
lective good hypothesis and the possibility of an ability-to-pay 
approach to taxation as developed and discussed in "A Fiscal Theory 
of Defense Expenditure," op. cit. 

11. The problems of utility interdependence and the definitional solu¬ 
tions to them, including the problem of increasing marginal returns 
peculiar to "gap-filling" and "fix-it" weapons categories and sys¬ 
tem proposals, the example used here particularly, are discussed by 
Malcolm Hoag in "Some Complexities in Military Planning," World 



Politics, July 1959, HAND Paper P-1531, which is to he included in 
his N.A.T.O. Strategy and Economics (not yet published). 

12. C-ame theoretic literature relating to armaments and national strategy 
is legion. The zero-sum game is presented in Anatol Rapaport's 
Games, Fights, and Debates (Ann Arbor, University of Michigan Press, 
i960), and is subsequently criticised in his Strategy and Conscience 
(New York, Harper and Row, 1964). Cf. also Morton A. Kaplan, System 
and Process in International Politics (New York, John Wiley, 1957)• 

13. The debate over the applicability of game theory, if any, to ques¬ 
tions of national strategy and international security is sharply 
drawn and summarized in an interchange between two disparate spirits: 
Rapaport of the Center for Conflict Resolution in "The Anguish of 
Conscience," and D. G. Brennan of the Hudson Institute in "Strategy 
and Conscience" both of which appear in The Bulletin of the Atomic 
Scientists, December 1965* PP 25-36. 

14. Richardsonian models (see note 5) are the closest thing to unique 
solution models. However, they are models of aggregate expenditure 
on arms rather than of choice between weapons. Martin McGuire’s 
Secrecy and the Arms Race, Harvard Economic Studies No. 125 (Cam¬ 
bridge, Harvard University Press, 1965) and T. C. Schelling’s Arms 
and Influence (New Haven, Yale University Press, 1966), are perti¬ 
nent to this still unresolved problem. 

15. A great deal of Hart's theoretical work is summarized in his 
Memoirs, Vol. I (New York, Putnam, 1965). Hart sees uncertainty 
not as an analytical complication but its manipulation and creation 
as the very essence of strategy. This view is present particularly 
in the theoretical schema of Beaufre in Deterrence and Strategy, 
op. cit. 
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3.2: REAL ASPECTS 

The ensuing section develops with rigor modest by the 

standards of contemporary economics a theoretical schema applicable to 

salient aspects of the production of modern and advanced weapons. The 

previous section discussed strategic concepts fundamental to the de¬ 

termination of deployment preferences. Subsequent sections will deal 

with the development of weapons and weapons research. At first blush 

this would seem to reverse the natural order of things. However, in a 

theoretical, as opposed to a purely descriptive, discussion it is pro¬ 

per to examine each step in a natural sequence in terms of the subse¬ 

quent, not the preceding, step. In practice, of course, all activities 

are happening simultaneously and interacting so that any ordering is 

bound to be some sort of academic construct. 

NOTATION 

Drawings in the subsequent sections utilize the following 
symbolic conventions: 

Categories of weapons are denoted by roman letters. 

Modular weapons components are denoted by roman numerals. 

Weapons systems are denoted by roman letters referring the 
category of which they are a part and a stroke-numeral notation dif¬ 
ferentiating alternative systems. 

Amounts produced are indicated in the lower case while de¬ 
ployments are indicated in the upper case. 

In each case the country producing or deploying is indicated 
by a numerical superscript. 

National transformation frontiers are depicted in red and 
green. 

Optional trade/deployment solution states are depicted in 
yellow. 



3.2.a: TRANSFORMATION FRONTIERS 

Transformation frontiers such as the civilian-military goods 

curve used earlier or the familiar guns-butter curve are commonly 

utilized in conjunction with a utility-indifference analysis of demand 

to portray the "real" or production side of international trade. 

The derivation of these frontiers can be as simple^- or as 

O 
complex as one desires. Basically, transformation frontiers take as 

fixed for individual countries their factor endowments and the attend¬ 

ant technological relationships between those factors and alternative 

outputs. Commonly, the available supplies of two factors, capital and 

labor, and a set of production functions relating these factors to the 

alternative production possibilities are taken to be fixed and speci¬ 

fied, respectively, as the starting point of supply analysis. 

By considering, then, the most efficient uses of factoral and 

technological givens for alternative uses (usually for ease of demon¬ 

stration, but without loss of generality, in a two-factor, two-output 

case) the Edgeworth technique of marginal analysis yields a transforma¬ 

tion frontier depicting the range of alternative output mixes which 

utilize all of the fixed resources in the most efficient manner impli¬ 

cit in existing technology. 

Typically, such a transformation frontier exhibits increasing 

marginal costs and is, therefore, concave with respect to the origin of 

the goods axes. Stated precisely, increasing marginal costs reflect the 

fact that as the production of one good increases, each additional 

increment of a second good is somewhat more expensive in terms of the 

first good forgone than the last increment preceding it. Increasing 



marginal costs are, as it were, the output counterpart of the endemic 

input phenomenon of diminishing marginal returns. 

In terms of broad categories of weapons production, it should 

not be difficult to perceive that the costs of building, say, air- 

weapons with specialized factors otherwise allocated to, say, military 

facilities construction will increase as successive factors are employed 

to less and less effect in terms of air-weapons to the increasing 

detriment of production in terms of construction output. 

In particular, for distinct and well-developed categories of 

weapons production, i.e., employing relatively specialized and inflexi¬ 

ble factor-sets, it is the most generalized or easily transferable 

factor inputs, say, draftsmen and pencil sharpeners which are bid away 

first from one category of production to the other in the process of 

shifting production to meet changed national or international demand 

conditions. The factors bid away will be transferred in increasing 

order of their importance to the declining industry, but in decreasing 

order of importance to the industry increasing production. In the 

extreme, air-weapons manufacture would be bidding away civil engineers 

and pile drivers, using them for drafting and pencil sharpening, 

respectively. 

The above example is, of course, fanciful particularly in a 

many-factor many-product world of production where factoral transfers 

are unlikely to be either as unsubtle in character or extreme in extent 

as those envisioned above. However, it does illustrate the factoral 

origins of the phenomenon of increasing marginal costs and the proximate 



45 

marginalism in the behavior of firms in their acquisition and retention 

of vital factors. 

On the other hand, for less distinct and general categories 

of goods and their respective production activities, particularly for 

modularized components,3 constant marginal costs are highly probable. 

Components are generally produced by diversified concerns (diversified 

with respect to any one component) possessing limited but highly adapt¬ 

able fixed factor allotments, say, printers and presses, in combination 

with certain exclusive factors or rights, say galleys of copyrighted 

material. Such firms, or national groups of firms, can produce all or 

mixes of a set of components by simple linear allocations of factor • 

Figures 3*2.1 and 3*2.2 geometrically depict the transforma¬ 

tion frontiers for two distinct general weapons categories subject to 

increasing marginal costs, in the first instance, and for two production- 

substitutable components subject to constant or linear marginal costs, 

in the second instance. 



FIG. 3.2.1* TRANSFORMATION FRONTIER 
CATEGORIES w/ increasing'marginal costs 

FI 6.3.2.2.s TRANSFORMATION FRONTIER 
COMPONENTS w/ constant marginal costs 

BH u 
I 

A 1 

For two, or more, countries national transformation frontiers 

4 5 
can be added geometrically after the methods of Lerner and Graham' to 

form the international production possibilities frontier. Such addi¬ 

tions are depicted for the two cases of marginal costs described above 

in two goods and two countries, hence, two dimensions in figures 3*2.3 

and 3*2.4, 
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FtG. 3.2.3.! INTERNATIONAL PRODUCTION POSSIBILITIES FRONTIER 
ccso of increcctso racirglnal costs 

FIG.3.2.4.* INTERNATIONAL PRODUCTION POSSIBILITIES FRONTIER 
ccsc? c? constant marinas cects 



A straight-line tangency with, either a national or inter¬ 

national production-possibilities frontier represents the relative price 

trade-off determining, as the coordinates of the point of tangency, the 

most efficient allocation of production attainable through shifts of 

factors as between the output mixes depicted on the curve. In the case 

of increasing marginal costs, except in the case where the-slopes of the 

concave curves are everywhere and uniformly different, it is unlikely 

that a price line will obtain so as to determine complete specialization 

for any one country. 

Under increasing marginal costs neither is it likely that 

international demands will so combine with differences in production 

advantages as to preclude price changes under an international market 

which would call forth some specialization of production unless there is 

some subtle or conscious influence between the two. In the case of 

constant marginal costs, distinct prices will prevail throughout the 

range of any particular nation’s production and, in the case of joint 

-X* 

demand, call forth complete specialization by at’ least one nation. 

Ideally, the particular price line which determines the al¬ 

location of production must also represent the best attainable distribu¬ 

tion of output and, hence, of utility among the trading nations. Thus, 

the solution price line will also be tangent to the appropriate utility- 

indifference curve of alliance partners jointly or to the individual 

Called identical tastes by Meade & Kindleberger. Described by common 
utility-indifference curves and referred to as common deployment prefer¬ 
ences here. 



national curves severally.. Such a double tangency equates the nations’ 

marginal rates of transformation and of substitution by equating the 

marginal costs and revenues in the international weapons market through 

7 
non-discriminatory pricing. 

The most important thing,to note at this point is, however, 

that for the production-possibilities frontier to be meaningful even 

under a no-trade regime there must be mobility of productive factors 

between the national industrial activities. Further, it should be 

noted again that in the case of distinct weapons categories this mobil¬ 

ity requirement is quite stringent and that the process whereby a 

nation can produce anywhere along a smooth curve according to prevailing 

prices involves the sometimes arduous process of shifting factors, 

particularly labor, among distinct productive activities. 
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3.2.b: TRAKSFORMATION CURVES 

In the conventional analysis of civilian trade, definition of 

the utility-indifference map and specification of the appropriate trans¬ 

formation or production-possibilities frontier suffice to admit of a 

utility maximization type of determinate solution. Under some circum¬ 

stances this sort of solution might be appropriate to strategic weapons 

trade. However the point has been previously advanced that attempting 

to improve strategic welfare through increased levels of weapons deploy- 

8 
ment seems likely to yield only fleeting advantage. 

Thus, if we largely rule out the possibility of meaningful 

gains in strategic utility, what then is the point of strategic weapons 

trade? The objective advanced in this section of the present analysis 

is the minimization of real costs associated with maintenance of a 

stable galaxy of weapons deployments subject to maintenance of an 

appropriate mobilization case. 

The transformation frontiers previously described rest on the 

assumption of fixed factor endowments. The "static" analysis of civilian 

trade generally does not depart from that assumption. However, in order 

to develop an analysis capable.of supporting the stable utility assump¬ 

tion made in connection with strategic weapons trade, as is done in some 

"dynamic" analyses of civilian trade, the assumption of fixed factor 

endowments must be dropped, at least, with reference to the defense 

sector of the respective national economies. Specifically, the limited 

concept of the transformation frontier with only inefficient interior 

points must give way here to a more elaborate, and possibly more dis¬ 

orderly, concept of entire families of transformation curves. 
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Relaxation of the assumption of fixed factor endowments or, 

rather, of static resource commitments permits a hypothetical broaden¬ 

ing of the transformation frontier to a family of such frontiers or 

curves representing various levels of resource commitments to defense 

production. More importantly for some aspects of strategic analysis, 

alternative ways in which any particular transformation frontier can 

be altered may be envisioned. Typically, this analysis will take a no¬ 

trade frontier as a point of departure and seek a solution among various 

interior points and curves representing various configurations for a 

" 9 
process of industrial run-down. 

In the case of disparate categories of weapons production, 

the transformation curves may take on a number of configurations. First, 

in the case where there are no underlying economies of scale in the two 

national technologies of production, proportional withdrawals of factors 

from both categories, i.e., a balanced pattern of industrial run-down, 

leads to a parallel nest of transformation curves such as that depicted 

in Figure 3*2.5: 



However, the possibilities for shaping the pattern of run¬ 

down or of growth in various industries are numerous. Through direct 

intervention' by government the pattern of growth or decline can be 

influenced by the proportions of factor withdrawal and growth, as well 

as by patterns of investment in technological improvements. In this 

manner, comparative advantages may be constructed out of otherwise 

"balanced” production-possibilities, or nations may contrive to build 

or to run-down to "balanced" industrial configurations. Figures 3*2.6 

and 3*2.7 illustrate two such courses of development: 
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The possibility that economies of scale and their concommitant 

decreasing marginal costs exist or can be built into the technological 

basis of defense production raises some interesting possibilities. 

Through conscious investment in new technology, configuration of work¬ 

forces along cadre lines, attention to externalities and natural re¬ 

sources policies, individual or groups of production categories and 

industries might be run-down and reconfigured so as to incorporate de¬ 

creasing marginal costs. Where time is considered explicitly as a cost, 

one might think of designing industrial capacities with a high accelera¬ 

tion potential. In terms of physical and human factors, one might think 

of industrial patterns wherein factors become increasingly interchange¬ 

able on the margin with expansion of the scale of production. 

The following four figures depict run-down with and run-down 

to decreasing marginal costs in one and two categories of production: 

FIG. 3.2.8.= RUN-DOWN 
. to cocrccoir.-i coats 

in both cttiQcries 



c: c 

FIG. 3.2.8s RUM-DOWN 
with decrocoing costs 
in bc'*h cotOQoriss 

FIGs 3.2.10s RUM-DC17M 
to iincroessno costs 
in ©no category 

PM» *iv\ 
«Nk*V«i V w iiJ 6** 

v.’ivii snsrccolng costs 
In cr.o ccvoGcry 

A 
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Decreasing marginal costs are not thought to be a common 

characteristic of transformation frontiers but are accorded acceptance 

and interest in classical trade literature at least as a temporary 

phenomenon.Decreasing marginal costs, besides being a desirable 

mobilization base characteristic, are however widely recognized as a 

central aspect of advanced weapons-system production.^ 

The production-possibilities frontiers of comperable weapons- 

system are, as in Fig. 3.2.12, most likely to be convex with respect to 

the origin owing to learning-curve and other economies of scale. 

Convex transformation frontiers admit of two sorts of solu¬ 

tions. Complete specialization by a country in some one system implies 

complete realization of the scalar or learning-curve economies inherent 

in long serial production runs. On the other hand, if the national 
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utility-indifference curve at the point of tangency with the national 

transformation frontier is more convex than that frontier, then un- 

12 
specialized production may result. 



58 

3.2.c: THE NATURE 07 SOLUTIONS 

The analytical devices developed thus far: national utility- 

indifference maps and transformation curves, admit of numerous types of 

solutions collectively illustrating the nature of possibilities and some 

of the problems inherent in an international armaments community. 

Three salient solutions will be presented in this section. 

The first of these depicts the benefits to be derived under a common 

armaments policy through production specialization. This particular re¬ 

sult forms the basis for virtually all of the weapons trade discussions 

13 which have focused on the previously mentioned N.A.T.O. programs. 

The second solution posits run-down to identical "balanced" 

industrial configurations under conditions of specialized and disparate 

deployment preferences. These conditions should be more relevant to the 

problems of a looser alliance than that which has been deemed necessary 

in the immediate post-war period.^ 

The third solution is based on the peculiarities of inter¬ 

national trade in advanced weapons-systems under conditions of decreas¬ 

ing marginal costs and common preferences. Such an example is particu¬ 

larly relevant to recent U.S.-U.K. experience as well as to proposed 

U.K.-France schemes.^ 

Since only the defense sector is explicitly considered, 

these solutions must be considered, or dismissed, by economists as 

"suboptimizations" and only accepted as valuable upon assumption of 

fundamentally efficient and equitable relations, public and private, 

throughout the rest of the national economic systems.- 
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Figure 3.2.13 (Plate II) depicts the positions of parties 

prior to initiation of that form of trade which is consistent with 

international strategic stability in the case where alliance partners 

possess comparative national advantages in the transformation of major 

weapons categories and where the partners share common deployment 

preferences. Prior to trade, the nations are on the same indifference 

curve, i.e. they possess the same level of strategic utility. Further¬ 

more, each country achieves that level of utility through deployments 

which reflect its peculiar circumstances of supply. Note particularly 

that differences in deployments do not reflect any strategic predelic- 

tion, but solely the fact that the nations have comparative advantages 

in supply and that, in the absence of trade, these peculiarities de¬ 

termine differentiated deployments. Note further, that taking those 

frontiers as fixed, the nations have the option of attempting to attain 

higher levels of strategic utility through trade leading to further 

specialization in production. 

Besides the disadvantages previously noted to such a course, 

it is evident that taking tljie option presented would, in general, be of 

differing utility to each partner and, thus, even in the event that 

strategic utility accruing is not disrupted by an enemy reaction, could 

be rather inequitable—certainly an undesirable situation in a peace¬ 

time alliance. 

Plate III depicts the possibilities for trade—possibilities 

of lasting benefit—realizable through a proportional run-down of each 

nation’s respective industries offset by increased over-all efficiency 
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in distribution of output through international trade. Each country 

produces more of that category in which it retains a comparative ad¬ 

vantage but trades that item in whose production it is relatively 

gifted so as to attain a new deployment mix of utility equivalent to 

the former autarkic mix. Note that the principle of comparative ad¬ 

vantage is reflected solely in the respective countries’ output nixes— 

not in the identical deployments—and that homogeneous prices obtain in 

the international market for the two categories. 

Without trade, the nations had a multilateral welfare maximiza¬ 

tion trade option. Under the circumstances of trade depicted here, note 

in contrast, that each nation now has the unilateral option, through 

refusal to trade, of plunging itself and its partner to lower and un¬ 

equal levels of strategic utility. The significance of this type of 

option is reserved for later.discussion—only its character being 

sketched here. 

The benefits of trade are in the form of the factors of 

production released for rewarding employment in the civilian economy- 

through the fact that each country, in the new positions, is producing 

somewhat more of that category in which it has comparative advantage 

and rather a good deal less of that in which it is disadvantaged. 

Further, if the nature of strategic uncertainty is such that the utility 

of individual categories is most likely to change in extremum e.g. that 

the indifference curves are likely to flap about at their edges, then 

under these circumstances in which the new deployment is midway between 

the two old ones each country might find the new deployments somewhat 



more comfortable, though not any more preferable. Certainly, with the 

identical deployments there can be no question of spurious invidious 

comparisons arising out of irrelevant notions of prestige attached to 

particularly glamorous or non-glamorous weapons categories. 

Plate I of this, as of the subsequent two, figures presents 

the salient geometrical points and relationships operative in the 

graphical solutions. The vertical bar notation refers to the vector 

distance between the points enclosed while the double vertical bar 

notation indicates parallelism between the lines denoted by the symbols 

on either side of it. 

Plate II of Figure 3-2.14 depicts a pretrade situation of 

potentially even greater general relevance than that of the previous 

figure: namely, the situation in which the nations have comparative 

advantages and specialized deployment preferences favoring the same 

weapons category. Even within an alliance a multitude of legitimate 

factors, e.g. geography, traditional doctrine, heterogeneous inter¬ 

national political commitments and legacies, post-attack scenarios, etc., 

can give rise to disparate deployment preference patterns. Certainly, 

preassigned wartime roles may not necessarily be the exclusive factor 

in accounting for such disparities or the only reason for permitting 

them. In any event, disparate preferences aside, attainment of equiva¬ 

lent levels of strategic utility" Is still taken to be an operative sine 

qua non for a peacetime alliance as opposed to an alignment based on 

some form of hegemony. 



As is possible when such disparities have an historic back¬ 

ground, in the pre-trade situation an hand comparative advantages in 

production have evolved in a like direction. In this particular in¬ 

stance, though not generally, the combination of the two biased supply 

and demand phenomena is such as to negate the possibility of a fixed- 

factor welfare-maximization solution option. 

Sor, does the interior-point mode of solution by industrial 

run-down such as employed in the previous example suffice so long as 

the parent frontier is concave with respect to the origin. Rather, a 

solution is possible under these circumstances only on the basis of a 

reconstruction of the production frontier so as to permit additional 

production capabilities in the area of previous disadvantage. The 

solution proposed here explicitly depicts a situation in which nations 

have deliberately backed away from comparative advantage and have con¬ 

structed identical production frontiers for instance through mutual ex¬ 

change of biased factors of production. 

The benefits of such a solution accrue through achievement of 

a balanced frontier which may be more advantageous than the former one 

in the event that circumstances of war which imply forced autarky and 

a convergence of preferences or in circumstances where there is the 

possibility that the divergence of preferences might become an undesir¬ 

able habit growing out of interrelationships between national armaments 

and military establishments. 

Further, the trade solution itself provides for greater de¬ 

ployment of that particular weapon in which each nation has specialized 
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its tastes, so that if circumstances of war imply further divergence of 

tastes and a total reliance on stoc'ks of weapons deployed, then in those 

unhappy circumstances each nation would he somewhat better off than it 

would have been otherwise. There'is much in the way of "hedging one's 

bets" in the beneficial nature of the solution presented in Plate III 

of Figure 3*2.14. In terms of factors appropriated by or released from 

the defense sector, nothing in particular can be stated on the basis of 

the concepts presented. The possibility of some transfer of factors 

between the nations has been alluded to. This last point emphasizes 

the differences between the present technique and traditional trade 

1(5 
theory wherein international factor mobility is an exotic phenomenon. 

The nature of the unilateral option under trade in this in¬ 

stance should be familiar given the discussion in the previous example. 

Very curiously, in terms of civilian theory, notice that the objective 

of retention of previous equal utility levels and disparate preferences 

together determine the solution's dependent variables: the national 

production and deployment mixes and the international price or trade¬ 

off independently of all supply parameters'. Voici les imperatifs de 

defense. 

Figure 3*2.15 depicts solutions applicable to the case of de¬ 

creasing marginal costs and, hence, to most advanced weapons-systems. 

There need be no comparative advantages under these circumstances. 

Savings are realized through external and/or internal economies of 

scale growing out of long production runs. In the instance depicted on 

plate, two of slight comparative advantages in extremum greater cost 
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savings can most probably be realized through the specialization pattern 

shown in Plate III, but savings would still have been considerable had 

the exact opposite national specializations been imposed. 

Note that the inefficient solution of plate II is stable so 

long as preferences are more convex with respect to the origin than the 

transformation curves. Also, the monopolistic character of decreasing 

marginal cost possibilities is apparent from the fact that the extremum 

solution only provides for a price range within which there is room in 

which the nondiscriminatory price line depicted may be imposed or within 

which other exogenously determined prices might obtain. 

Optional solutions follow the pattern of previous solutions. 
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3-2.A: THE DIVISION OF LABOR RECONSIDERED 

Discussions of alliance economics have made much of the virtues 

of an international division of labor in alliance provisions for national 

defense. However, the exact nature of this division of labor and its 

concommitant benefits has remained illusive. More often than not the 

division of labor is invoked rather than even half-rigorously demon¬ 

strated. 

The foregoing analysis permits one to speak more precisely 

about the character of an international division of labor -in international 

logistical strategy and to examine the benefits derivable therefrom. In 

v, * * 

classical terms, the benefits of an international division of labor are 

realized through the increased specialization in production permitted by 

the possibilities of an international exchange of output. 

Unfortunately, the phrase has lent itself to serious misuse. 

Consider the pre-trade situation depicted in Plate II of Fig. 3*2.13. 

By virtue of comparative advantages in production, the nations have 

specialized relative to each other in the composition of their respective 

output mixes. Although the nations have the same weapons preferences, 

they deploy different, but equivalent, forces in accordance with their 

own peculiar circumstances of supply. A specious invocation of the 

division of labor can be made at this point by pointing out the rela¬ 

tive specialization in production and deployment and, at the same time, 

17 
by ignoring the possibilities open to the nations through exchange. ' 

Such a specious appeal ignores the fact that there is an 

efficient allocation of production only in the narrow nationalistic 

sense, that nations have, for the sake of autarky, committed themselves 
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to overly large allocations of resources in both categories and are 

producing less of that category in which they are advantaged for the sake 

of production in their respective disadvantaged categories—a situation 

representing an obvious alliance-wide waste. 

The increased specialization on a smaller overall resource 

base as depicted in Plate III is the only valid example of a beneficial 

international division of labor possible under the circumstances. Given 

the manner, as uncritical as it is categorical, in which "national defense" 

is invoked in favor of autarkic protectionism, it is sobering to note 

that circumstances of supply—not strategic preferences—dictate the 

differences in deployments under autarky observed in Plate II. 

The foregoing is most relevant when the early N.A.T.O. pro¬ 

grams are recalled. Those programs involved direct transfers of American 

capital for encouraging the reconstruction of European arms industry. 

However, even when the economics of the situations permitted it, there 

was little actual trade in armaments. The United States financed, as it 

were, an import substitution scheme. As those industries have become 

well-developed,, the United States has largely refused to participate in 

opportunities for economic gain through discrimination against foreign 

produced arms. 

If deterioration of alliance doctrinal cohesion continues as 

N.A.T.O. and the communist powers become less monolithic, there is a 

very real possibility that the influence of arms manufacture on the 

formation of deployment preferences—the predisposition of the military- 

industrial complex identified by President Eisenhower—will lead to the 
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evolution of the type of no-trade situation depicted in Plate II of 

Fig. 3-2.14. From a situation where les interets materiels exert a weak 

ordering over strategic preferences as in 3*2.13 (il), the situation in 

3.2.14(11) can represent the total ascendency of production interests. ■ 

However, even in the event that the preference disparities in 

3.2.14 are legitimately grounded, trade is still possible under the condi¬ 

tions shown in 3*2.l4(lll). Here the division of labor is given a more 

active interpretation than that common with classical economicTs passive 

view of factor endowments. Comparative advantages--the arbitrary Diktat 

of Nature—are consciously abolished through inter-alliance factor ex¬ 

change or investment. The new more balanced transformation frontiers 

represent economic implementation of sound mobilization base precepts. 

For the mathematical/geometrical reasons cited there is no question but 

that the solution in 3.2.l4(lll) represents as well the ascendency of 

les imperatifs de defense in the rational allocation of production and 

the deployment of arms. 

It is interesting to contrast this economic interpretation of 

as categorical a notion as imperatifs de defense—a phrase which ordin¬ 

arily should cause the relativist economist to wince—with the specious 

interpretation of the division of labor mentioned in connection with 

Fig. 3.2.13(H). 

However, it certainly is not clear that the mode of solution 

typified by 3.2.1^(111) has found much application. It would seem to 

the author to be consistent with, indeed, to be a sound basis for an 

alliance-wide armaments community, but it probably does not obtain 
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within the alliance at the present time. If, as is very likely, the 

situation within the alliance as regards most major categories of 

weapons has been such as those depicted in 3*2.13(H) and 3*2.14(111) 

as well as the probable U.S.-U.K. situation of parallel preferences and 

production-possibilities, then how can the present arms trade be explained? 

The major recent movements have been within the category of 

advanced air-weapons and, here, the situation is as described in 3.2.15• 

Advanced weapons-systems with their convex transformation curves present 

an enormously powerful case for international trade. Curiously, with 

convex-transformation curves there need be no divergence of either pre¬ 

ferences or production possibilities to present a compelling case for 

specialization through exchange. Comparative advantage—that beast 

common to the 19th century theory of commodity trade—pales before the 

scalar economics and learning curve phenomena of advanced systems pro¬ 

duction. In Fig. 3*2.15 it pays to specialize in both systems produc¬ 

tion; the difference in the savings is small in terms of who specializes 

in what so long as both countries specialize in a different system. 

The economic peculiarities of advanced weapons-systems 

themselves overwhelm the significance of national differences in con¬ 

structing the case for their movement in international commerce. Since 

it is the acquisition and rapid deployment of these systems and not so 

much their employment which is of utmost importance in a world of de¬ 

terrence, the economic phenomena described are of the profoundest 

strategic significance. Failure to recognize and to cope with the 

central problem of advanced weapons acquisition—the need for long 



production runs—through futile attempts to maintain autarky can only . 

result in wastage so enormous as to condemn all but industrial giants 

to vast, perhaps ruinous, defense expenditure, or unpreparedness, or 

both. If nations which have and are developing advanced weapons 

technology, are not to see their creative energies wasted on abortively 

short production runs, then they must be prepared to recognize their 

mutual dependence on export-possibilities and the concommitant willing¬ 

ness to benefit from others labor through imports. 

The case for international trade in advanced systems is not 

just an economic necessity, but a strategic necessity. 
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3.2.i/Notes 

1. LERNER, Abba P., "Tbe Diagrammatical Representation of Cost Condi¬ 
tions in International Trade," reprinted in Essays in Economic 
Analysis, London, Macmillan, 1953* PP 85-100. This essay treats 
cases of increasing, constant, and decreasing marginal costs with 
particular reference to the compounding of transformation curves 
for two countries. 

2. . KLEIMAN, E., "Comparative Advantage, Graham’s Theory, and Activity 
Analysis," Economica, August i960, PP 233-242. This essay updates 
the Lerner article in such a fashion as to make its mode of analysis 
particularly relevant to modern micro-techniques. 

3. "Components" are weapons-system elements which are beyond the 
development and learning curve stage or perhaps system parts such 
as electrical hardware whose marginal costs are unaffected by their 
production for and supply to military systems. Components are the 
most significant constant-cost element in weapons-systems. On this, 

t ,,Cf. Martin K. Starr, "Modular Production - A New Concept," Harvard 
Business Review, Vol. 43, no. 6, November-December 1965* pp 131-142. 

4. LERNER, op. cit., pp 85-93* also Gottfried Haberler, "Some Problems 
in the Pure Theory of International Trade," Economic Journal, Vol. 
LX, No. 238, June 1951, pp 223-240. 

5. KLEIMAN, op. cit., pp 233-244 and T. M. WHITIN, "Classical Theory 
and Linear Programming in International Trade, Quarterly Journal of 
Economics, Vol. LXVII, No. 4, November 1953* pp_520-54'4. 

6. Cf. P 66 & 78 core. 

7. In the real and multidimensional world, money relationships—the 
equating of money costs and revenues—suffuses the economy with 
the requisites for optimality. In bureaucratic processes "perfect 
competition" or, rather, its marginal relationships must be the 
subject of proximate bargaining techniques or cunning calculation. 
In this analysis, as in civilian trade theory, real or surrogate 
perfect competition must be both advocated and hypothesized. 

For a discussion of bureaucratic approaches to the optimal rela¬ 
tionships of perfect competition, Cf. McKEAN, R. N., "The Unseen 
Hand in Government," A.E.R., LV, No. 3* June 1965, 99 496-506. 

8. Such a view of alliance weapons trade has, nevertheless, been 
taken by Oskar MORGENSTERN, in his "Military Alliances and Mutual 
Security," Abshire and Allen, eds., National Security," New York, 
F. A. Praeger, 1963* P 677. 

9. Cf. p 65 for a special exception to the interior points solution. 
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10. Decreasing marginal costs as a temporary phenomenon are discussed 
in HABERLER, "Some Problems in the Pure Theory of International 
Trade/' op. cit., pp 223-240. Decreasing marginal costs figure 
prominantly in LERNER, op. cit., and R. C. 0. MATHEWS, "Reciprocal 
Demands and Increasing Returns," Review of Economic Studies, Vol. 
XVII, 1949-50, pp 149-158. 

11. Of. ASHER, Harold, Cost-Quantity Relationships in the Airframe 
Industry, Santa Monica, The RAID Corn., R-291, July-1, 1958. 
And with particular reference to U.K, experience: STURMEY, S. G., 
Cost Curves and Pricing in Aircraft Production," Economic Journal, 
Vol. LXVIV, No. 296, December 1964, pp 954-982. 

12. MATHEWS, Loc. cit., pp 153? finds "complete specialization is 
inevitable only if the production frontier is more sharply convex 
than the country’s indifference curves." 

13. >. .-In an early work in the field of alliance economics, Malcolm W. 
HOAG, pointed out. the possibility of developing a "balanced col¬ 
lective force" for N.A.T.O. at one extreme by permitting countries 
to contribute to forces on the basis of their comparative advantages 
in production. "Economic Problems of Alliance," Journal of Political 
Economy, Vol. LXV, No. 6, December 1957, P 531, also in N.A.T.O. 
Strategy and Economics, op. cit. 

14. HOAG has consistently viewed the major savings to be derivable from 
"forces specialization" rather than mere production or "materiel 
specialization." Forces specialization is best depicted by the 
disparate preferences. The distinction is drawn again in Ch. 15 of 
HITCH and MCKEAN, The Economics of Defense in the Nuclear Age, 
Cambridge, Harvard University Press, I960. 

Increasingly important, however, with regard to a loose alliance— 
one unable to agree on a single "balanced collective force"-is the 
conclusion that the benefits of production specialization and ex¬ 
change would continue to accrue in the absence of alliance 
agreement as to the composition or size of a "balanced collective 
force." 

15. Ch. 4 of the Report of the Committee of Inquiry into the Aircraft 
Industry (Plovden Report), Comnd. 2853, London,-H.M.sTo./ December 

■ 1965 is"the most recent document to reaffirm the overriding 
importance of decreasing marginal costs in the production and pro¬ 
curement of advanced weapons—that importance being the necessity 
of export possibilities for all nations save perhaps only the 
U.S. and U.S.S.R. 

16. Suffice it to say that one of the most interesting attempts to 
recover the factor-endowments approach to trade theory lies in the 



realm of elaborating and to some extent relaxing the simpliste 
fixity of factors in a manner much more rigorously than can be 
attempted here. Relaxing fixed factor assumptions is here an 
expediency and convenience which does, however, correspond—if 
only crudely--to an area of trade theory development which is 
attracting increased attention. Cf. Peter B. KENEN, Nature, 
Capital, and Trade," Journal of Political Economy, Vol. LXXIII, 
No. 5, October 1965, PP 437-^60. 

The specious interpretation of comparative advantage described 
here, and the differing national deployments to which it leads 
should not be confused with the "forces specialization" advocated 
by HOAG. (Cf. Note 1^) 
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3-3: FINAHCING IHT5RNATI0NAL WEAPONS TRADE 

Up to now the analysis has been cast in terms of a "real" trade 

construct which abstracts from the money values which relate weapons 

transactions to all other transactions in common denomination. In fact, 

weapons procurement, international or otherwise, is submerged into the 

rest of the economy to which it is inextricably linked. Still, the pro¬ 

curement function does have an administrative uniqueness and generates 

its own information on weapons commerce. 

The object of the following section will be to look at weapons 

transactions from a procurement and financial point of view, tracing the 

impacts of international weapons expenditure and considering the appro¬ 

priate designation of money flows associated with the transfer of goods. 

In a money economy, examination of expenditures is the other side of 

the coin as it were from examination of the real transfers of goods. 

The fact that weapons expenditures are governmental expendi¬ 

tures makes the problem much more subtle than if the relevant expendi¬ 

tures were of a private character. In some respects the government pro¬ 

curement function is no different from private purchasing, and yet, just 

as private and public debt are distinctly different—Mr. Buchanan not¬ 

withstanding—governmental purchasing is inextricably linked with the 

peculiar powers of governments: to create money, to make international 

reserve settlements, to command infinite domestic credit for itself. 

The crucial question then will be is intergovernmental finance 

associated with weapons trade meaningfully distinguishable from inter¬ 

national accommodating finance? Secondarily, does the answer to this first 

question bear any relationship to the previous constructs? 
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3.3-a: ON THE BALANCE OF PAYMENTS 

One consideration overlooked in the previous adaptation of 

civilian trade theory is the likelihood in a money and credit economy 

of multitudinous goods that the trade vectors obtaining between the 

goods pairs depicted in the figures of section 3*2, or between any less 

than universal goods set, may not be parallel or equal in any general 

equilibrium situation. Parallelism is disrupted by tariffs and location 

phenomena. However, overall balance—an accounting tautology—or even 

complete clearing of the real markets do not imply two by two or any 

other convenient sub-market clearances. 

While ignoring most all but the military sector of the res¬ 

pective national economies is somewhat offensive to the discipline of 

economics, it does correspond to the break in rationale which is bound 

to occur on the economic/strategic interface. In strategy, the wills 

of the protagonists are ascendent, taking on the deterministic roles 

played in civilian economics by tastes and fixed factor endowments. 

Strategy aims at maximizing the freedom of action taken as given in the 

civilian sector; trade theory itself providing, as it were, only a 

science of the exploitation, rather than of the creation and manipula¬ 

tion, of opportunities. The flexibility inherent in a strategic/ 

economic approach to trade implies, among other things, that the balance 

of payments can bulk both smaller or larger in the scheme of things than 

it does in civilian trade theory and practice. 

The balance of payments is a central concern of civilian trade 

theory occupying, as it does, a keystone position in the determination 

of national and international prices. An imbalance in the b/p may or 
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may not be self-correcting, but is, in any event, derivative of, and not 

a determinant of, production and utility functions. In practice then 

civilian trade theory is not very useful in demonstrating how to remedy 

an Imbalance in the b/p, short of fluctuating exchange rates, since the 

imbalance is the result of decisions taken without reference to their 

impact of the balance of payments. The balance of payments, fundamentally 

a theoretical result, is in economic theory, everyone’s problem collec¬ 

tively and no one’s problem particularly. In practice then, it is an 

almost exclusively administrative concern which is largely dealt with 

through manifold, usually uneconomic, improvisations. 

In strategic theory and practice the situation is very nearly 

the opposite. In theory, the balance of payments problem, like any other 

displomatic, military, or administrative concern, enters into the de¬ 

termination of policy explicitly only in connection with myriad other 

factors. In general, there is no reason why the balance of payments 

effect of particular logistical decisions should be anything but a 

secondary consideration relevant to other more nearly life-and-death 

factors. Still, in peacetime when life-and-death aspects seem remote 

since the strategic and civilian administrators are practically the same 

and virtually exclusive role-players, the balance of payments can become 

a theoretical constraint of some consequence. 

Given the wide latitude of the administrator to weigh the 

balance of payments effect of his decision, it is as difficult to say to 

what extent such considerations have influenced such and such a decision 

as it is to specify to what extent they ought to have been considered. 
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The administrators' ability to deny that balance of payments considera¬ 

tions are of particular import in any one many-facted decision is off¬ 

set by a public's ability to attribute however much influence it will. 

This indeterminancy is reflected certainly in the shifting fortunes of 

military sales payments in the presentation of United States balance of 

payments statistics."*" 

In the balance of payments as rendered purely on a so-called 

"liquidity" basis, military transactions have appeared "above the line." 

Those payments have not been regarded as giving rise to potentials for 

quick withdrawals from official reserves or as being made in instruments 

2 
of reserve settlements. 

However, suspicion that certain types of military prepayments 

were being made in lieu of official settlements needed to accommodate 

an imbalance led to the striking of a "balance on regular transactions" 

under the auspices of Mr. Roosa. This calculation included prepayments 

on the sale of military goods "below the line" as a form of accommodating 

3 
finance. 

This practice was not upheld by the Review Committee for 

Balance of Payments Statistics in its critique of statistical presenta¬ 

tions as the prepayments were: 

part of the same program as military deliveries, so there is little 
reason to assign them separate roles in calculating the overall 
deficit.^ 

Ou the other hand, the Bernstein Report conceded that pre¬ 

payment was undertaken "mainly for the purpose of helping to finance 

the U.S. deficit of recent years." In the end, the Bernstein Committee 
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concluded its equivocal case for reporting prepayments above the line on 

the observation that deliveries had overtaken prepayments rendering the 

5 
prepayments figure negative and thereby, hardly accommodating. 

Figure 3-3*1 presents detail and explanations of the balance 

of payments statistics relevant to international weapons trade for the 

United States. 
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Figure 3,3,1: MILITARY SALES IN THE U.S. BALANCE OF PAYMENTS 

STATISTICS 

(United States Department of Commerce, Office of Business E- 
conomics, Balance of Payments Division presentation as of 
June 1966) 

Table 1: International Transactions 

Line 4 Transfers under Military Sales Contracts - these 
figures are based on deliveries as they are made, 
not as they are contracted for, of goods contract¬ 
ed for through DoD channels only. Direct sales by 
private concerns to foreign governments are not 

, .... reported by the Commerce Department distinct from 
merchandise generally. 

Line 5 Transfers of goods granted as aid in kind by the 
United States Government including newly manufac¬ 
tured and government-owned supplies. 

Line 16 Expenditures of the U.S. Government - agencies and 
personnel - of goods and services delivered to the 
United States or to the above functioning abroad, 
BPD does not report detail on this item including 
military imports as suggested in the Bernstein Re¬ 
ports presentation table IV. 

Line 28 Entry on Capital Account for line 5. Former BPD 
practice was to report one figure in italics with 
the balance of payments, Bernstein recommended 
reporting these as one memorandum item. 

Line 56 Includes prepayments on military sales. Cf. Table 5. 
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2. Excludes undistributed profits of subsidiaries. 
3. Numerically equal to net foreign investment in U.S. national income and product 

accounts. 

4. Reflects $259 million payment of gold portion of increased U.S. subscription to the IMF 
in tiie second quarter of 1965. 

Sourco: U.S. Department of Commerce, Oilice of Business Economics. 
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Table 5: 

Line B1 

Line B2 
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.3.1: Cont*d 

Major U„ S. Government Transactions 

Line 56 on Table 1 

Formerly presented as "military prepayments" part 
of "Special Intergovernmental Transactions." 

Cf. Line A30 and note wherein "other government . A- 
gencies denotes in this case the Export-Import Bank 
for the most part. 

Line b4 



YaUlt* 5. — Major l .S. (iovcrmnnil Trausarl ions- 

[Millions «.f dollars] 

j | 1965 1 1966 
1960 1 1961 1962 I960 1961 

I 

1 
1 Total 
i 

1 ! 
ji j in ! iv ! i* 

1 U.S. Government grants (excluding military) and capital outflows, total (table 1, 
lines 29. -i2, ami 40, with sign reversed)     3,405 4, 051 4, 293 ■1,551 4,263 4,277 935 1,263 1,017 1,032 1, luo 

la •S ii.sunullv adjlisted      5,405 4,004 4,203 4, Col 4,2<i3 4, 377 080 i,i\i 1,117 1,030 J, l‘,3 

By category: 
(iimas, net        _ 1, il.Vl 1, 854 1,919 1,917 1, 886 1, 800 437 516 431 422 615 
Credits repayable- in foreign currencies     _ 541 758 86,2 726 885 739 256 202 95 i.-vi 100 

1 Oilier foreign currency assets (excluding administrative cash holdings), net 573 219 228 433 49 14 -121 60 112 -31 -Li 
Receipts from— 

Sales of agricultural commodities..    1, 1S7 1,133 1, 084 1,216 1, 313 980 230 32,', 215 206 215 
" Interest.         69 74 115 147 169 187 41 51 39 r,:t 48 

Kepa\ meats of principal      22 50 61 93 88 92 24 26 20 22 26 
s Reverse grants      27 23 16 15 7 2 1 (*) 1 Cl C) 
9 Ollier sources          41 29 67 6.9 22 53 28 8 10 7 3 

Le.-s disbursements for— 
10 drams m the recipient's currency       179 262 373 393 531 330 131 90 36 79 212 
1L (Tcuils in the recipient’s currency   312 490 448 420 047 572 212 157 51 86 
12 Ollier grants and credits      44 60 19 28 23 13 3 4 3 3 :j 
l:; O; ner l .S. (lovernment expenditures    23S 278 275 266 349 379 105 100 83 91 77 
I; 122 112 
15 Credits repayable in dollars     500 1, 009 1,145 1, 301) 1,361 1, 751 392 487 405 470 465 
16 
17 Oilier short-term assets (including changes in administrative cash holdings), 

1 -45 42 17 14 -30 -30 -26 4 4 —C 

By program: 
l nder farm product disposal programs      1,1178 1,351 1,503 1.571 1, 755 1. 475 314 510 319 290 36.: 

19 i nder l-oivign Assistance Acts and related programs    1, 65S 1, 7110 1,949 2,158 2, 009 2, 196, 51U 577 570 539 56, :i 
20 1 nder Export-Import Bank Act      405 822 621 509 338 532 94 148 112 178 142 
21 154 172 122 62 112 
22 ()! h.-r assistance programs            21 27 111 100 148 155 47 38 31 37 
20 Other foreign currency assets acquired (lines A. 6, A. 7, and A. 9)  132 153 243 309 279 332 90 85 69 82 77 
24 Less foreign currencies used bv l .6. Government other than for grants or 

credits (fine A'-'13)      238 278 275 266 349 379 105 100 83 91 71 
2 5 Advances under Exchange Stabilization Fund agreements, net  -5 23 20 26 -31 -18 -3 —3 -3 -9 -1C 
26 Other (including changes in administrative cash holdings), net  o ■ -6 -1 -18 —8 -16 -18 2 2 -- 1 

By disposition:1 

27 Estimated transactions involving no direct dollar outflow from the United 
States        2,279 2,903 3, 249 3, 737 3, 578 3, 569 752 1,071 856 800 OK 

IN Expenditures on U.S. merchandise    1,898 2, 209 2,333 3, 731 2,801 2, 768 571 853 678 GOO 7CC 
29 Expenditures on U.S. services        300 431 575 666 594 643 150 173 150 170 161 
00 

lline B.4)  ...     ..    17 15 11 48 3 130 16 28 38 4S t 
01 l .S. Government credits to repay prior U.S. Government credits3... 23 62 90 175 130 113 23 42 24 24 3; 
02 111 33 
00 Increase in claims on U.S. Government associated with Government 

grants and capital outllows (including changes in retained accounts) 
(line B.7)   41 80 147 94 50 -85 -8 -25 — 34 -18 —61 

34 Estimated dollar payments to foreign countries and international and 
regional organizations through U.S. Government grants and capital 
outflows  1,126 1,146 1, 014 814 OSS 708 183 192 191 442 19( 

i U.S. Government liabilities associated with specific transactions (table 1, line 56)^1 
26 S5 613 442 486 201 45 111 -55 103 

la Seasonally adjusted   26 85 613 U~‘ 4SC . m 1,0 111 -So 103 L 

0 Defense a:ul Treasury Departments receipts from foreign governments j ] 
51 

(including principal repayments to Defense Department), net of refunds. 328 417 1,142 961 981 1,084 242 330 INI 325 2 52 
4 1'lns sales contracts’ financed by U.S. Government credits 5   17 15 11 48 3 130 16 28 *38 4S { 

Less Defense Department receipts from principal repayments.   26 25 27 8 9 56 7 5 ■M 8 
0 Less transfers of goods and services (including transfers financed by credits) 

(table 1, line 4)           335 402 656 657 747 i 844 200 229 19D 216 194 

7 Associated with U.S. Government grants and capital outflows (line A.33)  41 SO 147 91 50 -85 -8 -25 -31 — 18. -61 
s Non-interest-bearing securities issued to IDA..   58 58 36 14 15 -79 -20 -21 — 20 -18 -36 
9 25 100 25  c 

10 43 30 -15 —2 5 -18 (*) —2( 
11 Foreign funds retained in U.S. Government accounts for purchases in the 

4 36 — 14 10 1 5 3 1 (*) 
12 Oilier      -17 -3 7 1 -6 -1 13 -14 i -i c) 

10 Associated with other specific transactions    .   1 o -4 1 20S -25 2 6 —5 —28 
14 201 -30 -30 
15 U.S. Government nonmilitary sales and miscellaneous operations  1 o -4 1 4 5 2 6 -5 —* 

1 Foreign holdings of nonir.arkctable, nonconvertible, medium-term U.S. Govern- 
rnent securities not associated with specific transactions (table 1, line 57); net 

251 —56 -23 -7 -1 (*) -6 -53 

2 18 -3 -7 -1 -6 
0 U.S. Treasury securities not included elsewhere 6 1   251 -74 -20 (*> (*> c) n — 53 

*• Preliminary. ‘Less than $500,000 (±). 
1. As reported bv the operating agencies. 

Consists of transfers of military goods and services financed by U.S. Government credits and of advance payments to the Defense Department (on military sales contracts) financed 
y credits extended to foreigners by U.S. (lovernment agencies other than the Defense Department. 

Includes estimated net accumulations of foreign currency from principal repayments recorded in line A. 7. 
,'*• Estimates for the 11 quarters in fiscal years 1964-06 for the several categories or transactions related to military sales contracts—other than for cash receipts—in this and the other 

y.:-,< s "r'‘ based upon incomplete reports. 
r>. (\ins;.- is of transfers of military goods and services financed by U.S. (lovernment credits (included in line 11.6) and of increases in Defense Department liabilities (on military sales 

Tracis; wnieh arise from advance payments to the Defense Department financed by credits to foreigners by U.S. (lovernment agencies other than the Defense Department. 
6. 1 nrough the last period shown, all securities included here have boon payable in foreign currencies. 

Source: U.S. Department of Commerce, Office of Business Economics. 
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3-3.-D: PROCUREMENT? EXACTS 

The impact of international armaments expenditures is a more 

important consideration for the day-to-day operation of the military 

procurement function than the marginal strategic/economic considerations 

which must concern higher level decision-makers in the early stages of 

program definition. Eventually, the procurement function in international 

. weapons trade must he in a position to develop cost-impact data for in¬ 

corporation into judgments as to the strategic and economic merits of 

alternative outlays on specific proposals. 

Besides technological information needed for effectiveness 

comparisons of alternative systems or components, economic data beyond 

mere item unit costs or program cost aggregates need be presented for 

consideration. First, aggregate costs need be given some sort of time 

dimension. In general, buying agencies must establish time preferences 

either in the form of minimum delivery dates or in time/cost trade-offs 

and apply those preferences as a decision criterion, perhaps, sharing 

the costs of uncertainty in this area through a delivery incentive 

feature in the contract itself. In general, a range of cost options 

needs be limited or recalculated on the basis of time preferences. 

On a national basis, the application of strategic/economic 

preferences over time—a process transformed from abstraction into 

practice in complex techniques of analysis and contract negotiation— 

suffices to determine purchase decisions. Regional and structural 

impacts, i.e., mobilization-base implications—generally figure only 

on the choice periphery. 
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Internationalization of weapons trade, on the other hand, raises 

questions of regional and structural impact to higher levels of impor¬ 

tance . Regional impacts imply a component of expenditure involving a 

nation's reserve asset position. Structural impacts imply explicit 

reconfigurations of the civilian and defense sectors of the national 

economies. Thus, cost data needs to be broken down so as to give an 

indication of the results of expenditures apart from the delivery of 

final goods. 

Of considerable importance are the expectations of reflected 

orders for sub-systems and components which tend to mitigate the ex¬ 

change impact of a program decision. Unfortunately, international 

weapons trade is not sufficiently developed to yield reliable predic¬ 

tions as to the extent of such reflection. Certain arrangements cur¬ 

rently employed in softening the reserve impact of major systems orders 

do, however, suggest lines along which international weapons trade may 

be expected to develop. 

In particular, U.K. authorities have sought to have a comple¬ 

ment of U.K. subsystems and components incorporated into recent orders 

for 7-4 "Phanthom" and C-130 "Hercules" aircraft. The transaction in- 

vUJ.ves retrofitting of engines, avionics, and other equipment above 

7 
and beyond unique R.A.F. needs.1 

Joint ventures such as the Anglo-French VG strike/interceptor 

and Jauguar trainer/strike programs provide for multinational develop¬ 

ment and production participation which can reduce the exchange burden 

of orders considerably. These are not all strictly economic procedures, 
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in a minimum budget cost sense, as, for instance, the Rolls-Royce "Spey" 

retrofit on the U.S./lJ.K. "Phanthoms"—a measure which upped the dollar 

unit price—indicates. However, these a priori reflection commitments 

do not entirely obviate the economies of international specialization 

and do provide for groundbreaking collaboration suitable for developing 

8 
future international sub-system and components markets. 

There is already considerable international integration of 

components and subsystems in Europe. As a matter of course, for instance, 

Sweden while manufacturing her own complement of aircraft incorporates a 

wide variety of imported and foreign licensed subsystems in those air¬ 

craft. 9 By virtue of having a wide domestic range of supplies and by 

systematic discrimination involving the "Buy American act, special 

DoD bid penalties, and technological prejudices, the United States, on 

the other hand, with the exception of peripheral usage of Rolls-Royce 

parts and patents, builds virtually "all-American" weapons-systems. 

The process of tracing trade reflections is interminable but 

convergent and usefully pursued up to a point for tracing the inter¬ 

nationalization of system integration—national shares of final weapons 

output—is perhaps the best measure of the progress of advanced weapons 

trade relationships. 

Exchange impact, then, is the system order cost less re¬ 

flected subsystems orders less any additional orders induced by the 

original purchase including orders for capital equipment and, perhaps, 

even civilian imports arising out of incomes generated by defense work. 

The last category—the trade multiplier effect—is generally not 
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considered in connection with specific international trade transactions; 

however, the magnitude of defense orders can be sufficiently high to 

warrant ceteris paribus estimation in some cases of defense outlays. 

Recently other induced exports have included a class of trans¬ 

actions distinctly different from any of those previously mentioned. 

Specifically, the U.S. has undertaken to offset the entire exchange 

loss associated with the U.K. F-111A order of 50 aircraft plus spares 

by agreeing to "place" U.S. orders for unspecified items of U.K. mili¬ 

tary goods up to $375 million (actually,to suspend discrimination 

against U.K. tenders up to that amount) and to cooperate in the "placing" 

of third country defense sales up tp $400 million.^ 

If only because the specification of what constitutes military 

goods is unclear, offsets such as the above or such as those agreed to 

by the Federal Republic do not lend themselves to a trade analysis. As 

with the German offset commitments to buy a fixed budget of U.S. arms, 

the strategic implications of the F-111A offsets are unclear. Such a 

vague undertaking to buy and sell a lump sum of armaments has raised 

serious objections particularly with regard to third party sales. The 

possibility of a regime of arms sales promotion—the spectre of Sir 

Basil Zarahoff—has been raised by these unprogrammed transaction com¬ 

mitments and cannot really be either denied or confirmed by evidence.^’"*’ 
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3-3-c: CAPITAL FLOWS 

The offset arrangements which have been contrived to fit the 

peculiar circumstances of governmental enterprise—circumstances which 

saddle the same administration with responsibilities for the economic 

provision of weapons and for maintaining balance among the rest of the 

national economies' major aggregates including the balance of payments— 

can, at best, be only temporary devices for encouraging the removal of 

unjustifiable barriers against inter-allied weapons trade and develop¬ 

ment. Individual transactions and the extraordinary arrangements for 

facilitating them bring to mind epoch-making transactions which marked 

the beginning of the end of mercantilist trade relations in the seven¬ 

teenth and eighteenth century. 

Because of the lags associated with placing and accomplishing 

offset and reflected work—the endemic phenomenon of lead times associ¬ 

ated with everything but off-the shelf procurement—offset arrangements 

cannot in and of themselves generally spare governments exchange bur¬ 

dens. Financing must be arranged for the entire program to carry 

governments through the disjunction in payments and receipts of exchange. 

The Military Aircraft Loans Bill authorizes the U.K. authori- 

12 
ties to engage in a unique new form of inter-government finance. The 

bill permits the Treasury to accumulate debt as the U.S. Treasury and 

DoD make disbursements in connection with vouchers against U.K. con¬ 

tracts in the U.S. This debt will appear annually in the U.K. Defence 

Estimates as a memo subtraction from the authorized debt deiling for 

purposes of legislative scrutiny. When repayments are made from the 

Exchequer, they will appear in the Defence Budget and Votes at the time 
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time the real burden is falling on the British economy for purposes of 

legislative control. The real burdens are those exchange earning ex¬ 

ports being made under offset arrangements and the concommitant pay¬ 

ments to the holder of external debt. 

The United States on the other hand will show a real burden 

upon the disbursement of funds to the U.S. contractor—at the time when 

an export should be recorded. The U.S. will record a transfer on capi¬ 

tal account and real benefits in the form of imports as offset orders 

are fulfilled. Until such time as offset earnings begin generating 

exchange for repayment, however, the question must remain as to whether 

the loan by the U.S. represents accommodating finance—to be recorded 

"below the line" or one of the forms of capital flow to be recorded 

"above the line." 

Typically, there is no question of governments providing each 

other with trade credit in the normal sense as there is no question of 

the financial status of parties to the real transaction in the sense of 

ability to meet obligations in buyer's currency or of ability to make 

deliveries of goods. Defense contractor payments are accomplished on 

cash terms after delivery of goods or presentation of voucher. Loans 

of the type arranged between the U.S. and the U.K. have no justifica¬ 

tion other than relief for national reserve positions. 

Clearly on the basis of liquidity—accommodation through ac¬ 

cumulation of quick liabilities—there is no question here or with the 

U.S.-Federal Republic arrangements of accommodating finance given the 

liquidity terms of reference. However, it is equally clear that the 
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sole reason for the extension of such inter-governmental credits or 

purchase prepayments is accommodation of exchange positions—i.e., avoid¬ 

ance of settlement in the instruments of international reserves. The 

fiction of tying those payments to deliveries of goods, if only rather 

vaguely, does not serve to distinguish these arrangements from the 

usual instruments of accommodating finance which are, after all, 

potentially transformable into goods purchases. 

Rather, the only valid reason for including the U.S.-Federal 

Republic, U.S.-U.K. and similar arrangements "above the line" is the 

assurance or assumption that the credits extended are invested in re¬ 

adjustment of the civilian-military economy to a superior competitive 

position. If the U.S. does not directly or indirectly utilize resources 

not committed to the production of goods paid for by the Federal Repub¬ 

lic to improve its competitive position through increased investment, 

then the deliberate improvement assumed in conjunction with inter¬ 

governmental transfers of credits will not materialize and the credits 

would have been accommodating in fact. 

Similarly, if the U.K. does not take the opportunity afforded 

it by not committing resources to exporting for exchange pari passu with 

the work on the U.K. aircraft orders, then it too will be faced eventu¬ 

ally with a situation at least as bad as that current requiring defla¬ 

tion, devaluation, or refunding of external debt. 

Happily, starting from a financial impact point of view, the 

analysis returns to the central feature of the trade analysis employed 

earlier, viz., the explicit role of capital formation, transfer, 



101 

and reallocation. Unless international weapons trade is to be economi¬ 

cally or, at least, financially perverse, it must involve from the out¬ 

set production rationalization—reallocation of resources out of inter¬ 

nationally inefficient production and into more productive civilian and 

military endeavours. 

In the short run without balance of payments considerations 

impinging, if the minimum cost solutions depicted earlier do not in¬ 

volve the immediate shifting of some resources into productive civilian 

activity and some into the area of defense production specialization, 

then the solution will simply be an inefficient interior point with no 

overall increase in welfare. 

In the longer run, if those resources released by specializa¬ 

tion are not invested in eventual improvements in defense or civilian 

production, then there will be no deferred welfare benefit. In both 

cases the same would have to be said with regard to exchange impacts. 

This view of things accords with the opinions expressed by 

U.K. authorities in conjunction with the cancellation of TSR-2 and sub- 

13 
stitution of a U.S. aircraft mix. The U.S., on the other hand, seems 

to regard its maintenance of troops in Europe and the concommitant ex¬ 

change burden as the basis for its arms export drive as well as for 

the U.S.-Federal Republic arrangements, and attempted to include the 

exchange costs associated with U.S. forces in the U.K. in the F-111A 

offset. 

Tying weapons trade to such expenses or to any arbitrary ex¬ 

change difficulty has no economic justification in and of itself. It is 
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either had economics, i.e., financial expediency or had politics, i.e., 

using armaments as instruments of accommodation in lieu of, say, Roosa 

bonds or other less volatile instruments of financial expediency and 

political gimmickry. International weapons trade apart from programmed 

defense rationalization, besides preserving inefficiency, is dangerous 

and repugnant to wide sections of an alliance's political community. 
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3.3: Notes 

1. The Report of the Review Committee For Balance of Payments Statis¬ 
tics to the Bureau of the Budget: The Balance of Payments Statis¬ 
tics of the United States - A Review and Appraisal, (Bernstein 
Report), Washington, U.S.G.P.O.., April 1965, contains an up-to- 
date discussion of the collection of data on Military Transaction, 
pp 48-51, as well as suggestions for their integration into the 
overall b/p presentation. 

2. The "liquidity basis" is associated with the head of the Balance 
of Payments Division of the Department of Commerce and is preserved 
in the late Survey of Current Business presentations. 

3. The "Regular Transactions" balance is no longer presented by the 
Department of Commerce although it may be computed from figures 
given in the Transactions Table by an algebraic substraction of 
Non-Scheduled Repayments on U.S. credits, Increases in U.S. Govern¬ 
ment Liabilities associated with Military Sales Contracts, and Sales 

'• of Other Non-Marketable, Non-Convertible, Medium-Term Securities 
(Roosa Bonds) from the balance on Liquidity Basis. All three bal¬ 
ance concepts mentioned here are discussed in Ch. 3, "Surpluses and 
Deficits," of the Bernstein Report. 

4. These prepayments were prompted by a special mission to the Fed¬ 
eral Republic by C. Douglas Dillon and Christian A. Herter follow¬ 
ing the United States first serious encounter with the now seemingly 
permanent U.S. post-war b/p deficit. The military arguments for 
the purchases undertaken, subsequently or, as some might claim the 
cover for this form of "below the table" accommodating finance are 
presented by Col. Hans von USLAR-GLEICHEN in "Integrated Weapons for 
Collective Security," Army, March 1965, PP 60-61. The political/ 
economic arguments for the practice are included in "The Political 
Economics of Defense," Timothy W. Stanley, N.A.T.O. in Transition, 
New York, F. A. Praeger, 1965, PP 341-571. 

Considerable doubt has recently been cast on the Bernstein Report's 
premiss (p 120) by reported reluctance on the part of the Federal 
Republic to take delivery on military goods out of its fund rather 
than of goods more generally defined. Summary comments on the 
increasingly dubious practice of collecting on unspecified orders 
of military equipment for purposes of increasing international re¬ 
serves are made in Robert KLEIMAN, "Too Much Pressure For Arms 
Sales to Germany," N.Y. Times, 6 June, 1966, p 32. 

5. This second, and theoretically unfounded, premiss for the Bernstein 
rejection of military prepayments as "official settlements" type 
accommodation has been thoroughly undermined by subsequent evens 
as shown by item B2 on Table 5 of Fig. 3.3*1. 
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Cf. Ch. 10, "Buyer Preferences in Weapons Programs," The Weapons 
Acquisition Process: An Economic Analysis, Boston, Division "of 
Research, Harvard. Graduate School of Business, 1962, pp 288-298. 

7. The Minister of Aviation reported that British components have 
been incorporated to include 45$ of the aircraft unit price in the 
case of the Phantom. Since this includes the engine, the U.K. 
component of spares support will be much greater. - "Parliamentary 
Report," Times of London,18 May 1966, p 17* 

8. Cf. G. T. SMITH, "Some aspects of International Collaboration be¬ 
tween Bristol Siddeley and SNECMA," Journal of the Royal Aircraft 
Society, Vol. JO, No. 666, June 60, pp 615-617. 

9. Cf. Brig. Gen Ake Sunden, "Relationships Between Government and 
Aeronautics - A Discussion," J. R. Ae. S., Vol. 70, 7/663, March 
1966, pp 382-392. 

10. These arrangements are discussed in great detail in the House of 
Commons, Official Report - Parliamentary Debates (Hansard*s), Vol. 
728, No. l8, 11 May-19&6, particularly in connection with Mr. Enoch 
Powell’s motion to censure the Minister of Aviation for his previous 
report of the arrangements. These sorts of offsets are, clearly, 
of the same stuff as the Federal Republic’s vague commitments to 
buy U.S. arms. However, the U.S. undertaking is made in connection 
with a U.K. weapons-system buy, whereas the Federal Republic's 
undertaking is expressly related to the costs of maintaining U.S. 
forces in Germany. The U.K. went to great length to exempt the 
costs of U.S. forces in the U.K. from the agreements and, thereby, 
established a useful distinction. 

11. Cf. Alistair BUCHAN, "Aims Nobody Wants to Control," The New 
Republic (6 November 1965), pp 17-18, and KLEIMAN, loc. cit. 

12. Military Aircraft (Loans): Memorandum on the proposed Resolution, 
Comnd. 297b, H.M.S.O., April 1966. 

Elizabeth II, Military Aircraft (Loans) Act of 1966, Ch. 15, 
26 May 1966. 

"Military Aircraft (Loans) Bill" - Second Reading-House of Commons, 
Official Report - Parliamentary Debates (Hansard’s), Vol. 728, No. 
18, 11 May 1966'. 

13. Cf. the Plowden Report, op. cit., Part 1. While not necessarily 
authoritatively, the relationship between the recent U.K. purchases 
and one view of rationalization of the U.K. armaments and aircraft 
industry is expressed and discussed in Richard WORCESTER, "The One 
Hundred Days; 1965 Executive Actions; and the 1965-7:? Timeframe," 
J. R. Ae. S., Vol. 69, September 1965, pp 6II-626. 
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3.k: TECHNOLOGY FLOW AND UTILIZATION 

It is the dilemma and challenge of a praxiology of contemporary 

economics that the most sophisticated analysis is relevant only to the 

most trivial problems while the most enormous problems are amenable only 

to the crudest analysis. Boulding sees this as a weakness of economics 

while Enthoven finds it a strength.'*' The preceding analysis has passed 

the buck from demand derivation to production, through financing, to 

development. Beginning with vague notions about the creation of demand 

for armaments, one ends in grappling again vaguely with the problem of 

creative supply. The psychology of weapons utilization and creation is 

the start/finish of the weapons acquisition cycle. 

At best, economics contributes to understanding recognition 

of demand and provision for supply in a synthesis founded on the prin¬ 

ciple of scarcity. The following comments relate to the development 

phase of supply. In the defense sector, long recognized as probably the 

most dynamic sector of modern economics, the development phase is of para¬ 

mount importance. With freedom of action as the objective of strategy, 

logistical or otherwise, it is not surprising then that analysis should 

turn on the economics of creation. 

There is no classical theory here; there is scarcely any 

theory here at all. A few facts stand out: the need for competition 

and exchange of ideas; the desirability of keeping open options in the 

face of uncertainty and of creating uncertainty through extension of 

manoeuvre area. Economics itself provides little more than a sieve 

for sorting out myths as well as some concrete characterization of the 

strategic, technical, and economic decision process. 
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In particular, this analysis seeks to clarify the role of 

national and international markets for final output, for intermediate 

output, for ideas, and for factors in the institutional framework of 

strategic, scientific and economic decision-making processes. 
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3,4.a: THE GROWTH IMPLICATIONS OF DEFENSE INDUSTRY RUN-DOWN 

In an environment characterized by stabilized arms deployments, 

increased reliance on the international economy for purposes of defense 

production implies the run-down of industries grown large under circum- 

2 
stances imposed by autarky or quantitative arms race, or both. From 

that simplistic point of view common to economics which regards all 

defense expenditure as essentially wasteful, as a necessary evil at 

best, such an implication is, of course, an unmixed blessing. The re¬ 

sources released from the inefficient production of military goods are, 

according to this view, available for immediate employment in the civil¬ 

ian sector. Another, in this case blindly categorical, school of 

thought would have any reduction in the size of defense industry gen¬ 

erally and particularly appear as an undiminished subtraction from de¬ 

fense potential. 

Both these views are, however, unduly quantitative and narrow 

in their respectively too permissive and too restrictive visions of the 

internationalization process—visions which ignore the subtle and rich 

investment characteristics of the internationalization process. Under 

some circumstances to be sure governments will seek to maintain one 

industrial configuration over some other such configuration involving 

lower resource commitments on mobilization base grounds--a point dis¬ 

cussed in section k.2. Insofar as maintenance of a mobilization base 

involves deliberate subsidy of idle or under-utilized production cap¬ 

acity, it will delimit the savings accruing out of rationalization of 

defense production through internationalization. Moreover, under some 

circumstances it may be worthwhile from a civilian point of view not to 
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forego altogether that defense development and production which gives 

rise through technical externalities to an improved climate for civilian 

production and innovation. 

Accordingly, in addition to concern over defense potentials 

the United Kingdom in contemplating increased reliance on foreign 

sources of weapons, particularly air weapons, has had to consider the 

long-term growth implications for industry generally of a diminished 

aerospace industry in a world of rapid technological change. Critics 

of recent government decisions which clearly involve a quantitative blow 

to the U.K. aerospace industry have charged that by failing to offer 

budgetary support to specific projects and virtually absolute prefer¬ 

ence to U.K. manufacture the government is dealing a blow to a sector of 

activity on the frontiers of technology and initiating continued or 

increased economic backwardness. 

This charge is familiar in the context of 

development economics for it is of the same stuff as arguments which 

would have developing countries grant investment priority to the most 

advanced forms of production—ultimately, as in the case of India and 

the U.A.R., to the domestic production of advanced weapons-systems. 

However, these superficial arguments for the maintenance of 

inefficient, if nevertheless glamorous, national production have little 

to recommend them in the case of weapons technology, if at all. In fact, 

inefficient production and unimaginative and unnecessary duplication of 

development effort is generally at the expense of investment in truly 

advanced, promising, and speculative ventures. When funds for 
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inefficient project development and production come out of budgets 

which, might otherwise allocate the funds for unstructured research or 

technical infrastructure such as information collection and dissemina¬ 

tion facilities, (or, of course for riskier development proposals than 

would otherwise be funded) it is particularly specious to argue support 

of that course on grounds of advancing or spreading technological pro¬ 

gress when, in fact, the opposite is very likely the case. 

Thus, the United Kingdom in a vain attempt to do almost every¬ 

thing in the way of advanced weaponry has succeeded in doing precious 

little very well and has had, of necessity, to forego truly speculative 

scientific investment for the sake of insuring the availability of one 

produceable, if barely serviceable, item in every category. Resources 

have been squandered in duplication of effort which could have been 

invested in development against fewer but more imaginative requirements. 

The uncritical invocation of advanced technology externalities, 

has been included in the advancement of technological "spin-off" or 

"fall-out" as an argument against rationalization. By its tenants the 

run-down of, in this instance, the British aerospace industry would 

presumably pari passu deny U.K. civilian industry the benefits of 

aerospace technology having possibilities for commercial exploitation. 

While some critics have questioned the very existence of such "spin-off" 

phenomena, the Plowden Commission, nevertheless, accepted the minimal, 

but still skeptical, position of its consultant who had studied the 

relevant U.S. experience: 
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Technological "fall-out" of benefit to the commercial sector may 
occur from time to time (generally farther in the future than is 
commonly supposed), but these by-product benefits should not be 
adduced as a major justification for support of the aerospace 
programme. 

"Spin-off" it would seem is hardly a justification for support 

of an industry beyond its internationally competitive level since: (l) 

advanced technology is still highly appropriable across international 

borders; (2) commitment of resources to inefficient production delimits 

a nation’s ability to exploit new technology whatever its source; (3) a 

wide range of increased or decreased primary effort may not imply any 

change in the frequency of "spin-off" occurrence; and (4) perhaps the 

richest source of new technology with civilian application lies in the 

refined techniques of efficient production even of relatively mundane 

weapons—production in which the subsidized and preferentially treated 

autarkic industry is not likely to be engaged. 

Inefficiency in the exploitation of advanced weapons design, 

particularly in the production phase thereof, consumes vast quantities 

of resources which otherwise could be devoted to a logistical strategy 

of movement and of position. Thus, saddling itself with autarkic pro¬ 

duction and procurement policies—government buying British and industry 

selling British—the United Kingdom has, for instance, seen an idea 

developed in U.K. labs, the variable-geometry wing, which was too ad¬ 

vanced for the conservative regime of government-industry mutual ac¬ 

commodation appropriated for exploitation in U.S. and French configura¬ 

tions which the United Kingdom now finds itself about to import. 
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France, with an aerospace industry half the size that of the 

United Kingdom, has not attempted to produce all of its air weapons. 

Moreover, she has generally not produced an aircraft of missile with the 

exception of some Force de Dissuassion components for which she could 

not find an export market. Further, France has not hesitated to make 

major weapons importations, for instance, of F8-UF and KC-135 aircraft, 

in lieu of developing a domestic equivalent. Besides just avoiding a 

bloated industry or getting by on a quantitatively inferior one, France 

through full symmetric participation in an international arms market 

has been able to rapidly advance qualitatively to the first rank in many 

areas of weapons technology developing, for instance, a larger catalogue 

than the British aerospace industry of missile systems including some 

k 
which have been sold to U.S. and U.K. forces. 

In the real world only crudely approximated in the models, 

marginal characteristics of production such as those described are 

intensified by the decision-relevance of average costs. The price of 

advanced weapons invariably contains an amortization of fixed expendi¬ 

ture which dominates bulk transaction decisions and average price quota¬ 

tions. Before production can even begin, staggering sums have to be 

sunk into research and development activities which are often of a 

high-risk nature. 

Additional export sales offer opportunities to spread the cost 

of these fixed elements over a longer production run as well as opportuni¬ 

ties for realizing the benefit of significant learning-curve phenomena. 

Thus, sales above and beyond domestic requirements entail significant 
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price reductions to domestic buyers as veil as phenomenal benefits to 

countries vith no other alternative than to build from scratch. 

In light of the domination of fixed outlays for research, 

development, and plant reconstruction, the use of preferences to ineffi¬ 

cient domestic production as support of national technology is dubious, 

if not pathological, since production itself contributes at best only 

to the advancement of production technique and inefficient production 

not even that. Nothing but the squandering of national resources vhich 

could otherwise be employed in military research and development or in 

profitable commercial exploitation of appropriable "spin-off" technology 

can be expected of such practices. 

Except perhaps for the United States with resources sufficient 

to support inefficiency on a massive scale, the Atlantic nations must 

consider the increased importance of efficient weapons production in an 

environment 'demanding an ability to commit resources to exceedingly 

costly enterprises of weapons-related and more general scientific re¬ 

search. 
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3A.br TEE INTERNATIONALIZATION OF WEAPONS TECHNOLOGY 

Arrangement:, for the rapid dissemination of weapons technology 

throughout the Atlantic Alliance is one the elements in the internation¬ 

alization process which is of most profound significance. Much, if not 

most, of the contemporary significance of the early N.A.T.0.-centered 

coordination efforts lies in the bases, organizational and economic, 

which they have provided for the international transfer of weapons 

technology. 

The N.A.T.O. organization has provided a framework for elimina¬ 

ting the purely national cloaks of secrecy previously permeating weapons 

acquisition. N.A.T.O. agencies such as the Advisory Group for Advanced 

Research and Development (A.G.A.R.D.) has furthered the process of inter¬ 

nationalization by specializing in the interchange of information at 

the engineering and scientific level.^ However, the most significant 

break-up in secrecy barriers has followed of necessity upon the advance¬ 

ment of weapons technology to the very frontiers of scientific endeavour 

generally where channels of communication are kept open internationally 

as a matter of course and upon that dissemination of advanced technology 

inevitable in the export of advanced weapons themselves.^ 

As in the past secrecy made autarky in weapons development 

and production imperative, so with the breakdown of secrecy attendant 

upon weapons trade and upon a closer relationship between weapons and 

basic technology, i.e., the decisive element in qualitative arms race, 

the keystone in the case for autarky has been knocked out. Indeed, in 

an earlier discussion of the implications of the paramountcy of fixed 

cost elements for development in weapons acquisition it was noted that 
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in undertaking inefficient production of weapons not only are certain 

opportunities for enhancing domestic production technology forgone, 

but a spectre is raised not only of foreign appropriation of one's own 

technology but of losing opportunities for the profitable exploitation 

of foreign technologies as well. All of which suggests that an increas¬ 

ing futility of secrecy has reversed the historical situation and made 

international trade in armaments more important than ever as countries 

clinging to autarky risk simply getting left behind in an environment 

of rapid technological change and of very fluid exploitable information. 

Not only secrecy and immobility of technology, but most of 

the other elements of national economies once considered by strategists 

and economists alike as exclusively appropriable and immobile at the 

international level, namely, "endowed" factors are likewise increasingly 

mobile within the Atlantic Alliance. Again N.A.T.O. initiatives have 

had a lasting influence in establishing and facilitating the movement 

of factors. Other institutional innovations including cooperative pro¬ 

duction arrangements, international corporate ownership, and increasingly 

free markets for labor and capital have contributed to undermining the 

economic premisses of autarky and to making its continuance increasingly 

expensive and futile. 

In addition to institutionalized routine information exchange, 

N.A.T.O. has undertaken a number of coordinated development efforts. 

These, the last being the tri-national Hawker v/STOL P.1127; have not 

generally proven particularly saleable, however, and the trend is toward 

a looser "permissive" system of joint development with more initiative 
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and responsibility vested in private corporate groupings with N.A.T.O. 

providing a guaranteed market as with the Nato Air Defence Ground En¬ 

vironment (NADGE) program. 

All of the solutions depicted earlier are compatible with the 

international movements of defense-related factors which are now observed 

within the Atlantic Alliance. In allowing for such movements, the solu¬ 

tions break decisively with the conventional premisses of civilian trade 

theory. While the solutions presented cannot account for observed move¬ 

ments, they are not particularly worse off in that regard than trade 

theory generally. Perhaps the most relevant point at this stage is that 

the observed possibility of movement of technology, including patented 

processes, and of virtually all factors by means of coordinated re¬ 

search, development, and production schemes, international acquisitions, 

and, of course, international factor markets makes all of the solution 

types, including the run-down to identical frontiers, quite possible. 

This is very significant in view of the fact that the solutions pre¬ 

sented definitely play fast and loose with comparative advantage which 

has long been taken as the principle basis for trade but which ought to 

assume a vastly diminished role in the strategic trade sector. 

The increasingly free markets for defense-related factors, 

particularly scientists and engineers are among the most dramatic 

7 
developments attendant upon the internationalization process.1 The most 

obvious aspect of these markets has been the recently developed "brain- 

drain" on the U.K. aerospace industry. Increasing discontent among 

highly trained U.K. personnel, combined with the increasingly evident 
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decline in the fortunes of the U.K. aerospace industry and abbetted by 

concerted recruiting efforts on the part of most major U.S. aerospace 

firms, confronts the United Kingdom with the prospect of losing a sig¬ 

nificant portion of its finest defense industry employees through 

temporary or permanent emigration largely to the United States. 

Viewing the "brain-drain" as emigration, there is the obvious 

trauma of a nation and, particularly, of an industry at the prospect of 

losing personnel who at some point have been and might be of great 

national benefit and who, in any event, represent an enormous national 

investment in education and training. From an inward-looking national 

point of view it invariably appears as the height of waste; a view 

pointedly expressed in the colloquial terminology. Aggressive re¬ 

cruiting techniques by foreigners certainly contribute to the emotion¬ 

alism of the entire business. Yet, from a more outward-looking, but 

still national viewpoint, is it really all as bad as it appears? 

Both Harry G. Johnson.: and C. P. Kindleberger have pointed 

out in slightly different contexts that economically it is very ques¬ 

tionable whether a country will or need lose the benefits of the emigres’ 

8 
talents. U.K. personnel in U.S. employ will unquestionably be more 

advantageously utilized in the United States and the results of their 

endeavours will be available to the United Kingdom on better terms than 

otherwise. Further, British personnel in U.S. employ can be expected 

to open new markets for U.K. components and to raise the prestige of 

British manufactures. Finally, it just is not as if the people in ques¬ 

tion were being abducted. Much of their earnings in the United States 

will be remitted home. 
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Turning from the fate of the departing, it is at least as 

important to consider that if those who remain are the creme de la creme, 

then they will have an opportunity for efficient and creative employment 

in something besides make-work for the benefit of redundant colleagues 

and subordinants. These remainder are by no means precluded from being 

the basis for a more vital, if smaller, and substantial industry. 

Over-all, the internationalized factor market provides new 

opportunities for facilitating not so much industrial run-down as true 

growth through structural readjustments and investment. The subjective 

disappointment of a "brain-drain" should be weighed objectively against 

the usual objective alternative of keeping highly trained personnel 

under-utilized or outright un-employed. Given inability to long sup¬ 

port a burdensome aerospace industry, an international market offers 

advantages alliance-wide and nationally in exchange of personnel not 

engaged in productive work for monetary relief or for other more employ¬ 

able factors. Without such a market, the United Kingdom, for instance, 

would have, ultimately, to turn engineers into manual laborors or knock 

everyone down a notch rather than have, as she now does, a "brain-drain" 

and, at the same time, an influx of relatively unskilled West Indians. 

Defense and aerospace personnel since the World Wars have been 

among the most geographically mobile of labor. It is to be expected 

that this mobility would eventually extend across international frontiers 

and certainly ludicrous to think of long imposing the static employment 

relationships of agriculture or pin-making on so dynamic a sector. 
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Venture capital, rnanagerial/proprietary skills, the stuff of 

entrepreneurship, are also a prominant factor-set in weapons-related 

international capital movements. As with labor movements, a din of 

emotionalism has likewise accompanied aspects of this development. The 

most prominent recent transition in this area involved the acquisition 

by General Electric of a key company in France's nascent, vital, and 

9 
strategic computer industry, Machines-Bull. France, which now has 

little computer industry outside of that which is American-owned or 

dominated, is faced as a result with the problem of having no national 

domestic source of computerized command and control equipment for its 

force de dissuasion and is subject to a U.S. State Department ban on 

export of machines with military storage or speed capabilities. 

The Federal Republic and Italian defense industries include 

substantial foreign ownership participation as exemplified by a leader 

in the Southern "Ring" company, BOlkow, which is owned evenly by French, 

American, and German groups. Many of the proliferating international 

joint ventures, licensing agreements, and marketing arrangements include 

mutual minority ownership participation. The prospects, in Europe, of 

multilateral mergers, cartelization, and other combinations in conjunc¬ 

tion with joint project ventures resulting from government rationaliza¬ 

tion pressures include the promise of more, though less spectacular, 

such movements. Naturally, a great deal of this regrouping is in res¬ 

ponse to and designed to counterbalance the American armaments coliossus. 

European suspicions notwithstanding, the forces underlying 

these ownership capital movements reflects a real and endemic European 
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economic problem: namely, the shortage of capital for meeting heavy in¬ 

vestment demands of technological progress. This problem admits of 

three solution approaches: (l) preservation of the national company 

founded exclusively on national private capital resources with the 

prospect of capital starvation; (2) nationalization, state-trading, and 

national cartelization with heavy government investment and involvement; 

(3) international cartelization with vertical integration; and (k) finan¬ 

cial reorganization and innovation together with national rationalization 

along several patterns. 

Both the second and third solutions command wide-spread sup¬ 

port in European circles, e.g., in the Plowden recommendations, while 

American participation along the first and third lines ties U.S. sources 

into the evolving pattern. It is particularly interesting from an' 

economic/historical perspective ho>- rer that there seems to be little 

development along the lines of the j.ast alternative. Expansion of anony¬ 

mous long-term capital markets and innovations in the field of inter¬ 

national investment/trade banking could contribute to the solution of 

the capital problem insofar as it involves imperfect markets rather 

than subsidization of inefficient enterprise. This approach offers hope 

of preserving much of the national, regional, and even family identifica¬ 

tion of defense firms without aggrevating the close embrace of government 

and national industry. 

It is notable that merchant banking grew symbiotically with 

international commodity trade, but that technology has left the inter¬ 

national bank behind. Whether or not it is desirable, the feebleness of 



financial institutions seems to insure that the internationalization of 

weapons-system acquisition will render the manufacture of armaments 

either national or international in scale along the lines of the con¬ 

glomerate corporate giant. 
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3.4.C: SYSTEMS IMPERATIVES 

The actual conduct of weapons-system development/production 

programs is a process of dealing with unknowns: technical unknowns de¬ 

limiting a range of system performance, schedule, and cost parameters; 

and strategic unknowns determining the effectiveness and desirability 

generally of weapons-systems throughout their entire development- 

production- deployment cycle.^ 

A philosophy of multiple options and evolving choice criteria 

has begun to shape and to pervade American and allied logistical strategy 

and strategy generally.''’’*' In the development phase preservation of 

multiple options in the face of uncertainty as to key technical para¬ 

meters entails to some extent investment in relatively unstructured 

basic research capable of further delimitation of uncertainty, but in 

many instances simply calls for a parallel stepwise pursuit of multiple 

approaches to solving the technical design problem. 

In some respects, parallel. R&D strategies have the appearance 

of unnecessary duplication. Certainly this is the case in many situa¬ 

tions considered ex post for once a fruitful solution has been found, 

other less successful approaches appear superfluous. However, once 

ultimately unsuccessful efforts develop much new information on design 

techniques and thus may contribute to other approaches or even to solv¬ 

ing an entirely different problem, and since even the best of designs 

may yield bad results at the outset, it is imperative that up to a 

point a variety of technical solutions be undertaken and maintained 

against system development requirements based on uncertain technical 

and strategic information. 
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For the conduct of parallel system research/development efforts, 

it is essential that decision criteria he available for "weeding-out" 

projects on the basis of a developing body of information. Much re¬ 

search is likely to be funded on an input basks—annual support to a 

scientific establishment—and "weeding-out" to be based on allocating a 

fixed budget among projects of varying technical desirability. Further 

along in highly structured weapons development programs, the range of 

approaches and their relative merits are more likely to be fixed so as 

to give projective program costs a more decisive role in the "weeding- 

out" calculations. Indeed, along the progress from virtually "pure" 

research to clearly defined development against detailed firm military 

requirements, costs will play an increasingly important role in program 

decisions up to the point of production/deployment where the costs of 

12 
alternative systems assumes paramount importance. 

This trend is the result of the relative importance of differ¬ 

ing areas of uncertainty. In early stages, technology looms as the 

greatest area of doubt and money will be allocated as something of a 

gambling proposition—speculating on the vast gains accruing from a 

true breakthrough—by spending sums on projects with vague prospects 

most of which will, "fail" in terms of not leading directly to a deploy¬ 

able system. 

However, such successive expenditures on closely scrutinized 

research will have the effect of gradually narrowing the ranges of 

technical uncertainty to the point of system definition and prototype 

evaluation where deployment/maintenance costs become at least as 
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significant an area for investment in uncertainty reduction and contract 

incentive configuration as performance-related parameters. Throughout 

this stage uncertainty as to deployment strategy is likely to remain 

high. Wot infrequently, programs will he carried quite far against a 

requirement which is ultimately dropped. Strategic uncertainty, in any 

event, makes imperative efficient development of projects regardless of 

whether they are ultimately dropped, held in abeyance as a threat, or 

committed to production/deployment following detailed technical and 

strategic evaluation. 

Given the necessity of fighting technological and economic 

uncertainties in an environment pervaded by strategic uncertainty as to 

even the desirability of a system, it is imperative that options be 

developed, maintained, cross-fertilized, and constantly evaluated in 

light of new and developing data on all relevant parameters. While 

there is an imperative need for information transfer, evaluation, re- 

evaluation, and decision-making, there is also an equally imperative 

need for enough decentralization to promote that vigorous competition 

of independent creative thought which is at the heart of a flexible 

strategy of logistical response. 

A permissive internationalized armaments community is one in 

which governments grant only so much support to national arms industries 

as to permit them to maintain their initiative in developing and pre¬ 

senting unique responses to problems posed by technological and economic 

uncertainty. In such a community governments themselves retain the 

initiative in determining the nature and extent of strategic requirements. 
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Such a community offers the Atlantic alliance more hope of flexible 

intellectual diversity and of responsive competition than introverted 

national defense establishments. 

Governments which do not have to be the sole support of 

domestic armaments industries can find greater freedom of action both 

in moving to exploit a strategic advantage through production/deployment 

and in meeting or promoting strategic uncertainty by holding those de¬ 

cisions in abeyance. Industry, on the other hand, can find wider mar¬ 

kets for their ideas and peculiar skills and disciplines than that 

offered by a perhaps parochial government or one in strategic flux. 

Thus French arms companies with unique and valuable experience with 

conventional and sub-conventional problems, facing a French government 

having rapidly declining prospects of conventional involvement could 

look to a rapidly developing U.S. market in this area of endeavour. 

The United States, for its part, is saddled with a parochial conven¬ 

tional weapons industry made moribund by leisurely development against 

tailor-made requirements and is, on that account, very much in need of 

seasoned approaches to freshly formulated problems. 

In the field of conventional weapons where a priori operations 

research techniques are very ill-defined, it is particularly important 

that every source of relevant experience with diverse systems be fully 

appreciated. The systems approach to weapons acquisition—an intellectual 

reformulation of the creative and decision-making wisdom attributed to 

free-market processes—for application in areas where no such market 
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exists can only be facilitated by approaches to the competitive reality 

from vhose analysis it is derived. 
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3.4.d; THE FOCUS OF DEVELOPMENT 

Exclusivity of markets often to the point where particular 

defense industries are wholly dependent on one government's solely 

military preferences and where some governments are usually exclusively 

dependent on one or two domestic sources of supply is basic to recur¬ 

rent crises in national defense industries and procurement establish¬ 

ments. Strains imposed by massive outlays for the development of short 

production runs and the creative narrowness of few sellers—few buyers 

relationships are principal manifestations of the economic problem. 

Purely scalar problems can be alleviated through an interna¬ 

tional extension of markets for final output. Internationalization of 

markets for defense-related factors offers a mechanism for facilitating 

a restructuring of industries to serve international markets. The pre¬ 

sence of infra-structure facilities and uncertainty derived demands 

for catholicity in design approaches make possible and desirable the 

international extension of the defense markets for "software," and 

prototype development. 

However, there is no purely economic solution to the funda¬ 

mental market extension problem since the demand for arms whether 

national or international cannot be expanded or created on economic 

grounds. Development and economic change are easy in an expanding 

market, but the armaments market is not one to be expanded over-all 

for its own sake, rather the opposite. The focus of development, gen¬ 

erally and particularly, then must be the extension of markets open to 

defense industry into the realm of civilian development and production 

if amelioration of the impact of rationalization is desired. 
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There.are, as it were, two defense industries: one composed 

of a collection of firms, capital, labor, and a body of knowledge and 

technique applicable to and, generally, garnered from the pursuit of 

defense requirements; and another composed of that subset of the above 

actually devoted to the efficient fulfillment of strategically derived 

I'S 
demands. If the difference J in these is not to be taken up by politically 

contrived demands for military goods or left idle, the firms, skills, in 

short, the potential industry must wither, or new civilian demands must 

be created for products amenable to defense development/production 

techniques. Most of the efforts at this insofar as they have been 

output-oriented, _e.g., the promotion of a market for an SST in lieu of 

a TSR-2 or an AMSA, remain of questionable efficacy. 

The most desirable and satisfactory approach will have to lie 

in explicitly tackling the problem of industrial conversion on an input 

oriented basis. Evolution of defense and civilian fabrication technique 

towards the assembly of components, particularly modular components, 

represents the most viable form of market expansion. Unless the gap 

between the two defense industries is to be narrowed, and particularly 

if it is to be widened, the focus of development must include the further 

refinement of the combinatorial approach to defense and civilian system 

integration and fabrication. 

The key to the combinatorial approach to development of 

modules and modular assemblies is access to all sources of supply and 

demand. Access to all sources of supply provides for the rational 

calculation of optimal purchase on the basis of relatively simple 
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criteria/cost comparisons; access to all sources of demand, on the other 

hand, provides for a producer’s calculation of a stable market for that 

design which truly exploits the full range and depth of economic and 

scientific opportunity conformable to production technology. 

A trend towards this sort of focus in development is already 

14 
discernible in the F-lll, A-7, and FDLS buys which have all explicitly 

incorporated as an objective of development major advances in the modu¬ 

lar and input-oriented technique of design/production. For such a trend 

to spread to the international defense market, there needs be increased 

attention to basic research in industrial technique and unfettered 

availability of the results thereof through ending discrimination based 

on parochialism, insular habit, unintelligibility of national engineer¬ 

ing idioms, and the mercantilism born of administrative expediency 

which pervades much day-to-day governmental procurement practice. 
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very high yield nuclear warheads; or short of the deployment stage 
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1. KAUFMAN, Wm. V., The McNamara Strategy, Harper & Row, 1965 des¬ 
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Defence Estimates 1966-67, Annal. 2907, H.M.S.O., London, February 

>■ --‘1966 reflects suggestions made on the basis of the U.S. experience, 
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4.1: A COMMON DEFENSE MARKET 

In June 1965 at the N.A.T.O. Ministerial Conference, Secretary 

of Defense Robert S. McNamara indicated that the United States was 

interested in considering the establishment of a Common Defense Market.'*' 

The details of the ideas put before the allied defense ministers have 

not been officially made public, although selected newsmen were apparently 

given extensive briefings. At that time the idea was clearly a classic 

trial balloon. As such, it received quite varied responses. 

In Europe, where commonly 25$ of major equipment budgets are 

spent on U.S. hardware, the proposal was greeted warmly insofar as it 

2 

seemed to imply increased U.S. willingness to import. In general, the 

concerted United States weapons export program coupled with a high level 

of protectionism and specific discrimination against European arms manu¬ 

facture has built up no little resentment. It is not clear whether the 

CDM proposal is to be simply a play to counter that resentment or a true 

institutional initiative based on the analysis of an increasingly sig¬ 

nificant sector of international trade. 

In the United States, the proposal has not received general 

attention. The CDM proposal as well as discussions preliminary to con¬ 

clusion of the Anglo-American F-lll offset agreements did, however, 

appear sufficiently like a unilateral abandonment of the "Buy American" 

provision to prompt a flurry of disturbed inquiries from U.S. vendors 

to the Defense Department. A DoD spokesman attempted to quiet these 

fears as follows: 

The common market baby isn't as yet conceived and anyway, why 
should American industry worry; how many things can anybody build 
better and cheaper than the U.S.?^ 
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In a subsequent article, Deputy Assistant Secretary of Defense 

for International Security Negotiations, Henry J. Kuss, Jr., added some 

k 
detail to Secretary McNamara's proposal to a U.S. industry group. His 

discussion, however, primarily emphasized the U.S. export program, only 

mentioning the possibility of some imports in the context of sweetening 

U.S. export markets. 

Thus far, U.S. arms exports are keyed by Secretary Kuss's 

office to offsetting U.S. troop maintenance and overseas deployment ex¬ 

penses which means essentially that the United States seeks as large a 

surplus of military goods exports over imports as possible. The United 

States maintains a vigorous program of import substitution as well as 

protection against all but Canadian military imports in addition to 

discrimination against all but a few, primarily British, items. 

The CDM proposal has not yet gone beyond the vaguest of con¬ 

ceptualizations and limited moves to put U.S.-U.K. military goods trade 

on a reciprocal basis, although the prospect has not entirely faded. 

Three major obstacles remain: (l) the tying of U.S. armaments trade to 

the foreign exchange impact of overseas deployments has led the U.S. to 

seek exclusively export participation in the international arms market. 

(2) No institutions have been devised to assure all participants of an 

equitable place in a multilateral community. Thus, authoritative French 

and other continental observers remain unconvinced that the CDM proposal 

is other than so much N.A.T.O. bunting for U.S. hegemony in the arma¬ 

ments market."* (3) No general analysis of the strategic and economic 

importance and configuration of weapons trade exists beyond a post-WWI 
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historical literature of a dubious contemporary value. This makes it 

difficult to even consider the institutional proposal as more serious 

than some sort of expedient contrivance. 

The the present time a proposal for a Defense Payments Union 

is being formulated. This may contribute to alleviation of the first 

problem. One can only hope that study is under way to meet the third. 

Unfortunately, the present crisis in N.A.T.O. inhibits working towards 

institutional adjustments which would meet the second problem. Still, 

meeting any two of the three obstacles would suffice to establish the 
y. »» 

preconditions for institutional change. 
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b.2: THE RELEVANCE OF MOBILIZATION BASE 

The concept of mobilization base updates thinking on economic 

war potential. Herman Kahn has been in the lead in advancing the rele- 

1 
vance of that concept in the nuclear age. Considerable rethinking of 

the concept has been required since the nuclear age would seem very 

unlikely to demand the sort of potential for sustaining heavy war pro¬ 

duction under near self-sufficiency conditions imposed by insecure 

international and intercontinental supply lines for a relatively long 

period of time. Indeed, after the advent of nuclear weapons and the 

increased importance of stocks of finished goods, much of the conven¬ 

tional wisdom concerning the relevance of economic war potential has 

2 
had to be revised. 

Nevertheless, as Kahn has pointed out, uncertainty as to the 

demands of various war ornear-war situations makes it quite desirable 

to have the ability to rapidly add to weapons stocks either for the 

purpose of enhancing deterrence or for making up for attrition in con¬ 

nection with limited war drains on stocks. 

Traditionally, mobilization base maintenance and configuration 

has involved protectionism in encouraging the self-sufficiency of all 

arms. However, this paper questions that view. Only in the rarest of 

circumstances, namely massive long-term interruption of international 

supply lines, is it the case that self-sufficiency would be demanded. 

In the event that the North Atlantic became unsafe for inter-allied 

commerce, it seems exceedingly difficult to believe that nuclear war 

or its threat would not ensue. At that level of threat, however, sup¬ 

ply lines would become irrelevant! 
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Rather than a problem of self-sufficiency potential or of the 

ability to convert to Ersatz production modes, mobilization base in the 

nuclear age is an extension into the realm of logistics of the doctrine 

of flexible response. It involves the ability under threat or for pur¬ 

poses of counter-threat to economically respond to new circumstances by 

rapidly and efficiently meeting quantitatively or qualitatively in¬ 

creased demands for military goods. 

In some circumstances, it may be necessary to hold open 

potential through under-utilization of capacity as in the case of a 

protected industry. However, it is questionable whether a protected 

industry will in fact operate below peak under protection and be able 

to rapidly meet increased demand, as opposed to just operating ineffi¬ 

ciently at a level where increased demands would simply strain a rusty, 

if ponderous, machine. 

For the individual nation, the best form of mobilization base 

is a large export armaments industry. In times of crises, the needed 

input to national stocks would be available through diversion of exports 

3 
to national acquisition. However, for an alliance as a whole, diver¬ 

sion or recapture of a high level of armament exports is unavailable 

since an alliance will not likely be producing much arms for third or 

hostile blocs. Rather, the increase to stocks must come out of rapid 

conversion of civilian output to military output. This is a matter of 

detailed technological design both of civilian and military production: 

a matter of development and of investment in options, not of protection 
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since a deterioration of security will unquestionably impose some demand 

k 
for reconfiguration and not just increase of defense output. 

Even in the cases where holding open idle capacity is the only 

way of preserving potential for increase, the possibility of preserving 

it domestically through protection or abroad in countries where the cost 

of idleness might be lower weakens the protection argument. Direct sub- 

sidization of idle capacity rather than protection is preferable in most 

cases anyway. 

Rationalization through internationalization is only precluded 

on mobilization base grounds where there is a real threat of military or 

political interdiction of supply lines when these would at the same time 

be critical to operations. On the other hand, the increased potential 

for operation at peak efficiency, for developing a truly responsive 

defense civilian production interface, and for least costly maintenance 

of idle production capacity afforded by an international community, in 

fact, makes mobilization base considerations an important supporting 

rather than a limiting argument for internationalization—more like an 

objective than an objection with reference to the CDM proposal. 
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1. KAHN, Herman, On Thermonuclear War, Princeton, Princeton University 
Press, 1961, pp 26-256; and James R. Schlesinger, The Political 
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. pp'54-57. 

2. GALBRAITH, J. K., The Affluent Society, New York, Houghton-Mifflin 
Co., 1958, pp 131-3S5• 

3. A Classic case of diversion is treated in Richard Hough, "The 
Biggest Battleship in the World," The New Yorker, 20 August 1966, 
pp 41-107. More recently the United States has had occasion to 

divert exports of the Northrup F-5 "Freedom Fighter," originally 

designed and produced exclusively for export, to use by U.S. forces 

in Vietnam. 

4. Cf. 3*4.3: The Focus of Development. 
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4.3: ARMS CONTROL AND DISARMAMENT 

In addition to the opposition by domestic armaments producers 

to armaments imports, there is an ironically complementary opposition 

to armaments exports on the part of parties seeing a contradiction be¬ 

tween government promotion or even sanction of armaments exports and 

interest in arms control and disarmament. A great deal of the acrimony 

connected with the appointment in the United Kingdom by a Socialist 

government of a counterpart to Secretary Kuss has been characterized in 

terms of this alleged contradiction.'*’ 

Certainly promotion of exports rather than of imports by 

government officials is not without caveats. Of particular danger is 

the matter of extra-allied exports to the third world. However, in 

government participation in exports, there is the possibility of regula¬ 

tion of dangerous exports as well as of promotion. Even so, a blanket 

prohibition of extra-allied exports given the probability of Soviet 

participation is not always a solution either. The whole matter is 

more subtle than that. 

Proliferation of conventional weapons through competition of 

allied vendors against one another is a most serious problem.^ It is 

only partially a case of zealous sales promotion, however, since the 

third world is not commonly able to pay for the arms themselves. Sales 

to third parties as well as bilateral military aid to third parties is 

a pressing subject for interallied coordination and regulation. The 

intensification of allied competition for contracts from allied govern¬ 

ments definitely raises the possibility of losers too vigorously seek¬ 

ing third world contracts as an alternative to decline, and of seeking 
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and getting government assistance therein. Internationalization must 

include community-wide safeguards against extra-allied proliferation of 

conventional weapons. It is questionable whether erecting or preserv¬ 

ing inter-allied barriers to weapons trade avoids the problem of extra- 

allied proliferation. In fact it very likely promotes just that. 

Left critics of inter-allied weapons trade have not really 

gone beyond the most superficial of analyses of its relevance to arms 

control and disarmament prospects. Socialist opponents of U.K. arms 

exports to the United States do not really consider that they are help¬ 

ing to prop up the U.S. military/industrial complex more than they 

damage their own. Given the U.S.'s near self-sufficiency already, 

there is no question, for instance, that withholding of U.K. armaments 

could significantly affect the U.S. effort in Vietnam. 

In fact, self-sufficiency in arms production is a paramount 

obstacle to arms-control and disarmament, not the existence of arms 

production, for it makes it possible for a country to unilaterally 

rearm and win advantage over the disarmed. An entire community could 

rearm rapidly; however, any one member of an armaments community would 

have difficulty in unilaterally outdistancing reluctant allies of faith¬ 

ful parties to an arms control agreement. Indeed, so strong is the 

case for international weapons trade, that it is not unthinkable to 

consider extending it to hostile powers under circumstances of arms 

control agreements. 

Given international arms control and international weapons 

trade, it is difficult indeed to expect one or a minority combination 
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of countries to take the initiative in breaking the agreement; given a 

strong international mobilization base, and concerted conversion and 

diversion by the offending group, such a move would leave the country 

with no advantage if the agreement collapsed and all parties rearmed 

independently as best they could, or very much at a disadvantage if the 

agreement held so far as to lead the non-offenders to rearm interdepend- 

ently. They would overwhelm the offender, who is necessarily ill- 

prepared for autarky. 

Rather than contradicting itself, Her Majesty’s Socialist 

Government in appointing a Cabinet Minister for Disarmament and a 

ministerial secretary for assistance to industry in export of armaments 

have begun to form what can prove to be a powerful combination for 

3 
achieving security through arms control and disarmament. The only 

improvement would be to transfer the secretary to the Disarmament Ministry, 

now that the Ministry of Aviation is being dissolved, and to create an 

equivalent position for facilitation of imports under the Ministry of 

Defence. 

Finally, it she-;'’.' be noted that the sort of rationalization 

which is the very key   j-iVcernationalization is in most , of its 

political, strategic and economic consequences equivalent to disarmament. 

Internationalization of weapons-system acquisition is in fact a necessary 

aspect of meaningful international arms control and can only be opposed 

with reference to disarmament out of opposition or superficially suicidal 

adherence to disarmament. 
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Rather than a contradiction, the CDM proposal is fully compati¬ 

ble with arms control and can become a vital step towards dis¬ 

armed international security. 
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1. House of Commons, "Head of Defence Sales (Appointment)," Official 
Report-Parliamentary Delates (Hansard), Vol. 728, No. 18, Wednesday, 
11 May”196b, col. 403-406. 

2. BUCHAN, Alistair, "Arms Nobody Wants to Control," New Republic, 
6 November 1966, pp 17-18. 

3. The duties of this officer are spelled out in Memorandum 6347/66, 
H.M. Civil Service Commission, 23 Savile Row, London. 

4. The United Kingdom can hardly be expected to exercise a policy of 
limited prohibition of exports and permissiveness towards imports 
rather than limited prohibition of imports and exports until the 
United Statesj dominating the market as it does, takes the initia¬ 
tive in switching the roles of Secretary Kuss who is at the same 
time engaged in promoting exports and permitting very limited 
imports. 



144 

5.1: Bibliography 

ANGELL, Sir Norman, Arms and Industry. New York, G. P. Put¬ 
nam, 1914. 

- - -, The Great Illusion. New York, G. P. Putnam, 1910. 

ASHER, Harold, Cost - Quantity Relationships in the Airframe 
Industry. R-291, Santa Monica, The Rand Corporation, 
July 1, 1956. 

BARBER, Arthur, '"Some Industrial Aspects of Arms Control," 
Journal of Conflict Resolution. Vol VII, No 3, Septem¬ 
ber 1963, pp 491-494. 

BATTERSBY, Roy, "French Eyes on the Future," Survival, Vol 
VII, No 6, pp 219-223. 

BAUER, Raymond A., Ithiel de Sola Pool, and Lewis Anthony 
Denter, American Business and Public Policy: The Poli- 

■' tics of Foreign Trade. New York, Atherton Press, 196S. 
BEAUFRE, G^n. Andr£, Deterrence and Strategy. New York, F. 

A. Praeger, 1966. 

- - -,"Dissuasion et Strategic," Revue de Defense Nationale. 
December 1964, pp 1874-1881. 

- - An Introduction to Strategy. Washington, F. A. Prae¬ 
ger, 1965. 

BEHRMAN, Jack N.,"Foreign Investment Muddle: The Perils of 
Ad Koccery," Columbia Journal of World Business. Vol I, 
Inaugural Issue, Fall 1965, pp 51-59. 

BENOIT, Emile, and K. E. Boulding, Disarmament and the Econ¬ 
omy. New York, Harper and Row, 1963. 

- - -, "Interdependence on a Small Planet, "Columbia Jour¬ 
nal of World Business. Vol I, No 2, Spring 1966, pp 9-18. 

- - -, "R & D Convertability with a Pentagon Transformer," 
Columbia Journal of World Business. Vol I, Inaugural 
Issue, Fall 1965, pp 93-102. 

BERKOWITZ, Morton, and P. G. Bock, American National Secur¬ 
ity. New York, The Free Press, 1965. 

BOULDING, Kenneth E., Conflict and Defense. New York, Har¬ 
per and Row, 1962. 



145 

BOULDING, Kenneth E., ’’The Economics of Knowledge and the 
Knowledge of Economics, " American Economic Review: Pa¬ 
pers and Proceedings. Vol LVI, No 2, May 1966, pp 1-13. 

BRENNAN, D. G., ’’Strategy and Conscience," Bulletin of the 
Atomic Scientists. December 1965, pp 25-30. 

BRODIE, Bernard, "Review of Beaufre: Introduction to Strate¬ 
gy and Dissuasion et Strategie." Survival, Vol Vii, No 5, 
pp 210-212. 

BROWN, Neville, Nuclear War. New York, F. A. Praeger, 1964. 

BUCHAN, Alistair, "Arms Nobody Wants to Control," New Repub¬ 
lic, 6 November 1965, pp 17-18. 

- - -, and Philip Windsor, Arms and Stability in Europe. New 
,York, F. A. Praeger, 1963. 

CERNY? Karl H., and Henry W. Briefs, NATO in Quest of Cohes¬ 
ion. New York, F.A. Praeger, 1965. 

CHAFFARD, Georges, "Armements: Un Quasi-monopole Americaine," 
L'Sxpress. 14-20 Juin,, 1965, pp 36-39. 

CHURCHILL, W. L. S., "The Romance of Design," The World Crisis. 
New York Scribners, 1924, pp 125-148. 

CIVIL SERVICE COMMISSION (U.K.), Assistant Secretary in the 
Ministry of Aviation. Memorandum (6347/66), 23 Savile 
Row, London, 1966, 

COMMISSION ON FOREIGN ECONOMIC POLICY, Report. Washington, 
U.S.G.P.O., 1954. 

- - -, Staff Papers. Washington, U.S.G.P.O., 1954. 

COMMISSION ON ORGANIZATION OF THE EXECUTIVE BRANCH OF THE 
GOVERNMENT, Overseas Economic Operations. Washington, 
U.S.G.P.O., 1955. 

COMMITTEE OF INQUIRY INTO THE AIRCRAFT INDUSTRY, (Plowden), 
Report. Cmnd. 2853, london, H.M.S.O., December 1965. 

DINERSTEIN,. Herbert S. , The Politics of NATO Defense Arran¬ 
gements .r P-3070, Santa Monica, The Rand Corporation, 
February 1965. 

DON VITO, P. A., Annotated Bibliography on System Cost Ana¬ 
lysis . RM-4848«^E9 Santa Monica, The Rand Corporation, 
February 1966. 



146 

DRAPER, Wm. H., Chmn., The President's Committee to Study the 
U.S. Military Assistance Program (Draper Committee), Composite 
Report, Vol II, Washington, U.S.G.P.O., 1959. 

EASTHAM, J. K., "International Trade," Ch. XIV, Graphical Econ¬ 
omics , Chicago, Quadrangle Books, Inc., 1960, pp”253-282. 

ENKE, Stephen, "Using Costs to Select Weapons," American Econ¬ 
omic Review: Papers and Proceedings, Vol LV, No s, May 1965, 
pp 416-426. 

SNTHOVEN, Alain C., "Economic Analysis in the Department of 
Defense," American Economic Review: Papers and Proceedings. 
LIII, No 2, May 1963, pp 4l3-42~3. 

GASTEYGER, Curt, "the American Dilemma: Bipolarity or A.llian- 
ce Cohesion," Adelohi Papers, No 24, London, The Institute 
for.Strategic Studies, January 1966. 

GALBRAITH, J. K., "The Illusion of National Security," The 
Affluent Society, New York, Houghton Mifflin, 1958, pp 131-45. 

GREEN, Philip, Deadly Logic: the Theory of Nuclear Deterrence. 
Columbus, Ohio, Ohio State University Press, 1966. 

GROSSE, Robert N., and Arnold Proschain, "Military Cost Ana¬ 
lysis," American Economic Review: Papers and Proceedings. 
Vol LV, No 2, May 1965, pp 426-433. 

HABERLER, Gottfried, A Survey of International Trade Theory. 
Princeton, International Finance Section, Department of Econ¬ 
omics, Special Papers in International Economics, No 1, July 
1961. 

- - -, "Some problems in the Pure Theory of International 
Trade," Economic Journals Vol LX, No 238, June 1951, pp 223-40. 

HALL, Geo. R,, and Robt. S. Johnson, A Review of Air Force 
Procurement. 1962-64, RM-4500-PR, Santa Monica.* the Rand Corp, 
May 1965. 

HAVILAND, Denis W. G. L., Gen. R. Lecamus, and Brig-Gen. &ce 
Sund<£n, "Relationships Between Governments and Aeronautics - 
A Discussion," Journal of the Royal Aeronautical Society, Vol 
LXX, No 3, March 1966, pp 382-392. 

HSALY, Denis, "Britain's Defence Review - A Press Conference," 
Survival, Vol VII, No 6, pp 229-231, 



147 

HILL, A. J., Institute for Defense Analyses, "Program for 
Pooling Military Scientific Research and Development Capa¬ 
bilities with our Allies," Annex F, Composite Report: Sup- 
plenient. Vol II, President's Committee to Study the U.S. Mil¬ 
itary Assistance Program, Washington, U.S.G.P.O., 1959. 

HITCH, Chas. J., and Roland N. McKean, The Economics of Defen 
se in the Nuclear Ap,e. Cambridge, Harvard University Press, 
1963. 

- - -, "National Security as a Field for Economics Research," 
World Politcs. Vol XII, No 3, April 1960, pp 434-452. 

HOAG Malcolm, NATO Strategy and Economics. (Unpublished Manu¬ 
script), Santa Monica, Rand Corporation, April 1965. 

N.B: The above includes the following titles published separ¬ 
ately as Rand Reports:and Memoranda: 

"Deterrence, Defense, and Arms Races," P-2188-1 

"Some Complexities in Military Planning," P-1531 also in 
World Politics. July 1959, p 553. 

"Economic Problems of Alliance," P-1080, also in condensed 
form in Journal, of Political Economy. December 1957, p 522. 

"Limited War," P-1566 

"What Interdependence?" P-1748, also in World Politics April 
1960, p 369, and Survival. May-June 1960. 

"On NATO Pooling," P-1242, also in World Politics. April 1958, 
P 475. 

"Rationalizing NATO Strategy," P-2940. 

"Nuclear Policy and France," P-2594-2 
"An Atlantic Nuclear Force?" " 

"A Concluding Note," P-3158 

KOLLOWOOD, Bernard, "Arms and the Salesman," Punch. Vol CCXLVII, 
No 6510, 11 June 1965, p 873. 

HOUSE OF COMMONS, Official Report: Parliamentary Debates (Han¬ 
sard) . Vol 728, No 18, 11. May 1966, London, H.M.S.O, 

HOVEY, Harold A., "The Military Sales Program," United States 
Military Assistance. New York, F. A. Praeger, 1965, pp 182-197. 



148 

HUME, David, "of the Jealousy of Trade," Collected Works. Ill, 
Boston, Little, Brown, & Co., 1854, p 359-363. 

- - -, "of the Balance of Power," Coll. Wrks. , III, Boston, Lit¬ 
tle, Brown, & Co., 1854, pp 364-373. 

HUNTINGTON. S. P., "Arms Races." Public Policy. Vol VIII. No 41, 
1958, pp 53-78. 

INSTITUTE FOR STRATEGIC STUDIES (LONDON), The Military Balance. 
1965-66, London, November 1965, 

ISMAY, Lord, NATO: The First Five Years. Paris, Tte North At¬ 
lantic Treaty Organization, 1956. 

JOHNSON, Harry G,, "the Economics of the Brain Drain: The Ca¬ 
nadian Case," Minerva. Vol III, No 3, Spring 1965, pp 299'311. 

JOHNSTONE, Allen W., United States Direct Investment in France. 
Cambridge, The MIT Press, 1965. 

KAHN, Herman, On Escalation. New York, F. A. Praeger, 1965. 

- - -, On Thermonuclear War. Princeton, New Jersey, Princeton 
University Press, 1961. 

KAPLAN, Morton A., System and Process in International Poli¬ 
tics . New York, John Wiley, 1957. 

KAUFMAN, Wm. W., The McNamara Strategy. Harper 5c Row, 1964 

KENEN, Peter B., Giant Among Nations. N.Y., Harcourt, 1960. 

- - -, "Nature, Capital, and Trade," Journal of Political 
Economy. Vol LXXIII, No 5, October 1965, pp 437-460. 

KINDLEBERGER,"Emigration and Economic Growth," Banca Nazionale 
del Lavoro, Quarterly Review. No 74, Septmeber 1965, pp 235-54. 

- - -, "European Integration and the International Corporation," 
Columbia Journal of World Business. Vol I, No 1, Winter 1966, 
pp 65-73. 

- - -, International Economics. Homewood, Illinois, Richard 
D. Irwin, Inc., 1963 

- - -, "United States Economic Foreign Policy: Research Re¬ 
quirements for 1965, World Politics. Vol XI-, No 4, p 588-613. 



149 

KISSINGER, Henry A., The Troubled Parnership. New York, McGraw- 
Hill, 1965. 

KLEIMAN, E., 11 Comparative Advantage, Graham's Theory, and Ac¬ 
tivity Analysis." Economica«. Vol XXVII, No 107, August 
L960, pp 233-242. 

KNORR, Klaus, "Contributions of United States Industry to Arms 
Control Research," The Journal of Conflict Resolution. Vol 
VIII, No 3, September 1963, pp 485-490. 

- - -, NATO and American Security. Princeton, New Jersey, Prin¬ 
ceton Univ. Press, 1959, pp 342. 

- - -, and Oskar Morgenstern, Science and Defense; Some Criti¬ 
cal Thoughts on Military R£:D. Policy Memorandum No 32, 
Princeton Center of International Studies, Princeton Uni¬ 
versity, February 1965. 

KUSS, Henry J., "Building a Common Defense Market," Astronaut¬ 
ics and Aeronautics. February 1966, pp 50-55. 

- - -,"Testimony: Foreign Assistance Act of 1964," Hearings. 
House Foreign Affairs Committee, April 1964,. Washington, 
U.S.G.P.O., 99 509-515. 

- - -, "Testimony: Foreign Assistance Act of 1965, Hearings« 
House Foreign Affairs Committee, March L965, Washington, 
U.S.G.P.O., pp 805-831. 

LEONTIEF, Wassily W., "The Use of Indifference Curves in the 
Analysis of Foreign Trade," Readings in the Theory of 
international Trade. Philadelphia, The Blakiston Coj, 
1949, pp 229-238. 

LERNER, Abba P., Essays in Economic Analysis. New York, Mac¬ 
Millan & Co., L953. 

LERNER, Daniel, and Raymond Aron, France Defeats EDC. New 
York, F. A. Praeger, 1957, 

LIDDELL - HART, Cant. Sir Basil H., Memoirs: 1895-1938. Vol I, 
New York, G. P. Putnam, 1965. 

LUCIEN, Rene, "L'aspect ^conomique de la defense de 1'Europe," 
Revue de Defense Nationale. Fevrier 1965, pp 223-228. 

- - -, "Interets Materials et Imperatifs de Defense," Revue 
de Defense Nationale. Decdmbre 1965, pp 1247-1259. 



150 

MATHEWS, R. C. 0., "Reciprocal Demand and Increasing Returns," 
Review of Economic Studies, Vol XVII, No 2, pp 149-158. 

MEADE, James E., A Geometry of international Trade. London, 
Allen and Unwin, 1952. 

- - -s The Theory of International Economic Policy: Trade 
and Welfare!(Vol I and Math. Suppl.), London, Oxford 
University Press for the Royal Institute of Internation¬ 
al Studies, 1955. 

"Military Aircraft Loans Act of 1966, Elizabeth II. Ch. 15, 
H.M.S.O., London, 26 May 1966. 

"Military Aircraft (Loans)',' Memorandum on the Proposed Reso¬ 
lution, Cmnd 2978, H.M.S.O., London, April 1966. 

MINISTRY OF DEFENCE (U.K.), Defense Estimates 1966-67. Cmnd 
2902, H.M.S.O., London, February 1966. 

- - -, Defence: Outline of Future Policy. Cmnd 124, H.M.S.O., 
London, April 1957. 

- - -, The Defence Review. Cmnd 2901, H.M.S.O., London, Feb¬ 
ruary 1966. 

MOCH, Jules, Hlstoire du Rearmement Allemand Depuis 1950. 
Paris, Robert Laffont, 1965. 

MOORE, Ben T., NATO and the Future of Europe. New York, Har¬ 
per and Row, 1958. 

MORGENSTERN, Oskar, "Military Alliances and Mutual Security," 
National Security. Abshire and Allen, eds., New York, 
F. A. Praeger, 1963, pp 671-686. 

McCARTHY, Sen. Eugene, "The U.S: Supplier of Weapons to the 
World," Saturday Review. 9 July 1966, pp 13-15. 

MCCORMICK, D,, Peddler of Death. New York, Rinehart, Holt, & 
Winston, 1965. 

MCGUIRE, Martin Cyril, Information and Arms Races. (Ph.D. 
Thesis in Economics),Harvard University, 1963, 

- - -, Secrecy and the Arms Race. Cambridge, Harvard Univers¬ 
ity Press, 1965, 

MCKEAN, R. N., "Cost Benefit Analysis and British Defence Ex¬ 
penditure," Scottish Journal of Political Economy. Vol X, 
February 1963, pp 17-35. 



KCKEAN, R. N., "The Unseen Hand in Government," American Econ¬ 
omic Review. Vol LV, No 3, June 1965, 496-506. 

MCMAKAN, R. H., et al., Public Opinion and Ballistic Missile 
Defense: Report of an Exploratory Survey. RM-64TKP-50, 
Santa Barbara, Calif., General Electric Co. TEMPO, 30 
September 1964. 

MCNAMARA, Robert S., "Address to the American Society of News¬ 
paper Editors,3,' (Text), New York Times. 19 May 1966, p 11. 

- - -, "The Defense of the Free World," The Department of c 

State Bulletin. Vol L, No 1302, 8 June 1964, p 893-99. 

NADLER, Eugene 3., "Some Economic Disadvantages of the Arms 
Race," Journal of Conflict Resolution. Vol VII, No 3, 
September 1963, pp 503-508. 

NARBONNE, Roland da, "La Prochaine Bataille du Ciel," L*Express. 
14-20 Juin, pp 61-62. 

NATIONAL BUREAU FOR ECONOMIC RESEARCH, The Rate and Direction 
of Inventive Activity: Economic and Social Factors. 
Princeton, Princeton University Press, 1962". 

N.A.T.O. - A.G.A.R.D., Operational Research in Practice: Re- 
port of a N.A.T.O. Conference, London, Pergamon Press. 
1958. 

"NATO Defence Expenditures," NATO Letter. January 1965, p 24-29. 

NATO PARLIAMENTARIANS« CONFERENCE (XI), Resolutions and Recom¬ 
mendations, NATO Letter. December 1965, pp 11-13. 

NELSON, R. R., "The Impact of Arms Reduction on Research and 
Development," in Defense and Disarmament. R. E. Bolton, 
Ed., Englewood, N. J., Prentice-Hall, 1966, pp 140-153. 

- - -, "Uncertainty, Learning, and the Economics of Parallel 
R&D Efforts," Review of Economics and Statistics. Vol 
XLIII, Nov 1961, pp 351-64. 

NIEBURG, H. L., "R&D and the Contract State: Throwing Away 
the Yardstick,31 Bulletin of the Atomic Scientists, March 
1966, pp 20-24. 

NOEL-BAXER, Sir Philip, The Private Manufacture of Armaments. 
New York, Oxford University Press, 1937. 



15? 

NOVICK, David, Program. Bud gating. Cambridge, Harvard Univer- 
:. .r sity Press, 1965. 

OGGRKIEWICZ, R. M., "The Evolving Battle Tank," Survival. 
Vol VII, No 7, October 1965, pp 263-65. 

OLSEN, Mancur, Jr., and Richard Zeckhauser, "An Economic 
Theory of Alliances," Review of Economics and Statis¬ 
tics . Vol XLViii, No 3, August 1966, p 270. 

PECK, Merton J., and Frederic K, Scherer, The Weapons Acqui¬ 
sition Process: An Economic Analysis. Boston, Division 
of Research, Graduate School of Business Administration, 
Harvard University, 1962. 

PERKINS, Courtlandt D., "A.G.A.R.D. Today," Astronautics and 
Aeronautics. Vol IV, No 8, August 1966, pp 72-79. 

PICK', Otto, "The »0' in N.A.T.O.," NATO Letter. December 1966, 
pp 14-20. 

RINCUS, John, Economic Aid and International Cost Sharing. 
Santa Monica, The Rand Corp., R-431-ISA, July 1965. 

QUADS, S.S., Ed., Analysis for Military Decsions. Santa 
Monica, The Rand Corp., R-387-PR, November 1964. 

RAPAPCRT, Anatol, Fights, Games, and Debates. Ann Arbor, 
University of Michigan Press, i960. 

- - -, "The Sources of Anguish," Bulletin of the -Atomic Sci¬ 
entists . December 1965; pp 31-34. 

- - -, Strategy and Conscience. New York, Harper and Row, 
1964. 

RASER, John R., "Weapons Design and Arms Control: The Pol¬ 
aris Example," Journal of Conflict Resolution. Vol IX, 
No 4, p 450-67. 

REVIEW COMMITTEE FOR BALANCE OF PAYMENTS STATISTICS, The Bal¬ 
ance of Payments Statistics of the United States: A Re¬ 
view ar.d Appraisal. (Bernstein Report). Bureau of the 
Budget, Washington, U.S.G.P.C., A.pril 1965. 

RICHARDSON, Lewis F. , .Arms and Insecurity. Pittsburg, The Box¬ 
wood Press, 1960. 



153 

RITCHIE, 
to, 

Ronald S,, NATO: The Economics of an Alliance, 
The Ryerson Press, 1965. 

oron- 

ROYAL AERONAUTICAL SOCIETY, Anon. Member, "British Aviation - 
What Went Wrong? The Way Ahead," Journal of the Royal! 
Aeronautical Society. May 1965, pp 291-292. 

- - Graduates' and Students' Section, "The Present and 
Nurture State of the Aircraft Industry," Journal of the 
Royal Aeronautical Society. June 1965, 385-386. 

•ROYAL SOCIETY, Emigration of Sci 
dom: Report of a Committee 
the Royal Society, London, 

entlsts from the United King- 
Aooointed by the Council of 
196*3. 

RUHL, Lothar, "In der Luftabwehr hiesse die Alternativ: Chaos," 
Die Welt. 13 September 1965, p 4. 

SALANT W. , The United States Balance of Payments in 1968. Wash¬ 
ington, The Brookings Institution, 1963. 

SAMUELSON, P. A., "Social Indifference Curves," Quarterly 
Journal of Economics. Vol LXX, No 1, February 1965, 1-22. 

SCHELLING, Thomas C., International Cost Sharing Arrangements, 
Princeton, N.J., International Finance Section, Depart¬ 
ment of Economics, Princeton University, £955. 

- - -, The Strategy of Conflict. New York, Oxford University 
Press, 1963. 

- - -, "War Without Pain and Other Models," World Politics. 
Vol XV, No 2, April 1963, pp 471-82. 

SCHERER, Frederic M,, The Weapons Acquistion Process: Econ¬ 
omic Incentives., Boston, Division of Research, Graduate 
School of Business Administration, Harvard University, 
1964. 

SCHLESINGER, Arthur M., Jr., "Peril in the Skies," Ch XVII, 
A Thousand Days. Boston, Houghton Mifflin, 1965, pp 448- 
478. 

SCHLESINGEPv., James R. , "Analysis and Defense in the Sixties," 
P-3050, Santa Monica, The Rand Corp., January 1965. 

- - -, The Political Economy of National Security. New York, 
F.A. Praeger, 1960. 



154 

SMITH, G. T., “Some Aspects of International Collaboration 
Between Bristol Siddeley and S.N.E.C.M.A.," Journal of 
the Royal Aeronautical Society. Vol 70, No 666, June 
1966, pp 615-617. 

SNYDER. Glenn, Deterrence and Defense: Toward a Theory of 
National Security. Princeton, N.J., Princeton Univer¬ 
sity Press, 1961. 

SNYDER, W. P., The Politics of British Defense Policy. 1945- 
1962, Columbus Ohio, Ohio State University Press, 1964. 

STANFORD RESEARCH INSTITUTE, The Industry-Government Aero¬ 
space- Relationship. Menlo Park, California, 1963. 

STANLEY, Timothy W., NATO in Transition: The Future of the 
Atlantic Alliance. New York, Praeger, 196 

STARR, Marvin K., “Modular Production - A New Concept," Har¬ 
vard Business Review. Vol 43, No 6, pp 131-142. 

STURMEY, S. G., "Cost Curves and Pricing in Aircraft Product¬ 
ion," Economic Journal, Vol LXXIV, No 296, December 1964, 
pp 954-982. 

UNITED STATES CONGRESS, House Committee on Foreign Affairs, 
Hearings: Mutual Security Act of 1960. Parts I-IV, 
Washington, U.S.G.P.O., 1960. 

- - -, Joint Economic Committee, Subcommittee on Defense 
Procurement, Report, July 1963, 

UNITED STATES DEPARTMENT OF STATE, The United States Economy 
and the Mutual Security Program. Washington, 1961, 

USLAR-GLEICHEN, Col. Hans von, "Hurdling the Obsacles in the 
Race for Weapons Standardization," Army. May 1965, 
pp 64-65. 

- - -,"Integrated Weapons for Collective Security," Army. 
March 1965, pp 60-51, 

VANDEVANTER, Brig. Gen. E„, Coordinated Weapons Production in 
NATO: A Study of Alliance* Processes. RH-4169-PR.' Santa 
Monica, The Rand Corporation, February 1965. 

VANEK, Jaroslav, International Trade: Theory and Economic 
Policy, Homewood, 111., R. D. Irwin, 19^2. 



155 

WASHINGTON CENTER FOR FOREIGN POLICY RESEARCH, "The Purposes 
of United States Military and Economic Assistance," An¬ 
nex A, Composite Report: Stir>t>lentent. Vol II, The Presi¬ 
dent's Committee to Study the U.S. Military Assistance 
Porgram, Washington, U S.G.P.O., 1959. 

WH1TIN, T. M., "Classical Theory, Graham's Theory and Linear 
Programming in International Trade," Quarterly Journal 
of Economics. Vol LXVII, No 4, November 1953, pp 510-544 

WORCESTER., Richard, 'The One Hundred Days; 1965 Executive Ac¬ 
tions; and the 1965-75 Timeframe," Journal of the Royal 
Aeronautica1 Society. September 1965, p 611-626. 

WRIGHT, Quincy, A Study of War. 2nd Ed., Chicago, University 
or Chicago Press, 1965. 

NOTE ON OTHER SOURCES: 

Study in connection with this thesis has involved a 
monitoring of divers sources of infomration pertaining to 
international armaments transactions in their several as¬ 
pects: military, political, technical, and economi. The tit¬ 
les cited formally above cover segments of the field from 
one or more of those aspects and are, for the most part, 
at least partially analytical in nature. 

It is equally important for the purpose of developing 
an appreciation for this area of activity that a systematic 
monitoring of the sources of pertinent; day-to-day, and rela¬ 
tively non-analytical information be undertaken. To do so 
in truly comprehensive fashion has not been feasible. How¬ 
ever, in addition to the analyses mentioned above, this the¬ 
sis is grounded in a regular comparative study of periodical 
literature of considerable scope and volume. Most of the per 
iodicals utilized are listed below: 

New York Times* 
Times of London* 
Wall Street Journal 
Die Welt 
Le Monde 
Interavia Air Letter*^ 

Military Export Reporter*^ 
Aviation Week and Space Technology* 
Technology Week* 
The Economist* 
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Interavia 

* Scrutinized on a blanket basis 
1 Available only for a brief span of time. These are trade 

organs available free for only a month and for $350/yr 
otherwise. 

While the U.S. Government is engaged in the U.S. international 
weapons market as the sole buyer, principle negotiator, and 
cognizant monitoring agency, it publishes no information on 
the subject in regular places or times. 


