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PREFACE

This Report has been prepared by C & L ASSOCi3tCS
for the Vertex Corporation , as prime cc,ntr ictor , under
Department of Defense stud y contract MDA 9O3-78~-C-Ol66.
It develops one approach to the probleri of formulating
a methodology for measuring potential cost saving through
NATO weapon system standardisation . The analysis has
been conceived and elaborated to complt’ment the ‘m icro ’
approach to this same problem adopted in work done , un der
a parallel sub—contract , by Management Analysis
Corporation .

The Report has been written by one of C & L Associates ’
European Consultants , David GREENWOOD , who is Director
of the Centre for Defence Studies at the University of
Aberdeen , Scotland and who, with Steven L. CANBY , directed
the work undertaken in its preparation . Responsibility
for the structure , content and conclusions of the Report -

and for infelicities of style and e>:pression — is the
author ’s. However , it should be recorded that the
important survey material on empirical evidence about
production economies at Appendices I and II was collected
in the first instance by Dr. Keith h ARTLEY (University of
York, England ) and Dr. Ben KLOTZ (Temple University ,
Philadelphia) in their capacities as Project Analysts . -

In subn~itting the Report , the author tioul~ lixe to
acknowledge , first , the helpful guidance received in
early discussions about the exercise from members of
the International Economic Affairs directorate of the
Office of the Assistant Secretary of Defense for
International Security Affairs .: and , secondly, the great
kindness shown by members of the United States ’ Mission
to NATO in offering working facilities in Brussels
during June 1978. Thanks are also due to the secretaries
who labcured on drafts and the final text , both in
Scotland ~ind the United States; and esoecially to
Margaret McROBB who bore the brunt of this work .
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Chapter 1

INTRODUCTION AND OVERVIEW

This study is concerned with how certain of the benefits

from increased standardisation among the members of the

North Atlantic Treaty Organisation (NATO ) might be

measured .

From its inception the Alliance has acknowledged that

military and economic advantage would accrue to the

promotion of commonality (or at least compatibility ) in

tactical doctrine, modes of orgaruisation , procedures and

equipment . However , achievement has fallen short of

aspiration . To be sure the member nations have formally

subscribed to an agreed strategy and to more or less

harmonious concepts of operations. But under this

overarching rubric they have tolerated significant

variations of doctrinal emphasis , giving rise to dissimilar

mission priorities. Hence force structures and

organisational arrangements differ widely among them .

Similarly there has been (and remains) considerable

diversity in operational procedures and even more in

administration and logistics practices. Finally , and

in large measure because of these other considerations ,

NATO has fielded a bewildering variety of equipments

over the years for essentially equivalent roles. (To

be more precise , individual members have procured richly

variegated inventories of weapons and assigned , earmarked

or otherwise declared their forces to the Alliance; and

NATO ’s order of battle represents no more , some would say

less , than the sum of these oarts.)

_____ - -



Thus under the aegis of a j o i n t  security arrangement

there has been no col lect ive defence  e f f o r t  but  a loose H
a f f i l i a t i o n  of la rge ly  indep endent  n a t i o n a l  e f for t s ,

together with an integrated command aooaratus which

in normal circumstances plans , exercises and cajoles

but does not carry effective authority when it comes

to settling the size and shape of national contributions .

The Alliance ’s history is replete with references to the

unsatisfactory nature of this state of affairs . Yet

the impulse to order things differently has never been

very strong . Rightly or wrong ly , member nations have

believed it possible to maintain an adequate naval and

military ba lance vis-a-vis the Soviet Union and Warsaw

Pact without sacrificing cherished national and Service

convictions about the conduct of mi litary operations

and the organisation of armed forces , and without

compromising national econcrnic and employment objectives

or offending industrial interests .

RECENT HISTORY

But attitudes are changing . Observation of the pace

and extent of force moderrtisation in Soviet and Pact

formations , and of associated changes in doctrine and

organisation , has made the West apprehensive . There

has been a quite palpable erosion of confidence in the

Alliance ’s continuing ability to deter , at least to the

extent that deterrence rests on a demonstrable capacity

to mount a convincing conventiona l defence of NATO

territory against any challenge. The fear is not so

much of defeat in a shooting war as of political

intimidation and coercion arising from , on the Soviet

side , consciousness of the possession of preponderant

2
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power and , on the Western side , subm i s s i v e n ess  born of
a sense of weakness. Anx iety is none the less real

for that.

At the same time , in the aftermath of the 1973 oil crisis ,

a less sanguine view of general  economic prospects has
to be taken . Moreover it is impossible to an t i c ipa t e
any moderation in the strength of claim s f or resource

I
allocations aimed at the alleviation of social ills in

Western societies. Nor are electorates prepared to

countenance diminution of accustomed living standards.

Thus it  is unrea l i s t i c  to expect NATO countr ies  to devote
substantially higher shares of their national resources
to security purposes ; and it is unlikely that economic

growth w i l l  reach levels which would mean tha t  cons tan t ,
or even falling , shares could sustain adeq~~~te defence

provision .

In these circumstances there has been renewed interest

over the last few years in the r a t iona l i sa t ion  of Western

defence efforts . Reflecting the ielt .~eed to beth

enhance military effectiveness and make more efficient

use of resources a l lo t ted  to defence , a majo r  thrus t
has been in the direction of achieving greater commonality
in equipment. Standardisation in this limited sense

offers the prospect of - but may not necessarily guarantee -

greater interoperability among Alliance armc- ’ forces .

In this respect it is a means to an end (although

interoperability in itself , of course , is str ictly
speaking only a means to the end of more effective

‘coalition operations ’). It also offers the prospect

of — but , again, may not guarantee - less expense on the

acquisition of weapons systems , because of scale and

other economies; and reduced outgoings over their lifetime

in service , because of logistics savings . In this respect

standardisation is an end in itself (although to be sure

3 — 
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L
more econc~iical procurement is not tne u1tima~ e purpose

of the exercise but rather a way of safeguarding
m i l i t a r y  e f f ec t ivenes s  in the face  of bud getary
cons t ra in t s  or of max imis ing  the m i l i t a r y  p a y — o f f
from given appropriations) .

This is not the place for a detailed account of the way in

which the standardisation issue has come to prominence

recently as part of the broader wave of attention to

rationalization in general. Suffice it to say that

currents running in several quarters in the United States -

the analytical community , the Executive branch and the

Congress - converged in the mid-l970s; that the issue was

taken up early in 1977 by President Carter ’s Admin is t ra tion

within the framework of a general exercise in mending

Alliance fences , and was invested with major polit ical

significance on that account; and that , having evoked

some response from NATO’s European members and engendered

expe~~tations elsewhere , there is now very ccnsiderable
pressure to translate the policy initiative into practical

measures . In short , a f t e r  decades in which NATO has
done very little about standardisation beyond paying

lip—service  to i ts  worth , in the past three or four

years ma t t e r s  have moved through the phase of advocacy
(and accompanying rhetoric) to the point where major

policy guidelines have been laid down and affirmative

action is expected .

PRESENT PROBLEMS

The point of departure for the present study is the two

practical problems wh ich the Department of Defense and

other agencies face in this connection . These are

4 
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~ Where should initial effort be app l ied? Wh ich
are the procurement decisions th:it c~ill for
special  a t t e n t i o n  in the interests of promoting
standardisatic’n either because adoption of
common systems would confer greater military
advantage or because the bud geta ry  b e n e f i t s
would be substantial?

• How should the object ive  be pursued?  Which
are the acquisition methods that a:ford the
greatest likelihood of promoti ng standard isation ,
given that it is only if several (ideally all)
allies can be induced to procure a system that
major gains are likely to materialise.

Not that these are separate questicns in practi.ce.

Experience on collaborative ventures has confirmed that

to achieve commonality may require acquisition arrangements

that actually entail higher budgetary costs for the ‘lead ’
producer if not for all particioants. Similarly it is

clear that assigning the highest priority ~o pursuit of

maxim um budgetary savings may preclude acquisition

arrangements capable of attracting high participation

among member nations. There is a trade-off problem ,

in other words; and one which has received insufficient

attention in the debate on stanciardisat ion policies

to date.

It is instructive to ask why , in the advocacy of fresh

initiatives on standardisation , the interconnection

between budgetary savings and participation in joint

procurement undertakings has been neglected . The answer

lies in the atmospherics of argument in these affairs .

The main p ro tagonis t s  of bold departures  have lent  weigh t
to their case by citing the waste involved in dup licated

R & D effort, parallel production lines and a multip licity

of national logistics system s and by coricocting estimates

of the substantial budgetary benefits that might result

from its elimination. In doin so they have persuaded

many people , whether intentionally or not , tha t the expense

5
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of p resen t  prac t ice  measured  a g a i n s t  th i~ of some ideal

set of arr~ nqe!’1ents could serve as a reliable indicator

— of the a c t u a l ly a t t a i n a b l e  b e n e f i t s  f rom a more e f f i c ien t
use of resou rces.  Th is is no t so. In f a c t , it is

ir re levant when the ‘ ideal ’ corresponds to a situation

which it wou ld be hard to approach even in a hi~jh iy

4 central ised alliance vested wi th  s u p r a — n a t i o n a l  a u t h o r i t y
in setting security and socio-economic policy priorities

let alone in a community of independent sovereign nations

sharing common security concerns but emphatically not an

identity of interest.

The argument is all the more m isleading, and culpabl y
so (thou gh the o f f ence may be one of in t e l l e c tua l
negl igence ra ther than  de l ibe ra t e  i n t e n t)  , because the

sam e pro togonis t s  hove chosen to reg iste r  t h e i r  recognition
of realities by acknowledging that  a t t ainme nt of
commonality objectives could require ‘second best ’ solutions

to the ‘mode of acqu isition ’ problem : collaborative

schemes — including complex co-production arrangements —

offering only limited scope for budg etary cost reductions.

Advocates may have sough t  to have it bo th way s . But th i s
is a practice in which decision—makers and policy advisers

should not indulge.

How then are the immed iate problems to be addr essed?

Because heavy stress has been placed on ‘the standardisat~ cn

dividend ’ in terms of budgetary savings the prime need is

o to develop more ref ined est ima tes - based
on analysis and argum ent  r a the r  tha n bald
assertion — of the potential impact on 1~’ATO
members ’ budgets of efforts to yield
commonality of equipment;

and

o to do so with a realistic apprec iat ion of
the available marg in for budgetary manoeuvre

6
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and with due re~jard to the alternative
acquisition strategies that are feaA sible.

Only in th is way can the true fiscal benef it of standard i sation

be exposed and set in relation to other costs and benefits.

There are other costs and benef its , of course. From the

point of view of socio—economic and industrial/regional

‘I  policy values the procurement arrangement which , in the

interests of standordisat ion , requires manpower re~ ease

in some sector or closure of a plant or abandonment of

some area of technological endeavour entails real costs.

From a military standpoint the introduction of an item

of equipment fully interoperable with those of allies

and capable of being supported by more than one national

logistics train yields real benefits (capable , in principle ,

of va luat ion in money te rms)  which should be entered in any
reckoning ei ther  in addit ion to budgeta ry  sav ings  associated
with its acquisition or to of f~ et extra budgetary burdens

incurred to secure commonality . In f a c t  a f u l l  eva lua t ion
of any given policy option should encompass these and any
other relevant elements. The essence of the cost-banefit

calculus is its concern with all economic costs and

— benef i t s  and not j u s t  those which occasion cash o u t l a y s

or re turns .

No twi ths t and ing  these cons idera t ions, i n i t i a l l y  assessment
of d irect  budgetary  impact mer i t s  p r ior i ty . The va lue  is
of in te res t  in its own r ight . It  must  be i d e n t i f i e d  for
possible incorporat ion in ye t  more broadly-based
calculations. Most important from a p rac t ica l  perspect ive,
policy options which o f f e r  no (or n e g l i g i b l e)  budgetary
benefit are unlikely to commend themselves for early

a t t en t i on  in cort~par ison wi th  those which  do. Having  said
that , the need remains  to ensure  tha t  budge t a ry  b e n e f i t
is not seen as the he—all and end-all. This means

structu ring the computation of savings in such a way that

7
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the results lend themselves to con~ ider~ tion a3ongside

appraisal of other relevant categories of cc~~t and

b e n e f i t .

The ques t ion  a r i ses :  is it even p r ac t i cab l e  (or necessary )

to attempt evaluation of all possible sources of budgetary

benefit, in the first instance? The answer is that it ~~S

not. The obligation to do so is relie-~cd , first , by

the requirement to frame assessments with rcqard to

available margins for budgetary manoeuvre. This rules

out extravagant arithmetic based on tabula rasa assunpticns.

Secondly , it can be sha~in that it is only research ,

development and production outgoings that are amenable

— to inf luence , even in principle , over the medium term .

It is unrealistic to include potential logi stics savings

in partial anaivses of budgetary cost—reduction opoortunitics.

Pay—offs in this area cannot be expected to arise piecemeal

as the number of s t andard isad  systems grows - Ra th er t h e y
depend on the fundamental reorganisation of arrangements

tha t  might be f eas ib l e  if and when commonality were to
obtain more or less ac ross—the-board , so that  ‘ loglst ~ cs

is a national responsibility ’ — to use the 1~~.TO f o r m u l a  —

would become an anachronism .

Can one go yet further in narrowing the scope of a

preliminary gauging of budgetary benef it? Practically

speaking , are research and development expenditures any

more amenable to influence in the medium—term than outlay s

on operations and maintenance? Sweeping assertions hove

been made that ‘the United States does everything anyway ’

so that the European R & D effort is superfluous and the

bill for it an acceptable proxy measure for the (avoidable)

cost of dupl ication . This is absurd . For one thing it

is clear that even if equipment acquisition strategies

based on specialisation in production found widespread

favour this would not justify exclusive specialisatior s

8
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at the R & D stage. That would stifle the intellectua l

competition in pursuit of innovation which is one of the

w e l l — s p r i n g s  of technical  progress .  More to the point ,
it is simpJy unimaginab le that any country with proven
competence in a specific area of military technology

could give an irredeemable hostage to fortune by

voluntarily abandoning its investment altogether. Those

who imagine that national defence R & D efforts are

‘negotiable ’ within broader transnational procurement

strategies delude themselves , perhaps by failure to

recognise that the pursuit of knowledge is not a ‘derived ’

activity but one invested with significance and value in

its own right.

The conclusion is: an analysis aimed at calculation of

attainable budgetary benefit with a realistic appreciation

of (a) the margin for manoeuvre available and (h) the

acquisition policies that are feasible can legitimately

focus more or less exclusively on production experiditu3 es.

METHOD OF ASSESSMENT

The central thesis of this study is that to facilitate the

setting of policy priorities there should be a three—stage

approach to the task of assessing the potential impact on

NATO members ’ defence budgets of the production economies

tha t  might  arise from e f fo r t s  to a t t a in  greater  commonality

of equipment.

In the first place , it is necessary to take a view of the

salience of equipment expenditures in country budgets.

Ascertaining the scale of national resource allocations

to procurement of majo systems , current and planned ,
establ ishes  the general benchmark aga ins t  which  cost

9
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reduction opportunities can be measured . The absolute

value of savings is not irrelevant of course. But , —

given the where and how questions already ident if ied

as the practical policy problems of the Department of

Defense (and other agencies) , it is obviously of

particular importance to discover whether initiatives

to promote standardisation hold out the promise of

budgetary benefits which amount to a trivial or a

sizeable slice of overall expenditures on defence. At

the same time it is the worth of a t t a i n a b l e  f u t u r e  b e n e f i t s
that is the policy-relevant value. This calls for specific

examination of the pa t te rn  of p lanned procurement w i t h i n
the Alliance to isolate those programmes for which

acquisition strategy options remain open. Armaments

plans that have gone beyond the project definition stage

to development work may have slipped out of reach from

th is standpoin t .

Second , from such empirical, evidence on production economies

as is available , the analysis must indicate how plausible

values might be derived for potential cost savings in

principal systems areas on alternative assumptions about

procurement arrangements . This is a major undertak ing

in its own right , which may explain why many contributions

to the standardisation debate have been short on analysis

and long on assertion . Certainly the technical problems

are less straightforward than one might surmise from

attention to that debate. For example , advocates (or

ana ly s t s)  have not always d i s t i ngu i shed  s u f f i c i e n t ly
carefully among the main sources of production economies

in this context: concentration on the lowest-cost supp lier

or shifting to the lowest average cost curve ; securing

the bene f i t  of larger-scale  production or get t ing as f a r
out as possible along the operative average cost curve

so as to obtain economies of scale; and taking advantage

of wha t  longer product ion runs o f f e r  in terms of ‘ learning ’ .

10
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The protag onis t s  of spec ia l i sa t ion  in production of
materiel for the Alliance typically iu’:ohe all three

in their case , usually with a dose of ‘comparative

advantage ’ reasoning added to the argument. Yet there

is an abundance of logical booby traps here :

What about the situation where one country
is lowest-cost supplier at some levels of
output but not others?

I
How does one deal with average cost curves
that are flat (constant unit costs) over
a broad band of possible outpu t levels ,
including the interesting ones?

Is ‘learning ’ transferable between plants?

As for international trade theory , is not
the notion of a regime of managed
transnational procurement arrangements
which ‘reflect ’ comparative advantage a
monumenta l contradic t ion in terms?

Some conceptual  c l a r i f i c a t i o n  is necessary as a ~ rolocue
— to the exaniination of empirical data on production economies.

Be that  as it may , an indication of how plausible values
• for such economies under alternative acquisition

arrangements might be derived is imperative for the third

stage in the analysis. The task is to elucidate the

budgetary benefit/participation nexus . This is where the

policy interest lies . Valuable though they may have beer

in securing visibility for the rationalisation mov em ent ,

generalised statements that promotion of standardisation

might permit savings of n b i l l ions  of do l l a r s  a year  are
of little use for illumination of specific prograrrme

options , where the need is for ‘differentiated ’

quantification : to indicate what budgetary benefit

might accrue if particular equipment requirements were

to be met by a s ecif ied m o d e ( s)  of a c q u i s i t i o n .  Such

calculat ions would enable  the Department  of Defense ,

11

~

- -- 
~~~~~

. -~ • ~~~~~~— -



-— -- - -  

~~~~~~~~~~~~

‘

f i r s t , to app rec i a t e  the  n a t u r e  of the c ruc ia l  t r a d e - o f f
between budge ta ry  savings  arid Darticipation ; and ,

s e c o n d l y ,  to id en t i f y  those areas where  s i g n i f i c a n t
budgetary benefits arc attainable on f ea s ib l e  acqu isi t i on

strategies .

This is not a prescription for a full cost—benefit

calculus. But it is a formula for the generation of

information without which there can be no worthwhile

appraisal of budgetary benefit vis—a—vis military

advantage  and/or the costs of socio—economic and
industrial disturbance involved in recasting weapons

acquisition processes .

To surrmarise this progression of argument : it is suggested

that to assist decision—making on where initial effort in

pursuit of standardisation goals should be applied and on

how objectives should be pursued (i.e. by what pattern of

procurement a r r angemen t s)

• there is a need for more refined estimates of
the potential impact of standardisation
initiatives on NATO members ’ budgets ;

• these should be developed taking explicit
account of (1) the limited margin for
budgetary manoeuvre available at any time
and (2) the limited number of acquisition
strategies that it is feasible to
contemplate if that allied participation
is to be obtained without which US
initiatives are a dead letter ;

• in the f i r s t  ins t ance  i t  is l eg i t ima te  to
concentrate on exposing the budgetary
b e n e f i t s  a t t ributab le  to product ion
economies;

e the method of assessment that commends
itself is one which involves three stages
of analysis as summarised in Fig. 1 overleaf.

12
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METHOD OF ASSESS?-IENT

Stage 1 Construction of total budget and
procurement budget profiles to
provide benchmarks against which
cost reduction opportunities can
be measured and to expose where
armaments planning has not
foreclosed acquisition strategy
options .

Stage 2 Derivation of ‘cost reduction 
-factors ’ from empirical evid ence

on the economies of scale/learning
and comparative costs in principal
systems areas.

Stage 3 Generation of alternative (or
• differentiated) estimates of

a t ta inable  budgetary bene f i t s
under feasible procurement
arrangements based on the
application of ‘cost reduction
factors ’ (Stage 2) to benchmark
data (Stage 1).

Fig . 1

In the main body of this study the rationale of this

approach is elaborated and the procedure is demonstrated ,

to the extent possible in a limited and time-constrained

exercise , using selected bud getary and procurement
planning information for the main NATO nations (except

France) and the results of two specially-conducted

surveys of empirical evidence on scale economies ,

learning , and comparative costs.

13
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ST RUCTURE OF THE STUDY

The ma te r i a l  which  fol lows is presen ted  in f o u r  p a r t s .
The f i r s t  of these is complementary to th i s  I n t r o d u c t i o n
and Overview . I t  consists of two Chapters .
C la r i f i ca t ion  of the policy context  is o f f e r e d  in
Chapter 2 , which incorporates  a d i scuss ion  of the
historical and circumstantial background to current

standardisation policy ; presentation of a frame of

reference summarising the rationale of recent initiatives ,

together with an account of the expectations they have

engendered ; and a fuller statement of the benefit

measurement  problem , inc lud ing  a short c r i t i que  of the
quan t i t a t i ve  evidence tha t  has been adduced in the
s tandard isa t ion  debate to date . This is a long Chapter ,
but the extended t rea tment  is appropr ia te  on two counts .
There is a need to compensate for  some of the sl ipshod
th ink ing  which has characterised much a rgument  on

standardisat ion issues ; it is an inadequate  basis  fol
policy implementation . There is a need to establish
precisely why more refined estimation of the potential

impact of alternative measures is necessary . In a

somewhat shorter Chapter 3 there is a full description

of the analytical approach to budgetary benefit

measurement together with observations on the material

required to exercise it.

The budgetary setting is the subject matter of Part B.

Data on procurement outlays in selected NATO members ’

defence budgets are reviewed in Chapter 4. Some

relevant features of armaments plans for the 1980s and

beyond are noted in Chapter 5. The material on

production economies is synthesised in Part C which

consists of three Chapters (6—8) dealing respectively

with concepts and methods , the empirical evidence and

derivation of ‘cost reduction factors ’ (to use the

expression coined earlier) as a device for generating

14
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estimates of the budgetary benefit that might be

associated ‘~-:ith different procurement policy options.

The final part of the work , Part D, contains a

preliminary and provisional demonstration of how the

approach might be applied (Chapter 9) and a few pages

of summary and conclusion (Chapter 10).

I
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Chapter  2

THE POLICY CONTEXT

The most succinct statement of the current policy of

the United States on NATO standardisation is contained

in Department of Defense Directive 2010.6 (March 11 , 1977)

which records that

‘A. In accordance with Public Law 94-361 ,
Sec. 802 (reference) . . .  it is the policy
of the Uni ted States that equipment
procured for U.S. forces stationed in
Europe under the terms of the North At l an t i c
Treaty should be standardized or at least
interoperable with equipment of other
members of the North Atlantic Treaty
Organization .

B. The Department of Defense will actively
seek standardization and interoperability
of weapon systems ari d equipment w i th in  NATO
on a priority basis in order to conserve
resources and increase the cc~iihined combat
capability of U.S. and NATO forces .’

Later paragraphs of the document ’s policy section add

glosses to these core propositions . Among other things

they lay it down tha t ,

‘The wor ldwide or ienta t ion of U . S .  forces
should not be considered a basis for failing
to seek , at a minimum , U.S. -European
interoperabil.ity for U.S. general purpose
forces equipment expected to be used in the
European area .’

and that ,
‘DoD Components wi l l  inc lude  NATO standard iza t ion
and i n t e r o p e rab i li t y  as fundamen ta l  cons ide ra t ions
in their development and procurement programs....

16
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The obligations embodied in these statements represent

the point of departure for the present work .

The particular problem to which the study is addressed -

the measurement  of certain economic benefits from
increased NATO standa rdisation - ar ises in connect ion
with the role allotted to the Assistant Secretary of

Defense (International Security Affairs) (ASD(ISA)) in

the implementation of policy . Directive 2010.6 assigns

to A S D ( I S A)  respons ib i l i ty  for :

‘1. Coordinating development of overall DOD
policy on NATO standardization and
interoperability .

2.  Acting as the p r inc ipa l  point of contact
between the Department of Defense and other
governmenta l and appropr ia te  NATO agencies
for sta ndard izat ion and interoperah ility
m a t t e r s .

3. I n i t i a t i n g  action to change policies ,
procedures , regulations , or laws that
impede the achievement  of s t anda rd i za t ion
and interoperability within NATO .

4. Monitoring the political arid economic
fac tors  which a f f e c t  s t a n d a r d i z a t i o n  and
es tabl i sh ing intermediate  goals  which  are
achievable in light of current pressures.

5. Monitoring implementation of the National
Disclosure Policy by DoD Components to ensure
such implementation (a) foster s the mutual
exchange of R & D information for the
development of s tandardized or in tero~ erable
equipment by NATO while protecting U.S.
interests , and (b) is consistent among agencies. ’

The task set by item 4, and the i n j un c t i o n  to es tabl i sh
‘intermed iate goals wh ich are ach ievable in light of
current  pressures ’ in pa r t i cu la r , is a daunt ing  one on
any reckoning . It is in relation to it that the specific

benefit measurement problem occurs.

17 
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Briefly stated the problem is this. The ‘current

pressures ’ include pressures for early evidencc of

progress towards the stated policy objectives . The

set t ing of p r io r i t i e s  is therefore  a key i s sue ;  and
that carries with it a requirement for well-informed

policy choices. An important item of relevant  info rma t ion
for th is purpose is the budge tary impact of al tornat ive
courses of action . Yet there is no methodology to hand

which is self-evidently ‘right ’ for this sort of calculation

(nor is it self-evident what ‘righ t ’  means here) .

The aim of this study is to develop a method which would
be appropriate for the policy purpose; and , in a preliminary
and provisional way , to demonstrate it.

Appropriateness for the policy purpose is the principal
considerat ion tha t  has been borne in mind throughout  the
exerc ise. This being so it is necessary to deal expl ic i t ly
with the historical and circumstantial background to

Directive 2010.6. In particular , some attempt must be r1iade

to gauge the strength of current pressures to promote

standardisation , and to make clear in exactly what sense
it is important that  we l l—info rmed  policy choices should
be made in response to them . To this end , it is ins t ruc t ive

a to record certain features of the Alliance ’s
attention to the standardisatiori issue in
NATO ’s f i r s t  qua r t e r—cen tu ry  ( 1 9 4 9 - 74 )  and to
note particular circumstances (and personalities )
responsible for the revival of interest in the
past few years ,

and

~ to elucidate the rationale of recent initiatives
and comment on the expectations that they have
engendered , with special reference to those
concerning budgetary benefits and the
development of greater reciprocity in Atlantic
arms acquisition.

18
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Having  shotch ed  tha t background  i t  w i l l  be apparen t  t h a t ,
if properly in formed choices are to ba made , decision-
makers  ~-;ill need more refined estimates than have been
ava i l ab le  h i t h e r t o  of the  po ten t ia l  b u d g e t a r y  impact of
the alternative courses of action available to them .

Accord ing ly  it is relevant

a to elaborate the argument for such refinement
ari d to ind ica te  how es t imates  w h i c h  are both
empi r ica l ly based and exp l i c i t l y  related to
possible courses of action migh t  meet the need
in quest ion .

In the remainder of this Chapter each of these themes is
addressed in turn. The first is treated at length , the
other two more succ inc t ly.

THE STANDARD I SATION ISSU E

It is somewhat iror.ical that  in promoting s t a n d a r d i sat i o n ,
under the broader rubr ic  of policies to e l imina te  i n e f f i c i e n t
resource al location in NATO , President Carter ’ s Adrn in is tr at i o~-
has in f a c t  been r e a f f i r m i n g  old aspira t ions.

One of the North Atlantic Council’s first acts , at its
inaugura l  meet ing in Washington on September 17 and 19 ,
1949 , was to set up

a Mili tary  Produc t ion  and~~~~~~lv Board (M PSB)
• ‘to promote co-ord .Lnated p r o d u c t i o n ,

s t a n d a r d i z a t i o n  and t echn ica l  research in
the field of armaments .’

and

a Defence Financial arid Economic Committee (DFEC )
‘to deveicr~ over all f i n a n c i a l  and economic
gu idance  for  defenc e proqrammes and to fix the

• l imits  both of th~~sc programmes and of m i l i t a r y
product ion in r e l a t i o n  to the economic and

L _ _  
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financial resources of member countries ’ and
F ‘to recommend financial arrangemen ts for

m i l i t a r y  plans  and , pa r t i cu l a r ly ,  to make
recommendat ions  on the in te rchange of m i l i t a r y
equipment  am ong Treaty countries. ‘l

Neither body was to acquire effective , lasting authority .

Moreover , -the precise interpretation that would have been

given to their terms of reference in 1949 is not quite

what  it wou ld be today. Nevertheless it is worth

ref lec t ing  on what was envisaged .

It is clear from the roles foreseen for the MPS }3 and DFEC
tha t  NATO ’ s founders  understood what mount ing a col lect ive
defenc e e f f o r t  would en ta i l .  In part icu lar tl ey
apprec iated that it meant  going beyond adoption of common

equipment to comprehensive management of the Alliance ’s

productive capacity . In this respect they may have shown

more wisdom than some of their successors . Certainly a

difficulty associated with several current policy initiatives

is that , although projected as measures to foster

standardisation (in principle, a ‘good thing ’), they amount
-

• 
to proposals for radical refashioning of NATO’ s defence
indus t r id i  base.  What is mor e , they are appraised as such ,
whether their proponents wish it or not .

NATO ’ s Firs t  25 Years : 1 9 4 9 — 7 4

Wisdom at washington there may have been . But it was not

matched by good fo r tune  in f u l f i l m e n t  of the founde r s ’
— aspirations. The organisation baulked at pursuing their
— grand des ign .  The institutions for Al l iance  defence

resources management  proved i n e f f e c t u a l .  Regard ing
s tandard isa t ion  as such , outside the area where it obtai~~ed
because of American largesse , no headway could be made.

20
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Not su rp r i s ing ly, since piecemeal pragmat ism was the

only policy and exhortation virtually the only instrument.

A major reason for the fitful , even pitiful , progress

made in NATO ’s first 25 years lies in the Allies ’ failure

to follow the founders in recognising that every

standardisation question is really a question concerning

the structure , organisation and prosperity of defence—

related industry . It is true - as has been argued in

one invaluable recent study — that there was no compelling

mil i t a ry  ra t iona le  for  s tandardis ing  NATO ’ s forces  in the

1950s and l9GOs ; and that  the loss of impetus t ha t  the
movement to European political integration suffered with

-: the failure of the European Defence Community was a critical

setback.2 Yet neither of these factors can fully account

for the lukewarm responses to periodic pleas - from the
lead ing NATO Commanders and others — for  eliminat ion of
the d ivers i ty  among NATO’ s weapons systems . They cannot
explain President Eisenhower ’s failure to revive interest

in s tandard i sa t ion  in 1957. That came to no th ing  because

‘ when the Uni ted  States talked about standardization the
discussion inevi tab ly  led to a strong US sales pitch for
one of its weapons systems ’ — to the evident irritation

of the Europeans .3 Likewise , it is to the role of socio-
economic and i n d u s t ria l  considerations, present in every
acquis i t ion decision , tha t  one must look for  the reason
why no major system has ever been standardised under a

formal NATO Standardization Agreement (STANAG ) and why no
NATO Basic Military Requirement (NB MR ) ever resulted in
agreement to co-operate in producing equipment to meet it.

In fairness it shou ld be said here that , in these early

years and subsequently , the STANAG procedure has facilitated

some low level standardisation . Thc’re is a STA!’AG on ‘rules
for conversion of dimensions on drawings of United States ’
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origin for countries using the metric system ’ for instance.

And by lay ing down standards , in this exact engineering
sense , it continues to have a part to play . The NEMR

system’ s t rack  record is not so impressive . Although

the scheme ran for  seven years , 1959—66 , it achieved

virtually nothing .

By 1966 , to cut a long and sorry story short , the Alliance
1

had decided that — for all practical purposes -
standardisation was a lost cause. With the interests

of their research communities and armaments industries

uppermost in their minds , the main nations were unwilling

to relinquish any freedom of independent action in

procurement choices . Where national advantage might

be served by bilateral or trilateral collaboration they

saw no reason to eschew some temporary ad hoc arrangement.

And NATO c lutched at th is  straw by encouraging such

accommodations fau t e de mieux ‘in the hope that  one day
all countries would agree to develop and produce completely

standard items of equipment ’ .4 Yet this can only have

been wishful thinking . The collaborative projects

launched in the later l96Os did enable participants to

withstand the pressure of budgetary constraints. They

did result in a slight reduction in the diversity of

systems in NATO inventories. But they had nothing

whatever to do with standardisation .

Indeed , ritual references apart , the issue languished

throughout most of the next decade; until , in fact ,

there occurred that particular conjunction of military ,

economic , and political circumstances in which the most

recent policy developments originated .

22
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Circumstances (and Personalities) 1975—78

What were these circumstances? With whom did they
‘register ’ and with what effect?

First , the circumstances . Among the commentaries

already written on the antecedents of recent statements

and actions there are numerous differences of emphasis.

However a rough-and-ready synthesis would certainly

incorporate the following elements.

o Disenchantment with detente set in very
quickly from 1973 and prompted attention
to new appreciation s of the military situation
vis-a—vis the Soviet Union and Warsaw Pact.
These showed evidence of force modernisation
and the recasting of tactical doctrine; and ,
in particular , there were indications that
the adversary might be acquiring the capacity
for a short warning attack. The inference
was that NATO ’s conventional force posture
thould be improved . Concurrently , evaluation
of the 1973 Middle East War experience (and

- other evidence) pointed to the importance of
such things as the adequacy of stocks of
consumables and the ability of forces to
interoperate (not least to facilitate mutual
support and the assimilation of reinforcements)

o The five—fold increase in oil prices of 1973—74
meant considerable economic distress for most
NATO countries and the expectation was that
it would persist. In Wes tern Europe it was
recognised that ‘the prospect of unilateral
defence  cuts in some countr ies  and the  general
economic crisis made it imperative that the 6best use shou ld be made of e x i s t i n g  resources ’ .
Confronting this problem , all the member na t i ons
experienced a heightened awareness of ‘the
magnitude of unnecessary duplication and waste
that had resulted from over a decade of weapon
system proliferation against a backdrop of
sharply r i s ing  weapon~ costs and s h i f t i n g
national priorities ’ .’ A new look at
s tandard i sa t ion  was the logical reac t ion .
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• Nei ther  the mi l i t a ry  nor the economic impulses

to rationalisation of defence efforts would
have come to much had the political climate
not been right . But from mid-1974 it was.

( 1) At the Al l i ance—wide  level , the Ottawa
Declarat ion on Atlant ic Relat ions of 19 June
1974 expressed determination to avoid
repetition of the ‘bad and dangerous
experience ’ of the previous year; - and new

- ‘objectives for co—operative efforts within
the framework of NATO strategy ’ were set

I I  at subsequent M i n i s t e r i a l  meet ings .  Thanks
to ‘ a high-level campaign to this end by the
NATO Establ ishment ’ s tandardisa t ion  emerged
as a major  focus in this connection .6

(2 )  The West European preoccupation wi th
economic difficulty produced fresh interest
in co—operation on equipment programmes .
Although alluded to in policy pronouncemen ts ,
standardisation per se was not the dominant
theme here however : at the heart of European
aspirations lay , and lies , the object of
preserving European defence industry . Hence ,
the pol i t ical  support for r a t iona l i s a t ion
carri~d with it the proviso that ‘progress on
standardization of equipment mus t involve
genuine two—way traffic between the European
allies and the United States ’ .9

(3) What made the atmosphere in the United
States conducive to a resurgence of enthusiasm
for rat ionalisation , standard isat ion and
interoperability (RSI) is a more comp licated
matter . Clearly disengagement from Southeast
Asia ‘allowed American policymakers to focus
at tent ion on security in teres ts  in Western
Europe ’ and in both the Nixon and Ford
Adminis t ra t ions  they chose to examine R SI
issues . The choice was not entirely free
however . The Congress obliged the
Administration to pursue them with ‘a
succession of standardization related
measures ’ which itself reflected a political
phenomenon of some s i g n i f i c a n c e :  the passing
of Congressional leadership on NATO issues to
‘those members who were impressed by the
necessity of maintaining a conventional
capability in Europe which was militarily
e f f e c t i v e  and yet  as cost e f f i c i e n t  as possible ’
and for whom the standard isation question
presented i t se l f  as an opportunity to wield
i n f luence .
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There is an impor tant conclusion to be drawn
from even this cursory sketch of Alliance
politics in the rnid—1970s . It is that ,
while the climate was indeed generally
propitious for the pursuit of commonality
in NATO equ ipment , particular constituencies
formed among whose interests and expectations
it could not be presumed that there would
invariably be harmony .

Reflection on the overall conjunction of military , economic

and political circumstances prompts a similar observation .

True , it yielded an atmosphere conducive to measures for

better management of NATO ’ s defence resources. But the

main military interest was in interoperability not

standardisation , the European economic interest and the

American were not self—evidently compatible , and (as noted)

political motivations were diverse.

The question ‘with whom did the circumstances “ regis ter”
and wi th  what e f fec t? ’ is posed because the genesis of
current  United States ’ policy positions is s i g n i f i c a n t
for subsequent argument . The par t icu la r  personalities
in particular places who were to be influential or

instrumental in shaping events fall into three groups.

e The Congressicnal leaders on NATO issues already
mentioned , notably Senators Culver and Nunn, who
in successive years obliged the United States
Administration :

(1) to pursue the question of standard isation
in NATO (Public Law 93-365)

(2) to justify instances of failure to procure
for U.S. Forces in Europe equipment not
s tandardised  or in teroperable  wi th  t ha t  of
allies (Public Law 9 4 — 10 6 )

and , at a later stage,

(3) to ensure that — except in specially
extenuating circumstances — only
standardised or at least interoperable
equipment wou ld be procured (Publ ic  Law
94—361 (s.802))
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The main thrust of this group ’s interest and
insistence in the last few years has been in
the d i rec t ion  of s t a n d a r d i s a tio n,  w i th  special
re fe rence  to the procurement  process. The
r e l a t ive  lack of a t t en t ion  to other facets of
s tandard isa t ion  in its extended d e f i n i t i o n
(See Fig. 2 below ) and the ‘second best’
connotations in references  to in teroperabi l i ty
t e s t i fy  to this. In addi t ion , there is the
evidence of s.803 of Public Law 94—361 which ,

- f i r s t , lays it down that  weapon systems being
developed for  the NATO theat re  shal l  conform
to a common NATO military requirement; secondly ,
commends expanded inter-Allied procurement
based on licensing and co-production agreements;
and , thirdly ,  recognises the importance of
Atlantic reciprocity in arms acquisition and
encourages ‘European armaments collaboration
among all European members of the Alliance ’
(s.803 , a—c).~-’

• The independent analyst Thomas A. Callaghan,
who issued in August 1974 a s tudy under taken  for
the State Department which proposed a trans—Atlantic
common market in defence equipment and the
establishment of a European Defence Procurement
Agency to facilitate the operation of the European
end of this ‘two-way street’ - a phrase which ,
incidentally, became part of the regular currency
of debate with the appearance of Callaghan ’s
report.12 The broad vision , imaginative reach ,
vigorous anecdotal style and bold , colourfu l
prose of Callaghan ’s piece ensured that it made
an impact; and there is an abundance of
circumstantial evidence to indicate that it was
immensely influential. Nor is it hard to see
why ,  for the study ‘not only reflected avowed
Congressional concern at the waste of Alliance
resources through lack of standardization , but
also held obvious appeal for the European allies
with its proposals for ~~creased Amer ican purchases
of European equipment ’ .~ On close exam ina t ion
the Callaghan Report turns  out to contain a
bewi ldering m u l t i p l i c i t y  of suggest ions .  But the
central thesis stresses the  ‘ two way s t reet’  w i th
specialisation in production (juxtaposed ,
confus ingly in places, with expressions of
approval for role specialisation) and , references
to ‘market forces ’ notwithstanding , envisages
managed trade flows to achieved balanced traffic.
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• The group of analysts at the ~AUD CorDora t ion ,
among them Robert W. Kc~ii er, who during 1973-76
produced for the DoD an influential study
dealing with rationalization of NATO ’s defence
posture and the wider—ranging Alliance Defence
in the 80s (AD-80) report which , among other
th ings , ‘urged that a long—term programm e be
designed collectively by NATO to provide an
integrating framework for meeting increasingly
critical needs ’ .14 Until 1977 the significance
of this work seems to have been limited to the
assistance it afforded the Nixon and Ford
Administrations in the Alliance fence—mending
of 1974 and in responding to various Congressional
(and other) pressures for enhancing NATO’s
efficiency (during 1975 and 1976) . It made
its distinctive contribution in this period by
emphas ising rat ional isation — in the a l l — e m b r a c i ng
sense of mak ing the bes t~~~~ss ihle use of Al l ian ce
resources — as the essential goal for innovative
policies to meet the dual challenge of growing
Warsaw Pac t strength and constra ints on all ied
defence ou t l ays .  (S tandard i sa t ion  as such
features as a subsidiary objective.) Since 1977 ,
and the advent of a new Adm in is t ra tion , Komer
et al have played a more decisive role: in setting
NATO policy priorities for the United States , and
in urging their collective endorsement and
adoption of ‘coalition-mindedness ’. The broad
rationalisation theme is dominant in this effort
as before. Closer armaments co-operation - with
more balanced trans—Atlantic traffic — has been
emphasised as the vehicle  for  more e f f i c i e n t  use
of resources in the materiel field , together with
improvement in ‘ the compatibi 1i t~ of NATO force.;
via harmonization of doctrine and tactics , plus
interoperability if not st a n d a r d i z a t i o n  of
equipment’.15 Most impor tan t  Komer as Ad~:iser for
NATO A f f a i r s  to the Secretary  and Deputy Secre tary
of Defense has seen fulfiLtent of the ambition to
have these and other objectives assimilated in
the ‘integrating frairework ’ of a Long Term Defence
Programme for improvement of the common defence.16

There are sortie obvious inferences from this essay in

bureaucratic politics (if that is what it is) . Genera l
awareness of the need to repair deficiencies in NATO ’s

posture and provision prompted attention to a tangled

skein of inter-related matters (for which ‘the

27

--

~

—

~

-

~ 

_ _ _



standardisation issue ’ is sometimes used loosely as a
portiranteau expression , sometimes used tc~ mean what the

stand urd NATO def init i on ( !)  — as in Fig.  2 - w o u l d  have
it mean , and somet imes used with a narro~- -er connot-:ttion

tha t  re la tes  exc lus ive ly  to equ ipment)  . C~ minon ground

could be found on the need for policy responses . But

differences emerged on the precise modalities and

emphases of required action ; and since more than one

group has been in f l u e n tial , if not instrumental , in
fashioning policy, the effect of those differences is

discernible. The relatively clear language  of Direc tive
2010.6 notwithstanding, there are several terms (in the
ma thematical  sense) in the Admin i s t r a t i on’ s object ive

function and judgement on specific measures to implement

declared policy is the more complicated on that account.

The most obvious expression of this is the profusion of

terms (in the literary sense) that are used in thin~ area.

But that is not the end of the story , for these terms
are not used in a consistent fashion. It is true that

‘agreed ’ definitions have been promu lgated for use

within the Department of Defense , and some of these have
been ‘approved ’ by NATO as a whole. The more important

are set out in Fig. 2. But , valuable though such an

exercise may be , it cannot eliminate terrninological

confusion in the wider community ; and it is pointless

to claim that it can or to act as though it does. For

example , most politicians , j ournal ists , ccmmcnt ators
and analysts would probably find the official definition

of r a t ionali s a t ion  unexcept ionable .  But they would

normally assign to standardisation and interoocrability

meanings with a closer reference to equipment than those

in Fig . 2, in line with the House Committee on Government

Operations ’ view tha t  ‘ the d i s t inc t ion  between
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Fig. 2

DEFINITIONS OP TERM S RELATED TO
RATIONZ~L ZATI ON/ STANDA RD I ZATION

Cormmonality A qua l i ty  which applies to mater ie l  or systems
possessinq l ike and interchangeable character is t ics  enabling
each to be utilized or operated and maintained by personnel
trained on the others without additional specialized training ;
and/or components; and applying to consumable items
interchangeably equivalent without adjustment.

*Cornpatibilitv Capability of two or more items or components
of equ1p:t~ent or materiel to exist or function in the same
system or environment without mutual interference.

Harmonizat ion The process and/or results of adjusting
differences or inconsistencies to bring significant
features into agreement.

- *Intercha ~~~pabi l ity  A condition which exists when two or more
item s possess such funct ional  and eh-~sical characteris t ics  as
to be equivalent in performance and durab i l i t y , nr.d are
capable of being exchanged one for tne othar without alteration
of the items themselves or of adjoining items , except for
adjustm~nt , and without selection for fit and performance.

*Interono1.-i)i~~ t\, Th° ability of systems , units , or forces to
provide servicer to and necept services from other systems ,
units , or forces and to use the services so exchanged to
enable them to operate effectively tojctber .

Rationalization Any action that increases the effectiveness
of Allied forces thrcu~;h more efficien t or e f f e c t i v e  use of
defense resourcen corypitted to the Alliance. Rationalization
includes consolidation , reassignment of national rrioritie s
to higher Alliance needs , standardization , specializ~ ticn ,
mutual sunrort , improved interoperability or croater

I cooreration . Rationalization applies to both weapons,’
matei-~ el resources and nonweapons mil itary matt e-rn .

*Standardization The process by which mambei ritions a c h i - r v-
the closest practicable coopora’t~on among forces; the most
efficient use of research , develoj nien t , and rc iuctior t
resources; and agree to adopt on the br c-a ~~c-~; t par~~ib1e
basis thc use of (a) common or cc mr at i b l e  orer ot ~ or~~l
a~~~in i s t ra tive , and logis tics  p roc t ~~u r e s ;  (b)  cc r r or  or
c-~o- a s i b l e  t e c hn i c a l procedures  and c r i t e r i a ;  (c)  corir ort ,
co— n 7 1~ib l . - , or in t -erch ~ ngeable  mc: l ies , -~ : me: t: , ue .icns ,
or e-p lpn- : -n t ;  and ( d )  connon or ccn:- -3t~~~le t a c t i c a l d o c tr i n e
w i t h  corr poad ing  o rg a ni za t i o n a l  c o m p a t i t - i i i t y .

I * both h - T C i  md DoD o:~~-rnvc ’ d. ( ‘ t h ~~rs are DoD ~rnvo:~ only ,
Let h~ v~- bc-on re-cc m-’ rrtdc-d to L.~TC f~~r 1 nc-or : erat

~~~~~~~ Gl o m ar v  o T~orns  and -: j rj~- j i r e  for ‘ -~ l~~tar- :  U : c . )

2q
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s t anda rd i za t ion  and in te roperab il i ty  is tha t  where
s t a n d a r d i z a t i o n  focuses on e f f o r t s  to make f u t u r e
weapons and equipment s imi l a r , i n ter o p e r ab il i t y  seeks

- . , 17to make dissimilar weapons or equipment compatible

That crypt ic formu lat ion probably ref lects  everyday usage
accurately and , unless otherwise sta ted , it is the sens e

the words carry in this study .

Present Priorities

The foregoing account of the ‘historical and circumstantial

background ’ establishes tha t the pol icy context  is more
complex than might be infe rred from the clear formal
commitment in Directive 2010.6 to ‘actively seek

standardization and interoperability of weapon systems

and equ ipment with in NATO on a pr ior ity bas is ’ ( where
the words carry their approved meanings , of course) .
Specifically,

o Congressional interests (and expectations )
centre on the weapons acquisition process and
expanded inter-Allied procurement with two-way
traffic ,

ri devotees of ‘Callaghanisin ’ - ins ide government
and out , on both sides of the Atlantic - share
this preoccupation and see specialisation in
product ion based on compar at ive advantage as
an a t t a i n a b l e  goal ,

o encouragement of armaments co-operation also
features prominently in the Administration ’s
overall approach , as articulated by Komer and
others , because i t  is seen as one aspect of
correct ing the in e f f ic ient allocation of
resources among th e All ies ; but the ‘greatest
def iciency ’ perceived is ‘inability to operate
more effectively together in coalition war ’
(in Ambassador Komer ’s own words) ~~~~~
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Furtherm ore , to echo the no te on wh ic h th e  h is tor ical
survey opened , it is acknowledged — at least  in some

quar te rs — that  wh at are nomi nally addressed as
r a tio n a l i sat i o n/ s t a n d a r d i s a tic n  issues in fac t  touch

on some of the most sensitive areas where i nd i v i d u a l  
-

nat ions ’ economic secur i ty , s e l f — e s t e e m  and solvency -
are seen to be at stake. Reporting to Congress in 

-

January 1978 , Secretary of Defe nse Brown def ined the -

problem as : ‘to find cost-effective means to enhance

the defensive capability of NATO which also accommod ate
the legitimate interests of the members of the Alliance ’ . -

Regarding the solution, he obsei-ved that : ‘ ....the

achievement  of a l l  the bene f i t s  of s t anda rd i za t ion  and
common least-cost production will entail far-reaching

changes in national practices and extensive rationalization
of NATO research and development efforts and Alliance

defense  industr ies ’ 19

RECENT INITIATIVES : RATIONALES AND EXPECTATIONS

At this  j u n c t u r e  it should be evident  that  there is a
press ing need for some analy t ical dev ice wh ich , without

overs impl i fy ing  to the point  of t r i v i ali s i n g ,  can express  
-

the complexity of the policy context and the relationships

among the several elements in the policy—makers ’ objective

function . -

Rationales : an analytical device

It is fairly clear that the purr ioso  of a l l  recent  activiLy

in the area of i n t e re s t  is to promote i n c re ase -S e f f i c i en c y
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in the emolovmcnt of A l l i an c e  resources .  The d e s i g nat i o n

of IU\ TIONAL I SATI ON (w ith special reference to equin-reent)

as an overarching aspiration confirms this.

E f f i c i e n c y  is synonymous with ‘ cos t -er fec tiveness ’ : tha t

is to say , the efficient solution to any (or the) defence

resource allocation problem is one which provides for

the a t ta inment  of a given level of effectiveness at least

cost or , what is logical ly  equ iv a lent , y ields max imum
ef fec t iveness for  given real resource costs . It follows

tha t the aim of any policy innov at ion mu st be e i ther
increased combat e f fec t iveness  or reduced resource costs
(or a combination of the two).

Important judgements have been made in the recent evolution

of United States ’ and Alliance policy about what needs

doing to achieve these aims . For increased combat

effectiveness the emphasis has been on enhancement of

NATO ’ s ab i l i ty  to implement the ex ist ing concepts of
operations for the defence of the North Atlantic and

Western Europe , by improving the capacity of forces to

perform present-day roles and missions , within the

framework of prevailing assumptions about structure ,

organisation and deployment . Whether this emphasis

is r ight  is a question lying beyond the scope of the
present exercise. Suffice it to say the matter is dismutcd

and , in particular , the notion that the main thrust of

policy should be directed to imp-roving NATO ’ s ability to

do what it is cur ren t ly doing has come under challer ce

from reputable analysts who favour doctrinal/structural

reform rather than remedial m easures .20 Imp or t an t  t hou ch

that controversy is , however , for present purposes it is

beside the point. Remedial measures are the favoured

medium for fu]filiing the aim ; and attention has focused

on improving possibilities for interoperation and mutual
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support among NATO forces and on eliminotinp redurdancy

in cor~rnunications and support provision .

For reduc cion in resource costs the emphasis has l:een on

improvement in the military muscle mustered for given

outlays : by elimination of dup lication in R & D; by

exploitation of economies of scale and learning and of

least-cost sources in systems acquisition ; and by

effecting savings in operations and maintenance (0 c N)

expen di tu res .  Th is is not so con trover sia l .  Cle ar ly
these are the loci of cost—reduction opportunities on the

equipment side. But note the implied assummtion that

the scope for manpower economdes is e.ither non-existent

or less attractive and the failure to ackno-ciedge that

much 0 & N expend iture is relat ively insens it ive to the
exact equ ipment assigned to units . In addition it must

be said tha t  doing th ings  more e f f icien tly is sensib le
only if one is do ing the ‘r ight ’ things (so that issues

in the structural/doc tr ina l  debate are germane here too)
There is also a need to check the impulse to settle for

the cheapest system , which m ay  also be the least effective

in combat.

What are regarded as pol icy goal s ac tua l ly  en ter the
reckon ing at th is sta te. IN TER OPERABI LI TY and C ON P A T I B I L I T Y
are desired ends because of what they contribute to

increased effectiveness (and of course STANDARDIS:-T1C:N iF1

its broadest sense is one of the ways of getting t h a n)

The imoortance of armaments co-operation lies in the
expectation tha t  it shou ld y ield acq uisi t ion cos t rcd ucti o~1~~
STANDARDISATION of equipmen t is a related goal , becau se

of the promise of sav ings in log ist ics spend ing.

It might be thought that to claim that all this amounts

to elucidation is stretching a point. Put i.f the essent~ al
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argument  of the preceding paragraphs  is arrayed in
tabula r  fo rm , as has been done in Fig. 3, u s e f u l
clarification is achieved . Depicted in such a manner ,

what United States ’ policy is really about can be

apprec iated more readily than in most official

pronouncements and presentations . 
2 1

Fig. 3

_______________________________________

RECENT INITIATIVES
FRANE OF REFERENCE

RATIOrmLISATION

PURP OSE Increased Ef f ic iency  in the Util isat ion of
Alliance Resources (with special reference to
equipment)

AIRS Combat Effectiveness Reduced Resource Costs
Benefits (Economic Gain)

(Military Gain)

1. Improvement in 1. Elimination of
possibilities for wasteful , duplicative
interoperation R & D

2. Improvement in 2. Production Economies
requiring...., possibilities for -2. 1 Scale/Learning

mutual support
- - 2.2 Least-cost3. Teeth-Tail Ratio

- Sources
improvements
- 3. Support Cost Savings

- 
(0 & N , espccially
logistics)

therefore INTEROPEP~BILITY Armaments Co-oporaticn

GOA LS COMPATIBILITY (imply ing common
systems)

Interface devices [Alliance A~~aments

. - STANDARDISATION Planning e.g. PAPS , NAPRJ #

requiring! -

cntai1ir~g 
(doctrine , procedures ,
c3

STANDA RD I SATION ST. :~ARD r SaTION
(equipment) (equipment)

* See Ch’s 3 and 5 below
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Expectations....

The u ti l i ty  of Fig .  3 as an a n a l y t i ca l  devic e goes f u r ther

than th is however : it prov ides a f r ame  of r e f erence for
comment on the expectations that  have been engend ered by
the very process of construct ing an outline agenda for

pol icy act ion along these lines . There are two pri ncipal

points to be made .
. 1

• Having asserted that preservation of a
satisfactory nava l and mi litary balan ce
vis—a--vis the Soviet Union and Warsaw Pact
requires rationalisation of Allied defence
e f f o r t s, the United States (with other
nations) is under pressure to effect it.
The endorsement of the Long Term Defence
Programme in May 1978 has , or should have ,
stepped up the pressure. Not only does
the rationalisation strand run through the
whole fabric of the programme but the
Administration has made a subs tan t i a l
investmen t of political capital in the
enterprise , stressing determination not to
allow it to go the way of such earlier
exercises as AD-70 and the 1973 Basic Issues
Report.22 What this  means is tha t  ear ly
evidence of orogress towards attainment of
the set goals is necessary if  confidence
and credibility are not to be undermined .

• Considerable significance has been attached to

(1) the achievement of reductions in resource
costs , not with budget cuts in mind but to
allow force improvements even if appropr iations
ai~e constrained (and yet more sianificant gain
if 3 per cent real growth in expend itures can
be sustained )

(2) co—operation in armaments planning and
production , identifying least—cost sources
of supp ly and exploiting opportunities for
scale (and other) economies while at the same
time accommod ating ‘leg itimate interests ’
(including concern for sod a-economic and
industrial values)

In setting policy priorities , therefore , at t e n t ion
must he paid to acti.ons which will yield

rv horrfits vet satisfy the  p a r t i c i o at i c n
ro~~uirenen-~u.
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Obviously if these expectations are to be fulfilled
courses of action must be identified which meet very

stringent deiriands , promising early evidence of progress ,

wi th  s i g n i f i c a n t  budge ta ry  p a y- o f f s  w h i l e  satisfying

tough participation criteria. That is going to call

for extrerue ly well-informed policy choices .

.and their Implications

Against this background the central problem for the

present study can be brought into sharper focus . One

of the responsibilities p laced on A S D ( I SA) is to ide nt ify
‘intermediate goals which are achievable in light of

current pressures ’ . To discharge this duty answers

are going to be required to a pair of inter-related

questions .

The first is: WHERE should initial effort be app licd?

It is clear that there are some categories of equ ipment

where procurement of common systems would confer great

m i l i t a r y  advantage and/or y ie ld  s u b s t a n t i a l  budgetary

benefit. There are others where the ~ay—offs would be

more modest. If the reasoning of the preceding

paragraph is right it is important that those responsible

for implementing action should be able to identify  the
first category and , within it , measures that promise

discernible budgetary benefit. This is where init ial

effort should be applied .

The second question is: co-operation in armaments plann inc

and production having been given special salience (wi th

standardisatiori goals particular ly in mind ) , HOW should

this objective he pursued? There is a variety of

acquisition strategies available , ranging from straight-

forward identification of a least-cost source arid
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consol ida te~i A l l i a n c e  p r o c u r en i en t  t h er e f r om , th r ouqh

all manner of licensing and co—prc~ uction ~:rran-;ements ,

to approaches in which extensive inden~ ndent national

development  and production is accepted . To the eatent

t ha t  engaging  broad p a r t i c i p a t i o n  w h i l e  a ck n c - w l c ~~; ing
industrial interests is the desideratum suggested (and

this is really only another way of de f i nin a  ‘ a c h iev ah i l i ty ’)

those responsible for implementing action shou ld be able to

i d e n t i f y  f eas ib l e  a l t e r n a t i v e  procurement  a r r a n g em e nt s
which satisfy participation reauiremonts . These are the

modes of acquisition to be emphasised .

The i n t e r - r e l a t i onsh ip  between the  q u e s t i o n s  o b t a i n s
because , although they are separable in princi ;ale , in

practice they become fused . Experience on collaborative

ventures has confirmed that obtaining participation Las

its price in forgone budgetary benefits. The general

expectation from the complex F—1 6 procurement arrar’gen-ant
(for example) is that ‘cost increases from co—production

in Europe will be no greater than the savings resulting
from the larger domestic requirements to meet EPG [Furopcan

Participating Governments ’] aircraft ’ .
23 Looked at another

way, if the highest priority is assigned to getting large
and early budgetary pay-of fs, that may prec lude acquisition

strategies capable of a t t r ac t ing  high pa r t i c ipa t i on
among NATO ’s member nations. In short , there is a trade-off

problem ; and it is accord ingly incumbent on those responsible

for policy imp lementa tion to generate their information on
‘discernible budgetary benefit’ with specific reference to

‘feasible alternative procurement arrang ements ’.
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THE BENEFIT MEASUREMENT PROBLEM

From this argumen t there emerges, then , a clear

specification of a crucial , if not the crucial ,

information requirement for sensible policy choices :

more refined estimates than have been available hitherto

of the potential budgetary impact of alternative courses

of action.

Elaborating on that assertion , the matters to be taken

up in the final pages of this Chapter are

In exactly what sense is there a need for
more refinement in benefit estimation than
has been available hitherto?

How , in broad terms, should the assessment
of the potential budgetary impac t of
alternative courses of action he approached ?

Answering the first question Lalls for a brief critiaue

of the claims concerning budgetary savings that have

featured in the policy debate thus far . Answering the

second means stating the essential argument of the present

study ’s approach , which is aimed at the estimation of

realistic values of ‘discernible budgetary benefit ’ linked

to ‘feasible alternative procurement arrangements ’ .

Claims : A Critique

Dissatisfaction with existing esti.metes of budgetary

savings has been expressed in more than one quarter. For

examole , Cardiner Tucker has observed that ,

there is nowhere a competent and
discriminating assessment c-f the efficiency
or inefficiency with which the forces of
the Al l i ance  are equipped or w i th  which  t ha t
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r
equipment is developed , produced and
maintained .’

and , finding this unsatisfactory , Tucker has
urged that
‘ ....asser tions and examples... .need to be
replaced with comprehensive data and
discriminating analysis. ‘24

Citing this comment among others , the authors of NATO

Standardization : Political, ~-1ilitary and Economic Issues

for the Congress express the view that ‘more rigorous

economic analysis ’ would make it possible to produce

‘more specific and realistic estimates of the military

and economic benefits and costs of standardization ’ ;

and , in so doing , clearly imply that they would like to

see it done .25 In the General ~ccount ing Of f ice ’s

January 1978 Report to the Congress on Standardization in

NATO..., after a recital of some familiar claims , there

is the caustic comment that

‘ ....cost savings realizahle....are , however ,
speculative. Such estimates as have
appeared in pr in t  are not based on deta iled
analyses of empirical data. Studies of
this type do not exist either in the United
States or in Europe . ,26

And in a perceptive paper , Arthur Smithies has pin-pointed

the implications of the savings/participation linkage

in noting that objectives may be ‘politically attainable

only through allowing the less efficient members of the

alliance to participate in the production of at least

some systems or components... (whichi . . .  can lead to

higher costs ’. ‘The extent to which costs are increased ’ ,

Smithies continues , ‘depends upon the approach taken by
27

the alliance to insure collective participation .

On i n v est i g a t i o n  it  t u rns  out tha t  the  f i n an c~~aJ. e s t i m a t e s

under fire here appear to be based on data oroduced by

the Department of Defense and incorporated in the Report
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to the Congress on The Standardization of Military

Equipment in NATO and Other Related Ac tions (submitted

in response to Public Law 93—365 of August 5, 1974

which , among other things, directed the Secretary of

Defense to assess the costs and operational penalties

attributable to failure to standardize weapon systems ,

consumables and ‘other military impedimenta ’ in NATO).28

Some of the benchmark figures in this documen t bear a

striking similarity to those which appeared in the much-

publicised Callaghan Report.29 It is impossible , however ,

to say whether the Pentagon used the analyst’s numbers

or vice versa ; or indeed whether the corresnondence is

quite fortuitous. What is clear is that , because the

official document was classified whereas the Callaghan

study achieved a wide circulation , the ‘estimated was te ’

f igures postulated in the la t ter  are the ones wh ich have
gained the greatest currency . This is significant

because many of the qualifications and reservations to

be found in the Report to the Congress are not acknowledged

in the Callaghan assessment . Indeed , whereas the DoD ’s

cautious calculation of annual estimated waste is $6.0

billion , Callaghan ’s is over $11.0 billion~ (And this

last f i g u r e  is given with the comments that  ‘ every e f f o r t
has been made to under-state the estimated annual waste

of defense resources ’ and ‘figures of $15.0 billion to

$20.0 billion could probably be sustained with better
30data

For interest and information the evaluations made in these

two sources are presented in Table 1 overleaf. There is

a cryptic statement of the reasoning behind the entries

in the respective ‘Estimated Waste ’ columns in the Notes

to the Table.
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Table l

SPENDING FOR TIlE DEVELOPMENT AUD PRODUCTION
OF GENEPA L PURPOS E [- ‘ORCES EQUIPM t~NT FOR NATO —

Estim~ited Annual Outlays in $ b i l l ions  1975

Item US Europe Total 
Est’d
Waste

A. Department of Def ,~nse Cal cula tion

a
R & D 5.0 2.2 7.2 1.0

Procuremcnt 11.7 7.7 19.4
C -

Support - - - 3.0

Total - - S - 6.0

B. Callag han Repor t Ca lcula tion

R & D 5.0 2.6 7.6

Procurement 12.0 7.0 19.0 2 9 5
e

Supj~or t — - - 5.65
L

Total — — —

SOURCES : See Tex t

NOTES

a. Derived by reasoning that the European figure ‘can he taken as
an approximate theoretical measure of duplication ’ but that in
practice a ‘sizeable por tion ’ of that fi gure could repres ent
desirable or necessary dupli cat ion , Sc’ that ‘a very rough estimate
is tha t around half , or around $1 billion of the dupl icd tion is
excessive ’.

b. Derived by reasoning that ‘based on the available examples , a
reasonable estimate of the potential cOSt to NATO of r-roducing non-
standard equipment would be on the order of 10 per cent of the money
spen t ann uall y on procuremen t’ .

C . Derived by reasoning that ‘suppor t costs over a sy - -tem ’ s life will
be abou t equ a l to the weapon ’s acquisition costs; therefore cutti ng
acquisitio n costs up to the potential amounts mentioned... .would
evon tuaj~1 produce an equal annual ha~ inq of $3.0 billion in log istics
costs ’.

d. Estimated at 100 per cent of the European R & D expenditure.

e. Estimated at 10 per cent of the American procurem ent expenditure
($1.2 billion ) ~~~~ 25 per cent of Eurc~-~-an procure ment ($1. 75 b i l l ion)
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There is another  ‘ouesstirr :~te ’ th at h as been ~.; de1v
repeated in the stanclardisa tion deb ate , princic zi1l~
because of the presurred authority of its origir.ator (or

perpetrator ). During 1974-75 , General Andrcw Cood~ as~ er -

Supreme All ied  Commander Europe ( SAC E UR ) , 1969-74  - on

several occasions expressed the view that lack of

standardization led to a degradation in the effectiveness

of NATO forces of 30-50 per cent. For ex ample , w r i t i n g

in Survival (September/October 1975) he suggested that
p

‘Lack of standard ization , poor resistance
to we ld ing  a i r  fo rces  in to  true centralized
canmands with c ommon systems for  the ir
employment , absence of an “area 1~~~istics
system ” to enable ground forces to be used
with adequate freedom of action , disinterest
(sic) and opposition towards proposals for
common procurement programmes - all this
takes a toll of effectiveness which I have
estimated as at least 30 per cent, and for
some forces 50 per cent. ‘~~.L

These figures were taken up, unreservedly and uncritically,

in more than one forum . Moreover , they underwent  a subt le
mutation , turning up as measures of the benefits possible

through improved standardization . In a prepared stat2r.lent

to a Congressional Committee Timothy Stanley , for e~ ample ,

observed that

‘Various people have made different estimates
of the savings which more efficient
standard ization , interoperability and
economies of scale could produce . But I
would take as reasonable that of former
SACEUR General Andrew J. Goodpast er:  namely,
some 30 per cent. ’32

NOTES to Table 1 continued from p.41 above.

1. Estimated at 10 per cent of the ‘direct Anerican annual ~AD~
cost ’ ($0.40 billion) plus 15 per cent of European ger ~~ra l  purpose
force expenditures per year ($5.25 billion).

g. Rounded down to ‘more than $10.0 billion ’ throug~ cut the
Callaghan Report.
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However , not only is this kind of transposition

unwarra:-~tod the bas ic numbers them selves are suspec t .

Pressed for eluc idation of their derivation , C~ neral

Ccacipaster inforr~ed Congressional researchers (in January

1977) that his estimate was worked out in terms of l o g i s t i c

supnor t  and constraiats alone , based on exercise data
(e spec i a l l y  s tudy of the  A l l i e d  Command Europe (A CE)

Mobile Force) which suggested that

‘ma intenance of separate na tional lines of
support reduced by 30—50 per cent the sup~ crt
which could be provided to field forces 33working against ~ fixed logistics capability. ’

Be t ha t  as it may , the figures have been widely used .

Indeed they continue to be quoted , seemingly gaining

credence w i t h  repetition .

What is it about compu tat ions  of this sor t th at makes
them anhelpful for the policy purpose o~ purposes

currently at issue? In the first place there is the

simple fact that they were done for quite different

purposes. This is neither a frivolous nor a trivial

point. It wou ld be wrong , for instance , to bra nd the
Callaghan calculations as ‘incompetent and undiscriminating ’

(to echo Tucker ’s comment) , given their setting: an essay

in persuasion in which the author was more concerned with

atmosphere than arithmetic. Similarly ,  it would be unrair

to castigate the Pentagon ’s work for its lack of rigou r

when the requirement was for no more than a crude first

es t ima te  of how th ings  migh t  be if c i r cums tances  were

completely different. (As for General Goodpaster , perh o~~s

he is guilty of no more than having tolerated unjustifiable

exaggeration in a good cause.)

In the second place for any area of endeavour swo cu lative
statements about the expense of present pracLice maa surcd
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a g a i n s t  t hat  of some ideal st- a te  of a f f a i r s  are

invariabi a poor guide to the financial Lunefits

actually attainable from change. You atart frcr~ where

you a re;  and you do not , in normal circu~ o tarce s, havo-

complete freedom of manoeuvre . (That the word

‘ ach ievable ’ f eat u r e s  in D i rec t i ve  20 10.6 is h a r d ly
a c c i d e n t a l .)

More specifically , any assessment of budgetary b en e f i t

designed to inform policy choice in the circumstances

descr ibed in this Chapter must acknowledge that

o since NATO members have de fence  programmes—
in-being (with associated budgetary targets)
the margin for manoeuvre is severely limited ;

o other constraints obtain because , (1) national
P. & D efforts are only ‘n e g o t i a ble ’ to a
limited extent in the fashioning of transnati onal
procurement  a r rangements  and ( 2 )  the scope for
logist ics  savings is s t r i c t l y  l imi t ed  in any
step-by—step approach to acquisition of common
weapon systems ;

G even in the field of production economies ,
genera lised statements about notionally
obtainable benefits of scale economies and
least—cost production are misleading for -

to repeat Arthur Smithies ’ words — what is
attainable in this respect ‘depends upon the
approach t a k e n . .  . . to insure collective
par t icipat ion ’ .

The last of these cons idera t ions  is p erhaps  the  most
f u n da me n t a l .  Al l  the c r i t i c s ’ remarks  about  ‘ccmcrohensivc

data ’ , ‘d i s c r i m i n a t i n g  a n a l y s i s’ , ‘ st~ecific and realistic

estimates ’ , the need for reference to ‘~~~~ir ical data ’ and

the importance of a t t en t ion to what is ‘poli tically

a t t a i n a b l e’  are to the poin t  in prec ise ly  th i s  connec t i on .

~1hat the illumination of policy options requires is

empirically—based and ‘ d i f fe r o n t ia t e d ’ qu a n t i f i c a t i o n :

to i n d i c a t e  wha t bu d q e t a ry  b e n e f i t  m i g h t  accrue if  a
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p ar t i c u l a r set of n a t i o n a l  equli~ment needs were to
be met by a s p e c i f i c  mode of acquisition that would make

some econom i es ac cess ib le (b u t  might , of course , by its

very t erms p r e c l u d e  o t h e r s)

The E ssence of t he  ~-pproach

In suirmirv~-u it remains to Cast  in more p o s i t i v e  and

definite terms the conclusion to which the foregoing

critique has led .

The benef it measurement problem to wh ich this study is

addressed is: how to generate policy-relevant estimates

of the potential impact on NATO members ’ bud gets  of
a l t e r n a t i v e  course of ac t ions  con templa ted  or proposed
for the fulf ilment of the objectives to which the United

States (with its allies) has registered ccmatitment? Such

estimates are necessary to assist in setting policy

p r i o r i t i e s  and , in particular, for deciding where initial

e f f o r t  should be app l ied and how the goals  mig ht be
a t t a ined .

As has just been argued that calls for more refined estimates

than have hitherto been available. Generalised assertions

that at the end of thc rainbow libelled ‘ stanóarciisation ’

the re  is a pot of gold worth $6—lO billion afford no

guidance whatever when it comes to decidinc — in the absence

of a ye l lcw br ick  road - which of a number c-f feasible

routes to take from here.

The refinement required encompasses the fol lowi ng ,

o estimation which takes as its benchmark the
actual oxnenditure profiles for  r~ember na~ ia-: s
over the next several years (on which more in
Ch. 3 below) .

-
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o estimation which speaks to the ‘achiewabili~ v ’
problem , f i r s t , by g a u g i ng  the erea within
which armaments co—operatier. policy opt iens
are not effectively foreclosed (e.g. bccau~ e
mlannina has cone beyond the Projeut defiruition/
feasibility stud y stages of the procurenent
c y c l e )  ; and , secondl y, by having rega:d to the
unw i l l i n g n ess  of n a t i o ns to c oun t e n a n c e
acquisition strategies involving irrevocable
sacrifice of R & D capabilities and the inabilit
of the All iance as a who l e to ach ieve sinc~ blelogist ics sav ings  by p iecemeal  progress tcwards
commona l i ty  ~of e q u i p m e n t .

o estimation which , in the p r o d u c t i o n  econc-nies
area , uses such empirical evidence of scale
economies and comparative costs as there i.s
to deri ve values for economically attainab le
benefits; and at the same time uses that
evidence with discrimination — that is , having
due regard to f e a s i b l e  a l t e r n a t i v e  a c q u i s i t i o n
s t ra tegies — in order to der ive values  for
pol itica l ly attainable benefits.

This does not , to be sure , amount to the full specification

of all costs and benefits that rational choice requires.

It does not, for example , cover those other areas whese

values enter  the pol icy r e c k o n i n g  - the  area of socio-

e c o n o mic/ i n d u s t r i a l  concerns  and the illiary—ooeraticnal

domain. But it does permit incorporation in th e  decision—
making process of necessary if not s u f f i c i e n t  i rf o r~~at i c n

for affirmative action in pursuit of standarciisation and

related goals.

Such is the  essence of the  anuroach  ou t l i ned  ~~ this study .

The pror sod benefit measure~.ent procedure is specified

more com p letely and pr ecisely in the  ne:- t Charter.
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Chapter  3

TIlE ANAL ? TI CAL APPROACH

The purpose of this short Chapter is to develop ~the
points made in the closing paragraphs of the preceding

one. An attempt was made there to convey the essence

of the approach to budgetary benefit measurement that

th is study advocates. In what follows the aim is to

specify more comp le te ly  and prec isely the method of
assessment envisaged and to discuss , briefly, the
information rea’iired to exercise it.

METHOD OF ASSESSMENT

The procedure suggested comprises three stages dealing

in turn with the budgetary setting , the evaluation of

possible production econc~nies, and the generati on of

alternative (or differentiated ) estimates of attainable

bene f i t s  under feasible procurement arrangements.

The Budgetari Setti~~

Clarification of the budgetary setting is the obvious

point of departure for any budget impact assessment.

For present purposes this means examination of the

expend iture projections associated with NATO meraber

nat ions ’ defence programrrLe -in-being; and , in particul ar ,
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-,

identification of intended resource allocations to

procur ant of major systems . This is not merely a

matter of defining the context for im pact analysis.

More imjaortant than  tha t , data on current and p l anned
out lays  es tabl ish  the b e n c h m a rk ( s)  aga in s t  wh ich to
measure cost reduction opnortunities. It could be argued ,

of course , that any economy is worth having (other things

being equal) . Certainly the absolute value of savings is

not irrelevant. However , in discussing the policy

context the importance of early evidence of progress

towards set goals was noted . Without th is , the argument
ran , credibility and confidence in the United States ’ (and
the Alliance ’s) seriousness of purpose would he questioned.

That puts a premium in policy implementation on mea3ures

holding out the promise of budgetary benef its which would

amount to a sizeable , rather than trivial , slice of overall

expenditures on defence equipment; or at least on measures

whose pay—off in reduced costs might be comparat ively  l a rge
i.n re la t ion to the procurement  line to which they  a p p l y .
Put bluntly, there are unlikely to be glittering prizes

for the official who advocates disruptive policy innovation

-: to effect a 5 per cent saving on an item which accounts for

0.001 per cent of aggregate  spending .

Equipment expend iture projections prescribe the outer limits

of the area within which savings can be sought. But

clearly the effective zone of discretion is far hess

extensive . Attainable savings lie within bounds set

by tho e procurement plans for which  acqu is i t ion  s t r a t egy
options remain open . In practice , that means among

armaments plans which are at the concept study , feas ibil i ty
study or project def inition stages . Where work has

proceeded to development , and a fortiori where production

is under .ray , options for change have been effectively

forec losed . There is t he r e fo re  a second aspect to
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por t r aya l  of the budgeta ry  se t t ing : a n a l y s i s  of Al ] . i ance

armament plans to define the ‘effectiv e zone of discretion ’ —

both how extensive it is and precisely where it is.

Summarising , what this first stage of the sujgested

method involves is:

Stage 1 Construction of totc i budget and
procurement budget profiles to

-
~~~ provide benchmarks against which

cost reduct ion oppor tun i t i es  can
be measured and to expose where
armaments p l a n n i n g  has not
foreclosed acquisition strategy
options.

Production Economies

As defined in the previous Chapter the benefit measurement

problem with which this investigation is concerned docs

not require comprehensive assessment of all the conceivable

impacts on defence budgets of an infinite range of policy

poss ib i l i t ies .  Direct budge tary benef it is the focus  of
interest; and it is what is attainable that matters.

Two things follow from this. First , it is adm issible  to
omit speculation about savings on research and development

(R & D) expenditures , other than pre—oroduction outlays

in the final stages of what may be nominally designated

as develooment .  This is a simp lification , but a

justifiable one. It seems reasonable to assume that no

co-operative procurement arrangement will commend itself

that irrevocably commits partic ipating purchasers or

partial co—producers to that same status for all time .

Hence no nation with competence in a specific area of

military technology is likely to be induced to abandon

its investment altogether. In short , R & D efforts
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cannet be considered seriously ‘neqotiable ’ in these

transnational affairs. Nor is it evident that this

would be desirable from the w ider NATO vic-;coint.

Whatever may he the merits of equi pment acauisition

strategies based on soecialisation in oroduction , they

emphatically do not apply to R & D ~hero much dupl icat ion ,

f a r  from being was te fu l , has i ts own v a l u e .  Cer ta in ly
a s t i f l i n g  of intellectual competition in pursuit of
innovation would inhibit technological pro~ ress. This

is true in general terms ; there is also abundant evidence

of particular innovations which might have been

frustrated if , for example , R & D leadership in the

relevant domain had earlier been ceded to the single

nation with apparent dominance. The conc lusion is:

states will continue to soend on P & D in some measure

regardless of how production is structured , and this may

not be disadvantageous. What rationalisation can be

about in this area is the more telling use of funds;

it is unlikely to be the justification for significantly

lower appropria t ions.

Secondly , it is unrealistic — and therefore , for  the
purpose of this methodological exercise , unnecessary —

to inc lude  oo ten t i a l  logis t ics  sav ings  in oa rt i al  a n a l y s e s

of budget cost reduction opoortunities. The reasoning

is straightforward . Pay-offs cannot be exoected to

arise piecemeal with gradual gro\-Ith in the number of

standard ised systems . In fact , wherever the single

opportun ity to create a large—scale multi-national

support apparatus for a particu lar system does arise

overall costs are more likely to co up than down , for

only exceptionally can national logistics organisations

be expected to e f f e c t  savings s u f f i c i e n t  to ou tw e igh  the
expanse of the now joint facility. If ever comm onality

of equ ipmen t  came to obtain more or less across-the--board
it would be a different matter . To c]irig to the NAT O

53

-~~ ~~~-~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~
- -

~~~~~~
-— - —



precept that ‘logistics is a national resoonsihihity ’

would then be nonsensical and a radical reorganisation

of combat support would he a practicable possibilita .

But tha t  is not  go ing to ha ppen — at l eas t  not for  a
long time — and there is nothing to be gained by doinq

the sums as if it were . (This may also be the point

to enter a reservation about the possibility of logistics

savings pan passu with acquisition cost savings , based

on the rough—and—read y ‘rule ’ that life—cycle suoport

Costs equal procurement cost. Regard for this ‘rule ’

has env isaged use of estimated procurement savings as a
proxy for achievable logistics savings withou t addressing

the functional relationships determining surcort expenses.

If acqu isition costs f a l l  because of production economies ,

what is the basis for presuming that outgoings for log istics -

apart from those on parts - can be reduced similarly?)

It is one th ing to say tha t  assessment of cost reduction
opportunities can legitimately focus on production

expend itures; it is quite another to find valid bases

for gauging ex ante the likely s ize  and cha rac t e r  of the
production economies. However , a work ing procedure can

be devised. Moreover , it can be based on empirical
evidence , a review of which is included in Part C belc~-.--

(Chapter 7). From this material one can derive cost

reduction factors to indicate the percentage reductions

in the inputs bill for a given procurement line (or

equipment area) wh ich migh t reasonably be expected under

different acquisition strategies. This is not the place

to confront all the technical problem s that calculation

of such factors raises . Suffice it to say that the

conclusion reached in Part C is that it shou ld be possible ,

especially if the readily available evidence can he

augmented by data from defence ’ s internal and industrial

sources.
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The atte~mt itself is illuminatinq anyway , clarifyin~
as it does the sources of production economies. Casual

a l l us ion s to econom ies of scale , learning curves , con :or.

least-cost nroduction and the hiko abound . It is

instructive to perform some rigorous , even thou gh
element ary , economic analysis in ord-ar to facilitate

clear thinking about exactly what the possibilities are.

In the simp lest poss ible case two sou rces of economie s

can be distinguished .

o Cost cond iti ons within plants in a given
indus try  in a pa r t i cu la r  coun t ry  may be
such that at higher levels of ou tput u n i t
costs would be lower. Expansion yield s
cost sav ings .  Th is is a str aightfor .ard
reflec tion of the familiar assumptions
about costs made by econ omists in drawing
L-shaped or U—shaped long-run average cost
(LAC ) curves. Unit cost reduction occurs
because of econom ies of scale and/or learning.
(It is difficult , if not impossible , to
separa te  the  two because some cost r eductions
arising in large-scale oocrations may derive
f rom l earn inc  and some r e d u c t i o n s  a t t rib u t e d
to learning may just he conseuuences of scale.
This does not mean that the terms are
interchangeable however . Scale refers to
level of outout per unit of tine . L e ar n i n g
is a phenomenon related to the length of
the production run. (in output units) .)

• In an~’ one country costs may be lower than
in another country , for all - or maybe only
some - lev e ls of outpu t , in gen eral or
oerhaps only in snecific p lants. There are
therefore possibi ities of cheaper production
by switching to the lower-cost source.

These possibilities car. La exrrcsnt :d gra ph~ call , as has
been done in Fig. 4 overleaf.

It should be added that the s-witc hing reterrc-d to under

the second headin~ hare ‘s ~r a l ’ .-a r— , a r least— , cost

source as indic-atad by the elativo oositi”r,s of tb-a

coun t r i e s ’ resocctive LAg cur~ cs. What thuse show is
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C4 ~~~~~~~ 
L~C B
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0 Outm: t

Fig. 4

Expansion of output from to OQ2 on LAC curve ~ in Fig.  4 would

yield a reduction in unit cost from CC1 to 002 . This is the f i rst
case (source) distinguished in the text. S~.-:itch ing production
froni LAC curve A to LAC curve B (another country ) would maka r -ossib le

proeuction of the original output , oç~ , at average co’t per unit 003.
Th is is the scccnd case.

Perhaps of greatest interest , however , are the possibilities raisc~ by

a switch to the lower-cost producer which is associat~O with (or pernit s~
expansion of t en a t  count ry ’s output .  In the dianrmn this is- i l h u st r a t a C

by the indication that on L7~C curve B the pro duct ion cf c~e-2 could be

achieved at avc-ra~ c cost oC~~.

(For a fu l l c r  e~ ~sit io~ se~ Ch~ ctcr 6) .
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t he  abso lu te  ( c o s t)  a d v a n t a g e  of the cheaner nrc:iucar.
Opoortunities fo r  t r ade  based on camnarcitive advantage

are a not h e r  thinj altogether (and will be dealt with

later). It is necessary to stress this , for there has

crept into the standardisation debate a slipshod use of

‘spec iah isation based on comparative advantage ’ and

‘common least—cost production ’ as though these meant

the sam e th in g .  They do not .

To sum U n :  the  second stage of the benef it assessment
procedure envisaged in this study is one wh ich , concentrating

on production economies (for reasons given earlier)

e n t a i l s :

Stage 2 Derivation of ‘cost reduction
factors ’ from empirical evidence
on the econom ies of scale/le arn in g
and comparative Costs in principal
sys tems areas .

Differentiated Penefit Estimation

Setting priorities for policy imp l ementation in armaments

co—operation with standardisation in mind may be assisted

by the inspection of budgetary data and procurement

schedules alone. Certainly the most obviously unpromising

areas should be identifiable from such information .

Empirical evidence on production economies lihewise cay

have a c o n t r i b u t i o n  to make in i ts  own r i g h t .  In any
spec if ic system s area , for instance , absence of significant

differences among NATO countries in the position s of

relevant cost curves and/or the existence of curves which

are horizontal over relevant ranges would constitute

s t rong p r im a  facie evidence that neither scecialisatian

in production nor the institution of elaborate co—production

arrangements - -:ould be likely to yield substantial buclcetarv

ben~ fits. Nor shou ld there La reluctance to reject policy
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options on the strength of such touts. R~ toor the

con t r a r y :  fo r  a n s w e r in g  the uucc-ticn ‘wt - -r~ shou ld

initial effor t be 0)-chic- cl ?’ t h e y mig ht be Ir.- ’aluElm ]e

in eliminating unattractive option s , thus narrowing

down the area within which furth~ r anal ysis is nocessary .

Hav ing said t h a t , however , the reed fo r  eluc id ation of

more complex cases rema ins. The third stage in the

benefit measurement method addresses this problem , w ith

particular attention to the other policy—relevant issue :

tha t in deciding how objectives might be nursued decision—

makers must s t r i k e  a ba l ance  b etween the o b l i g a t ion  to
secure par t icipation on the one hand and the desirabi lity

of tangible budgetary pay-offs on the other .

The essence of the problem is obviou s e: ugh , and fccm i 1.1 or.

It m ight be demonstrable that one natic is mer e efficie at

than all others in the manufacture -of s - a system (or

sub—system ) and that were this producer to m a n u f a c t u r e  t h e
All iance ’s to ta l  pred icted requirement for the enuipmene

over a specified period further economies could be obtained.

In such circumstances spaciali~ ntion 
— a l l o w i n g  prod’ction

at this sing le source - wou ld maximise budgetary benefits.

However , t h a t  mod e of procu rement m ight be poli time ily

unattainable because of its imp lication s for purchasers ,

who would have to acqu iesce in the rundown of their own
produc tive potent ial. ~;h at m ight  be pol it ic a l l y  a tt ai nable

is some other formu la : say , a ~~~plex co-rrc-duction

arrangement incorporating an elaborate matrix ci s-fad e—

and mul ti-source sub-system production elementr anc~ -

depend ing on the case - -two , three or oven more fi:.a l

system assemb).y fac ilities (as in the r-l6 progr arrre ,

for instance). But that mode of acquisition would offer

a lessor potential for production economies and thus m oan

forgoing }--ud~ ctary benef its. So too would ar v c-ther  method ;

and there is an almost inEini~ e numLL -:: of no-~s~ b- - Jitias
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given the s c c 1 -e far vooving ti e enact ccnf garetion of

multinational pr-a-2urc-ment i~-rn~~l ee.

This is a simale , eve- n t n i t - - , illuatrai :ion . But :t

highlights the fundamental polio’,- nrcdic~ c - n t :  toe

savings/partici~ ati-en trade—off problem . The foe-: th. ~t

the range of pc-ssible acciuisition mc-thods is extensive,

including variation s on all the principal codes list~~d 
—

with an indication of thair pctc -ntia] for produc tico

economies and their attainability ratina ’ — in Fin . 5
overle af , does not affect the  n a t u r e  of thic proble:i .

But what of benefit measurement? Does not elucidation

of the savings/nerticitsation trade—off necessitate a

comarohensive (exhaustive) listing of the bud getary

benefits t h a t  would accrue to each ci the multiplicit y

of procurement policy possibilities that are imaginable

for fulf ilm ent of some shared system requ irement?

Formall y ,  one might argue , it does; in which case the

prob lem wou ld be intractable. It can be rendered

manag eable , however , because discussion of the c-oh -ny

contex t has sOc - .Tfl that in any given case onl y a l~mi tcd
number of acnuisitcion strategies can be considered feasible.

That  number may be large , it may be small: it is impossible

to gonerah ise. t~hat can be said is that , as in any cost—

benefit calculation ,

~ it shou l d  be poss ib le  to def ine th e f e asible
rang e of op:ions fair 1’: readily (for example ,
by irAuc ~ -:t1on of key characteristics )

o it shou ld t h e n  be poss ib le , Lv coarse  calculation
if necessary, to id ent ify those courses of
action within that set which seem to merit
more detailed analys is;

o information can then he disp icyod for decision—
makc-cs in the form of ‘if.... then....
stat~~r-ant s , which in th~ orosont setteng - ‘culd
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SEL5 CT~~C T~O - ’ L C i T I  ~.~E Ll1 OD S

Potential ~~cr
Production

E c o na c i c s  A t t a1naa~~11tv -

Fu ll , ur t cons tr a incd
— 
I Soecia li s at ion  Very H i gh  Vc ry to-s

1 ( e . g .  f ree  t rade)

Pa r t ia l , m an aged
S~”~ci~~li sot ion Fair High
( e . g .  ‘Fa m i ly  of weapons ’
concept)

Sub—systc rn Le -ec i a l isot i on  Fa i r  Fair

Licensed Product ion
( e . g .  AV—8 , Roland ) Fa i r — L m - .’ Fair

Bi la t e ra l , T r il at e r a l ,
HU lt 11OtC~~o t C a 1 i a o ( - O c t ~ on Fair—L a: - :  Fa i r — ~ij ch
( e . g .  Torn.~de)

Simp le Co—pr o du c t i o n  - 
Lo:~’ Fair

Complex Co-product ion Low Fa i r
( e . g .  F16)

Inde r d - o r t N a t c  onol
E f f o rt Very Lnw High
(nu.-ner ous in~~t~~nc e s)

Fig. 5

(This diagram is r~prcdoo c- d , as F i g .  11, in ChaFtor 9 below
where to n  sa’.-ural acs-olsition c - te n d s l i s ted  a: e d e o cr i r c - d
and scnn~- a rn - oin i~ off -x ed in r-u~:Fo rt  of tCo  - t r io s  ~n
the  rirj ~~~t— h r n- i  coluno.)
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be s t a t e m e n t s  e :• :nr -e ss ing  the  bucl-:etary
pay—o ffs associated with specific feasihle
procurement arrangements.

I

It is the juxtaposition and systematic comneris~ n o f such

statements which , of course , sheds livht on the  substance

of the s a v i n g s/p a r t i c i p a t i o n  t r a d e- o f f .  That  is to say , a

statement might take the form :

— 

If a p a r t i c u l a r  co-nrc-duct ion arrangement were
adooted for  ac q u i s i t i o n  of ( s a y)  a common
mechanized infantry combat vehicle (l-)ICL)

then, compared with separate national production
(or some other envisaged scheme) the budgetary
impact over a desiccated procurcc.ocnt run
wou ld be :

a saving (benefit) of . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

or an a d d i t i o n a l  expense of 

This lends itself to interpretation as a $1.5 billion

price tag on non-co-operation , compared with the desiqnc ted

alternative mode of acquisition .

It goes without sayinc that neither in this case nor any

other could such information be regarded as decisive .

As has been noted , whether $1.5 billion would be rated a

worthwhile benefit in relation to t he  social and industrial

consequences  of adopting the co-production scheme is a
matter of judgement . Similarly , were the calculation to

yield an additional expense of , say , fl .O in ilo ion , the

question would be: would the military (and any other)

b e n e f i t s  from the possession and orerati on of a stand ard i~~ci

hICV be worth this extra outlay (on the asounction that

t 

only by adopting the specified co—production formula

recauirinci this cxner:se could star-’iardisation he assured)?
- - 

In short , the assessment of attainable budcctarv bene fit

in different circumstances is a contribution to b e t t e r —
inforn~ d nou n’.- choices and emphaticall y not a suhotiouto

- 

foi. poli ti 1 

it-~~iF:~~~~~~~



Giving content to the ‘if.... then.... ’ statements that

have been desc r ibed  r e q u i r e s , i t  w i l l  be apnorc-nt , not

only  i d e n t i f i c a t i o n  of the  ‘ f eas i b l e  a l t e r nat i ve -

p rocuremen t  a r r a ng e m e n ts ’ on w h i c h  in f o rm a t i o n  may be

u s e f u l  but also a p p l i c a t i o n  of epp u -ap r i a t e  cost reduc t ion
factors to benchmark budgetary data. In other words ,

at the third stage of the assessment there is an integration

of
1

o information about  t r a n s — n a t i o n a l  p rocu rcccn t
opportunities as identified by inspection
of budget data and armaments planning
schedules;

o information about the savings potential
which empir ica l  evidence , as summarised
in cost reduction factors (or other measures)
suggests may be realisable on different
assumptions about the organisation of
production ;

and
o i n f o r m a t i o n  about the candidate acquisition

strategies that merit consideration .

The result , however , is differentiated measurement of the

potential budgetary impact of plausible routes to the

designated policy goals. The third stage involves , in

short ,

Stage 3 Generation of alternative (or
differentiated) estimates of

- attainable budgetary benefits
under feasible procurement
arrangements based on the
a p p l i c a t i o n  of ‘ cost r e d u c t i o n
f a c t o r s ’ (S tage  2)  to b c nc hm ar k
d a t a  (S t age  1)
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There \-/ould be- little merit in developing an assessment

procedure appropriate to a particular policy uurpc ) u c— ~f

t h e r e  u-are  no prospect of acquiring t h e  i n f o r m a t i o n

necessary to exci-cise it. The elaboration and provisional

testin? of the suggested method in later Parts of this stud y

confirms that sufficient information for at least a

preliminary demonstration of its possibilities is obtainable

(or , where the exact data required cannot be brought to

bear , accept able prox ies can be f o u n d ) .  Even so, it is
useful at this juncture to review data requircecents and

to p inpo in t  a c t u a l  or potentia l sources of relevant

information . In this way the Chauter stands as a

reasonably  s e l f - c o n t a i n e d  s ta tement  of the  method .

Budqct Data and Procurement Schedul0s

Most of NATO ’ s member nations use planning, pronra:mning

and bud get ing sys tems of one sort  or a n o t h e r .  Thus  t h e r e

ex i s t s  fo r  each s t a t e  a d e f e n c e  procjr ansae-in--heirig , with

associated budgetary projections . In a few there is even

a forward—lookinc functional analysis (output b u d g e t )

thou gh where these are compiled o f f icials are usually at
pains to point out that beyond the immediately forth-coming

financial year or years the figures should be recorded as

no more  than rough approx im a t i o n s . P r o j e c t i o n s  of i n t e n d ed

spend i ng on major inputs are made too , being the counteruarts

of national manpower and armaments planning decisions.

Such national information is the only sour ce for  def in it ive
and de ta i l ed  budge t a ry  d a t a .  Ho;-;ever , for the puiTose of

establishing the total outlays each country e:a~— isa~ es ar:d

appraising the salience of e q uip m e n t  s p e n d in g  w i t h i n  t h e s e

planned e- : - :pe: .di ture t o t a l s, use can bc made of too fan-enc ial
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d a t a  wh ich member n at i o n s  are  r e q u i r e d  to submi t  to N AT O

in t he i r  an n u a l  De fence  P l a n n i ng Q u e s t i o n n a i r e  ( DPQ)

This  h a s the  addi t i ona l  m er its of bei ng standardised

(u p to a p o i n t )  and a u t h o r i t a t i v e  w i t h i n  the  A l l i a n c e .

The series of p a r t i c u l a r  in te res t  are ,

• the basic defence expenditure series (NATO
def ini t ion) wh ich mos t, but not all ,
countries submit up to a 3, 4, or 5 year
distant planning horizon . (Thus the 1977
DPQs contain information on expected
spending to either 1980, 1981 or 1982 for
at least ha l f  the members;  but f i v e  or six
reveal in t en t ions  only for  the immediate ly
forthcoming financial y e a r .)

o the series showing planned spending on major
equipment  ( inpu t  ca tegory 2x in the NATO
f o r m a t) .  In general  the hor izon  for  th i s
series is the same as for  the  basic
expendi ture  series .

What would improve the method , and doubtless please NATO ’s
Assistant Secretary—General for Defence Planninc and Policy,

is conformity among the Allies in furnishing data for the

medium—term .

Information on particular procurement plans is also

solicited in the annual DPQ . Unfortunately there is no

consistency in the pattern of members ’ responses . The

Federal Republic of Germany is the only country which

produces de ta i l ed  c o s t/ qu a n t i t y  data  i . e .  i n f o rm a t i o n

on the numbers of particular items wh ich it is proposed

to acqu ire , over what  per iod , tocrethor with the forecast

and budgeted tot-al procurement cost. If such material

were available across—the—board it would be ideal for the

purpose of the present exercise (especially if proposed

product ion r a t es  were exp l i c i t l y  s tated r a t h e r  than  hav inc
to be inferred ) . It should be an aim of the  A l l i a n c e  to
induce  o t he r s  to disclose their intentions in this fashion ,

if ‘coalition—rainduc1ness ’ is to mean anything. But , for
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4

the time being, only national defence ministries — or

the intelligence ec-csnunitv — can provide definitive

detail an the  f in a n c i a l  aspects of p r o c u r e m ent .  (The

f o r m a t  used in the  Federal  F~e-public ’s DPO is illustrated

in Ch.  4 ) .

The broad shape of na tions ’ procurement intentions is

communicated to NATO however;  and , fo r  t he  curnese  of

identifying the zone of discretion within which t her e
might be opportunities for the establishment of multi-

national acquisition arrangements, this is all that is

necessary . The information required — it will be recalled -

concerns the scope and status of member nations ’ armaments

plans, th e argumen t being tha t procurement s t ra tegy opti ons

remain  open only for projects which have not yet passed
from the project definition stage into development. (This

may be too stringent a definition , given that in the pest

schemcs for multinational production have occasionally
been constructed around a system a l ready developed in
one participating country . It is a simple matter to

relax the cons t r a in t, howeve r .)

The requi rement  is s a t i s f i e d  by the schedules  which NATO
has recently begun to compile under the aegis of the

Conference of National Armaments Directors (CN AD ) . As

has been wid ely reported , one of the responses to ear l y
pressure for rationalisation of allied defence efforts

was a proposal for establishment of a Periodic Armaments

Planning System (PAPS) . The feas ib ility of such an

innovation was examined by the CNAD wh ich concluded (in

1977)  tha t , although full co—ordination of defence

equ ipment planning should remain the Alliance ’s lcng-run

aim , introduction of a fully—fled ged PADS mig ht he premature.

At the same ti~ e the case for trying to improve prosnects
for  s t a n dar d i s a t i o n  (and  i nt er o p e r a h i l i t y)  in the shorter
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term was du ly  acknowled ged . The ChAD accord ingly
j n stj tu t c d , among other  t h i n g s , a systemat i c  review

of national defence equipment plans .

This under tak ing  has been des igna ted  the NATO Armaments
Planning Review (NAPR , for  shor t)  and at the time of
wr i t ing  is sti l l  in its Tr ia l  Phase.  w i t hin  the f ramework
of the exercise, however , the CNAD has begun the regular
col lat ion of national equipment (replacement) schedules.

- I  These are construc ted according to a format originally
devised by and for the Independent European Programme

Group ( IEPG ) . In fac t , - the Consol ida ted NATO Defence
Equ ipment Schedules produced to date use information

i n i t i a l l y  prepared for  the IEPG , together wi th  compatible
schedules provided by Canada and the United States. The

s i g n i f i c a n c e  and value of the NATO compila t ion , f rom the
standpoint of gauging the zone of d iscre t ion w i t h i n  which

armaments co-operation options remain open , is that  it is
authoritative within the Alliance and comprehensive; but ,

most impor tant , it records the ‘current  national
procurement  s t a tus ’ fo r  all equipment plans reported .
(The format used in the Consol idated Schedules  is illustrated
in Ch.  5 ) .

Evidence on Production Economies

For Stage 2 of the benefit measurement procedure what would

idea l ly  be required is a body of emp i r i ca l  evidence about
cost condi t ions  in de fence—re la t ed  i n d u s t r y  (broadl y - d e f i n ed )

throughout the North Atlantic Alliance. Sufficient

information would be needed to distinguish among outputs at

least to the level of detail found in the NATO equipment

schedules just ment ioned — which is nom inally 83 item s (of
which sevcral require sub—division to be m e a n i ng fu l  fo r
i n d u s t r i a l  c ros s- r e fe rence  and one is in any event a
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‘mi ;cel laneous ’ ca tegory) . To have  real  v a l u e , hcue’.er ,

even t h i s  would be i n s u f f i c i e n t ;  for  among p ot e n t i a l l y
feas ib le  acquis i t ion  s t ra tegies  there are  man ;  b~~ae -d  on

explo i ta t ion  of the i n t e r n a t i o n a l  d iv is ion  of l a b o u r  at

the sub—systems and components level . And whether the

availability of empirical - data on costs a f f o r d i n g  even
this  sort of de ta i l  would be comple te ly satisfactory is
open to doubt . Mi l i t a ry  product ion  is of ten  break ing
new technical ground , where the past may not be a rclia.ele

guide to f u t u r e  poss ib i l i t ies .  In add i tion it is apparent
that if , for example , nations opted for single-source

production of a familiar product formerly manufactured

piecemeal among them this might imply a scale of output

beyond any experience and beyond any reliable prediction
based on experience. The conclusion is: pursuit of the

ideal is a wild goose chase.

However , this d oes not mean that  it  is necessary  to re ly
exclusively on judgement , i.e. intuition , or on a handful

of examples which might be a t y p i c a l .  S t i l l  less does
it mean that it is necessary to resort  to b l ind  f a i t h :
‘ since everyone t a l k s  about the cost r e d u c t i o n s  tha t
should be ob ta ined  there  mus t  be some ’ . There is a

l imi ted  amount  of econometr ic  research work on the p r o d u c t i o n
f u n c t i o n . Some e a ni r i c a l  da ta  does exist  on c o s t - o u t p u t
relat i er- e hi ps in 7~aer ican  and European manufacturing industry

and on the concept of min imum efficient scaJ.e in di ffaronjt

l ines  of production . In a dd i t i o n  t h e r e  crc studies of
i n t e r n a t i o na l  c c m c e ti t ~ vcncss  which  can ~hoJ licht on the

potential gains from trade liberalination in the defence

equipr- eat field . It is simp ly a m a t t e r  of , f i r s t , s u r v e yin g
this bed” of knowledge , n o t i n g  not  only  c o n c lu s i o n s  drawn
from defence—related industry but also whato\- -Ir insights

studies of non—dc 4 
~~re industries m i-~ht affcaid , and i hen

b r ing ing  the resu ta  to bear on the problem at  i s s u e .

67

~



So f a r  as the f i r s t  of these tasks is concerned two
survey s of the relevant literature have been conducted

especia l l y  for  th is sUad y. Each is of interest in its

own right and the surveys are therefore appended to the

main  body of th is  text . It should be stressed , however ,

tha t  the work is based exclusively on the open l i t e r a t u r e .

It seems possible , indeed l i k e l y ,  tha t  a s u b s t a n t i a l
amount of m a t e r i a l  exists within the United States ’ and

other al lies ’ procuremen t organisations which could

u s e f u l l y  be scrut inised in a s imi la r  fash ion . There is

ce r t a in ly a l imi t  to the weight  of inference  and predic t ion
which the evidence compiled and reflected upon for this

study should be asked to carry .

As for the second task , which is to render the results of

the specially-conducted surveys into a form suitable

for use within the framework of the assessment method ,

the device required is some encapsulation of the key

conclusions about cost-output relationships and the

concept of minimum e f f i c ien t  scale. In Chapter 8 the

notion of cost reduction factors is developed for this
purpose.

Feasible Procurement Arranqements

What needs to be known about feasible procurement

arrangements , to implement Stage 3 of the proposed
proce lure , is not something which can be specified in

advance. The essence of the earlier argument about

provision of information to dec i s ion—maker s  on the

po ten t ia l  budgetary  impact of a l t e rna t i ve  modes of
acquis i t ion  is tha t  for any given case there is an almost
i n f i n i t e  Var ie ty  of imag inab le  poss ib i l i t i e s  but  only a

l imi ted  number of par t ic ipat ion  options tha t  are l ike ly
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to be viable. In line with t r actico in most public

sect - -t  pol icy m o r a~~sa l  u s ing  c o s t —b e n e f i t  a n a l y s is ,
the on l ’.’ s en s i b l e  pr oo s d ur e  in such c i r cu m s tan c e s  is c-u
require the  dec~ sic- n—:aaker to sel- :ct from ~suong the
mano theoret ically feasible ar -t icas the fe~.’ cractically

possible co ur s e s  of a c t i o n  ari -snq hic k choice will in fact

have to- be made . The -ai la  lys t  can o ff e r  to conduct  coarse
calculations over a large number of possibi lities , as a

p r e l i m i n a r y  aid to choice.  Indeed i t  should  be p o s s ib l e

to devise ru l e s  of thum b which  c ou l d  be o f v a l u e  in  t h i s
connection . (For example , in co-p~~odac t ion  ar r ar s em- an t s ,
w h a t  is the l ikely re la t ionsh ip  between the ( a ]g e b r a i c)

s ize  f the budgetary benefit and the number of participating

stat-es?) None of this , however , should detract from thc

essential point: that the decision-maker facing a choice

should be able to solicit inform ation to assist in m a k i n g
that  choice in whatever  form best mee t s  h i s  (or he r)  needs .
An a r r ay  of statements , of the kind ,

If course of action n were adopted ,

then b e n e f i t s  would be:

( + )  or ( - )  $x

will usually serve the policy purpose bes t .

It might  be argued tha t  this does not meet the need of the
pol icy  adv ise~ who , be fo re  ma t t e r s  reach the point  of
imminent choice , is charged with identif y ing the a l t e rnative
courses of action that seem most likely to yield desired

ou~ comus so that these can be actively canvassed . It

should be apparent , however , that the procedure called

fo r  is e s sen t i a l l y  the same . The adviser is r e q u i r e d ,
in effect , to simulate the decision process. That is

c l e a r l y  the  obl iga t ion  when f a c i n g  the dual  problem identified
earli er :
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_ _ _ _  

_ _ _ _  
- - ~~~~~~~~~~

WHERE shou ld  i n i t i a l  e f f o r t  be d i rec ted  in
p u r s u i t  of standardisation and r e l a t ed  pea l s ?

and
HOW should the objectives be pursued ; by
promoting ‘.-.‘Iiich acquisition strategies , in
which areas?

The answers can onl y be found  a f t e r  inspect ion of an a r r ay

of ‘ i f . . . .  t h e n . . . . ’ s ta tements  cast  in prec isely the

form specif ied above.

CONCLUSICN

It would be t i resome to t ry  to r e c a p i t u l a t e  the  a r gu me n t
of this Chapter in a few conclud i ng sentences . A t the

same time some summary s ta tement  is required , of the

method of assessment elaborated in the first section
and the i n fo rma t ion  r e q u i r e m e n t s  discussed in the second .
Such a s t a t emen t  is provided in Fig . 6 overleaf. That

t a b u l a t i o n  a lso  serves as a guide to the remain ing  Par -a s
of this study, which address in turn the budgetary setti ng ,

the e s t ima t ion  of product ion  economies and the budge ta ry
impact of alternative equipment acquisition methods.
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PART B THE BUDGETARY SETTING

1
__________



_____  - -  -

Chapter -1

PROCURFYENT IN SELECTFD
NA’1 C-~ COUNT R IES ’

1

The sub jec t ~oatter of Part B is the budge ta ry  s e t t io g .

There are t_C-. )o a spec ts  to be considered . The first

is the sa l i ence  of equipment expenditures in NATO mo:.ber

nations ’ def enc e bud gets , and is dealt w i t h  in this

Chamter . The second - taken up in Chapter 5 — is A l l i c I Cce

members ’ armaments  p lans  for  the 1980s and Oc-yond , ‘- - -ith

special r e f e r ence  to those whose s t a tus  is such t ha t

acquisition strategy options remain open .

The scale and significance of NATO countries ’ current

and planned expenditures on equipment invite attention
for a number of reasons. It is c lea r ly  u s efu l  to
es tabl ish the contex t of the bud get impact  a n a l y s i s  w h i ch

is this study ’ s main preoccupat ion. It is of particula r

interest to pain a sense of the size of t h e  cost reductions

which standard isation and related initiati ves would have

to achieve in order to make a discernible impression on
to ta l  d e fen c e  spend ing .  In t h i s  sense a s c e r t a i n in g

the scale of resource a l loca t ions  to procurement  of m a j o r

si-c t-em s creates a genera]. benchmark a g a i n s t  which cost

reduction opportunities can be measured .

It would be hel p f u l  if  one could go beyond this to identify,

for each individual NA TO :remlsor ~~nd hence the All iance as

a whole) ,  the  f i n a n c ia l  r -r o v i s i o n  maci c for pr c c u rcr i c ’nt  in

each m a j o r  eciuiC roo nt  a r e a .  T h at  would  enab le  p ar t  o c u l a r
benchmarNs to he dofirod ‘.-‘ith w h i c h  est ~ r Cat c - c~ sav in s- s
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from spec i f i c  system a c q u i s i t i o n  c pt i on ~ would  he d i r e c t ly

comparable. This aim does not apoc-ar t o be r ea~~o sa L l e

however . One or two c c- u a t ric s  do submit  to NATt- full

information on the number of sy st ec s they plain to buy ,

over \-/I~at period and at wha t  f o recas t  and budge ted

cost. But most do not. Noreover many cv~ph t  find it

d i f f i c u l t .  In more than one nat ion such is the  domes t ic

political atmosphere tha t  defence  m i n i s t r i e s  a rc  u nw i l l i n g

to cano~un 1cat e  their  procurement  i n t ent i o n s  beyond wh a t

they have asked their Parliaments to sanction . That

does not  mean tha t  tue necessary  i n f o r m a t i o n  r i g h t  not

be forthcoaing — on a privileged basis — f o r  i n — h o u s e

a n a l y s i s  on the scope for  a rm am e n t s  co—operation , either

within the Department of Defense or under the aegis of

a NATO-wide a rmaments  p l a n n i n g  sy s te -m ( c f .  Ch . 5 below)

It does , however , pose a problem for  the  present  exe rc i se .

In f ac t  there is a genera l  d i f f i c u l t y, encountered net

only here but also elsewhere , which it is worth a b r ie f

d igress ion  to exp l a i n .  The aim of th is  s tudy is to

devise and describe a policy analysis methodology , and

to demonstrate it. Care has been t a i -z en  to avoid t h e

waste  of e f f o r t involved in f r a m i n g  a procedure  whose
inform ation requirements could not possibly be r et .

But circumstances arise where the position is more ambiguous.

A f t e r  i n i t i a l  ‘devis ing  and describing ’ i t  tu rns  out th~~t

data are required which , although not readily available ,

are thought likely to be obtainable or are kncwn to e;-:ist

in classified sources. This moans that ‘des o n i C t r a t i a n ’

must be incomp le te  or inh ibited .  What  should be do-n e in

such circumstances? Should the suggested approach b-a

mod ified to make it. free of this sort of dependense?
Or is i t  p r e f e r a b l e  to pe r s i s t  with the preferred pacac-dure,

accep t ang  tha t  th i s  precludes definitive demonstration
and cc-opals resor t  to licited , stylised i nd i c a t i o n  of

how the rcc-~~hcd might he app lied and what rcsultn m i g h t

emerge?

•13
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Th e d i l e m i r ~~ is a real  cn o  and not u n f am i l i a r . I t  has

been resolved in t h i s  work by a l lo .-ii ng t h o  ohl C - ] O t i  c-i-
to develc-u a sound and a psr op r i a t o  m c e t h c d o l o c y  to
pr e v a i l .  The m a i n  c on s e q u e nce  is t h a t , hn\Ting aCapired

to ‘ prove ’ the system in th i s  and cor t a ir  other  C h a p ter s ,

i t  has been n e c e s s a r — .’ to s e t t l e  for  p a r t ia l , p r e l i m i n a r y
and provisional demonstration. There is more ‘this is

what might be done ’ and less ‘here is wh a t  can be done ’
-

- than or iginally intended .

THE SCALE AN D S I G N I F I C A N C E  OF E Q r J I P N E N T  E—:5:NDITCRES

The problem occurs even with such an a p p a r e n t l y  u n c c -mp l i c a t z b

matter as registering the scale and significance of

intended equipment expendif-ures within NACO members ’

budgetary prcjections for the short- and ric-dium-torm .

Data about the past cause little difficulty ; c-nd figures

on the share of defence expenditures taken up  b m a j o r

equi~ oent purchases , 1973—77 , are given in Table 2 overleaf.

The i n f o r mat i o n  is as provided to NATO under  the a n nu a l

Defence  P l a n n i n g  Q u e s t i o n n a i r e  ( DPQ )  p rocedure , w h i c h
expla ins  wh y even t h i s  table ’ s coverage is inccrn p ]e t e.
For some time and for  their  own c_ Cocci rea sons , France and

Greece have rot participated in this annual routine ar.d

Turkey ceased to do so in 1975. (Iceland is not covered

because it has no d e f e n c e  o r ga r i s a t i o n . )

Hc’,-/cver , interest lies in current and rlannc-d soundang on

equ ipmen t .  What  of fu t u r e  i n ten t i o n s ?  I n s p e c ti on  of
th c  national submissions to the 1977 DPQ exercise re~ eais

that thc-r~ is no un iforia~ ty a’.-c- .~t d a ta ~:rcv isicn .

Leaving aside France , Greece , T u r key , I c e]- a n c1 an -:~ a lso
Lu:-:embnurg (whose defence ef f—a t is r n C - n L s c u ] e )  , t :~~-r e

7~
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Table 2

MAJOR ica-uIrnl - :nT n:-:Cao:s:TUn ES AS
A P R C P O R i I - J n OF D L ~t- ’L ~~ D5: 0E

Percentages

I 
I

1973 1974 I 197 5 1976 1977

Belg ium 8 .4  8 .8 9.1 11.1 10.3

canada 7.3 5 .9  6.3 8.0 9.1

Denmark 17.2 19.3 19.0 19.4 17.3

FRG 12.1 11.9 11.8 13. 2 13.3

Italy 15.2 15.2 13.9 13.1 14.0

Lux embourg 1.3 2.4 1.0 3.4 2 .9

Netherlands 11.2 13.2 15.6 15.2 18.2

Norway 11.7 13.4 14.4 13.3 16.6

Portugal 4.5 3.1 1.9 1.9 2.2

Turkey 4.9 5.0 3.0 — —

UK 19.3 17.2 19.3 20.6 21.8

USA* (12.3) (12.0) (11.8) (12.2) (13.0)

Sourcc. NATO * ~~o-thirds actual proportion (see t U x a ~

are TEN national presentations of financial informatior

The pa t t e rn  of coverage is set out in Fig . 7 ( ov e r l e af )

It is clear that , notwithstanding the privileged naturc

of the I~lliance forum , countries do not as a general r~
include in the f inanc ia l sect ions c-f t he i r  D P -~ s any
information - even about aggregate expenditure on ira~ or

equipment - wh ich has not already been submit ted to , if

not approved by ,  national legislatures . (Among other

things this state of affairs prompts the observation

tha t  s tandar c li s a t ion  in s t a t i s t i ca l  repor t ing  to NA TO

would be a gocd place to begin if the organisatian
seriously wishes to bring greater coherence and rati r .:

to the allocation of resources.’)
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-
~ I t shou ld now be apparent  why ‘Procurel_Ccc- ri t in Selected

NATO Count r i es ’ Budge ts ’ is the title of this Chapter .

Because it is c u r r e n t  ai -1d p lanned  s p e n d i n g  on equ in m on t

tha t  is of i n t e r est  t 1~or~ is l i t t l e  m e r i t  in evading

the problem of in a de q u a te  d a ta  about  the f u t u r e  by
si m u ly  looking back , basing ju d gements  exc lu s ive ly  on

what the share of equipment in national budgets has been

in the p a s t .  Better  to ex t rac t  what  one can f rom the
ma terial t h a t  is ava ilable — albeit having resorted to

. 1

several, assumptions — in order to ind ica te  the n a t u r e  of
the ca l cu l a t i ons  t h a t  migh t  be made and the i n fe rences  t h a t

migh t  be drawn the re f rom . This can be done wi t h  r e f e r e n ce
to the SEVLki countries whose entries in Fig. 7 are marked

with an as terisk ; tha t is , for the NATO members who have

intimated at least some information concerning their

expend iture plans beyond 1978.

For illustrative purposes a simp le analysis has been made

of the bud getary pos it ion for  these selected cou ntries.
Use has been made of

~ the hard data , such as it is , extracted from
their 1977 DPQs;

c est imate s/extrapolat ions , based on fragmentary
evidence f rom other sources or — in the absence
of any such supp lementary guidance - straight-
forward assumptions

(1) that total defence expend iture m ight
r ise by 3 per cent per yea r .

and

( 2 )  t ha t  the budget  sha re  of m a j o r
equ ipmen t ou t l ays  iii years for  wh ich no
f i g u r e  is a v a i l a b l e  might correspond to
the average share  in preced ing  years ,

both of which are ( in  present circumstances)
r easonab ly p l a u s i b l e  assumpt ions .
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So f a r  as the Un i t ed  S ta tes  is concerned a further

assumption has bee n made: that one—third of e:-zocnditures

in the relevant category either relate to strategic

programmes or are  for  some other reason not directly
a t t r i b u t a b l e  to provision for  the North Atlantic and
European theatres .2

The r esu l t s  of th i s  ana lys is  are given in Table 3 overleaf.
For the seven countries in question e:-:penditures on
major equipment for NATO area forces (expressed at c on st e r ~t
1 9 7 6 — 7 7  prices) are planned to run at $22—26 billions

a year  over 1 9 7 8 — 8 2 .  The Uni ted  S t a t e s ’ procurement
bud get dominates th is total , of course. Overall , these

int ended  o u t l a y s  represent  a s teady 14 per cent  of t o t a l

planned expend iture on de fence .  (And i nc iden ta l ly ,  th is
is a proportion which would not be exceeded were the
computation done for all NATO’s f i f t ~DCfl nations.)

Given the limited nature of the calculation and the
arbitrary charac te r  of some u n d e r l y i n g  a s sumpt ions  it
would be i l l — a d v i s e d  to t ry  to i n f e r  too much f rom Tabla  3.
However it is admissible to observe that, if ou t l ays on
major equipment account for no more than one-seventh of

NATO defenc e bud gets , then  the expectat ion that
s t anda rd i s a t i on  and re la ted  initiatives in this area can
make a s i g n i f i c a n t  impression on Alliance expenditure

are almost certainly unwarranted . On this evidence ,

acquisition strategies capable of ~ie~ d ing di rect savin os

amount ing  to 20 per cent of p l an n e d  equ i pm e nt  spen-dinc

across— the-board would benefit total hudoets by less thar.

3 per cen t .  Looking at it another - - i a y ,  to achieve a

modes t 5 per cent impact on aggregate outlays F t h i s  r- -:-ans
procurement  a r r a n g e m e n t s  would have  to be devised capable
of ecju ipp iny  rIlellIl er nations at two--thirds ef the present

expected cost.
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MAJOR s, tiip :-un:r E’~~-Ion I ’:- t J Ims  1~ SI2VL~
NAT O eaU~;Tr ~1Es }CJD GrTARY I~~ eJEcT icms

$ billions at 1976—77 prices/~;c rc cntC1 I~~-

1978 1979 1980 1981 1982

Total Expenditure $ bn 162 169 176 181 181

Maj or Equipm ent (2 x ) $ bn 22 23 24 25 26
_________________________ ________________________________

Proportion overall 13 14 14 14 14

Individual nations %

canada 11 13 15 16 16

Denmark 17 16 16 16 16

FRG 13 13 13 14 14

Netherlands 18 17 18 18 17

Portugal 3 2 2 3 2

UK 19 19 20 20 20

US’ 
- 

(12) ( 12) ( 12) ( 12) (12)

Source: See Text * I~ o—thir d s  actual proportion (see t - :xt)

Supplementary Note

As explained in the text France does not submit an annual DPQ .
However , infor~n~tion broadly comparable to that in th e tabic ca n
be found in documents on the current French defence programme .
See , for example La-S Armees Francaiseo de Domain : ProCrarn~ tJon
1977—82, SIRPA , Dossior d~ In formati on r~o. 49 , October 1976.

A sense of proportion is important in these affairs ; data

of th is  sort hel p to provide i t .  In the f irst p lace t hey

a f fo rd  a use fu l  corrective to the more in f l a ted rhetoric
that has fea tu red in the st andard isation debate , some of
which may have given the impression tha t even limi ted
progress an a rmamen t s  c o — o p e r a t i o n  on m a jor  s y s t em s  m ich t

transform the economics of A l l i ance  de fence .  In the sccor~
place ,  they u n d e r l i n e  the importance of judicious nt i cr ity -
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setting in the imp lementation of United 3tatcs ’ ( an d  N7I ~i

pol icy. Discovering the prccur~-m- r.t -areas wh er e  worth- :hi Ic

budeetary b-anefits are to be found is imperative . A ran -dD- :.,

ooportunis~ ic approacu producing ncgli.eible savings here ,

a modest p a y — o f f  there  and s izeable  b e ne f i t s  o nly  o cc a s i on a ll ~
w ill make no impress ion at a l l  on a g g r e g a te  A l l i a n c e

e xoe n d i t u r e s .

Parenthetically , the lat ter conclus ion also prompts
quest ions  about the n o nr op r i a t e  emphasis  in the p u r s u i t
of rationalisation generally . Only limited leverage can

be exerted on total costs by attention to main items in

the cap ital budge t . To be sure , there is the  hope tha t ,

i nd i r ec t ly, th i s  w i l l  lead to savings  in cur ren t  ope ra t ions
and maintenance outgoings , e . g .  on logist ics.  Yet , as
has been sh-: -wn , the scope for these is limited , in the

short— to medium—term and f rom step-by — s t e p  movement  towards

equipment commonal ity .  Wou ld opt ions for e f f e c t ing
economies in support directly t he r e fo re  repay gr eater
attention? Is it in fact wise to stress the eOui’raent

bu dget , implicitly assuming that the manmco:er bud get is

less amenable  to i n f l u e n c e ?  N o t w i t h s t a n d i n g  the  pol icy

commi tmen t  to co-operat ion on m a j o r  procurement  items
responsive to Congress and Cal l ag han isrn , would ratic.nalisaticn
be better served by endorsing the conviction - expressed

by the Joint Chiefs and others - t h a t  ‘ . . . emphas is shoul d
go first to improve intercmcrahility in the near  to
m id-term...

However , ne r t inen t  though  they are , thase  qu e s t i o n s  lie
outs ide  the ambit of the present study. A policy position

has  been t ak e n  up.  It ca l l s  for  a f f i rm a t i v e  ac t ion  in

armaments co-operation , with standarclisation as one o b j e c t i v e
and with the- promotion of hr ançatlantic trado (viewed as

means and ol d) very much in n m c i .  That  ex t r a v ay e nt
e xn e eb a t i o nr :  may  h a v e  bean e n t e rt a i ned  c oa se r ni ng  the

80 

-- -- — --- --
~~~~~~ ~

—-
~~~ 

--i --— -
~~~ ~~

—-
~~~~~~~~

——-~~~
—-—

~ 
-



___________________________ - - —-- -~~~~~~~~~
- - —  —— -

~~~~~~~

economic advantage accru [ng to such action does not nb-solve

the Department of Defense  and other agencies from the
r e s p o n s i b i l i t y  of m a k i n g  wise choices in poLicy imuiel:len atLon .

PARTICULA R PROCUREMENT PLANS

Measuring the budgetary benefit from different possible

modes of acqu isition - on the par t ial bas is , d irectly
related to defined opt ions , wh ich has been ju dged. the most
appropr iate for the pol icy purpose - means sett ing cos ts
under the cand idate proc urement  ar rangement agains t the
expense of the a l t e r n a t i v e, i . e .  whatever  would otherwise
have been done. Establishing particular benchmarks in

this manner is obviously h ig hl y problematic. Is there

comprehensive and detailed information about the procurement

plans of NAT O members , by ma jor  systems ar eas , show ing how
many it is intended (or hoped) to acquire over wh at time-scale
and at  wha t  cost, and inc lud ing  systems about which t h i n k i n g

is still at the formative stage?

As exp lained in the opening paragraphs  of this  C hap t er , there
is not;  and th i s  is a ma jo r  obstacle  in the  way of the
preferred approach to benef it es tim a tion.  Ye t there  is no
reason in p r i n c i p l e  why such information should not be
collected and collated (accepting tha t  es t imates  would be
extremely t e n t a t i v e  the f u r t h e r  out towards  the procurement
planning horizon one ventured) . In fact the material is

solicited by NATO in the annua l  DPO exerc ise .  However ,
as wi th  the repor t ing  of f u t u r e  p lans  g e n e r a l ly ,  th e r e  is-

no uniformity about member states ’ submissions. For instance ,

the United Kingdom contributes a simp le list of oro jec t s  in

progress. The Bel gians and thc Dutch offer some fragments

of m a t e r i a l  in tho  ‘ i dea l’  form . On ly one coun tr y ,  the
Federa l Republic of Germany , responds with c cm mr eh e n s i v e
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data as envisaged hare . The style of the hos t  Ce r r a n s - ’

communication is i l l u s t ratn i  at F ig .  8 L-e1- ~~’ .

FORMA T OF INFOn ~-v~T ICN ON PRINCIPAL i-}~OoURL:-~FNT
PRC~~RAMMES CONTAINED IN THE l-:EST GEL -~AE DP-2 77

Cost
No . P eriod (s-N m i l l i on )

Anti-Armour

LEOPARD 2 1XXX l9PX- LXX X
WIE SEL (for T O )  lxx l98X- 3X

Artillery

FH155 2XX 1978-2X 3XX
Fire Control /

Co:ama nd Sy.s t c-m — 197E—E:~. 3X’~

Air D e f e n c e

GEPARD 4XX 1975-SX 3XXX
ROLAND 1XX 1977—DX 2XXX

Re ccc /Survei ilance

D~OEE CL-289 xx 198X— GXX
VDH 1 — l97X—Dx 2XX

Eri~~peer Snp~ort

r Ibber. Erif~ as XX l9 7X—SX XX
Ph~ e1cd GraJer s 2X X 197E— XX

Fi~i . 8
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To the  extent bLa t this study is c~ ncern~-d w~ th ~-c~ ntdol~ q ,

‘devising and describ-i :-ig ’ even w h e re  ‘~~:-: onstru t i n . : is

impracticable , there is therefore an  nh -j a ou s  S o LU t i O O

to t he  d i f f i c u l ty . T h e  A l l ian c e  m i c h t  reqcire that in

their DPQ sulaaissions all nations conform to ‘ best pr~ ctice ‘ —

i . e .  the West Cerman model. A l t e r nat i v e ly member countries

cou ld he invi ted  to give a rough i nd i ca t i on  of the f und s
which particular procurement lines are expected to require

along with the inio~~~at  ion on their equire ent plans which

they  submi t  for  the arm aments  p l a n n i n g  r ev i e w  (of wh ich

more in Chapter  5) . F a i l i n g  these  expedients  t here  would
be no a l ter n a t i v e  but  to resort  to e i ther  i n t e l l i gen c e

sources , or coarse estimation , or a combina t ion  of the t w o .

Some effort in generating this information would be well

worth mak in g ,  and not only to produce benchmarks aga ins t

which to appraise alternative co—operative acquisition

strategies. Inspec tion of such data would itself reveal

unprom ising areas: where the chances of compos ing a

m u l t i n a t i o n a l  a r rangement  wou ld be v i r t u a l ly n i l , because

of the small number of interested parties; or where it

wou ld eviden tly not he w o r t h w h il e , because of the
(comparatively ) trivial sums involved . Indeed t h i s  may

be the sing le mos t  compell ing reason for  not neglec ting
the bud g e t a r y  se t t ing . It would be absurd , for instance ,

to conduct an e labora te  a n a ly s i s  r e v e a l i ng  a po tent ial

40 per cent  saving from a doubl ing of the p r o d u c t i o n
run for  air-portable combat recovery vehiclc-s to find
that over the fort 14 years  only three  c ou nt r i e s  had a
r e q u i r e m en t  for  such e-euimment and tha t  t he i r  tot-c ]-
annual budget ary 1-rovision for the items amounted to less

than $10 million .

As a f i n a l  w o r d  on procurement  in NATO bud gets it is

appropr iate to meet two objections which  could be r :adc  to

the  ana lys is  as prescat od : t hat  ( a )  c o n c e n t r a t i o n  c-n
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m a-cr toPS in as-ne ss-i no tLa sa ii - -ace of cgui:m ert

ervenditures understates the  sc-ave for Lens ficial -~ -~a. e

throush sta d~ rciisat~ on; arid (b) consid-ei-ine onl” d~~ta

r en o r ta d  to t h e  Al L i a n c e  gives a r-~is1eadinq 1:nvressicn

of the avtilnbil~ ty of information on particular

procurement p lans. On the first argument , the contont~ on

is tha t , wh i l e  a l l  equ ipm ent  does indeed accoun t for  a

larger  share  of budgets  (in  the  Un ited b - inacL-m ‘ S cas e

for  c .  35 per Cent  of a l l  smending , of. Tab le  3) , this

is r e a l l y  beside the p o i n t .  For on l y ma j o r  s y s te ms

enter  the r e ck on in g  when fashicniriq co-operative

acqu isition arrang ements. Moreover , the stance tab-en

on such systccs determines the overall pattern of materiel

requirements. As for  the notion that standardising

a m mu n i t i c n , f u e l s  and the l ike is as i m p o r t a n t  as gottina

equipment  c o mm on a l i t y , i t  mus t  bc rememb ered  t h a t  c r u c i a l
though th is  ma be for interoperability it is unl~ b-eiy to

yie ld  s i g n i f i c a n t  budge ta ry  b e n e f i t s .  On the  second

objec tion , it is true that material giving procur~ m-aat

i n t en t ions  w i t h  fo recas t/budge ted  cost d a t a  r an  of t en be

found  in n a t i o n a l  documen ta t i on , e . g .  t h e  U n i t e d  S t a t e s ’

Secretary of Defense ’ s Annual Report. The p oi n t  is:  f o r

presen t  purposes , fr a c~m en t s  of i n f o r m a t i on  c c ;a r llc e  on

n o n — u n i f o r m  d e f i n i t i o ns are of l imi ted  u t i l i ty .  Data  in

‘standardised ’ formats wou ld be more useful.

R EFnRENC ES
(to Ch. 4)

1. For a similar observation see St~ ridardizt tion TO
Imorov irig~~~~o Lffoctiveness and Lcona~~,- o-f Autua~ bc fc:s-ec
E ft o r t s,  Repor t  to  the Congres s  by t b - a  Co mp t r o l l e r  f u n e r a l
of the United Statc-s , Genera l Accounting Office P5La—7S—2 ,
January 19 , 1978 , p.35.

2. Department of Defense , First Report to the  Concress
on The ~°t:-ndard i zat i o n  of Militar~~ E~~~~~mr~~~ in NIf~- O and
O t h e r  ~~~ taboo Actions , (C), 1 9 7 3 , p. 2 6 .

3. See D e p ar r n o n t  of D e f e n s e , h e ar t h  P e r o rt  to rb-c Ch-n :r - :cc
on P a tio~~-~ I i  tion/St-a nclar-ii:atic -o -i ~ i t h i  hATO, 3a v&i~rv l9~73
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Chapter 5

NATIONAL AR~-tA:-1E1;Ts PLANS
FOR THE 198Os AND BEYOND

In earlier discussion of the policy context it was noted

tha t there is cur ren t pressure, f irst , for earTh~ cvide~ ce

of progress towards stand ardisation and related objectives ;

and , second ly , for achievements wh ich promise not only to
yield direct budretary benefits but also to fulfil

aspirations for wider armaments co-operation , with

attendant participation requirements. (Chapter 2 above ,

pp.35 and 36.) According to the argument at the end of

Chapter  4 , information on the financial dimension of
particular procurement plans would be help f u l  in setting
priorities by making it possible to reject at an early

stage areas unpromising from the point of view of budoetary

pay—of fs. In a Similar way , information on the status of

NATO members ’ arrnament~ plans would be usefu l, indeed

necessary , fo r  i de r 1t i fy i n g  those areas o f f e r i ng  the best
prospects for multinational acquisition arranremants.

Obviously, where na t ions  have taken their equipment
plann ing beyond the concep t s/ s tud y phase of the prccure:runt

process through feasibility study and project def inition

to full development or production most co-operative

acqu isition options have been foreclosed . (Nest , not

all : there is the p o s s i b i lit y  of l i censed  product ion or
co-production of a system already developed by one country.)

The purpose of this Chapter is to indicate how the relevant

zone of discretion (to use a phrase coined earlier ) can be
del inea ted , using information from the equirmoat ren]acc-ment
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schedul es .-h i ch  all bATO membe rs h ave  recc: t ly r r o :  arcd —

~md undertaken regularly to revise 
— wi~~h i  n t h e f r ame~.’c r - :

of t h e  h r o c u r cm e n t  r at i on a l i s at i on  e f f e ct s  b e in c  r a t e

by th~- Independent uropean Programme Crc-up ( 1 E P C )  and

N~.TO ’s Conference of National Armaments Direct-emS (ChAD )

I
EQUI PM ENT SCHEDULES : CONCEPT AND FOPt-hiT

Credit  fo r  the concept of r e g u l a r l y — p r o du c o d  ecu ipment
rep l a c em e n t  schedu les , and for  the f o rm a t  now in use in
NATO , goes to the Europeans .

Eurocean Origins

The idea that European countr ies should get together to
develop and produce weapons jointly has been canvassed

for  the best part of three decades. Until the early 197Cc

all  e f f o r t s  fo-undered , among other th i~~y s  because of the

practical difficulties associated with the long life-cycles

of modern weapons and the noneynchronou s equipmen t

replacement plans of potcr~tia] collaborators. The

EUROCROUP Ministers made a modest start at getting to

grips with this problem in 1970—71. First., they conducted

the E’LJROSCHED reviews to identify areas in which two or
n c-re countries had both military requirements ari a rep lacement

ti;:-etables similar enough to offer p r o s p e c t s  of  co- op e r a t t o n .

Secondly ,  they ins t itut iona lised the  pr ocess , under the

aegis of the European N a t i o n a l  Arm amen t s D irec tors ’ meetings

(EURONAD) , as part of a broader effort to promote joint

procurement ventures. But cond itionc at th is juncture

were riot propitious for a major breakthrough , and tb-c’ c~ cice

of ;ettrr- f for the iniciative 405 in any case ir~~usricions
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________

because France , i den t i fy i ng the  EL ’ROG~h U F  w i t~ k A T O ’ s

inteqrate-d activities , w ould  not participate. 1

By J 975  however m i l i t a r y , econ omic and p o l i t i c a l

circumstances had changed (as discussed elsei hc-r~~) ; arid

in November of t h a t  year , to give  France  the  o p por tun i t y  t a

join in any new developments , the  EUDOCROUP decided to

explore ‘the potential for extending co—oneratien in

European a rmaments  c ol la b o rat i n n  in an independen t  fe- r um.
open to all European members of the All iance ’ .

2 
An

expression of French will ingne ss to take par t w as fo r t h cor i r - :~
within a month . A few weeks later , in Februar\ ’  1976 , th e
Independent  European Progranme Group ( I E P G )  wa s Corn ed .

The main  work  of the IEPG s ince ea r ly  1976 has been

conducted by three Panels (wlt}~ associated sub-grours and

exploratory groucs) . The task  ass ign ed to Pane l I was

(and is)  c o n f ir m a t i o n  of ‘ the  f u t u r e  a r m a m e n t s  r o cu i ro me at s

of the p a r t i c ip a t i n g  s ta tes  and the ph a si n~ out  an d phas ine
. 4
in of weavc-ns s— ;stems ’ . To enable it to fulfil tnas

func t ion the Panel  f irst d ev ised a fo r mat for , and

subsequently undertook t he  compilation of , equi’nm -:nt

replacement schedules covering the IEPC ‘ s 12 mcrber countries .

(The ‘independence ’ of the forum has made it possible to

ac-- emmodate not  only France but also Greece and Turkey .)

Alliance Ado~~~thn

In December 1976 the IEPG nations submitted their equipment

replaccmen-t  schedules  for  the  r~rnt five years to a NA TO

Study Group tasked , as part of the wider rational isati en

movement , w i th  e x p l o r i n g  the f e a s i b i l i t y  of an Alliance—
wide Periodic  Ar m -~m e nt s -  P l a n n in g  System (F A DS )  . In Auguat

1977 the NATO C o n f e r e n c e  of hat ion : :l A r m a m e n t s  D i r e ct o r s  ( ChAD )

received a resort from t h is  Croon which couns:- l~~e: a
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caut Lous approach to such an inneyataor.. its r~- -:c:u crdntio- n

~-;ns for  a more l i r r ir e d  NATO Ariair :~ :ts Pl annJ or Pe-vi~~w ( .de~-~ 
—

e s s e n t ia l ly , a sy s t ema t i c  survey of nation-a I defence

equipment plans — and it is this scheme which has been

introduced , on a trial basis , for l977-78.~

-: The hear t of the exerc ise is the col la tion of natir-na~

equipment (replacement) schedules and foL this e~ rrose

the ChAD has chosen the obvious expedient. It laos a-douted

the format  des igned by the IEL ’C ; a nd , to avoid needless

duplica tion of effort , has taken the compilations prepared

for the IEPG (covering 12 nations) and invited Canada and

the Unitec’ States to submit information in a como-atikie

form .

The result is t hat  there  now exists a 14—nation c o l l e c t io n
of Consolidated NATD Defence Equi r i-oost  Sohed~~Ics (with the

prospect of r egu l a r  u p d a t i n g)

The cu r r en t  comoil a t ion  is based on IEP C s c h e d u l e s  off

November 1977 together ‘-.‘ith those orovidod hr Canada and

the U n i t e d  Pt a t e s .  It records  n a t i o n a l  procurement

intentions or requirements for e~ uip:~cnts with p l a n n ed
in—service dates through to the l990s , for a total of

83 items , w i t h  i n f o rm a t i o n  unde r  e i g h t  m a i n  hea-dines.

The la t te r  inc lude  the p ] an n e d  i n - s e r v i c e  d a t a  of new
(re p l acement)  equ ipment  plus the period over w h i ch
procurement will continu e , the ‘ c u r r e n t  n at i on a l  or o -cu roocat
s t a tus ’ for each entry , and an indication as to w-ietker

acquisiti .i is e nv i sa c cd  on a ‘ n a ti o n a l  u r o~~ec t ’  P - a s i c  or

under  some other  ar r a n u E r le n t  ( f r o m  d i r e c t  p ur ch a s e  to
co—production ) . The format is illustrated in Fiq. 9 be

Projects are lasted by n a t i o n  u n d e r  each of the 83 ecu -

categories (for whicni see Table 4 at the end of tk~~
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EQUIPMENT SCH EDULES : ANALYSIS

The absence of information on the expected budgetary
incidence o.E armament plans (and on possible acquisition

rates) limits the usefulness of the Consolidated NATO

Defence Equipment Schedules for the purpose of establishing

good benchmarks for benefit measurement , as has been

observed in Chapter 4. But the material provides a

sound basis for pin—pointing those areas within which

the best prospects for multinational procurement arrangements

are likely to be found . To indicate how this might  be
done, and at the same time to register the fact that the

margin for manoeuvre is limited in this regard , an analysis

of the current schedules has been undertaken.

In the first place , for each equipment category (item) the

entries under the ‘status ’ heading were examined and

classified . The results are interesting. Out of a

total of 991 entrIes no less than 429 (or 43 per cent)

refer to systems already in development or production
• and , therefore , beyond reach from the point of view of

formulating a fully multinational procurement arrangement ,

i.e. incorporating soniC participation in development work.

Of the remaining 562 the breakdown among the three other
status classifications used is as follows :

No. of ~ ofStatus Entries all Ent r ies

Concepts/Study 300 30

Feasibility Study 116 12

Project Definition

562 57

This is the most generous measure of the size of the ‘zone

of discretion ’. Among these 562 entries , however , more

than 10 per cent were designated — in col . (F) of the
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schedules (see Fig. 9) — as ‘national projects ’ ; that is

to say , even at the pre-developrnent stage the relevant

equipment was one on which the country concerned envisaged

going it alone. Thus a narrower interpretation of the

area offering opportunities for armaments co-operation

would encompass almost exactly .50 per cent of the field .

The detailed results of the analysis are given in Table 4

at the end of this Chapter. Because of the la~ k of
information about quantities (in many instances) and

about forecast or budgeted cost (in all), it is impossible

to identify with any confidence those equipment areas in

which effort to devise acquisition strategy options with

wide participation might most profitably be applied . On

the basis of informed judgement , however , there would seem

to be opportunities — so far as the simple attainability

criterion is concerned — within such areas as maritime

guided weapons, torpedoes and naval helicopters ; army

equipment generally (weapons, vehicles , helicopters);

and air force guided weapons. Cursory inspection also

suggests that there are a number of these categories (or

groups of categories) within which the concept of NATO

Weapons Packages , based on ‘ famil ies’ of weapons , has

promising possibilities .6

At a later stage it will clearly be pertinent to ask: do

the areas where there appear to be prospects for multinationni

co-operation (on this  evidence) correspond to the indus t r ia l
sectors in which cost reduction opportunities might be

greatest because of the possibilities for exploiting scale

and learning economies or international cost differences

or both? The question will be taken up, later .
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I
CONCLUSION ON THE BUDGETARY SETTING

The pr inc ipa l  conclusions ar is ing from this Chapter and
the preceding one may now be summarised .

o Major NATO—related equipment purchases account
for c. 14 per cent of the planned defence
spending for 1978—82 of the SEVEN members of
the Alliance for whom some budgetary projections
are readily available (and it is unlikely that
this figure would be exceeded if one had data
for NATO as a whole) . Savings on the major
systems ’ budget can thus exert only limited
leverage on member nations ’ total expenditure.
The expectation that new departures in multi-
national armaments co-operation on such
systems can transform the economics oE
Alliance defence is accordingly ill-founded .

o This prompts certain questions about policy
priorities. But it also reinforces the
obligation on policy advisers to identify
those procurement areas where discernibla
budgetary benefits may be obtainable.
Information on the forecast/budgeted cost
of particular acquisition programmes in NATO
countries ’ plans would facilitate this , as
well as providing the necessary specific
benchmarks for measuring the benefits of
co-operative arrangements . Unfortunately
relevant data are not communicated to the
Alliance. However , West Germany ’s DPQ
submission shcws what might , and arguably
should , be done to remedy this shortcoming .

o Consolidated NATO defence equipment
schedules indicate that 562 out of a total
of 991 projects (major and minor) in
member nations ’ current armaments plans
have not yet reached full development or
production and may therefore be regarded as
potential candidates for incorporation in
multinational acquisition schemes .

The policy advisers ’ other obligation — to
identify those systems categories within
this zone of discretion for which the nroE~~~cts
for armnmcnts co—operation are best — can be
discharged , by inspection of the sched~ T~ s;
but abseflce of information on the financial
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dimension of procurement p lans means that
judgements can be made about attainability
only , not potential profitability .

What does this mean in terms of implementation of the

procedure outlined in Chapter 3 (and summarised in Fig. 6)?

Essentially this: by scrutiny of budgetary data alone

it should be possible, as the methodology requires , to

• reject both financially unpromising areas for co—operative

procurement and areas where acquisition strategy options

are effectively foreclosed thus narrowing the field within

which more complex analysis is required .
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Table 4

SUMMARY ANALYSIS OF THE STATUS OF PROJECTS IN
NATO CONSOLIDATED DEF ENCE EQUIPMENT SCHEDULES

Abbreviations for procurement status in cols. (c)-(e) below arc-:-
c/S - Concept/Study : FS — Feasibility Study : PD - Project  Def in it i on

No. of Projects of
Pre—D cveJ opment Sta tus

• cols. of which
Total (c)—(e) National

category/Item Projects C/S FS PD total Proj ects

(a) (b) (c) (d) (e) (f) (g)

SHIPS

1. Frigates 20 4 2 6 12 3

2. FPBs 8 2 — 3 5 2

3. Submarines 13 4 — 2 6 —

MARITIME GUIDED UEAPONS

4. Surface—to-air
(v.short range)

) ‘ 17 4 3 1 8 —
5. Surface—to—air

(shor t range)
6. Surface—to-air

(medium range) 8 4 — 1 5 -

7. Helicopter—borne
anti—snip 5 2 — 1. 3 —

8. Other anti-ship 21 4 5 5 14 3

TORPEDOES

9. Li ghtwei ght 14 7 2 2 11 —

10. Heavywei ght 13 4 1 1 6 1

11. NAVAL MINES 6 2 1 3 6 2

SOWAE SYSTEMS

12. Helicopter—borne 8 2 — 2 4 2

13.  Ship—borne 14 4 1 — 5 1

14 . C uhma rin e~ borne 8 2 — 3 5 -

15. Sonobuoys 12 2 - 3 s -

16. Airborne Sonobuoy
processing syste~ns 5 1 1 1 3 -

Cont inu &d On n- x t  p a g e
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Con tinued from previous page

(a) (b) (c) (d) (e) ( f )  (g)

NAVAL HELICOPTERS

17. Small 9 3 — 1 4 1

18. Heavy (ASW , MCM) 8 4 - 2 6 1

ARMY ANTI-TANK WEAPONS

19. Short—range 19 9 2 2 13 1

20. Medium—range 15 7 3 1 11

21. Long— range 11 4 2 1 7 1

22. Helicopter-mounted 4 — 2 1 3

ARMY SUF5FACE-TO-A1R
GUID ED WEAPONS

23. Very low level
(man—portable) 11 4 4 2 10 —

24. Low level 16 5 3 2 10 1

25. Medium SAM 13 7 1 3 11 —

GUNS/ROC KET SYSTEM S

26. Antf~-light armour 8 3 - 2 5 1

27 . Anti-tank 6 2 1 — 3 -

28. Anti-aircraft 16 7 2 1 10 1

29 . Artillery rockets 9 4 1 2 7 1
30. Artillery ] O5rr~n & below 8 3 2 1 6 -

31. Ar tillery 155mm 19 3 3 3 9 —

32. Artillery greater than
155m 2 — I — 1 —

33. Light 7 3 — — 3 —

34 . Medium 7 4 1 2 7 —

35. Heavy 5 2 1 1 4 —

AR~1Y MII :E SYSTEMS

36. Mines an t i—tank 18 4 3 3 10 1

37. Nines anti—personnel 12 4 1 2 7 1

38. Minefield clearance
(explosive ) 2 2 — — 2 —

* 39. Minefield clearance
(mechanical) 7 4 1 2 7 1

* There is no item 40 in the source. Cont inued on ~cxt pac~e
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Continued from previous page

(a) (b) (c) (d) (e)  ( f )  (g)

SMALL ARMS

41. Personal weapons 15 3 2 2 7 —

42. Light MGs 10 4 — 1 5 1

43. Medium MGs 8 6 1 - 7 -

44. Vehic]e-mounted MGs 5 3 2 - 5 -

BATTLEFIELD SURVEILLANCE

45. Wpn-locating radars 12 4 3 — 7 -

46. Other radars 12 J. 2 3 6 2

47. DRONES , RPVs, TARGETS 15 7 3 2 12 -

ADP SYSTEMS

48. Artillery 11 3 3 2 8 3

49. Command 14 3 2 1 6 4

ARMY COMMNCTNS SYSTEMS

50. Tactical area systems 12 3 — 2 5 2

51. Net radio systems 7 2 1 1 4 —

ARMY VEHICLES

52. Below 1 tonne 14 6 1 1 8 2

53. Between 1—20 tonnes 14 3 1 3 7 2

54. Tank transporters 3 1 1 — 2 1

55. Infantry CVs 16 7 2 3 12 2

56. Armrd Recce Vehicles 7 5 — — 5 —
57. Main Battle Tanks 15 3 3 3 9 —

58. BRIDGING/AMPHIBIOUS
CROSSING_ E2UIPM E~~T 18 5 1 5 11 —

ARMY HELICOPTERS

59. Reconnaissance 11 6 1 1 8 1

60. Mti—tank 10 2 3 2 7 2

61. Special armed 4 3 1 - 4 -
62. Tranc~port 13 6 2 3 11 —

Continued on next pac~-
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Continued from previous page

(a) (b) (c) (d) (e) (f) (g)

AIRCRAFT

63. Interceptor/Air Def 18 6 - 1 7 -
64. Strike/Attack/Recce 25 7 — 5 12 1

65. Trainer 8 4 — — 4 1

66. Maritime Patrol 13 6 1 1 8 -

67 . Transport 10 7 — — 7 -
68. Tankers 1 - - - — —

AIR FORCE GUIDED WEAPONS

69. Air—to-air (short) 12 3 1 3 7 1

70. Air—to—air (medium) 12 3 1 2 6 —

71. Air-to-surface (other than
anti—ship (8)) 14 4 2 — 6 —

BOMBS AND ROCKETS

72. General 9 - - 2 3 5 —

73. Optica1/IR/Laser-~uided 10 — 2 3 5 2

74 . Airfield attack 3 — 1 - 1 —

75. Cluster 8 — 2 2 4 —

76. Rockets 4 — 2 1 3 1

AIRCRAFT EQU IPMENT

77. Active ECN 1]. 3 — — 3 —
78. Portable Lndg Aid 4 - - - - -

79. Recce Radar 14 3 — 2 5 2

80. Al Radar 6 1 — 1 2 —

AIR FORCE HELICOPTERS

81. Air/sea rescue 8 5 — 1 6 1

82. Utility/logistic 6 2 — 2 4 —
(846)

83. MISCELLANEOUS

(a) SHIP S MCMV5 19 5 4 2 11 1

(b) SHIPS others 16 1 — 1 2 —

(c) Naval Equipt /Gunmery 25 2 4 2 8 1

Continued cn : ext  p ac c
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Continued from previous page

(a) (b) ( C )  (d)  Ce) ( f )  (g )

(d)  Arm y Equipt 31 4 4 5 13 2

(e) Electronic Warfare 22 4 3 — 7 3

( f )  Tank Gun Ammo . 3 - - — - -

(g) Other (including 1FF
Systems) 29 8 3 5 16 —

I

T 0 T A L S 991 300 116 146 562 (63)

Source: Consolidated NATO Defence Equi pment Schedules , (NC) , 1978.
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Chapt.er 6

ESTIM2~TING PRODUCTION ECOSOMIES
(1) BASIC CONCEPTS AND METHODS

Savings on the acquisition costs of major systems ca n

exert only limited leverage on NATO defence bu dcTets .

There is also a limited number of areas within which
armaments  co-operation a r rangements  capable of engaging

- - wide pa r t i c ipa t ion  appear to be f e a s i b l e .  Never the less ,

• w i t h i n  the context  of broad er e ff o r t s  to irrpr ove the

e f f i c i e n c y  of A l l i a n c e  de fence  resources  m~ nacjcment , a

formidable  pol i t ical  momentum has been given to the

pursu i t  of s t a n d a r d i s a t i o n  — in the sense of ‘ i den t i ca l

equipment for  as many Al l i e s  as possible ’ .1 Moreover ,
the value  of what  d i rect  bene f i t s  in reduced rescurce

• costs are obtainable  by common procurement  is not  to be

gainsaid . Hence two p rac t ica l  ques t ions  ar i s e .  Where

are t has e  b e n e f i t s  l ike ly  to be g rea tes t?  ~ hcre , then ,

should i n i t i a l  e f f o r t towards achieving the set goals  be

di rec ted?

The f i r s t  of these quest ions inv i tes  an i n .mediate ri pos te :

the greatest acquisition costs savings will be found where

there is the greatest potential for exploiting economics

of scale arid learning in production and for utilisirig

lower-cost sources of production . f lcwever  such a rcs pc n~ e
really begs the quest ion . Where ex ac tly nicht this_he?
That is the question . (Purthernior e, if it can be answered

the second of the initial querieS - on priorities for effort

in policy implementation — takes care of it~ ol~~.)
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It  mig ht be thoug ht surpr ising that it is necessary Lo
po~ a the question at all. Armaments co—operation ,

leading to s tnn da rd i s a b i o n , has been adopted as a policy
goal not on ly as a means to the end.of enhEnced combat

e f f e ctiveness but also as an end in itself , because of

the prospect of economic gain in the form of cost savings

via production economies. (See Fig. 3, p.34 above.)

Presumably this would not have happened unless the

expectation of such economies — and r e s u l t a n t  bud getary
pay-offs - were well—founded , imp lying awareness of the
l ike ly  scale and character of cost reduction opportunities.

In fact, as the discussion in Chapter 2 showed , the truth
is rather different . The principal protagonists in the

standardisation debate of the mid—1970s invoked ‘asser tions
and examp les ’ and ‘estimates.. .not based on detailed
analyses of empirical data ’.2 This has carried over to

policy pronouncements themselves , where one finds virtually

no reasoned argument based on firm evidence but rather

ex cathedra statements to the effect (for example) that

with ‘procurement on an Alliance or multi-lateral basis ,

there can be a reduction in overlapping programs , increased

economies of scale and production , ’and more effective

equi pment for the same price ’ .3 In short , the question

has not really been addressed , let alone answered .

The point of departure for Part C of this study - eluci.c~a~ ing

Stage 2 of the methodology for budgetary benefit estimation

outlined in Chapter 3 and summar ised in Fig. 6 — is that
• this is an unsatisfactory state of affairs . It should be

possible to adduce evidence in place of assertion and reach

beyond the handfu l of examples upon which statements about

potential cost savings have hitherto been made.
4 

Certainly

it would seem to be worth mustering whatever relevant

empirical data there is on scale  economics , l earn ing  and
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international competitiveness for such illumination as

they can provide. The effort may , moreover , be deemed

worthwhile even if the outcome is essential]y conf irmat ion

of the ‘guesst imates ’ and intuitively—based rules of
thumb that have dominated debate to date.

Needless to say to embark on an exhaustive appraisal of

all relevant evidence , examples and empirical data on

production economies would be a major research undertaking .

Nothing so ambitious could be attempted in this exercise.

However , it has been possible to conduct two surveys of
the analytical and empirical literature on economies of

scale and the learning phenomenon; and these shed some
• light on the reality behind recent rhetoric. In addi.tion ,

the scope of one survey extends to coverage of material

on international cost differences , providing a bas is for
some speculation on the potential gains from intra-Alliance

trade in armaments.

The surveys are the work of two professional economists :
Keith Hartley of the Un iversity of York , England and
Benjamin P. Klotz of Temp le Un ivers ity at Philadelphi a .
It is believed that they take in most of the relevant

material in the English language which is readily available

in the open literature. They are therefore clearly of
interest in their own right. Hence they are presented ,

in the form in which they were originally prepared , as

Appendices to the main text of this study .  What  the
fol lowing pages of Part C consist  of is a summary overview

of their key themes and conclusions . It has not proved

possible , in the time available , nor would it necessarily

have been advantageous , to conduct a comprehensive synthesis

of the surveys .  Accordingly in the  f o l l ow i n g  pages there  is
frequent  re fe rence  to the f u l l e r  a rgument  arid a d d i t i o n a l

material contained in the Appendices , w h ich  mus t  be seen

101

-- —- - - ---~~~~~ —- -~~~ ~~~~~~~~~~~ •- -- -— ~~~~~~~~~ 
-—



_..,y- ,.- 
~~~~~~~ 

—. -—— •---—- •-—-—- —,— • - . _  —-5- - —w-~-
_ • - -5- • 

—:
~

—.•,--•---- —‘• •
~

—
~~

—- — --5-’- --

- --5

as complementary to the present Chapter  and the two
following ones .

The remainder of this Chapter is a precis of the preliminary

discussions of the basic concepts and methods of the

economic analysis of production costs in the Hartley and
Klotz papers. The results of their reviews of applied

research on production economies are summarised in Chapter 7.
Conclusions and considerat~on of how the material might

be brought to bear on the policy problem at issue are the

subject matter of Chapter 8.

CONCEPTS

It is customary to represent input-outpu t relations in the
form of a production function. Given the level of

technology , output can be written as

Q = F(L, K , M) (1)

Where Q is output produced per period of time , say a year;

L is thc flow of labour services; K is the flow of capital

services; and M is the flow of other inputs e.g. materials.

This basic equation most naturally refers to plant production
where input/output relationships are technically determined .

Scale Economies and Learning

Economies of scale occur if , when all inputs are increased

by x per cent , output rises by more than x per cent. This
allows unit costs of production to fall as output expands ,

assuming input prices rc:nain fixed . It is normally assumed
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that such economies do occur and there is some empirical

bas is  for  t h i s .  Hence the f~~~i~ j ar p rac t i ce  in e l emen ta ry

economics  t ex tbooks  of p re sen t ing  as typ ica l  U— or L-shaped

• average cost curves . Because scale economics cause unit

costs to fall , clearly

y = f(Q) (2)

where y is average total costs; a relation which can be

specialised to

Y = aQb ( 3 )

in which a and b’ are cons tants , b ’  be ing the e l a s t i c i t y
of unit costs to output (and negative)

Both Equations (2) and (3) assume constant input prices

as Q expands . This will not occur , of course , if plant

expansion drives up prices , offsetting cost savings from

scale. Two things follow frc,n this:

o If the foregoi ng argument is applied to an
ind ust~~ , since rising inpu t prices are more
likely than if only one ~iant ex~ ar.~is , unit
costs may not fall despite economies of scale
at the individual plant level.

o A similar arcanient may app ly if a firm (i.e.
a collection of plants under one control)
expands . P-3.ministrativc complexity may cause
rising costs despite technical economies at the
plant level.

The latter point may in fact be relevant at the plant level

too. The textbook accounts of diseconomies of scale

typically cite managerial diseconomies (although , as Klctz

notes , this may be a cheat) (See Appendix II , p .2.)

This pror~uet icn and cost function approach does rot
acknowled ge the possibility of falling costs because of

experience gained in production , the lcarn i r c ~ cncncn.
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If the  e f f i c i e n c y  w i t h  which  inputs  are used does depend
on the experience gained by a plant through its past

volume of production , then

I = f(X) (4)

where X is the cumulative output produced by the plant

in the past , i.e. the length of the production run to

date; a relation which can be specialised to

y = a ~
b (5)

which is a log-linear learning curve formu la, with a and

b constants , b being the elasticity of unit costs to

cumulative output (and negative)

The relation between cost functions and learning has been

discussed in the literature . If a in Equation (3) is

allowed to reflect the learning phenomenon in (5) , for

instance , it is possible to write

I axbQb’ (6)

where h and b ’  need not be equal; and this relationship

is amenab le to testing , after a fashion .

The relation is not normally noted in policy discussion ,

however . In fact the distinction between scale economies

(related to level of output) and learning (related to length

of production run) is frequently blurred or just simply

confused . The General Accounting Office Report Cr.

Standardization in NATO of January 1978 , for example , statc~
that

‘Potential production savings primarily involve
economies of scale. Currently ~1ear~ons are
produced in small quantities for nat i onal mar~;ots.
Producing weapons for the t o t a l  MA’J O market would
result in longer prc-ducti a runs which historically
r esu l t  in lcwer unit costs. ’5
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This is by no means the only ins t~~ ce of t1ii~ particul~~r

confusion that could be cited . (N c r  is it. a trivial or:c.

As will be argued later , in arm arr~ nts co—operation

arrangements the benefits of scale and thc benefits of

the long production run may not both be attainable.)

Other Concepts

The distinction between scale economies and learning is

the central conceptual clarification necessary in the

analysis of production economies. L~ut , anticipa tin~
the empir ica l  evidence of the  f o l l ow i ng  C h ant e r , t h e r e

are other  concepts which have proved se rv iceab le  in

app lied research .

Minimum efficient scale (mes) As has been stated , it is

usually assumed , with some justificition , that long—run

average cost (LAC) curves will he either U— or L—shapcd .

In f-act, the U-shape normally found in the elementary

textbooks does not seem to occur frequ ently in practice:

as ~ iet~ states , it is ‘a notional region that is “out

there ” as a warning to the overly ambitious entrepreneur ’ .

(Appendix II , p.2.) The L-~ hape aunears to be more

typical. This being so, special interest attaches to

the level of output at which the LAC curve Leco~ es horizontal

(or near horizontal), i.e. where scale economies appear to

have bean ‘exhausted ’ ; and this level cf catput m ay ko

designated the minimum efficient scale (meg) (or, less

felicitously, minimum optimum scale) of production for the

output in question . The ‘serviceability ’ of this comccpt

in empirical work arises because investigating the cost

imp licati.ons c-f operating below me~ is a usuf~ 1 focus ~~
inquiry .
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Conccntration/r-larhct Shares. Economists have soretimes

found it necessary to rely on indirect evidence of the

presence of scale economies , such as that provided by

data or. industrial concentration (i.e. the number of

firms/plants in a particular industry in a given country).

As Hartley notes in his survey , one British study concluded

‘that over 70 per cent of the variation in the level of

concentration can be explained by scale economies ’ .

(Aopendix I, p.8.) Elsewhere he records that there is

evidence of ‘a positive relationship between a firm ’s

market share for a prcduct and its unit cost advantage

over smaller rivals ’ (b c. cit , p .42).

International Competitiveness

The foregoing discussion relates to concepts usefu l in

the examination of cost-quantity relations within a nation .

1~br the elucidation of possible cost differences between nations

the same essential tools of analysis remain relevant , however.
It is the questions that change. Interest centres on the

relative position of LAC curves between nations rather than

their shape; on the absolute values of the cost functions

rather than the values of their parameters. (See Appendix I,

pp .15 & 16.)

Hav~ ng said that , however , there are cer ta in  specif ic  not ions

which enter the analytical reckoning when the question of

international cost differences and the related issue of

comparative advantage  are addressed . i~caving aside 
•

de f in i t i ona l  mat te rs  and the t r icky  exchange r a te  problem

(discussed by Hartley , Apriendix I, p.50-2), concepts which

feature in the appLied research literature , principally

in the indirect measurement of competitiveness include:

a nation ’s exports ’ share in world exr~c-rts generally, the

L 
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t rend of imports  in d~~uestic markets , balance of trade

indices and comparat ive  p r o d u c t i v i t y  measures .

~ET HOD S

The essential nature of methods of estimating the potential
I

for production economies follows naturally from the

conceptual framework . The operative questions are

o In particular types of production what are
the values of the elasticities of unit costs
with respect to level of output and cumulative
output?

o Where is the mes point and what are the cost
implications of operating below iTtes? (Or,
putting the question more positively , what are
the cost implications of moving from a level
of output below mes to that level?)

o What are the relative positions of different
nations ’ LAC curves ; and , for present
purposes , how does European industry compare
with American?

Answers to these questions can give general indications of

cost reduction opportunities.

But what of the particular problem of assessing cost

reduction possibilities from armaments co--operation? Kiotz

concludes his essay with a specification of how this particular

issue may be illuminated by a method derived from the

conceptual foundations described . His argument is worth

quoting at length.

‘Assume we i~ave the price and output quantitiesof a product , each year , produced by a number
of different producers . And assume the price
is set as a constant markup above unit costs
of production... It would be usefu l to co~ pute
the cost savir~gs resulting from special .Lsinq
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production at the lowest cost site.. .The
total production at other (nation) sites
is added to that at the lowest cost site.
This results in a specified percentage
increase in annual output at this site; it
also implies a specified percentage increase
in cumulative output (i.e., the sum of past
output at the site) . The former percentage
can be used to compute unit cost savings
resulting from economies of scale; the
latter percentage allows us to calculate
the cost reductions stemming from the
learning curve. We can thus estimate the
unit cost savings in two ways if we have a
measure of both scale economies and learning
curves in the production of this output .

Assuming I is uni t  costs we use Y = aQb to
compute savings due to scale economies:
Percentage change in I = b x (Percentage

change in 0). Annual budget data should
reveal current I and Q so it is a simple
matter to compute the percentage change in
unit costs I, if we have an estimate of
scale economies b. The problem is that
evidence on b is very sketchy for defense
industries . host studies of scale economies
examined above referred to non-defense
industries . However , Pratten (Table 2)
concludes that a halving of aircraft production
will force up unit costs by 20 percent.
Conversely , a doubling of output from this
lower level (back up to the optimal-scale
output) will reduce unit costs by 16 percent
(201 (100+20)). This suggests a b in the
range .15- .20, with a negative sign of course.
But scale—economy estimates are lacking for
other defense products , such as missiles .

We could fill the gap of missing scale
parameters by assuming they vary in
proportion to the variation observed in the
learning—curve parameter . Thus , ships and
planes would be assigned the greatest scale
economies (with b .15— .25); mis5iies would
get b = .05. The intermediate case of tanks
would have b = .10.. .Thus , at some risk of
misestimating the true b for a weapon , we can
compute the unit cost savings from reshuffied
production usinq only a knowledge of the
current unit cost (or price) and the curre~~t
percecttage change in annual output required to
achieve specialization. This allbfc-llC..5from th~ u n i t  cost e q u a t i o n  I =
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However , we can do better than th is if we also
know cumulative output to date of a weapon at
a national site. In this case , the increase
in annual output to achieve specialization (at
this lowest cost site) can be expressed as a
percentage of cumulative output X , and the
percentage change in X can then be used to
predict the fall in unit costs sand prices)
using the learning curve Y = aX . This curve
implies that the percentage change in unit
costs = b x (Percentage change in cumulative
output X). We have direct evidence on h in
this equation because it is a simple trans-
formation of the learning parameter depending
on the specific weapon in question.

The method outl ined above can be emp loyed with
several variations . Future projections of
output (based on replacement needs plus desired
increase in the stock of weapons)  can be used
to obtain the percentage increase in future
output and this can be used to compute the
future cost savings from specialized
production .’ (Appendix II, pp.19-20.)

Klotz discusses other ‘variations ’ — specialisation of

production at the current dominant site, consolidation

of output of substitutable weapons - but the point is

made. In principle, estimating production economies is

a matter of putting real numbers into the theoret ica l

constructs.

What the real numbers might be is the sub jec t  m a t t e r  of
the fo l lowing Chap te r .  However , before looking to the

results of empirical investigations of cost functions ,

the mcs concept and international competitiveness , there is

one final, obligation to he discharged . It is to sound the

cautionary note that , for the most part , the analytical

models of production discussed in the ‘concepts ’ section

of this Chapter , and the applied research based on them ,

rest on an elaborate framework of assur-utions . As ~iart1ey

points out in an important section of his work these

include assu~:ptions about plicing policies , nari:c-t

imperfection s (or rather their absence) , the internal
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efficiency of enterprises , absence of friction in

adjustment and the economis t’ s catch—all oeteri,s ~aribus.
(Appendix I pp.17-20.) In the interpretation of the

results of estimation exercises deciding what is and what

is not reasonable inference is perhaps the most difficult

problem of all.
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Chapter 7

ESTI -IATING PRODUCTION ECONOMIES
(2) EMPIRICAL EVIDE?~CE REVIEWED

I

The purpose of this  Chap te r  is to review the empir ica l  -

evidence on production economies as reported in the

surveys at Append ices I (Hartley ) and II (i(lotz). The

Chapter consists of four sections . The first describes

the types of evidence available. The second and third

deal with the results of the two surveys in turn ; for ,

although addressing the same questions , the essays dif fer
in structure and texture and it is convenient to sumrnaris2

their main finding s separately . The fourth and final

section draws together the main conc lusions.

TYI’ES OF EVIDE NCE

As noted in the previous Chapter the focal questions in

empirical inquiry on production economies in the plant or
f irm relate to the elastic ity of unit cos ts to level of
output (scale economies , the slope of the LAC curve)

the elasticity of unit costs with respect to cumulative

output  ( the learn ing phenomenon) ; and the identification

of m inimum efficient scale (mes) . So far as international

differences are concerned , it is on the position of LAC

curves that attent ion rests (and on other , indircct ,

indicators of relative costs).

Ill 
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On plant/firm sca]c eccnom i~ s the  techn iques used in

investigation fall into the folloa-ing four categ ories.

o econometric studies of the production function,
typically regress ions of value added (a me asure
of output) against the two i nputs , labour and
capital.

o statistical cost analysis, based on available
and actual cost data for enter~ rises r.-noducing
at d ifferent levels of output.

~ engineering estimates, using intorview/
questionnaire methods to ascer tain fr a~~ nan~~ ers
or engineers the fall in unit costs ‘~h ich hey
wou ld predict  were ou tpu t  to be e~:canc~cd by
spec i f ied  q u a n t i t i e s .

o the less rigorous , survivor rnethcd, wh ich rests
on the notion, that there is ‘natural selection ’
in industry : that is , ‘an eff ic ient size of f irm
is one wh ich meets any and a l l  problems (i.e.
survives) ’ . (Appendix I , p .6.)

(All but the f i r s t  of these are me thcds  in
which i d e n t i f i c a t i o n  of the rnes may be the
focus of interest.)

Each technique has its own limitations , even shortccmings .

Econ anetric studies tend to be unsatisfactn~ y in their

treatment of capital serv ices and , mor e generally,  because
of the use of industry—aggregate data. Capital is also a

problem which bedevi l s  s t a t i s t i c a l  cost s t u d i e s .  E n g i n e e r i ng

estimates are sometimes believed to reveal a bias tc~-:ards

f In d i n g  economies from l a rge — s c a l e  p roduc t ion , because  it

is o f t e n  the best m a n a gar s  who are in terviewed and they
tend to be optimistic about their abilities to exp loit scale

econanies. As for the survivor technique , whether it is

‘ a b r i l l i a n t  shor t—cut  throug h the comp lexi t ies  of m e a s u r in g

scale economies ’ or rI~ore worthy of Friedman ’s disxaissi~’c

‘ foo l i sh  ques t ions  deserve foo l ish  answers ’ is a m a t t e r  ~ f

dispute . (See APp end iY. II , p . 6  and Anpendix I. p.7 .)
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Loarniuq has Leon investigated mainly by na:~ctri.c studies

of varying dcgrc~—s of sophistication . A problc~ w i t h  th e

application of the results of these inquiries arises because ,

a l t hough there are studios which use labeL~r , or capi ta l , Cr

ma te r ials , or some composi te input , most use labour alone.

Research on internationa l ccmp,etitiveness which dir - tly

addresses the quest ion of relative co sts appears to be
comparatively scarce. The tendency in the applied

economics community wou ld seem to be to favour indirect
ev idence , e.g. observation of ‘revealed cca~~arative
advantage ’ or investigation of international differences

in productivity . International comparison of industrial

concentration is another form of indirect evidence (as

intra-national data on concentration are indirect evidence

of those industr ies where cost condi tions par ticularly
favour large—scale production , or where the mes is lar ge)

The general question which presents itself at this juncture
• is: whatever the technical merits and ’ demerits of available

evidence on production economies - is there information whi-n h

is rel iable and re levant  for  the prac tical policy-iIlun.inati~ q

purpose defined? So f a r  as r e l i ab i l i t y  (or a d e q uac y)  is

concerned , there are technical limitations to be bor ne in
mind when considering virtually all empiric~~1 data  in th i s

field . These arise because of the complications pocod by

m u l t i— p r o d u c t  p lants  and f irms , and by a var ie ty of
measurement problems . When it corcs to international

comparison additional difficulties present themselves

because of factor price differences (which mean that the

best technique of production for one nation is not necessarily

the best for another) , international dif ferences in
accounting conventions regarding the value of capital and

so on. (See Appendix I pp.29-3i a~ d u:~s~~1~~. )
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As for relevance (or appropriateness) for practical

purposes in setting priorities for United States ’ polic~
in purs ui.t of standardisation and re3 ated objectives ,

several observations are in order. In the literature

surveyed there is not  a lot of evidence d i r e c t l y  drawn
from experience in defence—related industry and w i t h

defence outputs. But there is more general inf ormation
f rom indus t ries which produce fo r  the military marke t;
and these can yield proxy values for incorporation in a

budgetary benefit assessment methodoJ.ogy. Thus there is

evidence enough for  a rough—and-ready exercise of the

policy analysis approach envisaged. Among other things

this can identify where be tter da ta - such as mi ght  be
available from internal work in the Department of Defense

(or e l sewhere )  an d from ind ustri al sources - could be
brough t to bear .  To ena b le pol icy mak er s to be be tter
informed about cost reduction opportunities in armaments

co-operation , however , there should ideally be a systematic
effort to generate better information than exists at

present on scale economies , learning and international

compet i t iveness .

EVIDENCE FROM THE SUP~VEYS... (1)( lU otz , Appendix  II)

Klotz ’ s survey review s material on bo~J~ scale econcmics

and learning. Un~ or the first hc-:•:iiag a distinction is

drawn between e mp ir i c a l  ‘~-,ork which a::’aunts to ‘ computer-

assisted econometric manipu J~~tion of e x i s t in g  n u a b er s ’
and the efforts of students of industrial organisation ‘~.-ho

have sought to ‘ cut th rough  econometr ic  ccmp le x it i e s  an d
data  shor tages  by c r e a t i n g  data of Lb-air o~an thrcu’;h the v~ e

of extensive interview questionnaires ’ ; and the general

finding is that i-he latter are more illnminatir .~-~ than tb-a

former. (Appendi:-: II , p.10)
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Scale Econo mies :  Fconomet r i  c S t u d i e s

Since the o r i g i n a l  f o r m u l a t i o n  of the Cobh -Douqlas  p r o d uct i o n

function , as expressed in the ‘Concepts ’ section of the

preceding Chapter , literally h und reds of economists  have

tried their hand at regressing a measure of output against

measures of labour and capi t al inp u ts. Accor ding to Kl otz

the results are ‘appallingly monotonous ’ in exhibiting
I

constant returns to scale. However , the use of inciustry-

aggregate data (rather than the more proper plant or firm

data)  and the crude measurement of capi tal serv ices cast

doubt on the validity of many of these investications and

‘the nagging suspicion has remained that there are substantial

economies of sc ale ’ . (Appen dix II , pp .6 & 7.)

Statistical cost studies , involving re gress ion of total
cost (or average cost) against a curvilinear (usually qu a d r a t i c )

function of output to tes t whether ave rage cos t falls as
output expands , seem to have confirmed this suspicion. :-iany

of these have found increasing returns to scale. Un fortunately

the weight of this evidence is to some extent diminished b y ,

f i r s t , dubious t r e a t m e n t  of capital services and , secondly,

the i d e n t i f i c a t i o n  of i n c r e a s i n g  r e t u r n s  p r i n c i p a l l y  in

those i n d u s t r i e s  — especially public utilities - where common

sense suggests  tha t tech nology sho uld a l low them.

Nor are i n q u i rie s  us ing  the s o — c a l l e d  s u r v i v o r  techniouc
particularly instructive . As Klotz points out , thnse studies

tell us there are economics of scale but they do n et  specify

how cost savings might be attained by transfer of production

from sub—opt ima l p l an t s  to those with lower costs of

p r o d u c t i o n .  R e g a r d i n g  o ther  in v e s t i g a t i o n s  using ‘ short cut ’

techniques the conclusion is similar among otner things

becau se of the absence  of good t im e — se r i e s  dat a  Ct; Output.

(See A : end ix  II , pp. ’7—9 ).
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Scale Economies: Industrial Orqanioation Studies

It is in the less numerous but generally more thorough

studies by industrial economists that the most authoritative

information on scale economies is found . The most notable

of these addres s directly the opera tionally interes ting
question : how responsive are unit costs to changes in the

level of ou tput ? In order to do so , however , they inves t igate

average costs at widely—spaced intervals of output. A

favourite device is the identification of the minimum efficient

scale (mes)  of product ion (the leve l of ou tpu t  at which aver ag e
costs either reach their minimum or stop falling perceptibly)

and the assessment  of the elas ticity of av erage cos ts wi th

respect to output below this level. The main study of United

States ’ industry (by Scherer) — now some 13 years old ,
i nc iden ta l ly  — focuse s on the increase in average cos t
associated with operation at one—third of mes. The leading

work on industry in the Un ited Kingdom (by P r a t t e n )  looks

at the increase associated with operation at one--half of mes.

(Appendix II, pp .10—12.)

Problematic though the form of this information is for
pre sen t purposes , it is the bes t avai lable .  The evi dence

is summarised in the accompanying table (Table 5 ) . This

reproduces the va lues  f rom Pra tten ’ s British study . The

figures in Schere r ’s Ame rican s tudy have been ‘converted ’

to show an imputed average cost increase at one--half nes

by assuming tha t fully three—quar ters of the cost increase
associated with operation at one—third mes would be felt

at one-half mes. (That is to say, the presumption is that

the cost-quantity relationship is linear over the relevant

range. This injects a bias in favour of a higher cost

increase at one--half mes than is likely and , therefo re ,

suggests greater scale economies over the range one—half

mes to mes than would probably obta i n . )
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Table 5

E:-:rrRIc~ L EVUe ucE
ON SCALE ECCo:O:-I IES

Percentage Increase in Averag e Cost at
Industry/Product Output one—half Mininua Efficient Scale

UK US
(Pratten) (Schcrer)

Aircraf t 20+ —

Cei~ent 9 19

Ele ctric Motors 15 —

Cylinder Blocks 10 —

Chemicals g —

Marine Diesels 8 —

Electronic Capital Goods 8 —
(e.g., radar , computers )

Electrical A~p1iances 8 —

Glass Bottles — 8

Steel 5—10 8

Automobiles 6 —

Ant i—fr ic t ion  be~~~thgs — 6

Refrigerators — 6

Cotton Textiles — 6

Oil Refining 5 4

Turbo—generators 5 —

Machine Tools 5

Diesel Engiucs 4 —

Auto—batteries — 4

Scurces: See Text
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Only data on selec ted indus tries have been reproduced in
Table 5. There is f u l l e r  i n f o r m a t i o n  in the  Appendices and ,
of course , the source works ~hemselves.

From the empirical evidence there is some basis  for  i n f e r r i n g

as Klotz doe s tha t  ‘similar scale economies for the same

industries in the United Kingdom and the United States ’ are

to be expected.  But , more impor tan t , the ac tual  va lues
seem lower on the whole than is generally supposed.
Certainly the more familiar textbook expositions suggest

more steepl y sloped long-run average cost (LAC) curves

than the evidence of less than 10 per cent cost increases

at one-half mes in many industries implies.

Learn I n

Like those on scale economies the empirical data on learning

reviewed in Klotz ’s survey fall into two categories: those

derived from formal investigations o~ the learning curve
and values obtained by inference from more sparse information.

It is not self-evident that one class is necessarily superior
to the other however, for there are a number of statistical
caveats to be attached to the work of even the most professional

researcher s and there is a general problem asso ciated with
the tendency for labour learning to have been more t h o r cu g hl y

explored than the wider relationship of costs to cumulative

output. (See Appendix II pp .l4—15 .)

In Table 6 the information on the learning ph e n o m e n on  ~ --~ich

Klotz ha s un earth ed is brought  t o g e t her .  Where he has

quoted data on labour learning (unit labour renuiremen t at a

particul ar level of cumulative output as a percentage of that

at half the output run ) the value has been translated i n o

a unit cost—related t erm on the a s su r r n t i cn  that the raduc~~ cn

in unit production Cost is about one—half of thL rcd~ cti:n in
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Table 6

E- ~~~~ r CAL E t:-~Cs
ON LEAt ;~ I -~G

S V~ 1’ie s

Reduction f ac to r  at t r ihu ta~~~e to
Industry/Product Doubling of ~~ n~ I a t 1ve  f : ~~~r

Labcur Un i t  Cost U n i t  Cost*

Steel (a) 0 .70— 0 . 80 0.~~0— 0.90

Mach ine Tools 0.80 0 .90

Electr ical  Appliances 0 . 88 — 0 . 9 2  0.~-~- — 0 . S 2

Glass Products 0 . 5 0 — 0 . 5 5  0. 7 5 — 0 . 7 8

Paper Products 0 .84 0 . 9 2

Ships (b) . . .  0 .7 8— 0 .84

. . .  (2)  0. 70— 0 . 80 0. 70—0 .~~fl

Army Missile System s 0.t -0 .92  0. 9 8 - 3 .2 2

Main Battle Tank 0 . 0 7  0 .9 -3

Artillery Howitzer 0.85 0.80

Aircraft (f/w) ~~~~~... (1) 0.75—0.80 0.87—0.90

... (2) 0.80 0.90

(3) 0.83 0.83

. . . ( 4 )  0 . 9 4  0 .94

Helicopter 0 . 9 5  0.85

Air Force Missiles 0 . 84— 0 .93 0 . 64 — 0 . 9 3

*Lab our learn in g information trans].at.ed into a unit cost re la ted  value.

S~vi rces : See T~~-:t ant ~~-~ anaiccs ~ . and II.

Notes

(a )  Modal r~-~ ga for s~ -:eral p 1an t~~. See A~ ~n~ ix II p~~. 15 & 16.
(h)  Line ( 1 )  see 1;::- :;~dL~ 1, ~~

- . lO~ line (~~ ~cc 0~~~e~ dix II, ;: .
C c )  Line ( 1) see A - ~ u .~~x II , r . 16; 1i~~s (~~) ~~e •~~ ‘ -  -a2:-: , r . I C :

line ( 2 )  see 7 : - ~ ~: 0 i ~ . TI , ~~
- . 17; line (4) ~—~o A : e:~i x  ~I , p. l i .
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direct labour costa alone. This is an heroic assun ntion .

However it corresponds (according to Hartley) to the  broad

assu;~~-t i o n  made  ab o u t  learning in the aero~ pace industry in

RAND cost studic- s of the early 1970s. (Appendix I p.75.) - 
-

On the pattcr .i of S values in Table 6 K l o t z  draws the

f o l l o w i n g  conc lus ions:

‘ . . .  it seems that S is greater the larger the
production target for the weapon... Conservatism
suggests an S = 0.90 — 0.95 for weapons produce d
in the tens of thousands , S = 90 for weapons
[produced] in the thousands and S = 0.70 - 0.75
for weapons made in quantities of less than one
hundred. (Appendix II , p .18.)

This observation is based , it should be noted , on the raw

S values as shown in the first two columns of the table.

EVIDENCE F}~0M THE SURVEYS... (2)
(Hartley, Appendix I)

It is indicative of the relative sparseness of good empirical

work on scale and learning economies that some of the main

sources of information which  H a r t l e y  has tapped are the same
as those referred to by Klotz. Thus use has been made of

Prat ten ’s study on Economies of Scale in ~~1 an u f a c t u r i n o

Industr,~~ the source for United E i ngd om  data  in T a b l e  5

above ; and Har tley also cites most of the main studies on
learning used in Table 6 above .

The distinctive f eatures of Hartley ’s an alys i s  are :

o the f u r n is h i n g of dat -i  on the  mi ni:~no e f f i c i e n t
scale of prod ucti~~’rI it~ e1f (from Pratten ’ s ‘rcrh
and elsewhere)
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o allusions to indirect evidence , e.g. on
concen t ra t ion , which add a gloss to the m a i n
f indings on scale ;

• argumen t s  on the applicability of British data
to other West European countries;

and

• extensive discussion of international
compet i t iveness  (a theme h o t  developed in
Klotz ’ s essay) .

In the following paragraphs attention is focused on these

matters; the basic information on scale and learning,

which  is broadly common ground between the two surveys ,

is not repeated .

Minimum Efficient Scale. Clearly data of the sort presented

in Table 5 can be re la ted to the s tandarcli sat ion  pol icy

questions only if there is some appr ec ia t ion of the ac tual

scale of production that corresponds to minimum e f f i c i e n t

scale (rnes). Hartley has reproduced the key facts on mes

from the r.~ain primary source study on the United King dom

( i n  h i s  Table  2 . 2 ) .  The va lue  of this information lies

not  so mu ch in I ~s direct applicability to speculation

about  t h e 198 0s an d beyon d as in its demonstration , first , —

tha t  the mes concep t can be g iven content and , secondly ,
tha t  in the l a te r  l960s there  were  a number of industries -

including some of defence interest (e.g. in electronics) -

for which the assessed mes was equal to or g~ eater tha n

the Un i ted ~ ingdom ’s total annual output. This is ~~ i~~a

facie evidence for the existence of potential benefits

from arn-aments co—operation , which  mus t  be r ein forc~ d by

the a rgumen t  tha t  mes increases  over t ime . (See A p p e n d i x  I ,

pp.33— 35 and 41—42).

Concentration . The limited, amount of material which is

available for the United Kingdom on concen tration (ard
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market shares) provides some indirect evidence of scale

economies and the i r  si g n i f i c a n c e .  The i n f e ren c e  is t h a t ,

a l though  p resent , the cost advan tages  a s soc i a t ed  with scale

are not to be over—estimated . Data presented in a recent

official review of British monopolies and mergers policy,

for instance , suggest that firms from three to four time-s

the size of lesser brethren (measured by marke t sh are)
enjoy unit cost advantages of li ttle more than 7 per cent
compared with those smaller enterprises. (Appendix I,

pp.42 et ~~~~~ especially Table 2.5).

The European Dimension. In his survey Hartley corriaents on

the pauc ity of data on scale econom ies and mes by individual

industries for the major European nations . This is a

problem for  detai led, differentiated assessmen t of benef i ts
from alternat ive acquisition m odes involving European
participation. The not wholly satisfactory means of

circuJr~venbing the difficulty ~.s to regard British in f or a t~~~n

as an acceptable ind ication of the posi t ion in ~cestern Europe

generally . There is some support for this expedient.

Hartley cites the finding of Scherer ’s 197 5 study on

The Economics of Mult~~ p~ ant Operation - based on the

experience of France , West Germany, Sweden , the United

Kingdom , the Uni ted  States and Canada - that there was

‘ l i t t l e  divergence  among the v iews of producers
in th e six nations wi th respect to basic process
options , nor did perceived limits on the size
of plan t s  which could be man aged s u c c e s s f u l l y
vary much... (Appendix I, p.45) .

He also emph asises Scherer~ s record ing of una n im ity in

estima tes of minimum cost plant size. Thus it does seem

admissible to suggest that ‘ the opportunities for exploiting

scale economies  are l i ke ly  to be s imi l a r be tween the  UP a:~d

Europe as a whole ’ . (Appendix I, p.48.) FurtherTore ,

the i n f e r e n c e  f rom the Nor th  Amer i can  views which  Sch er ~~r
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notes is that similar opportunities may oxirt in  the U n i t e d

States (and Canada) too , wherever ~iants c~::erat m g  clew

rnes. This  permits both a simplification of a::d yet adds
a complication to the present a n a ] y u i s .  T h e  d e r i v a t i o n  of

general - i.e. not nation—specific - values for potenti~~i

scale and l earn ing economies f rom Tab les 5 a nd 6 above

would appear to be l e g i t i m a t e  (and  t h i s  wi l l  be done in

Chapter 8). At the same time , however , knowing what  me - s

is , and where particular nations ’ industries actually are
in relation to it , becomes crucial. Fulfilment of Stage 3

of the policy ana lysi s procedure that has been outlined
requires judgement on this issue .

International Competitiveness. For guidance in exercising

such j udgement  it is n a t u ra l  to t u r n  to wha t  i n d i c a t i o n s
there  are of i n t e r n a t i o n al .  c om pe t i ti v en e s s .  Hartley has

dea l t w i t h  t h i s  theme at length . (Appendix I, p.50 et sea.)

Among the-  s a lie n t  p o i n t s  in h i s  t reat~t o nt  a r e the  f o l l ow i n g .

o The re is a daunting enchange rate problem in
t h i s  area , nowhere more so than  in rola~~ c-n
to R & D.  One i m p l i c a t i o n  of this is that
in te rna t iona l  s pec ia l i s a t i o n  in we-areas
p r o c u r e m e n t  based on ex p lo i t ia g  l o w cr — c o ct
sources of supply  may p o i n t  to d cv e l c p o 2 nt
work  f a l l i n g  to one n at i  on (or grouj~ cf  na t ions
e.g. Europeans) w i t h  the  r a i n  p r o du c t i o n  O f o r t
being undertaken by others (e.g. A m er i c an :)
(For fuller argument or. this , see Appendix I ,
pp.50-52).

o There are several  oro c iuc t  cues ~or wP ich
reveal ed  c or .e a r at i . ’c ad v a n ta  : ‘ 

~n the Uni t cc:
States ’ favour is d i sce r nib Jc. He;’~ -’ cr ,
accord inq  to W o l f ’ s recent esnay on ‘Tr~ de
Liberalization as a Path to Wc uc ns  StandardL: ati en
in NATO’ (international ~7ccur i- ’,- , Pinter 1 9 7 8 )
there does not seem to be ‘ clay Le~st i n C t p a t t e r n  w i th
respect to the- ‘high technol:::y-low tcchnolcgy ”
distinction ’ . (Appendix I , cited at p.56).

o The AmericTn ad’:antage would ee~ car , there-fore,
to derive ~ron pro-Juctacr c - T - a c i 1 c i c~ns : npcc :ficaliy ,
‘ d i f f e r e n c e s  in  r a t e s  of  o u t -  ‘t an d  I c : .  o~
productlon runs ’ . (Ampcndi :-: , p .E-8) -
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Evidently the argument here runs into circularity: if

looking to data  on i nt e r n a t i o n a l  c o m p et i t i v e nes s  fo r  cluc-s

as to where cos ts might be lowest because of scale  and

l ea rn ing  economies leads to the conc lus ion  t h a t  those

countries which do enjoy these benef its are the most
competi t ive i n t e r n a t i o na l l y  there  has not been much

enlightenment. At the same time a pertinent question

is raised: are the principal gains from Alliance-wide

procurement arrangements now to be found by exploiting
potentials not at present tapped , implying attenticn to

candidate producers whose current pos ition appea rs
uncompe titive?

CONCLUSIONS

The conclusions y ielded by thi s review of the empi r i ca l
evidence reported in the two spec i a l ly—conduc ted  surveys

may be summarised in the f o l l o w i n g  f a s h i o n :

& From the s tudies of scale economies and
learning, and in a limited way from the
mater ia l  on in t e rna t iona l  compe t i t i veness,
a basis  ca n ba found for  b r o a d — b r u s h
appr aisal of the  l i ke ly  pa t t e rn  and sca le
of acquisition cost savings from alternative
procurement strategies . But the rraterial
is sparse , both overall and who-re sp e c i f i c
data on defence—related industry are ccnc:crned .

o The range of cos t reduc t ion  t hat  r a i c h t  fo ll ow
from co—opera t ive  a r ran cem e n ts  a l l c w i n~ the
level of ou tpu t  to r ise  from o n e — h a l f  m J n ~~mu ~
e f f i c i e n t  scale to t h a t  da tum leve l is
probably 4—16 _per cent (Table 5, w i t h  v a l u e -s
c o n v e r t e d) .  Values  at the lower end of t h i s
range may well  p redomina te  and perhaps  the
econome tric evidence on cons tan t  r e t ur n s  t o
scale should not  be d i scoun ted  a lt :cc eth - rr .
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o The f u r t h e r  cost r educ t  t an  p o ten t i a l l y
attainable throuch doubling of the  total
produc t ion  run  m i g h t  fall in. the range up
to 20 per cent, only exceptionally higher
(Table 6 , wi th v a lu e - s  conve r t ed )  . Th is
is on the- assunption that ‘ credit ’ can be
claimed for both  sca le— and l e a r n i n g — r e l a te d
cost a d v a n t a g e s .  In prac t i ce  t h i s  m i g h t
not be possible under many , perhaps a majority ,
of fo as i b~ e procurement  s t r a t e g i e s .  (There
is a fur ther comp lication , not satisfactorily
resolved in the surveys , that  m a n y  e s t ima te s
of scale ben ef i t s  probabl y incorporate- allowance
for  l ea rn ing  associated w i th  p l a n t  ope ra t ion
at a higher rate.)

e These va lues  probably  r e f l e c t  the pos i t ion  in
both Nor th  America and Europe . The essential
d i f f e r e n c e  seems l i ke ly  to lie in the fact .
tha t  in con t r a s t  w i th  American c o u n t e r p a r t s
many ( i f  not m o s t )  European enterprises
operate below , or f u r ther below , minimum
efficient scale.

Rega~~ding the appl ica t ion  of the  in fo rma t ion  g leaned fr o m
empirical work on cost condi t ions  to the benefit
m e a s u r e m e n t  task w i th  which t h i s  s t udy  is concerned ,

two things follow from these points. First , additional

i nf o r m a tio n  from i n t e r n a l  or i nd u s t ry  sources  should be

used to a ugm e n t  t h a t  repor ted  here , in~~ludina (wh o r e

n e c essar y )  m a t e r i a l  g e n e r a t e d  by cost  e s t im a t i ng
r e 1at ionsh~i ps .  Sccondlv , cr ea t  care  mu s t  be tcd;an to

assess cc- r rect ly  whe the r  bo th  sc a le and  l e a r n in g  f a c t o r s
can l e g i ti m at e l y  he app l ied  in any  eiv~-n  ca~~e~ an d ,

depend ing  on where  i n d us t r i e s  s t a n d  in r~~1at ~~c-n to :aes ,
wh a t  va lue  is a p p r o p r i a t e .

It seens reasonable to presu :-~e that , for the most  p a r t ,
add i t iona l  r e l ev a n t  d a t a  should be ava~ lab l e ;  hu t , eve n

so , the applicability of scale and/or learning factors

m u s t  he a ma t t e r  fo r  ad hoc decision en a c a s e- -b y - o n c e

basis , as nest the precise V O I O C S  to h-c assigned . In
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sum , the empirical evidence t h a t  h a s  b een rev ic -~.-e -d t ah~~s
us so far but no further.

How the material might be brought to bear on the policy

q ues tions at issue is deal t with in the fo~ l owing Chaptoi-

wh ich conc lu des Pa rt C of the study .
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Chapter 8

SCALE ECcihO~-IIbS , LEAPc~n-:c ;::o
IN T h R ~h\ TI CNAL C0 - I P E T I T I V E g E S S

To implement the methedolocy o u t l i n e d  ~n C h a p t c - r  3 —

and sumrnar’~sed in Fig. 6 — the ire-terial reviu:-,cd in the

previous  C h a p ter , augmented  as migh t  be p o s s i bl e  f r o m

i n t e rn a l  or i n d u s t r i a l  sources  ( in c l u d i ng  data generated

by cost estimating relationships) , needs to he set alongside

procurement intentions or aspiratic-ns . bow migh t tois be

done?

If it is supposed that information on weapons acquisition

plans  can he ob ta ined  e i t h e r  in the form of the ~ c-st Co rman

submission to :-:ATO’ s a n n u a l  DPQ exerc i se  or by the  ~ntroducteon

of a f o r e c a s t/b u dge t e d  cost co lumn  in the  ~AT 0 Cc’- ide-ted

b e - fen c e  Equipment Schedules , t hen  the task is re~ etavel y

s t ra i g h t f o rw ar d , at leas t  in princi ple. Fe-s each of the

83 sys tems categories of the Consolidated Schedules ,

appropriately sub—divided where procure-nc-nt on a sub--system-

basis  is both f -oe-s ib le  and a p o t e n t i a l l y  ~n t er c st !n q

acquisition mode , cost reduction I<ctcrs (COTs) can be

de r ived  f r o m  the  err p :;rice-1 and other evidence to indicate :

o how foreca:t/budgetc-d cosr might: h-c- -af fect ed
by e x p l o i t a t i o n  of the e c o n om ic s  of le - r -~er-sca e
produc t ion , y i e l d in g  a CI~F fo r see-I.e (or  C R F ( S )
fo r  s h o r t )  ; and

~ how f o r e c a st /b u de et - : d cost m i g ht  he a f i c - c t c - d
by r e c l in i n g  cost r e d u c t i o n  c pp o r t u n l t :i rr s
t h r o u g h  l ea r n in g  a s s o cla  ~~~ vi  trl the l e n c t h c n i n — ~
of the  t o t a l  p r o d u c t i o n  r u n , i . e .  a CFF fo r
learnino (or CRF(L) for short).
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For ease of comput:ition C~ Fs e rp res s -~d as ou lt ip 1~ ers ’
wou ld  be preferable. In other word s, if the reasoncble

expec ta t ion  is tha t  ( s a y )  a d o u b l i n g  of the  scale of

produc t ion  — from half m i r i m u I :~ e f f i c i e n t  sca le  (mes) to

full mes, for example - would permit a unit cost reduction

of 16 percent , then a CRF(S) of 0.84 would appl y.

TIlE PR0CED UPJ~L SETTING

The procedure for gauging the likely inure-ct on costs c-f

one or more alternative acquisition strategies would then

involve three stcp: .

Step 1. Specificaticn of tte benchmark
(budgetary) cost for the procurement lice
in question for each count r y , which  m i g h t
typically be based on the inderendent
n a t i o n a l  p r o c u r e m e n t  i n i t iat i ve . I n c l ud e d
in t h i s  f i gure  would be e x clu s iv e l y sys t em—
related px-c—production development exoenses ,
non-recurrin~ production costs (i.e. facilities ,
tooling, tesLing) , recurring production outlays
(including any releva~-~t ineecroelon/assombl ycosts)  , necessa ry e x p e n d i t u r e  on p e c u l i a r - t o —
system support facilities (like the F 16
Avionics Intermediate Shop) and the cost of
initial spares.

~~~~~~~ Application of CRFs , on different
assumptions , w i t h  values as judged ouorc-priate
for the speciiic alternative procurement
strateg ies u n d e r  c o n s i d er a t i o n .  The ceo rcise
of judgement in this conn i-ctian we-aId entacl

- taking cccn i~ ccc of (1) the scale of production
envisaged in relation to an assessment of
minimum efficient scale , and (2) the cumulative
output (production run ) e:.visayed as compared
with the benchmark progranuros. ~thother anya d d i t i o nal  costs would be inextricabl y hound
up with a given procuoc-rrc-et str~atccy and whether
allo:-.-ance - for these sl;oulci be ir ciuded in
calculation of the GRE is debatable . On the-
whole , it would appear preferable tc generate
a r ev i sed  ba~ e l i n~ cost figure — reflect: any
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iclenti fiablo a rid e-m e-nt- - i re i— r e c u c r i  eg
proc i :n’t ion c o e ts  or i n - - - r n t i c - : a ,/ asae:rhi y
outgocn-~s on a ~ralti— natacna 1 progra: n:e —

in o r der  to Iremn t - a in the ‘in tecjrltv ’ of the
evn1uat~ on of co-st r e du r t i o n  a t t ri b u t a b l e  to
scale and/or  l e a r n in g .  The outcc : -a of
Step 2 would  be a p rocuremen t .  op t ion  ( b u d g e t a r y)
cos t .

Step 3. Calcu la t i on  of b u d g e t a r y  b e n e f i t  ( +  or -)
defined as benchmark cost (s) for a n a t i o n  or
g r o u p  of nations less proeure::ent e-~~ t i O f l  c o s t( s )
as yielded by Step 2 .

This operational procedure can be s-anuearised in the

following way,

Budgetary Benefit ( b B )  c u e- is  B e n c h m a r k
Cost (B~iC) min us Procurcra ent Optior& Cost (P OC )

whore

Procur ement  O p t i o n  Cost (PO C) ~ gp a i s  Rev ised
B a sel i n e  Cost  ( R B C )  [or Ek~C] t im s CRF(S) t imes
Ci~F (L)

As noted , P~BC mi~ ;l:t  be equal  to or greater than B-~C and

e i ther  Ci?f ( L)  or C R Y ( S )  or h-~ t h  n i g h t  ho ent e r e d  as u n i t y
( m o a n i n g  no cost redaction opp or tun i ty a tar ib -a t :d: e to

scale and/ or  l earn incf l

CO5T RELUCTICN ~“ACTO iiS

At t h i s  j u n c t u r e , however , the- que c-tic- :. of interest is:

~- -he t  v a l u e s  m i g h t  the -  ClIPs t ak e  i n  a ca l c u l a t i o n  of t h i s
k i n d ?  In p a r ti cu l ar , wha t  does the review of cri~~~ rice

ev idence-  conducted  in C h a p t e r  7 , a g a i n s t  the c o n c e p t u a l
background  sk c t c h o c i  in C h a p t e r  6 , have  to say abou t  l ik e ly

v-a ll aes?
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It  f o l l o ws  f rom the d ic c us s i o n  on p rocedure  t h a t  t he re

can be no qu e s t i o n  of specif y ing exac t  CRFs w h i c h  a re

directly applicable in all cases. At best , wh a t  can
be presented as generally valid are datum cost r e d u c t i o n
f a c t o r s  based o n :

© where scale is concerned , the u n i t  cost
reduc t ion  t h a t  would be associated w i t h
an expans ion  of the  leve l of ou tpu t  from
one-half mes to mes itself;

e where l e a rn ieq  is concerned , the un i t  cost
reduc t ion  assoc ia ted  wi th  a doub l ing  of the
product ion run ( c u m u l a t i v e  o u t p u t ) .

Such datum f ac to r s , which  mi ght  be designated CRF~ s, are
readily derivable from the values for unit cost increase

associa ted w i t h  op e ra t ions  at one-hal f  mes (Table 5 above )

and the so—cal led  S va lues  for  l ear n i ng  (Table  6 above)

In the former case , a s imple  a r i t hn at i c  convers ion  is a l l
that is necessary : an estimate of 20 pe rcent  un i t  cos~
pena l ty  on operat ion at one—half mes, for  instance ,

t r an s l a t e s  in to  an e st i mat e  of 16 .7  p e r c e n t  cost r educ t ion
-
~~ w i th  an increase  in scale  of p r o d u c t i o n  f rom tha t  lower level

to mos i t s e l f .  In the l a t t e r  case , the un i t  c o s t — r e l a t e d
S values are at first sight already in the appropriate

form. They cannot be used directly as m u l tip l i e r s , however .
This is because , f o l l o w i n g  the u s u a l  c o n v e n t i o n s  in ana lys i s
of the learni ng phenomenon , they identif y unit cost for

a particular t r an c he  of ou tpu t  and not ove ra l l  average  cost
at that level of ou tput . A s imple  t r an s f or n ’.ation is
the r e fo re  nec :s sary  here also . it is a s t r a i g h t f o rw a r d

mat ter  to i n t e rpo l a t e  or e x t r a p o l a t e  on the basis  of CRP * s

generated i.n this fashion , if  need be u s i n g  d i f f e r e n t

assumpt ions , in order to produce the  ‘ app rop r i a t e ’ C R F( S )

or CRF(L) relevant to particular circunstancec . What is

involved is i l l u s t r a t e d  in the ne :-~t C h a p t e r .
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But there  is a f u r t h e r  d i f f i cu l ty  to L— ~ owe -rc a - i - -a b e f or e

the emp i r i ca l  e v i d en c e  can be h rou~~ht  to hear en m b a :  -

about procurement. The data in Tables 5 ~n3 6 are cast

in a form re la ted  to i n d u s t r i e s  or p r a d a ct s  as dc-t er rc i nfl

by the coverage  of the studies from ~fl . they come . t : e :-e

are  no va lues  p ro duced  s p e ci f ic a l l y  for  the  s yst e ms

ca tegor ies , or i t ems , in which  p rocu rca .  nt in t en t i o n s  are

expressed in the NAT O ConsoJ idated D e f e a c e  Equi~~re r :

Schedules  (as  in Tab le  4 a t  the c-mci of C h ap t e r  5-) .

is there any c o m p l e te l y  s a t i s f a c t o r y  ‘:ay of dce ii ’c~ w i t h

t h i s  problem.  I t  is neces sa ry  to use ;— a r t i c u l a r  induarry/

product  va lues  (or ranges  of v a l u e s)  as ‘b est e st i m a t e s

of the datum cost reduction ‘mul tip lier ’ applicable to a

particular procurement category/item .

This is wha t has been done in  Table 7 a1 the- c-nd of t h i s

Chapter , in a partial , illustrative way. The ‘ c at e go r y/

item ’ headings  of the  p rocu rement  sch ~~-~h - l e s are used ~s the

basic o r g a n i s i n g  device . For a se-i  ect - r i  c ross—sec t ion

of systems categories best es t ima t c s  of CF~F ( S ) ~ and C P F ( L ) ’-

values are given , the figures being diCr~ ved as d a r er  fled

from the  enipi r icel  d a t a .  Numbers  shot - : in p~~renithe~~i s

identif y Va] ues for wh i c h  the c r o s s— r e f : rc n c e  is p r o b l em at i c a l .

The r a t i o n a l e  for  the  o ther  f i g u r e s  is r e a s o nab l y  s o un d .

At the same t ime to avoid g i v i n g  an imp :  ession  cf s p u ri ou s

accuracy  to the e s t ima te s  a l l  the mu : be’s in the table arc

rounded to the nea re s t  0 .05 .  The r a o s n i bi l i ty  of t re e t ’— - n t

at the sub—system level is illustrated b the sab- -divi:ic-a

of item 19 (short—range army a n t i — a e n k  ~
- ~ap o -n s )  and i te :c  57

(main battle tanks) . No do ub t  interna l cud : : d i: s tr i a l

sources of inforr~e-tion could he used cc- p -rm T t r-ab—d cw~ rico

under  o ther  h - : -a d i r i r s  ( c n d , j u d e - - e d, genc’rallv to  ac -fe-nc the-sc

coarse c - st f i - -r t e s )

It  w i l ’  h o a r  r -~ n - a - a t e - n w  th a t  t I e  d:- t um c c - n t  r ed  a c t i e n  fi::- -rs

in tab le 7 ore ra-:q h— a:wi— i o- -~~- e~iL:rttc - a . or en - - ao -~u:
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app lication , in the c ont e x t  of the L - a c - ~ct ~~ry b e n e f i t
e s t i m a t i o n  method which  is th e- s u b j ec t  m a t t e r  of f i bs  s t ud y ,
the c ruc ia l  ques t ion  to be asked  is:

Are the condi t ions  such t h a t  the d a t u m  f a c t o r s
CRF*s) apply or is sortie a dj u s tm en t  n eces sa ry ,
i n c l u d i n g  the se t t ing  of one , or maybe both ,
CRF values equal  to u n i t y  (because  w i th  the
procurement strategy under consideration
either scale eco nomies or benef it s f rom
l e a r n i n g  would not be a t t a i n a b l e) ?

The f i n a l  q u a l i f i c a t i o n  in th i s  ques t ion  is of the u tm os t
importance.  It is not d i f f i c u l t  to imagine  c i rcumstances
in which , for examp le , a co—product ion  a r r angemen t  migh t
be devised wi th  provis ions  fo r  m u l t i- p l a n t  m a n u f ac t u re  of
a (standardised) system under which no e s t a b l i s hme n t  or

country would be ab le to operate at a produc tion level
yielding economies of scale. Equally, it is easy to
envisage conditions in which access to loarninq benefits

m i g h t  be i mpeded by t echnology t r a n s f e r  problems or th e i r
va lue  m i g h t  he ou t—we i ghed by ‘ t e a c h i ng ’ costs .

TIlE INTEPN/.TIONAL ASF-LCT

The CRF* e st i m a t e s  in Table  7 are p resen ted  as gene ra l l y

val id , app l i cab l e  to Europe an  and to U n i t e d  S ta tes ’
production . This reflects the conclusion drawn in

reviewi no ~he surveys  of emp i r i cal ev idence .  There a rc

th ree  w a y s  in wh i c h  th e i n t e r n a t i o na l  aspec t  of tb -c b e n e f i t

me3sur er~e-n t probb c:a mi gh t ha accommod ated .

F i r s t , as the p reced ing  Chapter ’ s reaterial su~jgested , in

many  sec t o r s  of d e fe n c e — r e l a t e d  inCus  try  p l a n t s  S n  rh-a

U n i t e d  S t a t e s  are  p robab ly  at or n e a r  m i n i m u m  c-fiic :ent

scale , wberea s  in West ern  Europ e  — ev-cr .  ai ic- -:e- n :~ f or  f a c t o r

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ J
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price  d i f l  er caces  — op e r a t i o n  below mes ma ’,’ be more
t y p i c a l .  Thus , i t  is in the ac t u a l  C E F ( 5 )  j u d g ed
apol i cab l e  in any  sp e c i f i c  e x e rc i s e  of the method  t h a t
ace-aunt  ccii be taken  of the d i f fe r e n c e  in p o t e n t i a l  fo r
e x plo i t i n g  scale economies .

Secondly,  Amer ican  p roduc t ion  r u n s  do tend to be loncier
than  Eur ope an .  The re] ative impor tance  of any m er e-i -cot
to cumulative output to producers in the United States is
a c c o r d i n gly  less than fo r  t he i r  cou n t e r p a r t s  in Europe ,

in terms of f u r t her  learning benefits. In the a c t u a l

CIU~’ ( L )  j u d g e d  app l i cab l e  in any  p a r t i c u l a r  i n s t a n c e  t h i s
can be taken into account.

Thirdly, recalling the o u t l i ne  of ‘ the p rocedura l  se t t ing ’
wi th  which t~hi s  Chap te r  be gan , the ac tua l  d i f f e r e n c e  in
absolute- cost levels between the United States and We-stern

Euror e  (and  omori g West  European  n a t i o n s  th e m s e l v es )  as
obvious ly  embodied  in the e x p e nd i t u re  f i gur e s  to which
the CRF’:; ae - e  to be eu~ lie-C. This goes for either th e-
benchmark ~~ç. c va lue  (hC C ) as e xt r a c t e d  fa r : .  p rocurc : -e -ant

p l o o n l og i n f - ~ :etion , or the r ew ir e d  b a s e l i n e  cost (b ~i-O) as
assessed en a ca~ c-—b y--cece bose-n-.

cD:-.cLUfIO d o~: [-~:OriUC-~~-TC CC-t- C-~1E5

The p r i n c ip a l  c on c l usi o n s  a r i s i n g  f r o m  t h i s  C h a r e c - r end the
two p r -c o e d  ~nj  c-n ~s c~~~’ now be ~- U : r L n .ariscd.

i In the  st c i nd a r d i s e t ic . o  deb at e  to date
e x p e c t a t i o n s  of s i an i f ic o n t  h e d - a e t a r y
sav in q a  t n ~~c : — -n t I  - e:-:nloitation of

~-radu- :ei a;. ccc~ e:~~-: s h a v e  ~:- -~en e n g an d er a d .
Loot d i — ~- n a - : ior~ cf  eke p e r r ib i l i t i e s  b . s
b -en cl ara- - term ed b-v ~~, l ack  of  c l a r i t y
a bou~ L h  c ’-nc -:  ; - t u - a l h e si s  of such e c cu n m ie s ;
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and , in qeneral , s p e c u l a t i o n  abou t  the
l ike ly  s ize  and p a t t e r n  of a t t a in a b l e
b e n ef i t s  has r e s ted  on a sse r ti on s  and
examples  r at h e r  than  dc - t a i l e d  a na l y s e s  of
emp i r i c a l  d a t a .

o In two spec ially—conduc ted surveys of
materials on produc t ion  economies , in
the En gl ish lan guage and the open l i t e r a tu re,

~~) methodclogical c l a r if i c a tion has
been a t t empted , exposirg the formal
distinction between scale economies
( re la ted  to level of output) and the
learning phenomenon (related to length
of produc t ion  r u n )  and also no t ing  t ir e
ex i s tence  o f other serviceable concep ts
for analysis;

( 2 ) the results of such empi r ical work
as has been done in the sub jec t  area have
been reported and recorded .

These exerc i ses indica te that, while establishing
a method for  precise , a u t h o r i t a t i v e  assessment
of scale economies , l e a r n i n g  b e n e f i t s  and
i n t e r n a t i o n a l  compet i t iveness  is a d a u n t i n g
prospect , it should he possible for  the
Depa r tmen t  of Defense to develop — by j u d i c i o u s
use of a v a i l a b l e  ev idence , a ug m en t e d  by w hat e v e r
m i g h t  he a v a i l a b l e  f r om  intern-a l arid i r 1 du st r i a l
sources - more r e f i n ed  es t ima tes  than  have been
a v a i l a b l e  h i t h e r t o  of the  b u d g e t a r y  b e n e f i t s
tha t  m i g h t  accrue f rom a l t e r n a t i v e  p r o c u r e m e n t
strateg ies.

The empir ical data on scale economie s sugges t
t ha t  the range  of a c q u i s i t i o n  cost s a v i n g s  t h a t
might fo l low f rom co—cperat i v e  a r r a ng e m e n t s
allowing scale of ou tpu t  to r ise  f r o m  (t a k i n g
a datum po in t)  e r i e — h a l f  minimum e f f i c i e n t  sca le
to that  level is p r o b a b l y  4 — 1 6  p e r c e n t .
Howeve r , va lues  at the lowe r end of t h i s
bracket  may p r e d o m i n a t e  and some economet r i c
work po in t s  to the  p o s s i b i l i t y  of c o n s t a n t
r e t u r n s  to sca le .

o Cost r e d u c t i on s  a m o u n t in g  to a f u r t h e r  20 p er c e n t
at best ( t y p ica l ly less)  magh t he a t t a in a u b e
f rom the g rea t e r  l ear n ir r q a t t r i b u t a b l e  to a
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d o u b l i n g  of p roduc t ion  r e -ns , a l t h o u g h  wh e t h e r
in t a c t  both  scale and l e a r n i n g  b en e f it s
could be ob ta ined  in any given i n s t a n c e  is
doubt t u l .

Datum cost reduction f a c t o r s  (CRF* s) can be
der ived  from the  e m eir i ca l  evidence — for
both scale (CRF(S)*) and learning (CRF(L)*) —

to se rve as a baseline for genera t ion of the
actual cost reduction factors (CRFs) which
it would be appropriate to use in any specific
iteration of the benefit measurement procedure.
( See Table 7 below )

W i t h i n  the f ramework  of the overall three—Stage
approach to assessment  outlined earl ier (Chapter 3 ,
especially Fig. 6), these actual cost reduction
fac tors could be incorpora ted  in a th ree-Step
procedure — essentially operationalising Stage 3
of the overal l  method - i n v o l v i n g

( 1) s pec i f i c a t i on  of benchmark  cost ( S P C )

( 2 )  a p p l i c a t i o n  of the CRFs to t h i s  v a l u e ,
or a revised baseline cost (RBC) i f necessary,
to yield a procurement option cost (POC)

and

( 3 )  c a l cu lat ion  of the  budge t a ry  b e n e f i t  ( SB)
value (where 6L = ENC - POC)

The ind ividu a l SB f i gures aris ing from this process
would be the key ingredients i.n the sequence of
‘if... , t h e n . . .  ‘ statements envisaged as the
po l i cy - re l evan t  outcome of Stage 3.

One of the pr inc ipal t a sks  of the f o u r t h  and f i n a l  Pa r t  of

t h i s  s tudy i s  to e l abo ra t e  t h i s  las t  po in t  and to i l l u s t r a t e

how Stage 3 of the pol icy  a n al y s i s  mi ght  be c o n d uct e d .  A

broad i n d i c a t i o n  can a l so  be g iven of the  sort of r e s u l t s

tha t  m i g h t  be expected to emerge  f r o m  c a l c u la t i o n s  r e l a t c d
to the m a i n  a cqu i s i t i on  modes which appear f e a s i b l e .
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Table 7

SEL12CTED DAT~N COST REDUCTION FACTORS (CRF *s)
FOR SCALE ( C R F ( S ) * )  AND LSA;NIN-~ (cRF ( L) ’ - )

~~~~ NATO C~ fcn~ e Eq ui pm en t Ca tegory/ I t - en
(cf. T~thle 4 above)

Datum Cost Reduction Factors (CRF *s)

Category/Item c R F ( S ) *  CRr (L) *

SUIPS

1. Frigates (0 .90 )  0 . 8 5 — 0 . 9 0

2. FPBs 
- 

(0 .90 )  0 . 9 0 — 0 . 9 5

3. Submarines (0.90) 0.90—0.95

NAVAL JJE L .ICOPT EP.S

17. Small 0.80 0.90

18. Heavy (ASW , ECI-I) 0.80 0 .90

Am-I? A~-iTI—T LEE ~~~ d O~1S

19. Short—range (0 .90)  0 .85-0 . 95

19.1 Propulsion system 0.92

19. 2 Radar guidance system 0. ~- s

19.3 Control systemml s 0.~~5

19. - - Launcher ass~rb1y 0.85

20. ?~:ediun—r ang e (0 .90 )  0. 85.-0.95

FATTT EFTELD StJ~VEILLAN CE

45. Wpn— locat i og rad~trs 0 . 8 5 — 0 . 9 5

46. O ther  radars 0.85—0.95 o , o - - -o .o:
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Continued fr~. ~-r ~ vious pa ;-~

Dat~:o Cost R edm:- oi~ - .~ F a t s - ,

Cate~~-rv / I tan c R E ( s ) *  cSa ( L) *

AR ~-? vEH CLES

56. Armd Fecc~ Vehicles 0.90—0.95 (0. 00)

57. Main Batt le Tanks 0.90—0,95 0.95

57.1 Fr-~m-o ? ?

57.2  Er -rcj ino ? 7

57 .3  ?

57 .4  Waa ~-oa ?

57 .8  Fore Control ? 7

A~~oo-AFT

63. Ir~ooree~’tor/Air Def 0.80 0.90 0 .9 5

64. Strike /AL c:-:/noce-3 0.80 0 . 9 0 — 0 . 9 5

ATO rcoc c ru i rv o ~~ ro-c-ns

69. Ai r—to—air  (short)  (0.90 ) 0 . 9 0 — 0 . 9 5

70. Air—to—air  (medium ) (0.90 ) 0 . 9 0 — 0 . 9 5

71. Air—to—surface  (other than (0 . 9 0 )  0 . 9 0— 0 .9 5
an t i—sh ip  ( s ) )

Al? i~-0~ CE ILEL1’ O-S’ E?S

81. Air/sea rescue 0.80 0.90

82. U t i l i t y / log i rt i c  0.80 0 ,90

Sources: TaL1e 4 (Cha~:-ter 5) for  Catc ’;c—ry / I t c~e c-a1 ’ t .
Table S (C il-a T to :  7) for  ~~~~~~~ vaiu~ s (~m : n ! a ~ 
Table 6 (Chmr tcr 7) for  COT’ S) v- ’- ) m- - s  ( :c~~ze 1 ’ m r d - e b ) .
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Ch~iptn - r 9

ALTER -L\ TIVES AND
ASSESSE D SAVINC5

The under l y ing  thesis  of t his  en t i r e  s tu dy  is t h a t  to

assist decision--making on wh c r e  i n i tI a l  effort in pursuit

of s t a nd ar d i s a t i o n  goals shou ld  be a~;pl ied and  c-n how

objec t ives should be pursued (i.e. by ~.-.‘h at  p a t ter n  of

procurement  a r r a n gem e n t s)  t h e r e  is a need fo r  nere  r e f i n e d

estimates of the p o t e n t i a l  inp ac t  of policy initeatives

on NATO members ’ budge t s .  The t h r c o— S t a c e  process

suggested as a means of a d d r e s s i n g  the po l i cy  problem

entails

0 examinat ion  of the bud et-ar~~ sett inc,  on tk e
a rguocat  tha t

( 1) c o n s t r u c t i o n  of to ta l  budge t  and
procurement  budget  p r o f i l e s  fo r  NA TO
members provides  the b e n c h m a rk s  a g a i n s t
which  cost reduc t ion  o p p or t un it i e s  can be
measu red ;

and

(2) inspection of this information by
d e c i s i o n — m ak e r s  or p o l i c y  a d v ise r s  is
d i r e c t l y  u s e f u l  i t s e l f , m a k i n g  poss ib le  a
n a r r o w i n g  of the  f ie l d  within ~-:uich elaborate
ana l y s is  i s  r equ i red  by rejection of areas
which  are f i n an c i a l l y  u n p r o mi s i ng  for
co-opera t ive  arm s  a ce ju i s i t i o n  or w i t h i n
which procurer-me rit options are effectively
fo reclosed .

It was concluded in Part B that :  ex i s t i n g  d a t a
may be i n a d c qo at e  f o r  e s t a b l i s hin g  e x act
b e n c h m a r k s  h rt  t h a t  a t t e nt e o n  to the  }: ud gata :y
s e t tin g  is none  the less val uabJ a as a m a a n ~
of r e n d e r i ng  tne  a n a l y t i c a l  e f f o r t  more  T L r 1 0 4 - . an .  c.
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o elucidation of the scope for production
econoniie~ by r e f e r e n c e  to emp i r i c a l  e v i d e n c e  —

on economies  of scale and on l e a r n i n g  - and
the d e r i v a t i o n  t h e r e f r o m  of d a t u m  cost
reduc t ion  f a c t o r s , which  in t u r n  provide the
basis for  the assessment  of a c tua l  cost
reduction factors (or ‘mult ipl ie rs ’ ) for any
pa r t i cu l a r  app l ica t ion. I t  was noted in
Par t  C tha t  there are  empi r ica l  d a t a  which
can be pressed into service in  this  f a s h i o n;
and tha t  cost r educ t ion  f ac to r s  can be
embodied in a s imple  procedure  to y ield a
measure ci the (net) budgetary benefit from
one or more procurement options.

~ generation of specific statements , in an
‘if... , then... ’ format , related to
acqu i s i t i on  methods  and the i r  budge t a ry  imoact ,
i.e. differentiated estimates of attainable
budgeta ry  bene f i t s  under f eas ib le  procurement
a r r angemen t s .

The purpose of the p resen t  Chapter is to develop the
‘specif ication ’ for this third and last stage of the
policy analy sis method . Underlying the argument is a

theme already mentioned: that what benefits might ho

a t t a i n a b l e  depends c r u c i a l l y  on the acqu i s i t ion  m o d e .
There is a t r a d e — o f f  problem rega rd ing  ( a )  the ach i c - -.’cmcot
of wide par ticipat ion , wh ich is a po l i t i ca l  i m p e r a t i v e  as

well as a necessity for achievement of equipment co:-~~or;ci~~tv

objectives; and (b) the achievement of cost reductirns ,

which may also be an imperative in times of stringency and
is self—evidently required if there is to be desired

budgetary gain.

Fulfilment of this purpose calls for examination of the

f o l l o w i n g  sequences of ques t ions :

Wha t are the acau i s i t i on_methods that make up
the agenda for choice in procurement strategy
s e l e c tio n ?  What  are t h e i r  c h a r a c t e r i s t i c s
f rom the poin t  of view of p o l i t i c a l  f e a s i b i l i t y
and f rom the p o i n t  of view of po ten t i a l  fo r
production econeT:ies?
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How , then , n a g h t  E t ag e  3 of ~bc a s se s sm en t
p r o ce du re  be conduc~ c—J 2 In. ~- h u i :  c~~n t -~:- :ra
arc revised baseline costs l ik e ly  to be
n e c e s s a r y , because of the  s t ru c t u r e  of the
c o —o p er a t i v e  p r o c u r e m en t  mode u n d e r
c o n s i d er a t i o n ?  In wh i ch  situation s

r would one expect da tum cost reduc t ion
f a c t o r s  to provide  d i r ec t  g ur d a n c e  on

I 

savings opportunities and in which would
one expect scale benefits to apply but not
l e a rn ing  b e n e f i t s  (ari d vice v e r s a) ?

In a hypothetical example what sort of
ca l cu l a t i on  n igh t  be made? Wh a t  sensitinit ’.’
a n a l yses  could u s e f u l l y  accomp~~n\ ’ a p p li c at  :n
of the me thod?

I In the th ree  sec t ions  in to  which  t h i s  C h a p t e r  is d iv ided
each of these groups of questions is dealt with in t ucu .
The genera l  c o n c l u s ion s  which  can be dr ca--n abou t  the
budgeta ry  impact of a l t e r n a t i v e  pr ocura -rn e r.t s t rat e g i e s
and the c lues  which  th i s  d i scuss ion  provides conce rn in g
where and how i n i t i a l  e f f o r t  in po l i cy  imp l e m e nt a t i o n
migh t  be d i rected are o u t l i n e d  in the follewing C hap t e r ,

the final one of the study .

ACQUISITION METHODS

It is conven ien t  to a t tempt  a fairly fornoi ] delineation

of the acquisition methods which make up the acenda for

choice in p rocu remen t  s t r a t egy  s e l ec t i on  and to ~co r d
at the same t ime t he i r  key charactanist :er from the

s t a ndp o i n t  of :o t e n t i a l  for  p r o d u c t i o n  e c o n om i e s  and

po l i t i c a l  f e a s i b i l i t y.

At one l i m it  of the s pe c t r u m  of t h e o r e t i c a l  pcs~~i bi l it i e s
is f u l l  an d ’i nc o na tr a ~~ned an- c l a l i s at i on  in devclcpmoat

and r r oduct ion  of ne- - ’ syst - :s  w i t h  Ocat  (or , i de a ll y , a ] l ~
NA TO c ou nt r i e s  ~~L e a S i . ~~~ o f f — t h e -  o a au f a c t u : c r ’ s — n - n c l f ,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



-5.--— - - 

~~~

-- -- 5— - - -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

---
~~~~~~~~

—--
~~~~~~~~~~~~~~~~~

- _ _ _

mote plausibly off—the—production—line. This would

permit large—scale nationally—based manufacture as part

of an international division of labour based on lowest-

cost sources. The potential for scale and learning

economies plus exploi ta tion of in ternational  cost
d i f f e r e n ces is hi ghes t in th i s  mode , p rovided  it is the
least—cost source for the consolidated production run

that is chosen and not the current least-cost source.

(The poss ib i l i ty  of cost r educ t ion  o p p o r t u n i t i e s  having
been exhaus ted  in p a r t i c u l a r  countr ies  must  be acknowled g e d . )
Never the less  there  are some dif f i c ult techni cal que st ions

associated with this approach quite apart from political

inhibitions. In many instances the total NAT O r equ i remen t
for  a given category of equipment  h i t he r to  produced on a
fragmented national basis would call for either a scale

of product ion beyond exper ience  or fo r  product ion  extended
over a considerable period of time . In the former

c i rcuT.s tances  p l an t s  migh t run  in to  diseconomies of scale
or , having reached minimum efficient scale , quickly enter

the zone where additional output has a negligible effect

on unit costs. In the latter case there would arise

troublesome problems of delivery scheduling: who gets the

tail-end of the long production run? Moreover rery lorc~
runs rarely yield the commonality that might be suoposed :

early F—4s are emphatically not the same aircraft as later

ones. But these difficulties pale into insirnificance

by compar i son  wi th  the p o l i t i c a l  obstacles  to t h i s  procurement
strategy. It would invclve radical structural change I::

Alliance defence—related industry which m a n y  wcmuld be

u n w i l l i n g  to c o u n ten a n c e  on socio-economic g r o u n d s .  I t
would also mean a hi gh de gree of dependen ce by i n d i v i d u a l
coun tri es on thei r  pa r t n ers ’ de f e n c e  indus tr ies  wh ich cou l d
scarcely be reconciled with national asp irations to preserve

a neasure of indopendence in security disposita O i l S .
1 ( T h i s

is not tc say t h a t  there  is u n w i l l i n g n e s s  to i n du lge  in
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occas ional , p i - c e n m e a l  rpc-cialiuetion. Rather t he  con tr a r y ,
p o l i t i c a l  h u r d~~os a re  r ar e l y  p u t  in the way of a c qu i s i t i o n
of a des i red  s y s t e m  fo r  ~.-h~~ch t he  purchaser has no
canability at al l .  Fu r the rmore , imp o r t a n t  e f f o r t s  are

being made to relax some of the constraints that have
impeded f r e e r  i n tr a— A l l i ar i c e  t rade  in arms to d a t e .  The

bilateral Memoranda of Understanding (N OUs )  which  the
United States has concluded or is negotiating with certain

a l l i e s  testif y to that.)

Because of political - i n c o r p o r a t i n g  social and economic -

i n h i b i t i o n s, in te res t  n a t u r a l ly t u r n s  to a v a r i a n t  on f u l l
and unconstrained specialisation which might be described

as parti~ and manaced specialisation. The Anglo-French

helicopter package ’ composed for the Puma , L y n x  and Gaze lle
was a limited bilateral exercise of this nature . Current

i n i t i a t i v e s  under  the ‘ fam i l y  of weapons ’ r u b r i c  also
conform to the model .  For i n s t a n c e , the n o t i o n  t h a t  in
procurement  of the next genera t ion  of a n t i- t an k  w e ap o n s
there might be an agreement  t h a t  the  U n i t e d  States should
concentra te on developing and producing the l o n g e r - r a ng e
systems wi th  West  European i n d u s t r y  t a k i n g  r e s p o n s i b i l i t y  f or
s h o r t e r — r a n g e  systems is an a t temp t to overcome r e s e r v a t i o n s
about ou t r i ght  spec ia lisa t ion . It  impl ies  less r a d i c a l
s t r u c t u r a l  a d j u s t m e n t  and hence the p rese rva t ion  of jobs
and competences .  I t  impl ies  m u t u a l  i n t e rde p e n d e n c e  hu t
no t ‘to tal ’ customer (or client) status. At the same t ime
scale and learning economies need not be forcone under this

a r r a n g e m e n t .  Howeve r , the ‘managed ’ aspect of the  ::rorc -ach —

t ha t  is , the ob l iga t i o n  to g u a r a n t e e  a measure of reciprocity -

does mean t h a t  the  leas t  cost source of p r o d u c t i o n  m i e ht  net  
-

i n v a r i a b l y ,  indeed would not normally ,  be chosen for all

e lemen t s  in t h e  p a c k a g e . 2

Sub - 3 v rt em sp g ci al i sat i o n  ( w it h  S in g l e —  or m u l t i — c o u n t r y

a s s e m b l y)  is another variant which meets t he  p r in c i  p a l
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po l i t i c a l  o b j e c t i o n s  to f u l l  and u n c o n s t r a i n e d  t o t a l
sys tem specialisation , but entails the potential cost

p e n a l t i e s  of p a r t i a l  and man aged  sp ec ial isat ion  p lus
those associated with cross—hauling, integration ari d

assembly.

The f a m i l i a r  device of p roduc t ion  under  l icence,  u s u a l ly
fo l lowing a s ingle  count ry ’ s development  e f f o r t , is also
one which overrides many of the political inhibi tions
concern ing  f u l l  spec ia l i sa t ion  ( t h o u g h  by no means all)

at  the cost of forgoing some product ion  economies.  The

‘ r e s idua l ’  po l i t i ca l  o b j e c t i o n s  are s e l f— e v i d e n t .  Licensed
produc tion safeguards jobs and capacity, but it does not
help sus ta in  the l icensee ’ s R & D ba se .  For his por t  the
lead producer may f e a r  the loss of compe t it i ve  edge i n vo l v ed
in the technology  t r a n s f e r  which is pa r t  and  parce l  of such
a r rangemen t s .  West European s e n s i t i v i ti er  are e s p e c i al l y
acute on both these po in t s .  Regard ing  coot s a vin g ,
obviously the mirror  image  of technology transfer is tha t
the l icensee s t a r t s  down the l e a r n i n g  curve . As fo r
s t andard i sa t ion  goals , it is c lear  that  in p r i n c i p l e
licensed p roduc t ion  f u r t h e r s  them. But it i n  fr e qu en t o”
alleged tha t  such is the i m pu l s e  to ‘ n a t u r al i s e ’ s y s tems  tha t
this  can never  be t aken  for  g r a n t e d . 3

The common s t r and  in the political objections to ea c h  of
these procurement  s t r a t eg ie s, w h e t h e r  i t  be rooted in
socio-econornic concerns or a more general reluctance to

sacr i f ice f r eedom of manoe uvre , is that nations resist
the abrogat ion of sovereignty  inhe ren t  in them.  For th is
reason the co-operative acquisition mode that has appealed

mos t to Europeans to date is the ad hoc , m u l t i l a t e r a l  -

often simply bi— or trilateral — c o l l a b o rat i v e  venture .
The A n g l o — G e r m a n — I t a l i an  Tornado ( f o r mer l y :-:PCA) project

is an e f f o r t  of t h i s  k in d .  W i t h  its single procureront

a u t h o r i t y  Cth e  NATO NRCA N an a g em en t  Agency  (NI-d:NA ))  and

L 
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i ts s i ngl e  m a i n  c o n t r a c t o r  ( t h e  j o i n t  co~~ - any PAPAV JA

GmbH) the p r o j e c t  has  the  m er i t  of -a curtain administrati’:e

s i m p l i c i t y ,  at least  n o m i n a l l y .  It i.s regarded as having

brough t  w i t h i n  reach of the p ar t i c i pan t s  an adv anced
combat  ai rc ra f t developmen t wh ich it  would have been
beyond the resources of each to m o u n t  singly; and in
the detailed structuring of the ar rangement it has been
possible to satisfy the participants ’ wish to maintain

produc tive capaci ty and to stay in touch wi th  advanced
technology in the system area. But costs on joint projects

are generally held to be higher than  a s i n g l e — n a t i o n  v e n t u re
of s imi lar overall size would have been , for what that

f avour ite compa ri son is worth . C e r t a i n l y  there are
‘inefficiencies endemic to collaboration ’ .~~~ These produce
cost increases and time delays (which themselves oc casion
ex o e n s e )  a ssoc ia ted  w:- . th r econc i l ing  d i f f e ren c e s  of
national emphaais in mission needs and suchlike . Esaimates

of p r em i um s  on un i t  cost of 5 percent  or t h e r e a b o ut s
a t tr I b u t a b l e  to the p r o d u c t i on— s h a r i n g  and the a t t e n dan t
c r o s s — h a ul in g / a nt e gr a t i o n/ a s sem h l y  i n v o l ve d  in su ch  p r c J ec~~s
are commonplace. There is even a formula for coanutation

of the  r e l a t i on s h ip be tween  ove ra l l  p r o j e c t  coS tu  (loosa~~;

defined) and development time-span on the one ba r -id and

the n u m b e r  of s t a t e s  p a r t i c i p a t i n g  in a c ol l c b c r a t iv e
enterprise on the other: they are proportional , rcs~ ecti \-ely ,

to the sounre  root and the cube rou t  of the n u m b e r  of
participant countries. In sum , this acquisition m c t h r u
is one which finds political favour because ieterdon-cndc ;-.c -

a la carte implies a less complete d~~n i n m t r o r i  of r c v er e i c n : o
than other options . Whether it presents or;portur~ tic-s f o r
exploiting production economies is questionabJe end , in any
event , not r ea l ly  the po in t . 5

In m u l t i l a t e ra l  co l l abo ra t ive  v e n t u r e s  t he  t v n i ca . -ethcd

of work ing  has comprised j o i n t  development effort followed

by joint production , with several \-~ar: : .t icr,s cr-i t h e  2
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s u b — s y s t e m  s p e c ia li sa t i on  p lus  s in g l e  final assar-bly

plant , dual lines or even a f i n a l  assembly  f a ci l i t y  fo r
each p a r t i c i p a t i ng  state . To nations with a strong -

indigenous R & P base the approach commends i t s e l f

because of the shared development aspect. The organisation

of product ion is p r i m a r i l y  a ma t t e r  of s a t i s f y ing f e l t  needs
to underpin employmen t in defence-related industry (and in

specific regions or localities) and to ensure the utilisation

of capaci ty  for military production . Another mode -

co—produc tion following a single nation ’s development

work or a competitive R & D phase -- essentially reflects a

response to the latter impulse and has accord ingly appealed
largely, though not excl us i v e l y ,  to states wi th a li mited
defence technological base.

It is wor thwhi l e  to d i s t i n g u i s h  between s imple  co-croduction,
where compara tively stra ightforward prov ision is made for
a number of countr ies  to manufacture a selected system;
and complex co-production where the terms of the ‘deal’

embod y a complicated m a t r i x  of t r ansac t ions  and o b l i g a t i o n s
to satisfy the participation priorities of the partners .

So f a r  as po l i t i ca l  a t t a i n a b i l i t y  is concer ned cle arly
complex arrangements have the edge;  the very purpose of
the complexity is to ensure that differing national needs

can be satisfied. Whether the co-operative solution

finally arrived at allows for exploitation of scale and

l ea rn ing  economies , or reflects international competitiveness, -

is another question. The most notable exa r-:ple of cor-aple:-:

c o — p r o d u c t i o n  of current interest is the P16 advancod

combat f i g h t e r  programme , the r e l a t i o n s h i p s  am on g  w h o s e
p a r t i c i p a n t s  are shown in Fig.  10 o v er l ea f .  I t  is f e l t
by most observers of this programm e that for certain

European Pa r t i c ip a t i n g  G o v e r nm e n t s  (EPGs ) the net  b e n e f i t s

f r o m  the u n d e r t a k i n g  are  d u b i o u s  at best , w h i l e  f a r  the

Uni t ed  Sta tes  a d d i t i o n a l  costs have b een  incur red  h-a-: o~~se
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of the i uropean connec t ions  ~-.-h i u h  :~~ ; j u s t  L u - o f fa c t

by the s c a l e/ l e a r n i n g  b e n e f i t s  accru ir . g bc-c-aus~ the

t o t a l  volume of output w i l l  be g rea t e r  t h t n  i f  the

a i r c r a f t  were b e i n g  acqu i r ed  fo r  the  us~~ a lone .  6 (The re

1

COPROI)UCT ION D I A C R A M

G E N E R A L  ~~~~~6 CA / F A I R E Y  FO K K E R

r~~’ 
oV NA r- ~ ICS B ELGIUM _j DUTCH

EPG A S S E M I 3 L E R S

~~~~ I

~~~~~~~~~~~~
, FLOW OF SU B CONTRA CTS.

— — — — ~ FLOW OF C OMP ONE NTS AND PA RTS F RO~1 SUPPLIERS TO
A S S E M B L E R S  AND DETVIEEN S U P P L I E R S

Fig .  10

Reproduced  f rom Shariricr th e  D e f en s e  B u r d e n :  The ~ u lt ir . at i o a a l  F-~~6
A i r c ra f t  P r c q r a n , neport  to the Congress  by the C omp t r o l l e r  C en e r a l
of the  United S t a t e s , General  Accoun t ing  O f f i c e  P S A D — 7 i - 4 0 , Au rart 15 ,
1977 , p.8.

are further details on this in the Annex to this Chapter:

a note on ‘The Fl G Expe r i ence ’ w h i c h  has Leer .  p r e p a r e d ,

using material from the 1977 General ;cco-rrting Office

Report on the project supplcm .antcci lay lnfo :Tuation from
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other sources , because of current interes t in the pro ran-me

and the bel ief  in many q u a r t e r s  t h a t  c o- p r o d u c t i o n  a lonc
these l ines  o f f e r s  the bes t pros pec t f or ob tain ing wid e
participation in armaments co—operation aimed at pronioting

commonal i ty  of equi p m e n t . )

Complex co-production is widely regarded as one of the

more v iab le  po ten t i a l  s t ra tegies  for  r a t i o n a l i s a t i o n  of
NATO defence efforts with standardisation and reJated

goals in mind . Vet , because the very comp lexity may
involve a diss ipation of theore tically atta inable
production economies , as an acqu isition method i t t ’ould
appear to l ie f a r  removed f rom the f u l l  and u n c o n s t ra i ned

spec ia l i sa t ion  mode on the spect rum of procurement pol icy
possibili ties. Indeed the nex t and final option to be
mentioned is that generally regarded as the cpposite pole:

indep endent  na t i ona l  effort or self—sufficien .~~~ Given
the widespread concern about sovereignty questions and the

preservation of indigenous capacities among NATO countries

the political obstacles to ‘going it  alone ’ in systems

deve lopment  and product ion  are r a r e l y  f o r m i d a b l e .  As
for costs , c lea r ly  there  are no reduct ion  o p p o r t u n i t i e s
when i t  is the benchmark pol icy th at is pursued.

Juxtaposition of a foo tno te to the d iscussion o f compl ex
co-production and f i r s t  ment ion  of independent national
e f f o r t  as a procurement  option p resen t s  very  st d r kl y  the
essence of the trade—off problem at issue here . Complex

co—product ion  is seen as a route to s ta n d a r di sa t io - n ~-;~~ th

the m i l i t a r y  b e n e f i t s  and perhaps — when c om mo n a l i t y

obtains across- the -board  — the support cost savings it

might bring . If complex co—production is th~ method

required to elicit the participation required to achieve

standardisatiort there may b ’ no substantial , imi - cdiatu

budgetary ca-y— of f at the acgulsition Stage however.

There might c-von be a nut cost romparod with separate
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n a t i o na l  dove l om r r a n t  and p r o d u c t i o n  or unco~m - t r a in o u
‘ shopp ing around ’ . lndependent national effort exacts

i t s  pr ice  in the o p e r a t i o n a l  p en a l t i e s  of f i e l d in g
n o n — s t a n d a r di s e d  sy s t em s . S t an d ar d i sa t i on  cay exac t
i ts  price , i f  wha t  is ‘ a c h i e vab l e  in l i g h t  of c u r r e n t
pressures ’ is the g u i d e l i n e , in greater expense ti-ian

f ree  choice would en t a i l , i n c l u d i n g  choice of se l f -
s u f f i c i e n c y  in many i n s t a n c e s .

It  goes w i t h o u t  s ay ing  t h a t  t h i s  summary  review of

acquisition methods is not exhaustive . Each of the

main modes distinguished admits of many variations.

.More generally, every particular procurement arrangemE :nt

is to some extent sui generi s .  Even so there is merit

in d i sp laying the essential conclusions of tIie account ,

to h i g h l i ght  the broad j u d g e m e n t s  t ha t  have been e n t e red
r e g a r d i n g  the ‘ rating ’ of the eight methods in term s of
the i r  po t en t i a l  for  p roduc t ion  economies on the  eri e h a n d

and political attainability on the other .  Th i s  has  been
done in Fig. 11 overleaf. A couple of observations are

in or der at th is stage . First , the tabulation confirms
tha t  t he re  is an unde r l y ing  i nve r se  r e l a t i o n s h i p  be tw een

potential cost savings (at the procurement level) and

political attainability . But , secondly , there are

‘ d e v i a n t ’ cases :  p a r t i a l,  m an a c e d  s a c’c ia li s a t i o n, as is

invo lved  in the ‘ family of weapons ’ anaproach , offers the

prospect of fair potential for explcit :ng production

economics without facing the more inhibiting politi cal

obs tac les ; ad hoc multilateral collcbcra tiun - or
a r m am en t s  c o— o p e r a t i o n  a le carte - can in certain

circumstances yield significant budoetary p:.y—offs and ,

by def ini t ion , poses fewer political problems since each

case is appraised on its merits; and , p r e cI s e l y h ec a u co
these options in their different ways seem to heat t h e
basic  t r a d e — o f f  problem , the y arc perhaps worth sccci-1

a t t e n t i o n .  A r e l a t e d  i n f e r e n c e  from F i g .  11 is tha t
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SELL- CTED Acç~uxs :TIo~ scr:ious

Pot r e i t i a l  fo r  Fet in g_or~
1 cj~~it c-~~l

Mode F e r -aus  1.t~~~~~~~ i 1 j n v

Fu l l , u n c o n s t r a i n u d
Specielleation Vc~ y llaqh Very Low
(e.g. free traSe)

Par t i a l ,  manaccj
Speci~ilisat ioxi Fair  High
(e.g. ‘Far d.ly of ~‘oapori s’
con cept)

Sub—sy st em Specialisat ~.os Fair Fair

Licensed Pr e-Cuction
(c .~~. A’J-8, Roland ) Fa i r—Low Fair

Bi la ter al , Trilcitcral,
Nultil ateral CoU adoration ~‘;~ii - --L o’~’ Fair—T!i9h
(e.g. Torn ado)

Simple Co—prudeati en Low Fair

Complex Co-pro duct ion Low Fair
(e.g. FiG)

Independent N a t i o n a l
Effort Very Low Nigh
( n u m e r o u s  in s t a n c- c’s)

F i g .  11
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the com plex co-production case , widely rega rded as a

sound f o r m u l a  fo r  engaging  wide  p a r t i c i p a t i o n  f o r

commona l i ty ’ s sake , may wel l  not  prcduce the sav ing s

tha t  are a p a r af le l  aim ; and e xa mi n a t i o n  of the  P16

experience in the Annex to this Chapter raises some

further questions about the enthusiasm for this approach .

ASSESS~iEN T

In Chapter  3 the essence of Stage 3 of the b en e f i t
measurement procedure sugges ted in t h is  work was descr ibed

as follows :

Stage 3 GeneratIon of alternative (or
differentiated ) estimates of
attainab le budgetary benefits
under f e a s i b l e  procurement
ar rangements  based on the
application of ‘cos t reduc tion
fac tors ’ (Stage 2~ to benchmark
data (Stage 1) . ( p . 6 2  above
and Fig . 6 . )

It was pointed out , however , that for decision—making

purposes a comprehensive and e x h a u s t i v e  l i s t i n g  of t h e

budgetary  b e n e f i t s  tha t  would accrue  to each of the

m u l t i p l i c i ty  of i m a g i n a b l e  procurement  pol icy mo s si l) i l it i es

need not be necessary . Ra ther , as in any  economic

appra isal , there might he (a) definitic- n of the range of
f eas ib l e  opt ion s , (b) identification of the c-curses of

action worthy of detailed ana lysis an d then ( c )  d i s T lay
of i n f o r m a t i o n  for  choice in the f o r m  of ‘ i f . . .  , them...

statements. (p.59—60 above).

In C hap t e r  8 , f o l l o w i n g  the d i s c uss i o n  of c o nir i ca l  e v i d e n o c

on production economies , i t  wa s  ar gu ed  t L t  to p r o v i d e  th e

con ten t  of such s t a t e men t s  one m i g h t  proceed th r e u e h  t~~ree
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simple steps.

(1) specification of benchmark cos t  (2:- :C)

( 2 )  a p p l i c a t i o n  of cost r e d u c t i on  f a c t o r s  ( C N F s )
to t h i s  v a l u e , or if necessary to a rev~ cc- d
b a s e l i n e  cost ~R B C )  , to y ield a p r o c u r e -m a r t
opt ion  cost (P OC)

and

( 3 )  c a l c u l a t i o n  of the budgetary benefit (BE)
value  (where BE = B~ C ( or RE C) — POC)

The i n d i v i d u a l  BB f i g u r e s  a r i s i n g  f rom th i s  process would
be the key ingredients in the sequence of ‘if..., t h e n . . . ’
statements. (p.135 above.)

Assuming that in different contexts there might be d need

to evalua te each of the eight ( in  p r a c t i c e  seven)  p r i n c i pal

procurement  strategy options listed in Fig.  11 a g a i n s t

the benchmark of current intentions , it is p e r t i n e n t  to

recor d what can be said, in general terms , about

o the situations in which estimation of revised
baseline cos ts might be necess ary, beca use
of the characteristics of the acquisition
method ;

o the situations in which the datum cost reduction
facto~~ (CRF*s) of Table 7 might mrovide direct
guidance and those in which adjusted values night
be requ ired ;

o the situa t ions in which a cos t redu c t ion  f actor
for scale (CPF(S)) would be applicable , those
in which one fo r  l e a r n i ng wou ld be appl icab le
(CR F ( L ) )  and those in wh ich neith er would  be
applicable.

In th i s  way what the different acqu i s i t i on  methods ’

potentials for production economies moan for the kind of

results the benefit measurement m e t h o d  m i -~ht  y i e ] d  can be

exposed.
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~-‘tn ~ I , unc cnat r a i n c  n~~ec~~a i s a~ aen is the m~c~d -  for which

one wou d enn ecn  cost  r uct rn  f o r  bo th  scale  and
l e a r n i n g ,  on the am-~-nnen t tnat the sole least—cost

p r o d u cer  s e l ec ted  r a i d  he ab le  to f un c t i o n  at ::Inimunr

e f f i c i e n t  s ca l e  (mes )  and e x p l o i t , w~~t : n a : -  t he  s in g l e
p l a n t  (or  f i r m )  , a l l  the l e a r n i n g  b e n e f i t s  t h e o re t i c a l l y
obtainable for the given procuction run. Whether the

datum CRF ks would apply would depend on (a) where the

producer(s) in question stood in relation to mcs end (Ia)

the scale of the e x pan s i o n  toa t  p r o au c t i o n  f oe  the f u l l
Alliance mar ket might permit .

U n d e r  ~~~r t i al ,  m a n a g e d  s pec i al i s a t i o n  the re  w o u l d  be a
reasonable e x p e c t a t i on  of o b t a i n i n g ,  within each element

of the ‘package ’ , both scale- and learning-related cost

reductions. The exact CRF (S) and CRF(L) calues amplicable

in any specific calculation would dope-nd , as in the full

specialisatic- n case , on producers ’ positicas in relation

to mes and on the expansion factor. The otligatien

under a managed regime to p rovide some business for &1

parties might , however , necessitate calculation; of a

revised baaeline cost (REC) : for examp l e , in cauco

where a piece of the action were allotted to a hieha-r--ccsz

manufacturer.

For the sub—system specialisation mode the same arcumona ts

held. There wo u ld  be a definite require~:ent for a PJ3C

calculatico in this case , ho’-;e\~er , to reflect the-

in e s c ap r h i e  addit~ oaal expenses of cross—haulioc;, ertecra- aca

and asse  - l y .

Wit: licensed oroduction arran~ cements one would look for

some cost reducticu for learning for licensees , ass-ac inc

the trans~ erab lity of the lessons of the lead producer T s

experience. Cost reduction attributable to larger—scale

manufactor Cpe  r -~ t~~or.s w c u  d be the ercortion r
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than  the r u l e , s ince  t he re  car, be no presumption that
the option of producing under licence inducea nations

to equip themselves with more than they would otherwise

produce (although this could be the case)

As noted earlie r , the general presumption about

multilateral coil ahorative ventures is that costs are

higher than if the total output envisaged were undertaken

- 
I by a single state , although since that is not the relevant

‘counter—factual’ case the significance of the calculation

is dubious. Even so it must be supposed that a RBC wou ld
have to be worked out for evaluation of this cotion bece use

of (a) the need for harmonisation/liaison and suchlike in

development and pre—production and (b) the outgoings of

cross-hauling , integration and assembly. What allowance

should be en ter ed  for  s av ings  f rom s c a l e/ l e a rn in g  aga in~-t

the revised benchmark , is a d i f f i c u l t  ques t ion . The
essence of multilateral. collaborative ventures , at least

so far as experience to date- is concerned , is that they

are undertakings which it would not be possible for the

par t i es  to embark upon iii any o ther  con tex t .  Any
aut r i h u t i c n  of b e n e f i t s  must  t h e r e f o r e  be to some e x t or t
a r b i t r a r y . It need not , on that  account , he random or
capr i c ious;  it ough t to be poss ib le  to gauge the
relationship between the level of output that the

arrangement permits and minimum efficient scale for

sub-system or part producers; and ingenuity might b-a

exercised in forming a parallel assessment of their

opportunities for learning.

The co-p roduc t ion  modes - sir.~ole and comple:.: - are

i n s t ances  where , if exper ience  on current progracores is

anything to go by, the reasonable expectation must h-a

that (a) basic costs will stand higher for &li h-c t o~-e

least efficient partici pants than i f  i nd e p en d en t  n a t i o n a l

p roduc t ion  had been a t L L n r p t e d ;  bu t , d epond in -c  Cr ,  th i
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prec i se  c on f i g u ra t i o n  of the wor ::—sharinc: and ca-otrecruol

I” r e l a t i o n s h i p s, (b )  sc-me s ca l e  and pessihl : learnin~
bencfits nov accrue to the ma in  c o nt r a c tr o ( s ) ;  whcl e

( c )  whether any  such advantages a r i s e  fo r  s m e l l e r  sub-
c o n t r a c t o r s  or a s se mb l e r s  depends  on w h e r e  a r n d i v i d - c a l

enterprises stand in relation to minin.urc efficient

scale and precisely how fragmented an effort bus had

-

- 
1 to be arranged in order to consummate  t i-ic ‘ d e a l ’  in the

first place. If speculation on this is adc~issib]e , anne

would hazard the guess that some learning mi ght occur

but t h a t  the  b e n e fi t s  of l a rg e — s c a l e  p r o d o c t :c o  mac:ht

well not be obtained.

Speculating in a c- -ore general fashion .ebcut the ‘ accoc~~iha it’:’

of scale savings , the likelihood is that in many co-ocerutavo

u n d e r t a k i n g s  i n v o l v i ng  European  c o u n t r i e s  ( e soe c i al l y h e r h a : - s
the smaller states) , these would not b-c cbta:- ned if 0011’

because a hi gh level of o u t p u t  is not n ece ss a r i l y  - i - h a t  such
coun t r i e s  are  i n t e r es t e d  i n .  Th a  inrnrulse to jo-n ~r a

c o - p r o d u c t i on  scheme , to co~i l a bor - a t e  or u n de rt ;~ke ~ ic en r e d
p r odu c t i o n  is o f t e n  to m a i n t a i n  i n  use p e c -c l u c t iv e  capac i
which the state wishes to have in its own right. The

i n t e r e s t  may t h e r e f o r e  he in e n s u r i n g  t h a t  t he  p r o d uc t c on
run  ex tends  ove r a s u f f i c i e n t l y  l o ng  t i n : :o— s nr a to su st a ~~r,

the p l a n t  u n t i l  such time as work cnn the next cencratien

of equ ipment may be forthcominq .

CALCUL A TIC J ~ ?~~D SZ N 5 I T I V I T Y  ~b~~LbSb5

At this point it is instructive to offer a h-~ :-othetical

ex a m p l e  of the sort  of calculat i-o n that maci t be made

at Stage 3 of the h T n e  f i t  meao~~r o e c n~ ~--n o c d-uco .

i n d i c a t i o n  of what Sensitivity analyses c~~u i cl u se - fu l ly

a c c c - m m - n y  a mp l i c at i o n  of the  m e t h o d  is :.l~~o in  ord~ u.
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Hypothetical Ca]culation

Suppose tha t  i nfo r :n a t i on  were obtainable from arn- a rcence

planning schedules indicating that , over a tire—scale

s u f f i c i e n t ly synchrono us to make a c o — o p e r a t i v e  exerc ise
feasible , five ~~TO c o u n t r i e s  env i sage  a c qu i s i t i o n  of

(for example) a ne- -i generation ‘fire-and-forget’ anti-

ship missile ,
1

— in cuan~ i c c ~: ranging from 2200 units for
the ls~ -gTs o r~~ - r  (say , the United States)
down to 300 units for the smallest (say ,
Norway )

— over proc’ore-m-~rt periods of 3 or 4 years ,

- at f o r e c a s t / b u dg e t ed  u n i t  costs (based
on independent national. efforts) of from
$1.50 million to $2.00 million ,

and that , given the relative factor prices and state of

t ech no logy in the would-be purchasers ’ domest ic i n d ust r ie s ,
the minimum efficient scale of production for the

eq u ip ment  in qu est ion  is 550 units per year in the mast

‘advanced’ country , 400 units per year in a group of

th r e e  coun t r ies and 300 units in the fifth . Tine _ b cn c h m a o ’.;

information for this example would then be as set out inn

Table 8(i) overleaf, whose ‘bottc:r line’ is a total e:-.rcc se

of $7.64 billion for the five sec-arata rrocram:res.

One f eas ib le  a l t e r n a t i v e  procurement  arrangement might be
a straightforn.rrd co—production f o em u l a .  For s i m p l i c i ty ’ s
sake t h i s  could be imagi n ed as emerg ing  f r o m  a j o i n t

ev a l u a t i o n  of the c o n c e p t s/ s t u d y  and f e a s i b i l i t y  stud y
wor k al r ead y under t aken  by individual countries , yield nc

agreement on a single (standardised) product with a baseline

unit cost for separate national monufacture equal tc- thci t

fo r e c a s t  or bucL~otcd by the c o l l a b o r a t o r s .  The

co—production formula , it :cicht be sutuesed , we-aid - o-’:~,c
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8(1 )  The Oe~.:-~ ark Caiesl~ t :on

Foreca~ t/  ;‘n i n .  521 .
Budgeted Scale  Bc-nch :~-~ rh

Require m ent  Timascal0 Cost ( an n u a l  Cost
C-. ~n n c r y ( u n i t s )  ( y e a r s )  ($mm ) output) ($b ~~)

A 300 3 2.00 400 0.60

B 2200 4 1.50 550 3.30

C 800 4 1.75 400 1.40

D 600 3 1.80 403

E 700 4 1 .80 300 1.26

4600 7 .64

8(U )  The Cc-P roduct ion Ca lcu la t ion

P r o c n r ~ne rt
Ass ign ed  Benchmark  Ort i ca n
Outncn t Cost Cost Reduction Fcctors Cost

C oun t r y  ( u n i t s)  ( $ b n )  CRF(S)  C R F ( L )  ($bn)

A - - - - -

B 2200 3.30 1.00 1.00 3 .30

C 1200 2.10 0.90 0.95 1.10

D 1200 2.16 0.80 0.90 1.56

E - - - - -

4600 6 .C~
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for production by three of the partici patang states:

these might be the country .- th the largest recuirement

( the  Uni ted  S t a t e s ) ;  the c o u n t r y  wath the nen-:t largest

requ i rement  (t he  U n i t e d  Kingdom p e r h a p s)  ; and a third

na t ion  w i t h  a special claim to competence in the system

are a, or a p a r t i c u l a r  r e q u i r e men t  to su s t ai n  c a m a c i t y

or employment in the relevant industry , or some other

qualification (like a stroru bargaining positi ur . in this

p a r t i c u l a r  sys tem a c q u i s i t i o n  d e b a t e)

Ca lcu la t ion  of the co-product ior .  case ’s proCurem ent

option cost might then take the form set out in Tab le  8 ( u ) .

The ‘assigned outputs ’ in this illustrative e x a m p le  h oy t -

been Set a r b i t r a r i l y .  The app l i ca t i on  of cost r e du c t i o n
factors reflects reasoning along the following lines.

CRF(S) : for the largest purchaser/producer ,
Country B , no benefit from larger-scale
operation is ava i l ab le ;  Country  C is able
to move ha l f  way towar ds its min imum e f f i c i e n t
scale of produc tion , permitting a 10 percent
sca l e—re l a t ed  cost reduc t ion . C o u n t r y  D ’ s
ass igned o u t p u t  allows it to plan operation s
at minimum ef f ic ient scale , permitting a
20 percent reduction.

CRF (L) : the largest purchaser/producer locks
for no additional gains from learning, total
output in its plant or plants remaining as
it would have been under independent
ar r a n g em e n t s .  Learn ing  does t ake  p lace in
the oiher count r i e s , howev er , as i n d i c a t e d .

The ‘bottom line’ in Table 8 (u) is to ta l  o ut go i n a s  fo r  the

acquisition of the required systems under the c~~ productica

scheme of $6.66 billions.

Budgetary benefit , defined as benchmark cost m i n u s

pr o c u r em e nt  op t ion cos t , is a c c o r da n g ly  $ 0 . 9 8  b i l l i o n

(or 13 percent) in this examp le. It is also a simm ie
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m a t ter  to calculate the expense  that would b - involved

for direct off—tb -—production—line purchase of the s stesn

from Cc n n r -n t r y  3 , a s s um in g  t h a t  buyers tack their

requir2ra~nts either from l~~t cr  product ion  or f r om  a.
second plant opened-up in Count ry  B.  The ~600 systems-
would be obtained at $1.50 million np-ieee; that is , fo r
a to ta l  e x p e n d i t u r e  of $ 6 . 9 0  b i l l i o n s .  Budq-~ tory benefit

fo r  this oction would thus be $0.74 billions.
. 1

Simp listic though this illustrative examp le is it does

suf fice to show how the ‘if..., the n . . .  st a t om en t s
id e n t i f i e d  as the p o l i c y — r e l e v a n t  outcome of the procedure
m i g h t  he g e n e r a t e d .

(1) If the particular co-production
a r r a n g em e n t  were  adopted  for  ac q u i s i t i o n
of the  a n t i - s h ip miss! le  sys tem env i sage d

t h a n , compared w i t h  s epa ra t e  n a t i o n a l
p r o d u c t i o n  the budretary impact over the
des ignated  procurement  run would be:

a saving (benefit) of

( 2 )  If the a n t i — s h i p miss i l e s  were acqu i red
by off-the-uroduction l ine  p u r c ha s e  from
the (originally) least—cost producer

then, compared with separate national
produc t ion  the budge ta ry  impact  would  be:

a savi ng ( b e n e f i t )  of ~~~~~~~~~~~~

Prepara t ion  of i n f o r m a t i o n  in a comparab le  form would
c l e a r l y  be poss ib le  f o r  any number of other procurement
a r r a n g e m e n t s  regarded , by d eci si o n -n a ~n e r s  or policy
advisers , as wo~ thv of a t t e n t i o n  and am p r a i sa l .  In fac t
these two calculations themselves suggest a third option

of considerable potential interest: assignment of a

larger share of outrut to Countri es C and D both of wean ,

when chic to exploit the cost reduction opportunities
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of higher scale of operations and a longer cumulative

produc t ion  run , ob t a in  unit Cost figures belie-: those of

C o u n t r y  B . That  the bud g e t a r y  b e n e f i t  f ron  the
co-product ion  a r r angemen t  ‘~hich  en gages  them in m ar -u a c t u re
Sta tement  ( 1)  above — is greater than that for the straiqht

purchase  from Count ry  B - S ta tement  ( 2 )  above - is the
clue to th i s  poss ib i l i ty.

1

Sensitivity Analyses

Needless to say~ because of the judgements and assur-.eticns

impl ic i t  in computa t ions  of th i s  na ture , it would be a

foo lha rdy  a n a l y s t  who conducted only one se t of calcula ti ons
for each procurement option . For the hypothetical case

cited it would be i l l umina t ing  to ‘ run ’ the data with

var i a t ions  such as ( a )  d i f f e r e n t  f o r e c a s t/b udg e t e d  u n i t

cost values , (b)  d i f f e r e n t  output ass ignments and (c)
d i f f e r e n t  values for  the cost reduction factors (includino

alternatives based on different assessmen ts of the mir~i:- u:n

efficient sc ale of product ion  in one or more countries )
As in other forms of economic appra isal for  po l i cy  ch oice
the most valuable purpose that such iterations would

serve m ight be in elucidating the sensitivity of the
final budgetary benefit values to change in particular

components of the calculat ion .

Sensi tiv ity ana lyses  of this  sort conduc ted in re la tion

to the anti—ship missile acquisition ‘pro b lem ’ (cf.

Table 8) could serve to expose :

— wha t increases aga ins t fo recas t/budgeted
un i t  costs , i . e .  cost e sca l a t ion , could be
‘ tolerated’ in Countries C and D before
eroding the budgetary benefit of co-production
vis—a—vis purchase from Country B;
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— how the b u d q e ta r v  b e n e f i t  frL ’m co—pr -Juctior:
would be effected ow rrerqjnel ad justment
to the ou tu ut  a s s i g n m e n t s ;

— the effect of realising unexpected scale/
learning benefits in Countr\ B , or of
f a i l i n g  to r ea l i s e  expected advan tages  in
Countries C and D ;

and , indeed , whatever  o ther  possibi lities a pol icy adv iser
might judge worthy of investigation or a decision-mc-:cr
m i g h t  r e q u i r e .

Summar is ing  th i s  spec i f i ca t ion  of t he  th i rd  s tage  of t:ho

policy analysis method developed ~n this study, it has

been shown tha t ,

~ a c q u i s i t i o n  methods  do d i f f e r  f rom the point
of view of political feasibility and
potential for product ion economies , confirn .tno
both the c e n t r a l i t y  of the par t i c i p nt i cn/
savings  t r a d e — o f f  and the impor tance  of
differentiated benefit estimation ;

ci assessment along the lines suggested should ):e
f eas ib le , an d also i l l u m i n a t i n g, b e c a use  ci
the  l i ke l ihood  of s c a l e/ l e a r n i n g  econcmies in
some c i r c u m s t a n c e s  but  not  o the rs  and of
s i g n i f i c a n t  cost reduc t ion  under c e r t a i n
c o n d i t i o n s  but  n e g l i g i b l e  sav inqs  — even
a d d i t i o n a l  expense - in others;

o und e r t a k i ng relevant c a l c u l ations , with
sensitivity testing , is a straightforward
m a t t e r  : .md capable  of yielding the kind
of a r ro w  of bud get b e n e f i t  s t a t e m e n t s
usefu l to dec ision—m akers and policy adv i  sers .

From the point of view of the principal me thodological
purpose of ti-~e p re sen t  exerCise t h a t  is v i r t u a l ly  d l
tha t  need be said . However it i_ s a o p r opr i at e  to , f i rst ,
recapitulate the essential arcument of the stud y n n ~~,

second ly ,  receid w h a t  g ene ra l  Lr~fcrc-nc-es about the ~ - :i~~e tory

l~~0
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im n ac t  of a l t e r n a tiv e  p rocu remen t  s tr a t ee i ~~s C e O  be

drawn and what clues a brief , prel~~nt~ nirv and pr-v:~ sic-nai

demonstration of the measurement technic:u~ of fers
regarding where and how initial effort in standardisation

policy implementation might be directed . These themes

are taken up in the fo l l owing and f ina l  Chap ter .

1
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(to Ch. 9)

1. European Parliament , Committee on Economic and
Monetary A f fa irs , 0~~inion (by T. Normanton ~ h )  fo r  the
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No.  PE 52 .6 12 , p.13 .

2. Department of Defense , Four th  Report  to the Congress
on R a t i o n a l i zat i o n / St an d a r d i zot i o n  w i t h i n  ~AT0, Ja n u a ry
1978, p.92 e t .

3 . Norrnant o n , T. 0~~i n i on  cited at Note 1.

4 .  Freedman L.  Arms P roduc t ion  in the  U n i t e d  Kincdces
problems and pro sDects,  Lond on : Roya l I n s t i t u t e  of
In ter na tional  A f f a irs , p .19 .

5. On the cube root/square root rule see Internationa l
Defense Rev iew, 4/ 1976 , p . 5 6 4 .

6. Sharing the Defcnse Burden : The Multinational F—l6
A i r c r a f t  Pro gr am ,  Repor t  to the Congress  by the 

-

Comptroller General of the United States , General
A c c o u n t i n g  O f f i c e , l’SAD — 7 7 — 4 0 , A u g u s t  15 , 1977 , p . 2 7 .

NOTE: MAIN TEXT CON TINUES AT P . 16 2 ,
F0LLOWI:- :c Th ANNE:~: TO THIS CH1~PTER
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An:icx to 0- t i .  9

ThE F 16 E n -  IFM CE

In cic~~cu~~eion of how NATO might  a ch i e v e  a r u e c~-r  o f f : c i c~~cy
procurement  5~ st andard isat ion , f a vo ur ab l e  r e fu r en c e  is f r o p:e:itiy
mnde to the multiuctional F 1~ a rr  c : : b ct  f m ~~ze r  ;r :~-rcm ~- . ~ t tao
sane tio:e the co—production nc-de l dcveloce i for this r - -~~r c~ne Ic-
1LL 1 rca to as an example of how to achieve  Euiccne an n a r t i c :  -~~t ion  lrc

~c - -a~~ons syst  c v c l o~ e-c:its , thereb y o n h a nc i n  acc-u s: c C !  c-cm-rca
h ar d .-;ar -c . I t  is i : c rt r u ct i v e ,  ther~~F cre , to ro1~~te the  dcv ~~l-c~ r c - : . t  of
e-ce F 16 as ~ ej  ic t e d  in agreements  and documc-at r  : :‘3  to cc: - -~~co ch Ic
wi th  the ac tual  c-ap erier ce to date .

E — c:n;ner: ;h AOD I-’OR~~~L UND ERST AN D IN GS

After a o n - - —~ear  evaluat ion parimi r-c nmar .c , Sc- c ray , Be Isi ’~n- m.d the
therl~~nc1 9 decided in ~- i v  1975 tcc- accuir e 3-~E G~-~ c~~~l I ’nc~-~~cs F if

a tr  ccrca:t gii o r~- .  Tc: USAF h-cd dec ided  tc Fct the a i r - r a f t  c rYc c-
f u l l ac al e  vc loc -me~~t , c - t t h  a vier to pr o -Ju ot i o . fo r  c - -:
lava:; cory, cat-liar that ~~~~~~ The yen-oral sentintont r ae  th a t  -~~~~

in -art - -ant  step h~~~d been t -k en  in the -d ir ec tc - :n  of  on r d l c a a tj  on
within N~ TD .

The h-ac-ic d- cur cont  r e g u lat i n g  the F 16 r r iu lt in ;t ac n : 0  prom -u is d r

r c -m or an d u a  ci Un d e r s t a n din g  (MOO ) E igrc ec i  in Say ~and Juno l t 7 i  h - :  tee
U S Secretary of Defense and the D-cf T 0 0 0  Sinisters of the 1mm: E cu - c-:
Particic-ating Governments (E a ~) .  The 4 0—p acj . d c o u  a nt  sc -c: f e c - t I .
the generd - I~ a-;reements between the a e rt i ec .  t i s  not  a conuroct :
r a t h e r , i t in written lihe the Constitution of th-o U nit e -~ S t a t o~~,
and this f 1c~~ih i l i t y  has h o c - n  p r o c - en  both c-d - ; ac tagc - ous  an d the scurc-
of much f riction .

The United States ’ Government i_ s committed , acoc-r ir n o to tha ECU , a-c

o ac~c-u i r ing  650 F 16 air  combat f i g ht e rs  and b-~~s~~r-ic a
substantial number of them in Europe in hccacet ime;

o using Liropean faci lit ies  for  m a i n t e n a n c e -  for  the US-5~F
F 16 based in Lurops;

• mana gi : -1-5 the F 16 procurement pr gror -c-ee ;

o re1caa~ng most el-m:nts of the F 16 aircr -~ f t  for  tc ch: oi~-c-y
trei sf or ;

c ensuc1:.-~ that Lurc -~-ea n i n d a e er :  c l  p a z t i c l j  ~t i ;c  in th a  S 1. -

r ro: ra - : - -~ c ouc i s  56% of E u l e r -m m  F 16 r- cnro .-:nt o -

1
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The figure 5h~ ii; orr ivcd at  t h r c -m c h  a c c ur o n :c-s tn  th h-PS: ~- f  l fS
p a r t i c i p at i o n  in the l n i t c ~~i UthF c up :isi ion of f - J  F lth (e5 am: . :  1t C )

~~3t n a r t i : 1 c - c c t l c - n  in the i a ~ tc~ l S U~~~ C - -
~~~~~. ~-cc :ii  i ti  -a -c - f 3 - e d  S

(139 aircraft); ‘h-ic-h ac-cc -ant s to th -e c - e lm - ’  of 65 ~
- 1 - Ic 204 -~~-r c : cm- t , —

i .e .  55% of t I-c c ; ir ocui -e:--  c t  vaica .i of t a-c  USGs 2 -Sf a :rc-s~-f :. Ic-. : ceii—
tion , o h - c  Euroj -  ~cas w i l l  h ive 15% ~c - m c i ~~:’tion in r a c ’  the r e
acgu i e l t ion  of the F i i .

The four European gov e r a nc ent s  are co i cc it t ad  to the  fe l l ou c : c - : :

• acquiring 348 aircraft;

• paying Ic-s all  mater ia l  and servicc-s necessary to their
programme and funding a ~~g rate :hare of t n -  progi- anrc -a
costs as re -cu i red  f o r  a c a u f r i n y  :-r-c-~~~ccion J c-ng ~~1L-ad
items and production i :cc- lccnent atcon ;

o payi :-~g a ~cro rata  share- of the U G Go v ern m en t  ‘ 5 no:—
rec~~~ring costs to develop t h e  F 16 a i r c raf t  sys tem ;

o fund in g  development and production costs for  equ ipmen t
peculiax to the a i rcraf t .

Sepa~ etely , the fo u r  EPGs signed b i l ct cr a l  pre1i~~ina ry con tract o ~-Jtn
the US ~ove rat~u~at ,  establishing fun d in g  arsan5-c- :c:: . ec- , delivery
schedule s. pcr~~T rra -cmce sp-:c~fications and conficc- ’;r tion ~~aucr em aos.
The inctial f i n , a c i o i  cocir:.i tments  covered in  the -o coc t r acct s  .-:er-a
$114 million as opposed to the $2 ,120 million in the tUtU U a s - : - i  on a
not --t a—exc ee d {lice of 55 .391 m i l l i on  (dcmuory  12-7 5 pr ice  l e ve l )  j m r
a i r c r a f t) . The d e f i n it c v e  Letters cf O f f e r  and i.cc-:~c tc n o c  (h -O at )
were to halje been f inch cod in the sutv,’ n  of 1075 (h - a t  see h - c lew ) .

PSESPOESIS1LITItS 2-c _ acm: ~~~~~~

The overall nc nc - c~~er cnt  r- c -p o a s i . b c I i t~.- c f  the  F 25  :cce-c -remr o is h - a . 2
by t Cc  US Scc-w - : : r c i cn t .  Formally th~ a i rc r a f t  Lt:iit I: the
are to be bu i l t  lor  S-~n- cc l L’cta~ eica . G c - n . - r a 2  : :,rmcs ‘ciii  t r eacc fe r
the aircrar t  to the US Gc-i -’OL n - an t .  The CS 5ov - - - - cc c-cill c-acm:~ y t he
a i r c r a f t  to the  p u v c h a c e r q Euro. : -eon n t ic :-.s. ta . ro: r c-acm-e iS

managed day—to—day by thc F if Sy st en  L -re - gr em Off i c e  (SF0)  ,

Systems Di .Vinion , Air Force Sv c - t e m~ Cc’ eoa -i . T .~~ SF-S nc-aitc  r e  nrc-i
directs the p erformance of the prrn--c cont rootcoc T and c-c ‘-rdi ~~c- t - : : th~
international as:-acta of t h o  e n t e r  c - i c c  t hr ou c h  a Salt a:;acionol F i 5 h t t r
Prog ram S teer in g  Committee. A spo:i.al o f f i c e hot  Lean cr t :,51ie :-m3
E russeis to eeoc - i .de  management  ;n E u r o l c -c .

The S t - c - c r o r i ’  Cmimit toe has one cr in: i~ - c i  raonb -or f c c -n  e a c h  :~e . r t c c ; c a t  rag
nat ion ( i . e . ,  f i ve  mc~mb er s)  . I t  m ee t s  rc~ cth ar1y to receive :-th-~ -~

and to provide advice to the USAF SF0 director (who is a :1 - cc - o r  Jc: - :rel~
If the Steering Commi ttee is un able to resolve cia i ssuo ct c rc-c go  t th -
five defence m in i s t e r s , bu t  so far  thi . :  has n ec - c- cr hs~ c F e :c-c

General  Dynamics (Ga )  is the ~~~ c-- ---’ cee t e -a  me— c for  th e  F 11- a: :f r c  eel
is also responsible for  t o t a l  syctm~.~ i c c - c f  - -

rcsrc-o: sible for  the F 100 eng ine .  E :.th; cc- n t r ac t-ic -  i o r-e - :-c: .s
the  US G ov e r n m e n t  for a c h i e v i ng  ~~c - : c i f i c  levels  c - c  h - c i sc -- con —

- 
c- - mm a .

_-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-
~~~~~~-



_
I

I h a  GD F 1C o f f i c e  at Fort  Worth c-c - v i I ~-s -mc-~mm:11~ gui~i c rc-:e ~ L i O

dc r ec t ion  f- c - i th~ U c c e c -cc - a i - r e - i c -  .rc - S . 1 y0, L t I i t c c V r_ .n , , c -
~~

the  F 100 o r- -line nim:- -r , c r - cc c a Lhrc -~ - ii t he  G ’- ’~~ ec c - n t  I r e  c - c - - e _  L r v i s i c - : .
a t  West Pal-ti Lceeic ~ F 2~~r a ci . h-ot t - :‘t . 1 c t i - .~ irce ’e 0 Fr o - :ra ce 0111-c-c
in Brusse ls  as wel l .

As fo r  s c ;e— c o : t t i c o - :t  -r s ,  GD c ub — c c : c t r . ,  t c r a  a ct - ac  cu— p ro c  tion c c :  - r m .m : s
wi th  E~ y e :  c - a u  a i cu n i c t r i c e  for a i r c ra f t  c c r t - c a c - r e s ;  ~~: i  n e c o s  w i l l
use-d fo r  all F lu s t  ce- Icc  a~ d ( e :~c lc i  cC ~~g a - ’; tac ira c - c - c - t i m : :  solar- ) .
European sub—contractors  SUI -D 1Y cc~-j - on e n t s  ccci j c e r t~ to GD a- -c -b—
con tractors , to El G acocrac ier s  fo r  r u r ~~c - c cn- -b u i l t  c -a r c - r a f t ,  an t i
also to Ge neral  Dynamics  d i r e c t l y .  (The sc-h-c -ce is 13 lustrntad in
Fig. in the text of Chapter 9 . )

TUE cURREI:T STATE OF THE PROGFJ ’f-U -IE
(Summer 1070)

Since June 1978 when Denmark , the ~le therlonds  and h e l c i un  u-cercised
trteir  options under the  1-~OU the n a t i o n s  -- i l l  a cqu i re  the f o l I o - c c  cig
numbers of a i r c r a f t :

Belgium 116
Denmark 58
Ne ther lands 102
Norway 72

To t al 348

Although this represents  subs t an t i a l  procure —c ent fo c c-  the hFG s , in  USa
1982— 84 t t h i c - - f r n c -o cc :ev wa i l  h a- cm: to make anoL -~r I c c - C u . 
rep lacement of the otbar  half  of their ear ioccc~,. h e r .c c c er , f e l l
st an d a ra i s at i o c. —-c-il l h - c achieved  Ot ~i iv if t h I s  cho ice  —

t e lg ium t s h im c c c  Vs , L:emark ’ s F 104s and Fr n l :ecer , the F-ct :h F Sc- 
i-:oa~.-:ay ’ s F 104s  — 9cc -c ; in favour ~f th e F 16.

The two European asselithly lines w i l l  prodvce the a i r cr a f t  as fel l e r :

Foi:kor , N e t h er l an d s  — 174 for  the D u t c h  c - c c - - f
Nor-c- re--c irca air  I cc

F a i r e t — E c - S c a ,_ ile ’m : i c t n ;  — 174 for the Folgeca ari d
D a n i c i c  fore -a s

The p roduc t ion  rate s il l  be , a t the  mast, 35 n a s c r o f t  ess’mehiv l e n t
per year over l9 79— i0~i - l . A t  th-~ t production r~~te i t  cc-culd t ake  to-:-
General D~-:c-.nics Fort For t h  pla~~t 39 y o c r e  to Fcr- Iuce  t1c~ l3iIS ccc~ -.~ . f t
foreseen for  the USAS i n v e n t or y .  An i n fa c  a r - cc  is t ha t  roe  EPGs
have d i ff r c u l m ~es icc h r i n q i c cc  in p cca i Im: t i c i c  f - c e  t h i c h  cc -ent ry  sa~~-,-
It is possible that th :y  expect  f ar t h er  F ~O pr c- c:ec - .io:. f o r  t.i 

air fo r cu s  in tac ~c-ereod l 2 - l - — i ~ - f D .

-- -- 
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THE E X P E R I E N C E

In financing and implementing the p r o c~rarrcne a n u m b e r  of p rob lems  thve
arisen which illustrate the potential perils and pitfalls of a c-~r-ccplex
co—production arrangement. Some of the more signific ant are noted here.

• The L0As were submitted only in January 1977 , instead of  in
September 1975 as first envisaged . They were signed in 1-la:.-
1977 , eighteen oe-nths later than expected.

• A relatively low rate of production is set for the EPG assemblers ,
anong other thinas because European plants look for stead employ—
rnent over tine , not maximum output per rear to achieve scale
economies. In addition , proposing the working of three , or even
two , shifts meets oppositi -n from labour unions.

• The unit procurement cas t for the EPG F 16s is now likely to be
around $7.9 million (January 1975 dollars) not $6.09 million as
in the MOU ; a 30% increase. The $6.09 million figure in the
MOU is itself a curious mixture of fly away cost and unit
procurement cost , calculated as follows :

$ millions

Airframe 3.450
Engine 1.445
Rader 0.372
GFAE 0.153
FSD share 0 .4 7 0
Industry management 0.005
Duplicate tooling 0.196

6.091

(GFAE: Government Furnished Equipment; FSD: Full Scale
Development)

Since the radar had not been selected in Mar 1975 its price
was set arbitrarily as was the R&D share. No ground support
equipment is included in this ‘price ’ which is fly away plus
some R&D cost. The tooling cost included in the price is
$68 million for 348 aircraft , as compared to a l i ke ly  eventual
$127 million of IfS Governmen t Furnished Tooling (i.e.—a l00~(
increase). Further , it has been e s t i m a t e d  tha t  spares , g round
support etc. may add 55~l to the aircraft cost , n-at 251’ as is
usually the case. As a result , since the USAF F 16 c o s t  is
$5.56 million , or about $2 million less per aircraft , it would
appear t h a t  na t ions  w i t h o u t  a i r c r a f t  i n d u s t r i e s  such as N o r w a y
and Denmark could have saved money in buying the F 16 off the
s h e l f .

A — 4
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L u s t  has ~one up because the  en g in e  is more  expens ive  than
was 1 - reseen and c - Iso  because  of t h e  Av ion i c s  I n t e r c c e d i a r v
Shop ( A I S ) .  This is a new t e s t i n g  sy stem dev eloped f - a r the
F 15 , bu t  f o r  severa l  r e a sons  muc n more e xp e n s iv e  in th e  F l’I
c a s e .  T o t a l  cos t  is estimated at Si b i l l i o n . U s u a l l y  1 ALS
would be needed per 50 aircraft but , mainl y because of gec --erap hy,
nations are likely to procure the following:

AIS Cc -st
Aircraft AIS AIS Cost per Aircraft

(No) (No) ($ million) (S million)

Norvcc v 72 2 100 1.4
Bel gium 116 3 150 1.3
Netherlands 102 2 100 1
Denmark 58 1 50 1

• It appears that Belgium , the Netherlands and Denmark will have
to pay 10% EEC customs fees on US F 16 parts. This was not
fore ;-~en in the MOb ’.

• Achieving the ‘offset ’ goals that are the essence of the cc--
pr oduction arrangemen t is prov irc -e difficult. Leaving aside
the p r o b l e m  of the baseline for the calculations——on which
the General Dynamics (and US Government) position is at odds
with that of some European interests——the 58% ‘offset ’ aes inst
the present contract procurement value of $2 ,830 rii lli-e r-c nc- c
cot be reached (and certainly not in a balanced wa-c). As t he
Table on the next page shows , the EPGs have achi eved 53% cut
of 58% co—production , but the differences between the nations
are substantial. Both No rway and Denmark fall S 1 5  million
short , whereas Belgium has exceeded its ‘share ’ by $200 million
but is nevertheless some $220 million short of 100% co—production.

• One reason why the Europeans have difficulties in achieving
co—product ion is that GD released some offers for bids -c-try
late in the vendor selection. After acceptance of Enzineerinc
Change Proposal 006 (in January 1978) and establishment of
the baseline costs , the USAF retiuested that non—competitive
EPG co—production be funded by GD profits. As a result very
little further co—production is foreseen for the EPC . In
third country c ~—pr-educti on more than 15~ was offered the iF’Cs
in Iran ’s case in order to bring EPG co—production closer to
581 in all. (About $140 million EPG co—production will result
from Iran ’s 160 aircraft.) But in the case of Israel and ether
third country sales EPG co—production is not expected. For
one thing the EPGs cannot follow all USAF negotiations with
third nations. Moreover the avionics package especially will
continuously chcinee and avionics industries in EPG nations will

9A- S 



not have the sam e produets available , thereby losing their
co—production. The only way to reach 5~ I wou ld be in a
Europ ean s u p p o r t  f a c i l i t y ;  b u t  t h a t  v i i i  p r o b a b l y  be based
in Germany , ou t s ide  EPC t e r r i t o r y .

• Third country sales have in any event  run  into political
dif ficulties in Scandinavia and the Netherlands. Public
opinion is against co—production in case of Iran , South
Korea , Arab nations etc.

I

CO—PRODUCTION/OFFSET:  TARGET AND ACTUAL VALUES

Contrac t  Target Actual
EPG Procrmnt Offset Offset Difference

______________ 
$m $m % $m % Sm

Bel gium 988 573 (58) 769 (78)  + 196

Denmark 429 249 (58) 121 (28) —128

N e t h e r l a n d s  761 441 (58) 354 (47)  — 88

Nor wal ,- 652 378 (58) 253 (39) — 125

TOTALS 2830 1641 (58) 1497 (53) —144

A — 1  
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S -F-:-~h\ A:-;D C;ihCI. US 105

This  stud-c ’  c e- a ls  w i t h  a t cp i c al  ~ o i i cy  i s su e .  A f c e - r
a~~~ ost three decades in w h i c h  l i t t l e  more  t h an  li::’— :crvice

h a s  been paid to the n-cod fo r  retionolisation of —SliD

d e - f e n a c  e f f o r t s , several  recent  i n i t i a t ive s  have b -eon t ak en
to e s t a b l i s h  th i s  as a c e ntr a l  ob j ec t ive  of Un it e -c :  it a t er ’

policy . The onmhasis is on the  promotion of equcuocut

standardisation and in t e rope rab il i  cv; and tao effort

has ovoked a r t c -cponse  in the  A l l i a n c e  as a wh o l e  un der
the rubric of the Lone Torn Defouce Proc-c c-eeoc - -c-her - h .-:as

f o rn a )  11’ en d or r ~ d at the 1-lay 1978 Woehincjtc;n Se c o n i t .

In t h i s  context  Dep :a r t :eont of D e f en s e  D i r e c t i v e  2010. 3
assigns to t h o  Assistat:t Secretary of Defense (International

Security Affairs) resn-snsibility for , ancocc U other lchicqs ,

‘mcnit ccriccq t he  p o l . t ti c a3  an d .  ecorc c--oic f ec to-cs
which cf fe-ct stejecardization :-.nci estoblishing
intermediate goals which are achievob-le in
light of cu rrent pressu res .

Those presocres m c ’  lode- the e:-- :I-E-ctCtjc :. thet chore .:iZi

e a r ly  e\TiC3o:Ce- of a’:-cc;r’(-SS tc-;-:erLh ic-claicd cbj-octi’:: 3 ,

wh~~c in t een  i nc l u d e  r e d ac t i on s  in ccscr ~nd cc -s-rat .

c o — c a e s c - ct i o n  in arc-cano es p l a c c n i r U  c::d r a re - c l  :c t i c -cc .  The

CVe--J ’ull scone oi recent inftiatir-’cs is more e:-:lcn:J-ve than

this bc-v-ever , incerporating the- severn 1 elcrcent ~- dcci

in the f r a n c, of  re-fc-r-oaca overicof. (Fig. 3 f5a  C5e3 t — - .- . ‘

l~~2
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Wit : i  a cc~cnlc:-: set of objectives as tabulate-cl ic -ore Ci as

p r i or i  ty~ s-entin 2 f o r  policy ~er 1c-cc -ec taticn Ia ~c - . rat~
I n p a r t c -c acc la r i t  iS imuoi t on t  t ha t  — aa ~ me :isuces L4

i d en t i f i e d  w h i c h  sh ould both -b Id }i:acc - c~~~ r3 benefits

an d eng age wide p a rt i c ip o t i -on ca rc c’n-c 150 1’ (D :c- ee hor nations .

But  tha t  dual  ob l iga t ion  involves  a c cr :c-~ l i -cat i on .
S i m u l t a n e o u s  mci> :imisation of savincjs ~~~~~~~~. 

artenisation

I

~~-u-c :- I~:TT ~ A’:- !\ ’J ;s
F-re-ca. or 1cErcnU:-:cLc-

Rr--TonaLIscT : -c:: 
-

I ccrc- cc-c-cd Jlffi cicncy in tL~ Utili c--a Fir: . of
-~ - 1~llioncc }-Oc- --cr’:rceo (~-c-ith c - e c ial fes c acac -  ta

coo

A1Fhc- Cc’:-*et SIC oti~.’:-c - cccc -c Pc-d’J c -d F c o  c-c- Cc c - t o

~o efi ts  (~ - ca c rL a  c Cc-c:4)
(Silitary Gain)

1. ]caac-c-ovca-_ y t in 1. Eii:ni:::-tic:: of
sorsi-hi] itic-c For wasteful , dur1c - c r t~ -c-
intcroj:arat icn IA S D

2. I c - : c - u r c v o c - - n t  in 2. P~ c-f:c -c-- . a;. :c-~~. —:c - -:-o
r e q - o i r J r :~~. . . . porsibilitice for 

~ ~ ~c ~ 
‘

mutua l ~oj I - o z - t - /

- - . 2 .2 L~ - c - t --c-ost3. ‘ic -ot l - - - T aj l  S-at .o
- Sour  c--cs
ir- ;arovc re :;ts
- 3. E c- -c-y~~c~~t C-rat 5c -c- ’-iyac

(0 ~ ~
- , c- aid

J o c - - l~~t i c c - )  

er-;-fcrc IS tCJc -C~ E1J,Sl1ITI Aer ara-c: : t o Ccc —~~ tr-c-tion

COe L~ Ce- ~O~~ I 
U C

lnt-arfacc C-c-c-i tee hiliucce 0rc-~~:c-c c - to
P1cc -rob:: - : o.c . s:.: s-c

~ O d D i ’  ~~ -‘

rcl n - c- c- - -c - .’ - -
(C a c - c  -. JL Cs ,

C3)

( c a c - i c -  - a c - n c )  (-c-c’:~ ia - -

* C Cd’ s 2 - c o - C  F b — c - - .-
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is out of thu euc-ation. To assign ia i -ohec -- t urior~~u ’  to

financial ua3’—ofCs would be to rule- out cc - c - u i - ca - c - nt

a c c -u i s it i c -n  strjtcq.~ c-as c ruc -ob le  of e l i c i t in o  -c - iSo
pa rt i c~~r cct i on .  To lay g r e a t e s t  s t re ss  on ex t ensi ’-a

invol’.’ c --ai-o nt of A l l i an c e  c - cc - c - c - ho rs  - -c c-acid precl-c Ic e-a: p t c - -c -- r.

of the lowest-cost  pr o cur e- c -c - ce -C arrungements. In sIc-crC

there is a t r a d e — o f t  problem . Hence  cc ecu -t i -a l, nc-c - C
- 1 the cruci : :  1, info c-c-ma tio ’ : reouire i r -ont  f o r  sc - c - cc -~~ih 1~ : : :±c -  cc

choices is n-r i- a r e f i n e d  e st in a c - c- c s  t h an  have 1
hitherto of the not - ac - Cc - a l bual -~otarc - inc-cc-act of elterr : .c: ’-a

courses  of ac t ion .  S p ec i f i c a l ly ,  Cec i s ion-ecak ers  aura

the i r  policy advisers  need seine n c - ca ns  of assess ing t h e

p a y — o f f s  l ikely  to be assoc ia ted  wi t h  f e a s i b l e  altc-rnaticc
procu r coc -ent  a r rangements  — i.e. illarr i:c- cctien of the cr c- fe—

of f  or ob lem .

PIA005PURE

It is sagUes Lcd that a tlc-ree— stcge analytical procc lore

would nc -cat  th i s  r eccui rem en t .  I t s  essen t ia l s  a re  set Oc-a t
in the d iagram o v e r l e a f .  (F ig .  6 f rom C I LapCO . r  3 .)

The bud getary fatting

The po in t  of ci ec -aer tu re  fo r  t h i s  pc — l i c~ anal ysis c-ac-tIc-cS

is erac-minatic: of 1-IATO ‘c- crc-hers ’ a c-c-tended dc- fence c:-:rc-cc-aciiturca

and equi poent nInn~~. Construction of total L c - d c -~~t ~~ cl

procurc-- c-c - -ar t spending nrc-files can provide a ceneral v a . r S s u i r . :
and also c - a ar t i c u l a r  ber ach :: :srk s aga ins t  whir-h cost sc-c -ic -crc - arc

o p p o r t u n i t i e s  n i g ht  he measured . E q u a l l y  i c — I c - a r t -ant , it

can cc-- c - c c - c oo rh-c- ace arc-sac- r.’ca planning la-os c-c- cal has cc-ct-

fe re-close-S ce -cc - i siticn strategy or— t c - oos .
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i’:hen t h e  L-c -iclgetnrv c— ot t m o  i_ s examc:c -c-ad in this Hcehion t i c - c

f c l  la - - - c - n c j  c c s c c lj nj c c - c - c c -  ar -is -c--,

o Najor NIc -TO—r el:ct oc-S ec5uIpc-ccnt ourchas-as account
for aroun-1 1 1 per ce-nt of ~ :cc-c-n-:ci d e f c c - c - -cu
spendirc-~ fo r  197S—b 2 of tic- -c 5INc- EN rc -eoc -c-o are
of the-  Al h ence fo r  whom budgetary proj c-c-c c-c-ions
are readily available (and it is un li ke- J y t hat
th is f i g u r e  would  be exceeded if there  ware
‘ s t a nda r d i s e d ’ d a t a  fo r  PAl O cc - s cc w h o l e ) .
Savings on the ma jor sys tem s ’ hudoet car. th a s
exer t on ly l imi ted  leverac-e  on c- eec -Lb c-ar c - c -r~t soc-c- :’
to ta l  e x p e n d i t u r e .  It follows tha t ic-he
e xoe c t a t i o n  that new denartures in c-c-c-u ltinatioc-c-rH
armamcnts co—operation on such svstcc -ror- c c-n
t rans form the economics of A l l i a n c e  c l o f o n c e
is ill—founded .

Q Consolidated NATO defence  eccuipmcnt s c h edu l e s
indicate that about one—half of all major cc-nd
minor  equipment  p r o j e c t s  in c u r r e n t  o rnamen t s
plans have  not ye t  reached full develocero — rc- b
or production . On a stringent definition
only  i he s e  can be rega rded  as p ot e r c - t i a a
c a n d i dat e s  for  in cl us i cn  in m u l t i . n a ri  or a l
acquisition schemes . The zon e of d i scre t ic- n
for collaborative procurement policy p lanning
is therofore tightly circumscribed .

These conc lus ions  are of in te res t  in t h e i r  o n  r i qh t .

So far as the procedure for b e n ef i t  rneasurc -mcrc u is

concerned , they conf irm t hat  by insceoctioca of datu on

overa l l  sp ec-d ing  p lans  and i n t e n de d  cc - c - c - i t e;-m e c-clit::re

it shou ld be poss ib le  to r e j e c t  both a reas  f i na nc i  al l

~~ p~~~~ising  for co -opera t iv e pr o c u r e m ent  and  area  wia c- c c-a

accu i s i tion s t ra tecy  opt~~cnr ore effecti’-cc-ly foc3clorc-ad,

thus  n a r r owi nc  the f i e l d  within which n-or e ccc- 5-iCc -- cc -uzc -acc-sie

is required .

P r o c lu c t icn_ Econcc-mies

For full er analysis the ccntral cuestion is: ---‘here cc-1-:--

ti c - c greatest sa’.’i:c-gs in ac::uic-.ition costs , ~ ri:c-c c- rca )1v

p r o d u c t i o n  rx p c ’r c c li tu res , to he f o un d ?  C on c e nt r ~~ i-ac -c -
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on production outlays is justified ic--crc -usc the scone

for savin-is on R & D efforts ac-ad in the- l og i s t i c s  area
is neg l ig ible  when it  is the e f f o c t s  of p a r t i a l  and

s h o r t e r — r un  i n i t iat i v e s  t h a t  cc -re a t  i sru c - .

The answer to the question is: where  there  is g rea tes t
potential fo r  exp lo i t i ng  economies  of scale arid l e a r n i n g

in product ion  and fo r  u t i l i s i n g  lower-cost sources of
manufacture. Empirical dat-a on production ecorc-cac-ies

may be scrutinised for indications as to wi-c-crc this mi gh t
be. The mater ial is sparse .  But i t  fu rnish es a basis
for  r o u g h — a n d — r e a d y appra i sa l  of t h e like ly scale an d

pattern of savings from alternative procurement strategies.

The evidence suggests two things .

o From co-one-ration arranac-emcnts which allow the
scale  of production in particular plants to
rise from , t a k i n g  a datum point , one-hal f
minimum e f f icient scale to that level , tIc-c
range of cost reduction is probably 4—16 nor cent.
VaJues at the lower end of this bracket jrc-iuht
well  p r edomina t e  however ; and there  is a good
deal  of econometric  research  which  poin ts  to
constant  r e t u r n s  to scale .

o The f u r t h e r  cost r cduc t ie-n  from 1cc - c - m ine tha t
is p o t e n t i a l l y  a t t a i n a b le  t h r o u c c -h , fo r  ec--:arc -c-~c-c-le ,doub l ing  p roduc t ion  runs  m i g h t  fa l l  in the
range up to 20 ncr  cent .  ( T h i s  is assurH ng
tha t  both sca le— ar~ l e a r n i n g - r e l a t e d  cost
a d v ant a c os  arise. In p rac tice that :c-icht n -ut
be the case under many , if  not a rc.ajority of ,
f e a s i b l e  procurement  s~ mateg ies .)

From the methodological point of vie-c--: the evidence on

produc t ion  economies,  aucc-nc-ont-ecl ~s nc - i gh t  be rc ’ss ihie  f r o m

i n t e r n a l  and i n d u s t r i a l  sources,  can be used to dc -y e - l op
cost reduc t ion  factors__(CRFs) for sct t.inc_ a Loc-carside

inforrut ion_ about intende-d_ ecc-uio :ncnt accc ’ a is i t io :c-s .  Thosc-c-

CRFs can be iriccrpomated in a ~ ic-c-c-p le h u c - h c - e t a r~’ c - c - e r r - ac -i t

measurement c a l c u l a t i o n  invc 1v~ n-; (a) spcu~~fiu -t i c - c - c - c - of
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p

hench:c -c-aab cast ([PC ) ; (h) e-nc -c- li c tiocc - of tbe C [Pc-- to

this value — or to a revise-C hzc - cc -hin~ cr--st cf app c-c-cn riat -c —

p r o du c in g  a mea su re of 1ac-:ocur-:1~~c- c - a t cc- !c-tir cost (P OC )

and , f i n a l l y ,  ( c )  t ic -c  calculation of Ic-u-C ajoLery b e n e fi t  ( P - h )

where 63 = P-NC — POC .

- b Acc :uisition Ne -thod s and the i r  Puc1a -:tcc-rv T a - c - c - a c t

Following these steps p e r m i t s  the generation of s~~ccific
statc -nc -ec --c- ts , cost in an ‘i f . . . ,  t h e n . . . ’ f e - r e a L , ind icet i r cc -c -

the estimate-h buciqetar impact of alternative acpuisition

n c - - e t i c - o d s .  Obviously the range of alternatives is vast.

Howe-;er , inc any g iven i n s t a n c e , t h e  number  l i k e l y  to be
f e a s i b l e  is l imi ted ; and coarse c al c u l a t ion  n c -c -c -v enable-

some of these- ic-o be e l imina ted , l eaving  cc-
assessment toeb.

In g enera l term s the spectrum of p os cih i li t ies  runs  froe-i

f u l l , u n c on s t r a in e d  sp c :i a l i sat i on  to ic-c -cio’~ ec-c-cdcrc-t nntior-a~
effort (selc--scafficiency). E x ami n a t i o n  of the characiorisL~ cs

of the principal options reveals that t he r e-  is indeed arc-

underlying  inverse r e l a t i o n s h i p  b etween  p a - ten t i a l  cost
savings and p o l i t i c a l  a t t a i n a b i l i t y  — cf. the trade—off

problem a l r e ad y noted .  6u t th ere a re  also ‘deviarc-t’

cases. Partial , managed spec ialisa tion such as is

in c -Yr ly e-c-I in the  ‘ f am ily of we apons ’ err- - r c a  Ha t n  c o — c p a  c-c-ac t son

o f f e r s  r e a s on a b l e  prospects  for  p roduc t ion  econo,ai cs

without encountering the nec-re fern id-able politica l

obstacles . Pultilateral collaboration — or anc-c- ac -ic -cnts

co—ope ration a ha carte — is another mode c--:hich can , in

c e r t a i n  c i rcumstances , promise si gn i f i c a c - Y c  ) u d g et ar y

p a y — o f f s  while posing relativel y fc -w political problc:c-s

(because  each case is ap~c--raised on its rn €crits ) . dec-c- c - c - p i e - c - c -

c o — p r o d u c t i o n  c-n the  o the r  hnc - ac L , t:c-occ- c-~h widely regarded

as a souic-cI formula ta-c c-c--gags:- : a- cc-c jac - c -rLi c J :-~~t ion in

p u r s u i t  of corre crc-alitN ,- , c-c-cay u- -c-].l rob prcc -d c- c e  cd -c-c f i ’ - anciac -i

I ~ -3
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savings that are a p a r a l l e l  aim . In f a c t  t h e P1 6

exper i en ce  r ai s e s  many ques t i ons  abc-ut the e nt h a s~~~s:cc-

for this approach.

The essent ial conclus ions regarding benef it measurement ,

howev er , are these.

~ Assessmen t along the lines suggested should
be f eas ib le, and also illuminating ;

and

o Undertaking relevant calculation s is a
straightforward matter , capable  of yi e ldi n g
meaningful budget benefit statements .

In sum , it is oracticabse to imp lcrac- c - c - t the third ac - c - a f i n a l

stage of the policy analysis method, oroducirec- L c -ac

d i f f e r e n t i a t e d  es t imates  of bud cc etc -c -r - ’  b en e f i t  r covi :ck~
for setting st anc-dard isa t iorc-  policy rrioritios.

II -~FERE k CES AND P R I O R I T I E S

In the introduction to tIie material germane to the f i r s t

stage of the envisaged benefit measurement procedure ,

dealing with the budgetary setting , the main aim of the

exerc ise is stated as to dev ise and desc ribe a poh ic~
ana lysis method and to demonstrate i t .  Hoc --c -c -var , a l e c - t a
limitations preclud e definitive demonstration . Faced

with this difficulty a prcference has been fol lc- -~e-d f o r

elaboration of a sound and appropr ia t :e approach c-aotc- ;iinr car.e i c-il

the fact tic-at , having asp ired to ‘prove ’ the sys tem , th i s

means set t l i n g  ins tead for a part ial , p r e l i m i n ary  and

provis ional  demonstration with more of ‘this is a-c-hat m ioht

be done ’ and less of ‘here is ;-.‘hat can be done ’ than

ori g i n a l l y  in tended . Accord ing ly  no a t te m pt  has b -eon
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m a c C c -- to deal di r-~eti\- -.-:ith tic - c ta-au c-crc qu~-r -~~i-ac ns b-ru ’
an-il wi-c-c- c- c--c s h o u ld  irc-i tc- i~~l effort in stac -c-LN~rLi .ts~c-tirec -c-

ic-c-va ico cic -tati on b -a d ir-ac ted? The- ar- auce-ot

estaic-lishes t h a t  anp ] .c - -cat ion of t h e -  suc-;ucst~~C borc-cc- a it

measurement techn~~rc-ue rhou ld c-nab-a c-aos sible - 1-ettor—infcrrc -ad

cho ices .  But there  is no cr:ol .i c it  sc -~ocu I  a ct i o n  about
what  the outcome of those choices mi cah t  he .  Are t he re

- I in f a c t  any  genera l i n f e r ences  to be d r aw n  about  the
b u d g e t ar y  imnac t  of a l t e rn a t i v e  nr c - cu r em e n t  s t r a t e g i e s,
and hence gu i d an c e  to be o f f e r e d  abou t  p r i o r it y--s ot t i :c - - c - c -?

N-c c-las_ o~ -~ ac -H c-~i t iOn

A risi nc- from the dsscussi on in P a r t s  C (on pr~~~uct i o n
econ cic-c-ies) and P (en the f e a s i b i l i t y  of a l tor n at i v c
acquisition methods arc- C the cost reduction opportunities

associated therewith) there are observations to re-cc-rd

about choice- of procurement stratcuies.

~ On tho negative side ,

( 1)  the scope f o r  f u l l , unconstrained
speciahisation — i . e .  f r ee r  t rade , based
on unfettered operation of economic
forces  r c f l cc t in g  c o m p ar a t i v e  a d v a n t a g e  —

appears  ve ry  l i m i t e d  on political grounds ,
althou qi-c- the greatest potential for
pro clac -cticc -c-c cc-cc-n Cc-c-c-des lc-CS in this
approach;

(2) the most widely—canvassed me-tic-c-cl fo r
enga gir ia: b-re-nc -h participation — a. - c - c - icc--:
co—production (on the Flc -~ mod el )  - is
scarcely more premising because , wi th th~
elaborate matrsx of sc-c-stem and sub--system
contracting which it appears necessare’
to evolve to gain political acceptance ,
the liizclihoaceI of obtaining budgetary
savings is v e r y  low indeed .

What this means is that tlc -~ favoured c- ce -des of
se-rae cf the v- ic-inc-inc-al rerotagoniazac- in the
s tan d a rc i i s a ts - o n  deb a t e  t urn  out  bc loss
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attractive tb-zn has lac e-c - c c - c - c - nc - c - c c - eeC. ( I t
may be worth p a v i ng a price icr ccnnon~a lit’:’ ,
of cc-c-ursa . But  w i d e r  a r c - a  ly si s  i r c - c o r v o r r c - t t n v
systca aatic , c:u -nt it~ative assec -c-c-arc -ont c-f
n i i l i t c c -r ”  ac dvac --c- ca- c-c v i s — a — v i s  so c - ic—c-e ec -na  c-c
va lues — l i k e  i c - c - —.u str s a l/ r c - g i c v c-~cl i n ter e s t s
and techn ological statsre - is nec- c-ssary to
e s t a b l ish  w h eth er , acr.el wniere , this is so.)

o On the pos i t ive  side , there is a orima fec-ic
case for  g rea te r  a t t e n t i o n  to:

( 1)  pa r t i al , managed sn e c ia l i sa c-t i o n  such
as is involved in the currently—favoured

fanci ly  of weamons ’ approach  ( a l - .-:c-ay s
provided tha t  the  managem en t  aspect ,
which is where equity consideratic’c-c-s
play their part , does not entail neg lect
of efficiency objectives)

(2) co-operation a la carte, in the form
of the m u l t i l a t e ra l  co l l abora t ive  v e n t u r e
which lje-st Europeans — a:c-nrocc-ching ca- -cc --i
ompor tun i ty  on a p r agma t i c  case-by-case
basis  - have favoured for some time.

More de ta i led  examina t ion  of these poss ib i l i t i e s,
aga inst the background of the consol idated
equipment schedules (and with a willingness
to learn by d o in g )  , a-could c e r t a i n ly  be ‘a er t i o c -h i l e .
I n t u i tiv e l y  one would  e:-:pect the ‘f a m i ly  c-f
wea pons ’ concept to f in d grea te st f avour in
procure-nc-a— nt are-as  where  nrssicc-nrc-lent of s i m u l t a n e o u s
and cc:c-nlor c-cntaic--c-v devel orc -c-c-ec -c-t anal c-c-c -reduction
effort is possible. The ad hoc c o l l a b o r a t i ve
unclertab-ing is more amrrcmr:ate for the major
system acquisstion (c.c . - ‘arahi p, m a i n  battle
tank , front—line c-cc-c-bat aircraft).

o The a c q u i s i t i o n  ic-c- cc-th e-cl dealt a-;ith least
satisfcc-ctoriiv in tb-so stud y is ‘ sub- -system
specialisec-tion ’ amzrc -~ t c - T O  me-raPt-cs , a-c-he-thor
achieved within the franc-c -cork of contractual
relationshios or by e:-:tcnsive ‘teaminc ’
arranqenc-ents evolved by industry . There is
i n s u f f i c i e n t  evidence for  ce n c - f id en t
specula t ion  on ei ther  p o t e n t i a l  bud g e t a r y
pay—offs or po]itical eec-cob-abilit y for this
appr oach .

It goes a- ’ith our t sav ing  t hat  the-~~ are oh: r y e  c c -  : 5.  It ic

no p~art of the purpose of this ex-arcise to c-ac-  .1c c a
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reccc-c- :acn-iatiuns, other than that thes e should be ricoro-co

fcrc-c-ca l acne la-a ;is of cc-c-c-b -ions rather than -ccc c- ic - c - c - ie - d rH- I ance

en the  r h e t o r i c-  of a s s e r t i o n  cc - c - c -i exai:c-c-ple to gu i d e  p o l i c y .

~ gu ien c-ent  Ca t ego r i e s

It is easier to eater observations about n -des of

ac 1uisition t han  about  system s c-ate-c-cries. Eut SettIng

the limited i n f o r m a t i o n  cc-n procurement plans pre scc-c-t c-d ~n

Par t  B in r e l a t i on  to t h a t  on p r o d u c t i o n  eccnr ~I c - i c-s i.n

Pa r t  C prompts  the fol lowing rec-~c-cc -r ks.

0 There aie a number of equipment areas  a- -ic -ore
severa l  na t ions  have r e g i st e r e d  n o ra  or less
synchronous replacement intentions ac-md
have not yet proceeded with their pl~ rcs
beyond t ac o concepts , f e a s i b i l i t y  study or
pro j ec t  d e f i n i t i o n  stages of the a c q u i s i t io n
cyc le. ‘rhese include ,

(1) maritime cuided weapons , torpedoes
and naval helicop ters ;

( 2 )  array equipment  g e n e r a l ly (weapons ,
vehicles , h e l i c o p t e r s) ;

and

(3) air force guided weapons .

The coicoosition of NA TO Weac -cons Packages for
at leas t  soc-c -c-c of theoc cec-tegorics v cc-u lcl aPp-ear
both feasible anal ciecirabie .

o Budgetary oac-y—offs from cr--cnc-ci~caticn in ac-ac-c-s
a cqu i s im io n  are u n l ik e - I ”  to he suLc -- n c-anti al cc-- c-cia
in the nc-c-st favc-urzible c i r cu ra s t  cc-s.  Any
arrangement that offers the n r - :c- ir c- cf , sc--c - ,
10—15 per cent cost reduct ion th rcc-u :h l a r g e r —
scale manufacture tc cc - --the~ ‘.-.ith sec-co furthcr
b e n e f i t be-cause of b oa: cr  produ ct ion r u n s
is a high c - v - —off Va nature c-ac- t h ~ s tu d y ‘ S

reckoning . G on e r a l i a c - cc t ic j : c -  j i - - ut a-c -h a re
sav ings  of t h i s  n a c - o n i t u i c  n iH -n -  be -cc-Pt c-in- ac-C
is haz-- c- rdous. Bu t; it is rar te;-;octh that ,
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( 1)  among the selected dc-c - c -b - cc - c cc-cat
rctiucticn factors (C1lP* s)  t h a t  it  has be-c-ni

— 
peesilac-ic to nroduce ~rc no:] cc- -: for a fe- -c
sys tems  cat ec-c -or i es  c - - c - Ic - ic - i c - s ugg e s t  t h a t
s av ings  of t h i s  order ic -n y ice r e a l i s a b l e
hero and the- re ;

(2) much depends on wher e  producers  s t ead
in relation to the nc-iic-irnum efficient scale
of product ion  for  p a r t i c u l a r  o u tpu t s .  (The
pres ac-ra ct ion  t h a t  on the a-c -hol e An er ican
defence  c o n t r a c t o r s  are nea re r  t i c - i s  level
than the i r  1-hirota-ean c c- :n t - u r r a c cr t s  c - an y  or nay
not be well—founded ; and , c- - ;h era it is , the
conclusion to draw may be t hat  the gr eat est
new op oo r t un i t i e s  fo r  e xp l o i t i ng  p r o d u c t i on
economies l ie in Western  Eurone and not the
Uni ted  S t a t e s . )

The ncio~ t impor tan t  conclus ion , h o c --e v e r , is t h a t
precisely because g e n e r a l i s a tio n  i_ s h a z a r d ou s
only c a s e— b y — c a s e  a s s e c c - e n - on t  of c-aotenoc -al
benefit — in the manner descr ibed  — can cc-c-sure
that  p : :icrit ies  are r a t i o n a l ly se t .

That f inal remark should in fac t be strongly underlined

so far as tl-c-e ‘where? ’ question is concerned . Only

c a r e f u l  c a]c ula t i on  based on s p e c i f i c  and w e l l — d e f i n e d
options can provide  a s a t i s f a c t o r i ly f i r m  f o un d a t i on  fo r
dec id ing  the best d i r ec t ions  for  m a j o r  e f f o r t  in policy
implemen tation . The arcc-urc -c-cnt thus conies back to
methodolocp-’ . Only l imited -c-a idence  a r i se-s  frccrc- t -a i s

exercise abou t prec ise ly how and ex ac tl y wh e r e  i n-i t i a l
a f f irmat ive  ac tion i c - c -  p u r s u i t  of stac-ad c-c-rd .isaticc-n ac-nc-f

re lated  policy objectives sic-cc-c-Id ice ac-tb-cap-tea].

c l a im  to c - e d t it may have res t s  on i ts  iic -di caii :- of

wha t  p o l i c y — re l ev a nt  c al c ul a t i c r a c- needs to be coot to
facilitate P- -Lc-uter— infermcd choice and of w~c -y this  ~s
nec-c-soc c- c-v .
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