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PREFACE

MRS A T

okl
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] This paper was prepared ac the request of the Army Materiel Acquisition Review
¢ Committee. 1t analvzes the salient features Hf the French weapon acquisition process
‘ vis-a-vis the United States and other major European conntries. The Foreign Science and
? Technology Center has conducted studies of the USSR, PRC. and US (the latrer for
E comparative purposes’ weapon acquisition processes and has thereby gained some awarencss
1 of the major issues involved. The French weapon acquisition process. however. has not been
3

a subject of prior study and no data base or special expertise was immediately available. The

=

study has therefore been svnthesized from those data sources which could be collected and

analvzed in the limited time available.

Constructive criticisims, comments. or suggested changes are encouraged., and should be
torwarded to the US Army Foreign Science and Technology Center, Charlottesville, VA
22901 ATTN: AMXST-PO).
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SUMMARY

The characteristies of the French weipon acquisition process reflect the national policy
of selt sutticieney in defense matrers. severe resource constraints. a limited domesric W PO

marketand the unique characteristios of the French political and industrial system.

Past studies are summarized which deseribe the apparent high degree of cfficiency

E achicved by the French acrospace industry specifically . che firm of Dassault. Smalll stable
o design teanms and incremental developmental phalosophy were two ol the factors defined as
: the source of the unusual Dassaule efficieney. Indicators ot this cfficiency in the R&D
process were also found in other weapon arcas,

i The study deseribes the organization and activities of the Delegation Ministericlle Pour
g FArmement DMA | the centralized organization tormed o consolidate all weapon
b procurement activities of the three services. 1o also describes the career pattern and use of
the Corps of Armament Engineers. the milicary technical managers who occupy the key
management positions in French weapon acquisition,

3 A detailed weapon Hite evele model is provided which depices the inethods used 1o
venerate pragmatic requirements and reduce ancertainty and - costs while prodicing
J‘: I'L'\IN)H\I\‘L' \\L'.IP()H t|L‘\'L‘|()}1lm'l]( |H‘U:_'l'.llll\.

1 An analvsis of DMA 1 house activities as well as the general characteristics of the
detense industry is presented. Government consolidation of the French defense indosery 1o
4 reduce duplication s shown o have virtuallv eliminated competition ocher than that
evperienced moiternational weapon sales. Firm government e DMA - control of ]
defense actividges inchouse. nationalized. and private is noted: ver. DMA and is supervised
’ detense activities function more as partaers than as adversaries.
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Section L.

COMPARATIVE ANALYSIS OF FRENCH MILITARY RESEARCH
AND DEVELOPMENT FEXPENDITURES

1.  Introduction

Betore beginning an analvsis of the French weapon acquisition process. it appears advisable
to set the stage by developing a brief analysis of the gquantity of resources allocated by the
French government to defense and to military rescarch and development (R&D 1 vis-a-vis
similar expenditures by ocher major countries. These expenditure levels, along with other
factors e national policies toward political independence. use of milicary materiel for
forcign trade purposes. extent of government control of industry. cre. . establish unique
constraints which shape cach nation’s military R&D strategy and the resulting weapon

RS L|llibitil)n pl'uu'\.\.
2. Foreign Military R&D Expenditures

@ The expenditure data used in sections | and 1 are derived from the Stockhohn
International Peace Rescarch Instituee (SIPRT  publication. “Resources Pevoted 1o

Military Research and Development.™!

b.  Table tshows che level of military R&D expenditures i selected non-communist
countries for 1970 and average ¢xpenditures for the period from 1967 to 1970, As can be
seen, the French and United Kingdom expenditures are quite simitar: however, the US
average s 145 tmes as loge as the French average. After adjusting for international

ditterences mowages, the US average is TH3 times as large as the French,

o Table 11 presents. for che vear 1967 and for the same countries. the following
data: military R&D expenditure: total milicary expenditure: and military R&D expenditure
as a pereentage of gross national product (GNP | toral military expenditure and total
covernment R&D expenditure. The US military expenditure is 14 times as large as the
French expenditure and che percentage of GNP allocated to military R&D is almost twice as
large tor the United States as for France. The percentage of total military expenditure
allocated to military R&AD iy very similar. France also allocated a smaller share of total

“Sec st ot Abbreviatnions pasc 0t
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Table 1.

Levels of Military Research and

Deselopment Expenditure

: .
Average annual

Countries ranked by Average expenditure
level of average annual Expenditure, 1967-70, at
annual expenditure | expenditure, 1970 approximate
1967-70 1967-70 R&D exchange
rates®
United States ——---- 8,708.9 8,608.6 8,708.9
France ——-—ememeeaee 601.6 536.7 770.8
United Kingdom ---- 583.3 544.8 859.6
FR Germiany —————e— 271.0 314,2 352.3
Sweden ————————mewn 92.6 74.4 106. 4
ftaly == 22.4 30.5 33.1
Aapan —-—cmemmmm e 20.84 25,3b 52.84
lndia ———-=~=—=c—meum 18.8 24,4 62.0
- —— e ey PR S ..
41966-69,
b196y,

“the use of special exchange

rates is intended to allow for

international differences in the cost of R&D input., The rates
used here, which are based on manpower and expenditure data for
Ral) performed by business enterprises, make some allowance for
international differences in the wages of R&D emplovees. Thev
are not specific to militarv R&D and do not allow for international
differences in the price of R&D facilities and equipment, or in

productivity,
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Table II. Military R&D Expenditure as a thare of CNP, Total Military
Expenditure, and T ‘tal Government R&D Expenditure (1967)

$US millions, at 1967 prices and
Countries ranked officiai exchange rates BREAGERY B (ke &5 & pesEEnteEs el
by level of
military R&D Military Total Total Total
expenditure R&D military GNP military government R&D
expenditure | expenditure expenditure expenditure
United States ———- 8,952.0 80,517.0 1.06 11.1 52.6
United Kingdom =—-- 636.2 6,044.9 0.59 10.5 46.6
France ———=———w—— 627.9 5,850, 1 0.54 10.7 35.1
FR Germany ——=——=- 255.8 5,352.0 0,21 4.8 21.3
Sweden —————cowe—- 110.6 1,004.0 0.44 11.0 44,2
Italy ——=—weeea — 21,5 2,174.4 0.03 1.0 7.5
Japan ———e————em— 18,1 1,075,0 0.02 1.7 3.9
Indiad ——ececmcmeme 16.7 1,291.2 0.04 1.2 11.8

government R&D expenditures to military R&D. Not shown in table I, but worth noting, is
the percentage of GNP allocated to total military expenditures. In 1967, this percentage
figure was approximately 9.5% and 5%, respectively for the United States and France, or

approximately 2:1. This ratio has continued in recent ycars as cach country has allocated a
declining share of GNP. In France, the current and projected share of GNP allocated to total

military expenditures is only slightly higher than 3%.
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Section 1.

APPARENT MILITARY R&D STRATEGY
OF FRANCE

1. National Policy and Resource Constraints

As established by General de Gaulle, the French national defense policy is one of pohtical
independence and self-sufticieney in the development of an autonomous, all-encompassing
defense system. That is. France has chosen to relv on no other country for provision ot its
needed weapon svstems. As shown mnosection I however. the resources allocated to their
detense effort has been reladively small. measured cither as a percentage of GNP or relative
to the US dollar amount, which is approximately 14 times as large. This desire for
selt-sufficiency. within resource limitations establishes a severe cost constraint, which is a
major determinant ot their weapon acquisition process. Where trade ofts are required

between costs and ather factors, cost s giver areat emphasis.
2. Possible R&D Strategies with Varying Resource Constraints

A SIPRIY noted that magor countries normally spend from 3070 to 453% ot their
total defense dollars for weapon procurement in recent vears. France has spent 437 to 507
for procurement . This fractional share for procurement times the total detense budget
defines the domestic market tor weapon systems. Each country muse develop an appropriate
strategy regarding weapon importation versus domestic development. SIPR I notes defense
evpenditure chreshold of berween 2 o 4 billion dollars. below which @ country must
venerally import all or most of its weapon systems, Only the USSR and the United States
have the resources to develop avaricty of weapon svstems for all mission arcas. Countries at
or slightdyabove this dhreshold pursue a0 mised strategy s with some importation and
minimization  of the number of svstems required  tor developrione. The apparent

procurement strategics for the cight countries presenced in tables Tand 1 as wellas tor the

USSR and the PRC are shown in table 11 which summuarizes the development programs of

those countries undertahen in the pcrind 1960 to 1908,

b.  The French domestic weapon development program as revealed by table H1and

other supporting information has the tollowing characteristics:
§ &
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I Magor strategic weapons have been omitted such as ABM sustems. Tong range
bombers. and advanced long range missile systems. There are obvious geapolitical as wellas
; ceonomic reasons for the ¢ utnissions.

r)
‘?* 20 The variery of weapon svstems is much smallers For examples France has

Lo combat aircraft tvpes i its air force compared to 8 for Britain, 3 for Sweden. and

- * . . et N ¥
roughly 30 and 25 for the United States and the USSR respectively

3o Operation at the “wechnological frontier™ established by the two magpa
powers is done in selecred arcas of serength, e supersonic aircraft, certain missile systens
such as low altitade air defense svstems L and helicoprers. Varving degrees of lag are noted
in other svstem areas e.g.. the nuclear weapons being develaped by France are comparable

to those developed in che United States in che Late 195076 and carly 19607,

3. Current Weapon l)v\'clopmcnl Program

1. Blancard. former Minister of DMA L in 1971 summarized™® the more recent important

DMA developmental effores as follows.
2. Strategic Atomic Force. Sea npials of 1o Redourable - the first nucear missile

submarine  SSBN . in Julv 1969 which then awaited  her missile complenment
10 surtace-to-surface ballistic missiles @ launch of 1c Temble in June 1969 wieh [
[ ondrov o scheduled for Taunch by the end of 1971 manatacture and delivers of the tis
SSBM warheads for the French Air Force and experimentation for the Navy SSBM
warheads, together with rescarch on thermonuclear warheads 8 firings o the Paditic in
1970 ¢ completion of the silos of the first SSBM unit on the Plateau dAlbicn: tost and

perfection of army . navy cand wir force seraregic missiles.

b, Land Torces. l)k‘\\'llll‘”lk'”[ of  the Tactical Atomic S_\\[L'llu PLUTON:
comtinuation of the production of the AMN 30 medium tnk: condnuation of production of
the vehicles derived from che AMX 13 liche tank selt propelled cons 153mme personnel
carrier. and engineering combat velide Cdevelopment of the lighe armored vehicdle AMX To:
comtruction of general service velndes, engneering equipmentotillers and hight weapons,
ammunition. and atomic detecion and protection equipment: construction of the tactical
helicoprer SA 330 PUMA - now delivered and the development of the SA 341 GAZELLE

helicoprers both in cooperation with Grear Britam

aclebiatials AT QUL ICITN, L UGI S (AT L o S A

e b 3wt o DS e P Pl T
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«. A Porce. Continuation of the construction of the MIRAGE HI (versions E and
Bob. and of the tansport aircraft TRANSALL: development of the Mirage F-1:
development. in cooperation with Greae Britain, of the tactical suppore and training aircraft
FAGUAR: perfection, also in cooperation with Great Britain, of the missile MARTEL: the
Lechmcal Directorate of Air Constructions (DTCA) s the technical service in charge of the
dovddopment of commercial aireraft: CONCORDE, MERCURE, and AIRBUS.

do Navw, Completion of the guided missile frigate Duquesne and of various other
vesselss contmuation of the program of corvettes. and other vessels: continuation of the
proveam ol comeentional submarines: continuation of the construction of the antisubmarine
wartare ASW aircralt ATLANTIC torders from the Netherlands and Ttalv): completion of
the orders concerning the ASW hclimpwr SUPER-FRELON: development. in cooperation
with Great Brican, ot the lu-limptcr WG 120 miscellancous reconstruction 13 escort-vessels,
noadermzation ASW detection cquipment;. and reconversion (INARVAL-type submarines).

¢, New Research and Development Programs. Antitank  missiles - ACRA. HOT,
MILAN and anoaircrae missiles for the army (ROLAND j: variable-wing aircraft. new jet
cnzines - M3 and wrborne equipment (VHF-UHF) for the air force: clectronics
computers amd components, lasers. ete): new powders and explosives of high power: high

Portonmance ammunition,

. Suppoirt Activity. Supporting rescarch and testing by the Directorate of Research
ad lmrillg Facihities DRME .

b Other Characteristios of French I)cvcl()pnwnt;ll Strategy

Addiconal characteristics of - Freneh developmental serategy reflect che desire for
sltsuthiaenay s resource constraints, and the limited domestic military goods marker as well
av the unigque characeeristios of the French political and industrial - svstem. Thes:

aracieristios, briefly listed here bue amplified in subsequent sections. are as follow:

° A cost minimizing cand risk-minimizing) design philosophy based on

simple designa,incremental development. and - the establishment of
requirements wichin the state-of the-art.

e The promotion of export sales to expand the military cquipment market.

° mternational collaboration imost notably with the United Kingdom and

West Gertnany to CONSCrve SCArce resources,

A A N A R e R B ittt s s
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e A government-directed consolidation of the defense industry to reduce

] duplication of resources.

©  The firm government control of all clements (in-house, nationalized. and
private  industry)  participating in  weapons acquisition, featuring
minimization of competition, assignment of arcas of specialization, and

nationalization of industry s necessary.

® The consolidation of the weapon acquisition tunction of the separate

] - .
; services into one defense ministry, DMA.
3 '

5. l)i“‘cring Situation Between the United States and European Countrics

Personnel of the Logistics Management Institute visited four European countries (France,
Great Britain, Sweden, and West Germany; in the course of studving the DOD-contractor

A

rcl;lrinnship;‘ Personnel in chese countries continually stressed that differences berween
their situation and that of the United States explain why Europe has proceeded in the
dircction it has but which might not be suitable for the United States. They stressed three

tactors:

a.  The lesser size and resource base of their countries has forced trade offs which

may not be optimal in other situations.

b.  Lacking major world power status. they do not have to be first in evervehing and

ready with a counter to any and all advances by an unfriendly power. Time is a less

demanding criterion. They recognize that the rewponsibilities of a major world power create

a much less tractable weapon acquisition problem.

¢.  The political svstem of cach country provides strong foundations for the

administrative processes of planning and executing the defense acquisition program. Major

conflices between the executive and legislative authoritics are unlikelv. Plans and policies

developed by the exceutive agencies are tantamount to national plans and policies. The

executive agencies have a great deal of discretion in management of the ;lcquisiti(m process.

Such administrative discretion also channels the development of relationships with industry

into less adversary less formal roles approaching those of a partnership.

9
(Reverse Blank)
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Section I11.

STRENGTHS/DIFFERENCES OF THE FRENCH WEAPON ACQUISITION
PROCESS DESCRIBED IN PRIOR STUDIES

1. Prior Studies of Dassault Practices

a.  Previous studies - most notably the Rand studics of Anthony and Perry*™7 —have
addressed the relative strength of the French weapon acquisition process vis-a-vis the United
States and the Soviet Union. The scope of these studies was limited to the French military
aircraft arca and. more specifically, to the firm of Dassaule (Avions Marcel Dassault-Breguet)
which dominates the military aircraft area in France. The question as to whether the
Dassault findings can be generalized to other French weapon systems arcas (c.g.. ground
forces weapon svstems) is addressed in a subsequent paragraph.

b.  Dassault aircraft have cstablished an cnviable reputation n the past several
decades based on  the high quality of their combat performance. low cost of
development/production. rapidity of development. and adaptability to a wide range of
applications. By 1970, 14 nations had sclected Dassault Mirages in preference to other
available combart aircraft.

¢.  The Rand studies®” aceribute this outstanding performance to the fo”mving
design and/or management practices:
(1) Incremental developmental philosophy based on evolutionary improvements
of a family of aircraft incorporating only one or two major design changes at a time.

(2) Simple designs aimed at the best obtainable composite of capability and low
cost.

(3) Pr()tot_\'pu dcvcl()pmcnt strategy and austere. rapid dcsign-protm_\'pc
construction phase aimed at eliminating arcas of technical uncertainty prior to commitment
of significant resources.

(4) Small design teams with stable employment. A core of 20 to 25 engincers
may expand to a maximum of about 100 at the peak of a project.
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S Eatensive thehe testing prior to produciion decision.

cot R R BT MR R NP Lt e R et 2 SOue s

6 Concentatihn on design and development racher than production. The bulk
o ["'nlluliun c|'|-l!ll I \lllunnll'.l('lc(l.

0 Dassaule participation in the generation of realistics briefly  stated,
potornunce aricnted requirements,

Qo

S Cost reduction «-mpll.n.\i.\ as . means of maintaining competitive A(lhll)l;lg(' n

T

mtcratonad sades and in mecting budget constrained air foree needs.

¢ 20 Obsenvations of Knowledeeable Source

0 . e . . . P

3 A Rncadedecable source™ whois tamiliar with both US and European weapon acquisition,
- has tiade the fellowing observations:

o o

a0 Small design teams are found ins the French companies of Thompson CSFand
Drssaules howaover, chere is generally Tiede difference between design teams in Europe and
th l.l!i[(‘\{ States.,

b. Iy Lurope. more emphasis s placed on improviag components and subsysteins,

Statcd reqoiromants arc based on existing technology for the separate parts.

o Furopeans trade oft cost, schiedule, and performance in their sweanon programs:

Loawovaer s the o Illl\ll.l\i\ Is On Cost.

d. Europeans rely more on simple systems and incremental performanc
pnprovements. They are less likely to build a completely new system from seratch.

e Generallvs Buropean countries do not udilize competing prototype designs
becase they do not think chey can afford it. In particular, France controls industry so that
thare is actuallv no competition.

fo There is o definite separation between the R&D phase and the production phase
SE Luropean weapon acquisition programs. Only when assessments have been made of a
complored hase daes dhie nexe phase begin.

v Given dhe sarie approach and procurement phases there s no significane

ditarence o dhe cost of R&D for European and comparable US weapon systems.

T T PRI e 1Yy




g8

e lH it T RSSO

FSTC-CW-01-112-74

3. Extent to which Favorable Dassault Practices Are Detected in Other Arcas

Ao The overall life evele model for the French weapon acquisition process s
summarized in section Voand presented in detail in the appendix. The model appears to

incorporate many of the Dassault practices 2imed at risk aind cost minimization.

b.  French armor design philosophy has stressed commonality of components in the
families of systems based on the AMX-13 light tank and the AMX-30 main batde tank. The
AMX-13 became the basic vehicle for an armored pcrsonncl carricr, carriers for mortars and
other weapons, 105-mm and 155-mm SP howitzers, a twin SP 30-mm AA weapon system,
an ambulance. a cargo transport. and for tank-recovery. bridge-launching, maintenance, and
command vehicles. The AMX-30 family will also include some of the above applications and
will provide the chassis for the PLUTON tactical missile launch vehicle,

c.  From the limited information available. it appears the favorable
design/management practices which have been reported for the Dassault/military aircraft
arca are found to some extent in other sectors of the French acquisition process. but
probably not to the extene to which they have been developed in the unique Dassault

organization,

13
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Section 1V,

THE ORGANIZATION AND ACTIVITIES OF DMA

Formation of DMA

a. Prior to 1961 the French Minister of Defense had Sccrctaries of State for Army .
Navy, and Air Force. and a technical directorate for cach Service. The government fele this
was an outmoded concept and wasteful of manpower and money.

b. By adecree of April 1961, DMA was established. The organization was completed
with the issuance of a decree in August 1965, Simply stated, the reorganization moved the
technical. R&D, procurement and major repair capabilities from the Services into one
consolidated Ministry of Defense (MOD) organization. The offices of the Seeretaries of the
Army . Navy, and Air Force were eliminated and the Services were also reorganized. Ac that
time. in addition to removing the R&D. technical, procurement. and like finctions from the
Services to DMA. the technical personnel were also transferred from the Services to DMA.
These personnel are the Ingenicurs de I'Armement which are discussed in section V1. DMA
works directly for the Minister of Defense. Mr. Blancard headed DMA until March 1974

when he was replaced by Mr. Jean-Laurens Delpech.

Responsibilities of DMA

The responsibilities of DMA are to assist the Minister of Defense by: the preparation of
armament studies. rescarch., and production programs and the management of these
programs in close cooperation with the Chicet of Staff of the Armed Forces and the Chiefs of
Staff of the three Services: the supervision of public establishments and national companices
"Acrospatiale. for example: which are involved in military studics. rescarch. and production:

and the supervision of industrial repairs to military equipment.
Mission of DMA
a.  Determine the milit;n‘y cquipment require ments for the three Services in dose

laison with the Services and dhe Chief of Staff of the Armed Forces. As such. the DMA acts

as an essentially military organization.
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b. Supply to the Services needed weapon systems and equipment by: acting as a
procurement agency; acting as an essential intermediary between the manufacturers and the
Services; and operating research, study, and production facilities. As such, DMA acts as a
true manufacturer from design to equipment construction.

c.  Regulate national industrial development by: assisting long-term development of
the industrial potential of private or national companies; developing an industrial policy;
acting (in behalf of military equipment) as a public agency similar to the Ministry of
Industries.

4., DMA Organization

The organization chart (fig 1) shows the structure of DMA. Comments on this organization

{ollow.

DELEGATE
MR. JEAN-LAURENS DELPECH

I |

[ozp ATOMIC [OFF TECH &
MATTERS MIL ADVISORS

ARMAMENT INSPECTOR

TECHNICAL INSPECTORS
E IN EXPLOSIVES
DIR PERSONNEL DIR PROGRAMS & DIR INTERNATIUNAL CENTRAL SERVICE
5 GEN AFFAIRS INDUSTRIAL AFFAIRS AFFAIRS TELCOM & ADP
DPAG DPAT DAL SCIT
1G DE L'ESTOILE
16 CAUCHIE

SERVICE INDUSTRIAL
SURVEILLANCE-ARMEMENT |~ — __
SIAR ——
- ~< ~— —— Te———

‘// I ~ ~—— —— —
| P Pl N [ = ] ~ — [ =~ 1
TECH DIR ARMY TECH DIR NAVY TECH DIR AF TECH DIR MISSILES TECH DIR R&D TECH SER POWDERS
& TESTING & EXPLOSIVES
DTAT DTCN DTCA OTEn ORME
IG GAUDIN
1G CAVE

Figure 1. Delegation Ministerielle Pour L’Armement (DMA).
a. Cabinet Technical and Military Advisors. Private staff of Armament Engineers

and military advisors who are technical advisors and who coordinate matters between DMA

and the scrvices.
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b.  Armament Inspector. Has permanent advisors for technical matters and for
formulation of  proposals  concerning the  organization, operation, and functions  of

armament studies and production agencies.

¢.  Directorate of International Affairs (DAI). Handles all problems of ¢xport and
sales of armament cquipment. Responsible for all questions pertaining to inr{rnzlri()nul
technical cooperation. Basic responsibility  for approving/disapproving  procurement of
foreign cquipment. Has a dircct hand in approving French-foreign industrial licensing
agreements. Currently headed by 'Ingenicur General de 'Armement de PEstoile.

d.  Service of Industrial Surveillance for Armament (SIAR). Has technical control of
most weapons manufactured in national defense factories. Administratively supervises
contracts including  pavinents and  liquidation.  Provides the MOD  with industrial

intormation.

¢.  Dircctorate for Programs and Industrial Affairs (DPAI). Prepares and coordinates
annual tinancial plans and budgets. Oversees industrial activities (and problems) of state,
semi-public. and private companics. This directorate works very closely with DAI and the

technical directorates.
{.  Dircctorate of Personnel and General Affairs (DPAG) and Central Service
Telecommunications and Automatic Data Processing (SCTI). Basically support functions

for DMA.

Technical Directorate for Ground Armaments (DTAT).

g

"1+ Responsible for the development of requirements. R&D. test and evaluation.

procurement, major overhaul, and manufacture of all ground foree matericl.

(21 Supervises and operates seven technical and cevaluation centers covering
biological.  chemical. and  engineering  cquipment. weapons  and  ammunition.  and
communications and clectronic programs. as well as ficlds of threat evaluation. nuclear
detection, ete. For cxump]c:

®  Boucher Biological and Chemical Studies Center (SEBC

®  Telecommunications Rescarch and Study Center (SEFT)

17
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®  Bourges Artillery Test Center (ETBS)
®  Toulouse Airborne Test Center (CAP)

.31 Supervises and operates 11 industrial-type facilities, which mainly study and
manuticture armament materiel and weapon systems. For example:

®  Mans Factory (ALM): Small calibre ammunition production.
®  Roannc Factory (ARE): Production of armored cars.

®  Tulle National Weapons Plant (MAT): Production of 20mm and
30mm cannons.

® Issv-les-Moulincaux Factory (AMX): Production of AMX tanks.

4} The importance of DTAT is indicated by its employment of some 22,000

pe )Pl(‘.

h.  Technizal Directorate of Construction, Naval (DTCN). Responsible, like DTAT.
for all naval materiel for construction. repairs, R&D, ete. Facilities at Cherbourg. Brest.
Lorient. Toulon, Dakar. Papecere, cre.

t.  Technical Directorate for Air Weapons and Equipment (DTCA).

1 Responsible for rescarch, technical teoes. production, and  repair of
acronautical cquipment.

2 Has both military and civilian competencey. Since the French Government
GOF s the biggest customer of the acrospace industry. the DTCA Ingenicurs actually
support this industry.

'3) Operates three test centers: Bretigny sur Orge Filghe Test Center (CEV):
Propulsion Test Center CEPR ) atc Saclav: Aviation Test Center (CEAT) at Toulouse. (In
addition to tests of miliary aircraft. CEAT also tests civilian aircraft such as the
CARAVELLE and CONCORDE another example of the military/industry mix.
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j.  Technical Directorate for Missiles (DTEn).

¢

{1} One of the newest directorates  established in August 1965,

(20 Responsible for rescarch, construction, testing and deployment (to che
services) of ballistic missiles and for space systems, e.g.. surface-to-surface ballistic (nuclear)
strategic missile (SSBS): sea-to-surface ballistic (nuclear) strategic missile (POLARIStype)
(MSBS): medium range ballistic missile for the army (nuclear) (PLUTON).

{3+ Operates two rescarch centers: Ballistic and Acrodynamic Rescarch Lab
(LRBA) at Vernon: Propellant and Missile Assembly and Test Center (CAEPE) at St.
Mcdard en Jalles.

K. Directorate for Research, Pevelopment, and Testing (DRME).

(11 Preparation of overall scientific and technical rescarch programs for the
services and supervision of the resultane work. e.g.. the awarding of rescarch contracts to
private and public agencies: overseeing State rescarch agencies such as the Office of
Acrospace Studies and Research (ONERA) and the French-German Institute at St. Louis:
creating, organizing, and coordinating test facilitics for DMA and the Services | Landes Test
Center (CEL). which is mainly army, and the Mediterrancan Test Center, for ballistic missile
testing] : providing scientific and technical information for DMA and the Services through
the Armament Documentation Center (CEDOCAR): operational research at the Joine
Center of Operational Rescarch (CIRO)).

{2 The title of DRME is somewhat misleading i that it is not the only RD&T
activity in DMA. As was shown. DTCA {Air! is also responsible for R&D and testing. DTAT
(Ground) also has RD&T facilities, as does DTCN {Sca).

[ Technical Service for Powder and Explosives (STPE). Provides all powders.
explosives,  chemicals and rocket motors for the  Services. It has  cight industrial
(Statc-owned) establishments and three studv and rescarch centers. Approximately 50% of
the output is sold to the private sector in France and to CXPOTt CUSTOMICTS (agdin i”ustr;\ting
the close intermix of government and industry ).

5. DMA Control of the French Armament Industry

a. The main source of power and action in DMA is DPAT and DAL These two
dircctorates, led principally by DAL (I'Ingenicur General de P'Estoile), have, over the past 5
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to O vears, restructured the entire French armament industry. Through these directorates,
the GOF controls dhis industry whether the companies involved are private, semi-public, or
statc-owned. I fact, itis almost impossible to dis.inguish the line between the State-owned
Acrospatiale. for example) and private (Dassault, for example) companies. In many of the
private or semi-public companies, the GOF owns a major interest and even has active duty

military and/or engineer officers assigned for duty with the company.

b, The GOF has. in effect. forced the merger/consolidation of many companices with
the express purpose of “reducing the greac dissipation in the acronautical equipment sector
of industry to enable it to more casily mecet the severe international competition, increase
opportunities of safeguarding its activities and obtaining new outlets and new markets.™
{Quote trom DMA Bulletin #7, 15 February 1973.) Examples include: 1967 Dassault took
over as major stockholder of Breguet: January 1970 Acrospatiale, a State-owned company.
was formed by a merger of Sud Aviation, Nord-Aviation and SEREB (Sud-Aviation had
previoushy been formed by a merger of Ouest-Aviation. Sud-Est Aviation, SFERMA, and
Heli-Service s February 1973 four companices  involved in navigation and  autopilot
cquipment manufacture (CROUZET, SAGEM, SFENA. and SFIM. with a total of about

15,000 cmploveessigned a memorandum of understanding to combine their effores in both

4
o

milicoy and civilian airerafe work in the presence of Mr. Michel Debre. the Scerctary of

state for Defense. Although not exclusively a military: matter. the development of a
computer industry has followed a similar pattern. The Delegation a Pinformatigue “DF .
which is headed by an ingenicur de Farmement and is part of the Ministry of Scientific and
Industrial Development. developed in 1967 the ~Plan Caleul.”™ and o company -~ the
Compagnic Internationale pour Pinformatigne (G was formed. Government policy as
speled Gue by DEin the “Plan Caleul™ specifies that CH must get ar least 50% of all orders
for compueers for civilian SOVEFRINCNL requirements and 100% of orders to mect milit;n‘y

requirements (it CHcan meet specitications ).

e In sunimary . DMAL principally through DAL has carcfulin orchestrated the entire
French armaments industry as o tool of the State. Its effort o promote toreign military
sales and to talfill the basically small French Service requirements has resulted in the

development of a first class and highly competitive armament industry.
Size of DMA and Defense Industrial Effort

4o DMAL <o far as s sive is concerned. has been deseribed as the number one
company in France. It vmpln'\.s some 80,000 persons in ;1ppmxim;ncl\' 50 establishments. In
1969, the DMA personnel included 13000 Armament Engineers. 1600 Armament Studyv and

Techniques Engineers. 980 detached and  adminisoative officers (including  scientists
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pertorming cheir military service), 1600 high-ranking civilian engineers. and approximately
75.000 technicians. specialists, unskilled laborers and employeces.

b.  In addition, DMA uses numerous nationalized or private concerns which (with the
DMA  personnell total approximately 270,000 persons with an annual  business  of
approximately 16 billion francs. Fifty percent of armament orders are placed with private
concerns, 307 with nationalized companices, and 20% with State establishments.

7. Differing Activities of DMA

a. Mr. Blancard, former DMA, stated that it should be emphasized chat the activities
of the DMA are on two different levels: the public authority level, which is responsible for
determining the technical needs. the control and signature of contracts, the evaluation of
the solutions proposed. the management of the resources, cte.: and the manufacturing level,
whether the DMA manufactures armament in its own service facilities concurrendy with. or

separately from, private industry,

b.  These two aspects were singled out, not just for reasons of clarity, but also to
diminish confusion between decision authority and contracting or manufacturing partics
which results from the two identities of the State. One identity decides that something is to
be done: the other identity actually does the task as a contract executor. In such a case.
these two missions are of differing nature. The purpose of the DMA is to strive to increase
progressively the separation between the two identities in management. in organizational

structure. and finally in the means themselves.'

8. Role of Ingenicurs de I'Armement (Armament Engineers)

The French Corps of Ingenicurs de I'Armement (Armament Engineers - provides the core of
the exccutives of the DMA and the managers for the various rescarch. test. construction,
procurement. and maintenance activities operated for the services by DMA. As such. they
play a key role in the French weapon acquisition process. The unique characteristics of the
Ingenicurs de I'Armement are as follows: a carcfully designed selection/education process: a
continuity of technical assignments (i.¢., no rotational assignments to non-technical service
duties): unique ranks/titles cquivalent to military grades: and carcer progression within the
corps based on progressively higher technical management assignments. This management
concept for the provision of carcer militnry-tcc]mic;ll managers 1s cmpluycd (m]_\' b)’ France
and Spain and is described in more detail in section VI

(Reverse Blank)
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Section V.

THE FRENCH WEAPON LIFE CYCLE MODEL

I P L P T T

&
. 1.  Overview
a. In figure 2, a “flow chart” is presented which depicts, broadly, the steps followed
. by DMA and the services in developing new weapon systems. The responsibility for
execution or coordination of the various steps is also shown.
l'
E
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Figure 2. Program genesis and development.
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b.  The appendix presents a more detailed breakout of the life cycle model provided
by MAAG. France.” The appendix flow charts have the following sequence of presentation:

(1) Unfolding of Army Armament Programs (Overview).
(2) Prcliminary Phase: Military Requirement Definition.
(3)  1st Phasc: Program Definition Study Management.
(4)  2nd Phase: Realization, Tests. and Experimentation of Prototypes.
(5° 3rd Phasc: Production Enginecring for Manufacturing.
16)  4th Phase: Preproduction Realization and Tactical Testing.
(7) 5th Phasc: Production-Acceptance-Accountability of the Service Directorate.
(81 Placement of New Matericl Into Service in Troop Units.
¢.  The appendix flow charts are self-explanatory and depict a carefully developed
sequence of steps designed to generate pragmatic requirements and reduce uncertainey
before entering cach succeeding step.
2. DMA Description of the Life Cycle

Mr. Blancard.'® has described the conception. development. and production of French

wedpon S)'S[CIHS dS f-()”()WSI

“The statement of military requirements is the responsibilicy of the serviee
statts. Acting with them in close. continuous and confident cooperation. the
Ministerial Delegation for Armament is. at this level, a cechnical adwisor,
responsible in particular. for the translation of operational needs into technical
specifications and for demonstrating the feasibility of the requests and the
impact of the desired performance on cost and delivery dates. Then, the
Ministerial Delegation for Armament is responsible for the supervision of the
program selected, controlling at the same time the quality of the armament as

well as the cost and che delivery dates. . ..

24
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“Before launching a program, it is essential to identify exactly what it contains
and to estimate with the maximum of realism the expenses involved and the
time required. This is the purpose of the preliminary study.

T

R

“A new program is born from the meeting of an idea of realization which may
originate from a staff, a directorate of the DMA, or an industrial firm, with an
operational need, existing or expected, and not always clearly determined.
Then, a discussion begins between the General Staff and the Delegation in

order to determine by successive approximations the military characteristics of
the equipment or system to be developed and their translation into technical
characteristics. The firms liable to develop and manufacture this equipment or
system and the cconomists responsible for inserting this new program in the

financial context must be closely associated in this discussion.

b At this phasc, it is essential to rescarch systematically every possible solution
corresponding to the more or less ambitious characteristics of the program. The
staff must know the cost of every technical requirement: it will then advisedly
sclect the best compromise between cost and performance.

“Preliminary studies will determine the feasibility, through computer studies or
actual test, in order to find out if the project is feasible.

“Studies comparing cost and ¢fficiency are more and more frequent in order to
determine the most advantageous solutions. In the past, the technicians used to
offer the most sophisticated solutions without considering the expenses: today,
the cost is onc of the main factors. An cquipment meeting only the need which
has been previously accurately determined by adequate operational research,
y and which can be financed. is more reliable than an c¢quipment more
sophisticated—but bevond the need -and which, because of its high cost, will
remain only a project or will be abandoned after the prototype is built.

“Another important consideration: the cost of the equipment determines at
the same time the volume of the series and the production schedule, and varies
proportionally inversely to one and the other. There is obviously interest to
find, for our equipment, a market outside of our own Armed Forces. therefore,

the necessity of considering the export aspect (an important factor although
not decisive) in the discussion between officers and engincers on the definition

F of the program.
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“This prcliminary study is finaliced by the establishment of a document

determinmyg the program. the conditions of its dcvclnpmcnl and  the

AT AT A

organization required for its realization.

“Afer the dedision to faunch che program is tahen, one enters the (‘l(.‘VL‘]()PII)L‘I][
ard producdon phase which  comprises generally - the f()”()wing steps:

espeaiallv for equipment manufactured in large quanticies)

e Doevelopment of one or several prototvpes: first, prototvpes to verify
tie possibility of w technical solution, then prototy pes for the study of
aeoperational soludon, for the technical tests and military

cyperimentation:

e  Construction of the production equipment (tooling, testing and control
i g t

«'\Illll\lllt'll( o5

®  Construction and expermentation of o preproduction series. then,

mass production including maintenance spares, documentation. .. )

“Hhe duration of the process of definition, development and production of
modern armament equipment trom the portable weapon to the fighter-aireraft
o misstde s very often of approsimately HO vears For this reason, many
precautions are requived before starting this process. Preliminary rescarch (in
connection awith Divectorate for Researdh, I)v\'vlnpnwnt and Testing (DRME)
studies s conducred. For this reason also an importane part is allocated to the
plinmime ot the technical research and to what the Third Law of Program calls

Projparation of the Puture” and whicl comprises:

o  Rowarch leading to new combat processes. including eventually the
coratruction of mock ups or test models 1o verify the value of the new
Tt 'lllik.ll vxlll(i«lll\i
o  Stadies and Realizations of general incerest:
o Weapons system test centers.”™
3o Generad Comments on Life (fyclc
A he services participate in the svstem carly in the requirement and definition

phases but the basic R&D and testing is carried out within the DMA. The services become

26
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involved in the testing cycle, normally, only at the operational testing and evaluation phase,
after prototype testing is completed.

X b The weapon systems developer/producer participates in requirements definition
E whether the producer is an in-house facility or an industrial firm, such as Dassaualte,

i c.  The requirements statements which are generated are minimal requirements with
4 great emphasis on cost, export market competitiveness, and production quantitics.
4 d. Excensive use is made of prototype testing,

¢ The systent s supported by arescarch and operations rescarch program designed

to provide the required technology base and analydical capabilities for the design and

\k‘lk‘t t M " ()l‘ \\'L‘.‘l}‘()ll SVstems.
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Section VI

R&D PERSONNEL

A. INGENIEURS DE L'ARMEMENT
1. Background

A kev to understanding the workings of the French military/industrial comples are the
French Corps of Ingenicurs de I'Armement (Armament Engineers). Prior to g law of
21 December 1967, there were a number of mi]it;lr)‘ cnginccr corps {armament., naval
construction, acronautics. powder and explosives. telecommunications, work engineers,
cte. ) Effective 19 March 1968, all of these corps were merged into two Armaments Corps,
the Armament Engincers and the Armament Technique and Rescarch Engineers.

2. Education/Selection

a. Approximately 807 of the Armament Engineers are graduates of the Eoole
Polvtechnique. This school is roughly similar to a combination of MIT and Cal Tech. but is
operated by the French military as a military school. Competition for entrance is keen.
Students enter after receiving the baccalaurcate degree (which approsimates completion of

two-vear junior college in the United States

b.  The balince are recruited from graduares of other technical or professional
UNIVCTSITICs.

¢.  Upon selection, VOUNE arimamnent ¢ngineers formerhy entered one of seven Uservice
or branch™ national postgraduate courses as tollow: acronautics, armament (armyv - naval
construction, powder (explosives, propellanes. missiles o telecommunications, clectricity

and nuclear weapons.
d. With the consolidation of the inany corps into twao corps the postaraduate courses
were consolidated into twor the National School of Acronautics tTENSA at Toulouse. and

the National School of Advanced Technigues TENSTA ) in Paris.

c.  Atter completion (or prior to attendance: of the postgraduate courses the

Armament Engineers attend a service academy for 1 vear ot general military studies,
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. There are approximately 1300 Armament Engineers. Almose all of the
approvimately 1500 Armament. Technique and Rescarch Engineers are graduates of less
prestivious schools and do not enjoy the same status as the Armament Engineers. Where two
engineers of the same rank are stationed together, the Ecole Polytechnique graduate will
command.

3. Ranks/Titles

4. The Armament Lagineers have ranks cquivalent to the military. Although they are

seldom seen in uniform. they do wear them for certain occasions.

b, Upon completion of their total schooling they are “commissioned™ at the
cquinalenc rank of USA captain.

¢ Titleoabbreviation of title or “rank.* and equivalent USA rank are:
Ingenicur de PArmement (T1AY 000000 L. Captain
lngenicur Principal de FArmement (IPA) L L. Major
Ingenicur en Chet 2d Class (ICA) ... oL L. LTC
Ingenicur en Chet Tse Class (ICA) ..o Colonel
Ingenicur General de I'Armement
2nd Class) JGAY o Brig. General®
Ingenicur General de FArmement
Ist Classt JGA - oo o L ... Major General®

'Wo star insignia

Fhree star insignia
do The  Engineers  of  che Armament Technique  and - Rescarch - Corpsare
orleds Ingenicur des Frades et Techniques de FArmement (IETAS: Ingenieur Principal des
Eoades eoTechniques de PArmement IPETA Ingenicur en Chet. . oand so on.

-1, Functions/Duties

a. Although the various corps have been consolidated. individuals tend to continue

to be functionally oriented with army, navy, or air foree specializadion.

30
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: b.  The Engincers provide the executives for the various research, test, construction,
3 procurement, and maintenance activities for the services. The Engincers manage these (and
other) facilities under the overall supervision/control of DMA in a manner roughly
equivalent to the US DOD but with much more power and authority.

P T TTRTRRLIERTE

¢.  The Engincers also provide the core of the exccutives of the DMA.

d.  Carcer progression is based on a series of technical management or scientific
assignments of progressively higher responsibilities. Engineers are not given rotational
assignments to regular service duties.

5. A Carcer in Three Periods

Generally, the carcer of an engineer comprises three main periods. the beginning ot cach

T

1 being the occasion of an orientation.

a.  First Period. For the engineer, the first orientation varies with the manner of
recruitment  (graduated  from  Ecole Polytechnique or recruited through competitive

b RIS

examination), from the choice of a branch (army, air force, navy, special weapons), and the
sclection of a technical specialty for which he receives training during his stav ac the
Sup’Acro (Advanced Acronautics School) or the ENSTA. These factors condition his firse
assignment.  During  this  period. which extends approximately 10 vears following

ternination of his training. the voung engineer is placed ac the disposal of a technical
directorate (DTCA, DTCN. DTE. or DTAT). During the first 3 vears, he is given a training
assignment in cither an industrial cstablishment, a test center or a laboratory. where he

lcarns his job while rendering increasingly important services. Generallv, during the
following years. he remains assigned to the same technical directorate. During this phase, the
engincer participates in short periods of improvement training. During this period (or during
the following onc) certain engineers mav participate in long training periods to achicve
additional specialization.

b.  Second Period. The engineer has reached approximately the age of 35 and has the
experience of 10 years in his job. He may sclect among three types of carcers: a specialist
carcer skilled in a given technical or scientific ficld: an essentially technical carcer. as
monitor or coordinator of a joint-technical team, project officer for weapon svstems, chicf
of a group in a technical service, cte.; or a carcer of administrative or industrial management,
c.g.. functional assignments in the establishments or staff duties ar the central
administration, subdircctorate, and directorate levels. 1t is during this sccond period. of
approximatcly 10 years' duration, that the aptitudes for the highese assignments in the
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Armament Corps are revealed (the real selection being made at the beginning of the third

E pcl‘ind).

3 ¢.  Third Period. At che age of approximately 45, the engincers are personally
informed of their possibilities of access to the various assignmients, and, in particular, to the
highest ones. The selected engineers eventually occupy rhe key management positions in the
DMA. Others remain at the levels achieved during the second carcer period and still others

gl bt e

move to positions in the defense industry. At the present time, 845 Armament Enginceers are

TR

cmploved by the administration or by private or nationalized companies where they are
detached or which they joined after resigning.

B. PROGRAM MANAGERS

6. DMA Program Managers

The DMA makes use of program managers for major systems. Their functions are briefly
listed in the appendix life cyele model. Program managers are drawn from the Ingenicurs de
I"Armement and are selected primarily for their general management ability. The Logistics
Management institute? provided the following information regarding program management
in Britain and France. The program manager is not responsible for defending his program or
participating in its advocacy within or without the central procurement organization, Other
people are responsible for these functions. The program manager is responsible solely for
exceuting a defined program within established performance. schedule. aud cost parameters.
In Britain and France, it is thought that program managers should not be drawn from user
organizations. While user input is cssential, program managers need more objectivity
regarding the total program  ¢.g.. cost impact among other factors  than can be expected if
thev are users also. In France. this objectivity is provided by the Ingenicurs de I’Armement
who are outside of user commands.

C. DESIGN TEAMS

7. Comparison of US and French Design Teams

The efficient use of small design teams by Dassault was discussed in section 1. Shapiro,'? x
bascd on a study of French (apparenty Dassault) and US acrospace practices, found. for
similar development programs, that US engineering manhours were 6% times as great as the i
French effort. He ateributed this to: the maintenance of recognized design teams in Europe: , 5‘3;
small design team size and  continuity (studies suggest 5 vears are required for peak "'
creativity) leading to valid communication and teamwork: US practice ofshowing technicai
32
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capability by high density of degrees (i.c.. scientists) rather than proven designers: US

project ortentation resulting in suboptimization to the detriment of subscqucnt projects and
continuity of design teams; and US procurement documentation which is much more
complex and voluminous than for the French. Shapiro recommended imitating successful
French practices by placing a greater value on successful design teams and removing
contractual and procedural pressures which lead to the use of large numbers of people on
US R&D projects,

33
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Section VI

COSTING

Introduction

Little information was obtained regarding French weapon costing techniques and resules:
however. the limited evidenee available indicates French cost estimates compare favorably

with US cost estimates.
Summary of French Costing Results

Kaldor® listed increases trelative to initial estimatesy in French expenditures for nuclear
weapon and convendonal weapon svstems, The summary results were as follows: For
strategic nuclear systems the actual expenditures were 190% and 117% for the periods
1960-1964 and 1965-1970, respectively: for conventional weapons. actual expenditures
were 113% and 90% for the same periods. Differing svstem categories and time frames were
used for US cost estimating resules: however, the results generally indicate greater costing

accuracy for the French svstems.
Dassault Costing Practices

Perry® reports Dassault uses both “builc-up™ and paramerric cost estimating techniques

relving heavily on experience drawn from 23 vears of experience during which the company

built 24 military aircraft prototy pes. Dassaule claims its cost estimating accuracy is normally

no more than 10% in crror. Perry nowes that normal error for recent US programs is 40 to
80 percent. Perry attributes the Dassault accuracy to experience. incremental developmental

philosophy, risk aversion, and company emphasis on cost control.

4. Contracting in Small Steps

Several references? ® mention the practice ot stepbvestep contracting as a means of
controlling project uncertainty. A program is divided into small steps which limie the

contractor’s risk and improve the opportunity for fixed price contracting,
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5. Types of Contracts

Cost reimbursement contracts are generally used in development  programs of high
uncertainty: however. there is concern for the lack of cost control in such contracts.® There
is strong pressure to aim at a fixed price at the carliest possible date. Where cost
rcimbursement contracts are used, the contract segments are generally short and the
contractor is made aware that costs exceeding budgeted amount are likely to lead to

program cancellation.

PR oy
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Section VIII.

1

Iﬁ TECHNOLOGY BASE

£

\3 1. Rescarch in DMA Facilities

¢ .

a.  As noted in section IV, the four technical directorates (ground. air, naval, and
-" missile svstems) all maintain in-house facilities which operate rescarch programs to sustain
the technology base in their mission arcas. In addition. DRME operates two “corporate
E faboratories,” the Institute of Saint Louis (Institute Franco-Allemand de Recherches de
9 Saint Louis-Mulhouse, France). and the Office of Acrospace Studies and Rescarch (Office
‘ Nacionale d"Ecudes et de Recherches Acrospatiades ONERA ),

).

Q b.  The Institute of Saint Louis is a French-German laboratory having a staft of
4 approximately 600 people with both French and German directors. The institute was

created after World War 1T as o means of utdilizing captured German scientists. The

laboratory functions include ballistics. acrody namics. physics, and metrology .

]

m ¢. ONERA has acquired an excellent reputation for the rescarch it performs in the
r: arcas of acrodvnamics. struceures. phyvsics. and matcerials., *?
d.  The place of DMA-supported rescarch in the weapon acquisition process is 3
7 depicted in general terms in the carly phases of the lite evele model shown in the appendix. i
- ¥

¢.  Data Exchange Agreements (DEA' provide exchanges between the Unired States. 1
France. and other participating countries of technical and scientific information of mutual
1 interest. These are useful in avoiding unnceeessary duplication and in promoting closer
; cooperation at the working level for all countries.

: . The DMA in-house facilities also support a considerable amount of contractural i

« rescarch with private firms as well as fundamental rescarch at universities. Figures were not 1
\‘ available regarding the ratio of in-house to external research, 3

¢.  France (ac well as cvery other nation including the Soviet Union) draws ta the

8 fullest extent on the rescarch and technology generated by the United States. :

o3
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2. The National Effort for Rescarch

4. The national effort for rescarch amounted to 12.65 billion francs in 1969, of
which 8.9 bitlion was financed by the State (including 2.4 billion for the armed forces) and
3.75 billion by the private sector. The part developed by the State is about 40% (5 billion).

and the pare of the nationalized or private industry is the remainder, 7.65 billion.! &

b, To cncourage industry’s active participation in rescarch, government pr()vidcs
cencrous incentives in the form of tax exemptions connected with R&D expenditures. ¢,
fifty percent writeoff in the first year of capital expenditures on buildings and equipment

purchased for rescarch purposes.

¢. French science policy structure is highly centralized and closely organized. The
Prime Minister has direct authority over planning and coordinating the overall rescarch
program. In June 1969, the Ministry of Scientific Rescarch and Space and  Atomic
Development was merged with the Ministry of Industry to form the Ministry for Industrial
and Scientitic Development. This ministry  controls a considerable portion of the
vovernmental science budger and has a predominanct voice in approximately 50% of
vovernmental spending for RaD.

d. The Aromic Energy Commission (CEA) maintains rescarch centers at Saclay.
Grenoble. Cadarache, and Fontenav-aux-Roses as well as six military centers subordinate to
its Division of Military Applications.

¢, Chiet advisor to the Prime Minister for rescarch in the area of national defense is
the Scicantic Action Committee of National Defense (CASDN . which is charged with the
initiation and coordination of detense rescarch. CASDN occupies a position in national
defense similar to that of the Interministerial Committee for Scientific and Technical
Rescarch which reviews the overall non-defense rescarch program and offers advice to the
Prime Minister on rescarch structures. programs, and budgets.

t. The svstem for the organization and financing of rescarch in France (as well as
West Germany and che United Kingdom® is well defined ina 1972 OECD publication.'?
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Section 1X.

IN-HOUSE FACILITIES

1. The Role of State-Owned Defense Establishments

As a matter of policy. West Germany has no defense in-house establishments such as arsenals
and laboratories. Sweden does not appear to make use of them. Great Britain relies almost
exclusively on private industry to do its engincering work but the defense establishments
provide the following main functions: to do defense related rescarch: to assess industry
proposals for technological feasibility and cost schedule realism: to monitor or supervise
work assigned to industry: to help firms in time of technical crisis: and to test and evaluate
the effectivencess of systems during development. France relies quite heavily on Statc-owned
organizations to accomplish defense needs, and Srate-owned facilities are scen as a

countervailing force on industry.’

2. DMA In-House Facilities

As noted in section 1V, DMA has delegated technical responsibilities for weapon classes to
four technical directorates: DTAT (Ground), DTCN (Naval), DTCA (Air Weapons and
Equipment). and DTEn (Missiles). In addition. a technical service. STPE. has responsibilicy
for powders. explosives, chemicals. and rocket motors: and DRME has overall responsibility
for rescarch and testing. Each of these DMA clements operates State-owned facilities.
Summary statements and/or examples of facilitics were provided in scction 1V for the above
DMA clements. The remainder of this section will concentrate on the in-housce facilities for

ground forces weapon systems.
3. Technical Directorate for Ground Armaments (DTAT)

4. DTAT has two diffcring functions. a State function and an industrial function. as

follow:

(1) The State function of DTAT is to meet the technical requirements of the
French Armed Forces. i.c.. it must: define the technical specifications of the materiels in
cooperation with the staffs: manage  technically and  financially - the  design and
manufacturing -ontracts concluded with the industrial sector: carry out the technical

cevaluations: and take part in the industrial policy of DMA,
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V20 e essencially deals with gmund armaments. The army staff s thus 1ts main

customer, but it can supply the other forces.,

3 DTAT also has an industrial function for design and production. Tt has at ity
disposal the national manuofacturing establishments which form the “Groupement Industric
des Armements Terrestres™ (GIAT). DTAT works also with private or nationalized

companies. especially in the fields of electronics, missiles. and optics.

b, Certain advantages result from the creation of GIAT to perform the industrial
functions,
(1, The State-control mission is reinforced and better ensured. Before the
creation of the GIAT, numerous engineers were responsible for functions involving both the
industrial aspect and the State control aspect. From this viewpoint, the specialization
senerated by the formation of the GIAT was favorable.
220 Improved knowledge of the actual price of production by State industry
resulted. Formerly . the expenses of the industrial function had been mived with those of
the State-control function. The separation of these two oy pes of expenses was facilicated by

the ereation of the GIAT.

(3) Incrcased coordination and control was achicved of the 11 oreanizations
within the GIAT.

¢.  The other cight DTAT organizations (excluding ity central administration ) are:
the central contracting service whose function involves making contracts for the production
of armaments with private or nationalized industries: six technical or testing centers with
the missions of specifying and  supervising armament studics. technicallv evaluating
protony pes, acting as technical experts for the central adminiseration, and making contracts

for the manutacture of electronic equipment; and o training center.
d. Of the 22,000 DTAT personnel, 17,000 are GIAT employees. The activity of the
DTAT. including all the contracts made  dircctly  with  private industrics. involves

approximately 3 billion franes: the turnover of the GIAT is approximately 1.5 billion francs.

4. Groupement Industriel des Armements Terrestres (GIAT)

Ingenicar General Massard of GIAT provided the following description' ' of GIAT activities
in1972:
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“Two vears ago the decision was made to create the GIAT by uniting 11
organizations and creating within the Central Administration a department
responsible for insuring their coordination. These 11 organizations are of an
industrial nature, signifying that they are responsible for designing, producing.
and repairing armament materiel. ... The GIAT is the industrial branch of the
DTAT. It differs from other industries in that it is entirely subject to
administrative  regulations: all personnel have  State status. be they civil
servants, contractors, or laborers: salarics and manpower are determined by the
State: ity purchases arc in the form of State contracts made according to
contract regulations, after the consent of control organizations when the total
amount involved exceeds certain limits: no stocks or sharcholders who would
control the organization or receive dividends are involved. The GIAT s
mtegrated into the hierarchical structure of the Armed Forces Ministry, and is

subject to the control of the Inspector General of the Armed Forces.

“It has no tinancial or legal independence with respect to the State. The GIAT
can mahke contracts only in the name of the State. It cannot obtain loans from
banks or Treasury advances. 1oy funds come exclusively from the State budget
or from pavment by foreign or private clients.

“Since the mission of the GIAT almost exclusively involves armaments, its
activity is determined to a great extent by the budget of the Nadonal Defense.
whereas private industries are involved in large-scale non-State-controlled
activities enabling them to withstand  variations in the volume of State

contracts, . ..

“For 200 vears the DTAT has had a special Treasury account calied the
Business  Account of Armament Productions” similar to that of private
companics, enabling the organization to establish an overall operating account.
anaccount of Tosses and profits, and a statement of affairs every vear. The
GIAT now has its own accounts which are much more similar to those of a
private company. ... The GIAT is competitive with respeet to French and
forcign indus rics.

The GIAT iy active in the development of almost all types of ground

armaments. The three major arcas of activity of the GIAT are armored vehicles,

wedpons, and ammunitions.

41

TITTT

condow L il Rt




FSTC-CW-01-112.74

“The AMX combat tanks,  APC’s, recovery  cquipment,  bridge laying
cquipment, construction vehicles, 105 or 155 mm artillery matericl, and
antiaireraft vehicles are known worldwide. Nearly half of the AMX 13 tanks
manufactured have been exported. The AMX 30 has been put under full scale
production. The firse AMX 10°s have just been released.

“The design and development of prototypes and preproduction madels or
armored vehicles are under the supervision of the Issy-les-Moulineaux Factory
(AMX) at Satory ncar Versailles. The rescarch  departments of various
organizations and industries are participating in chis work.,

“Mass production is performed by several GIAT organizations:

® Roanne Factory (A.R.E.). development of the body and final
assembly (99% of its activity);

e Tarbes Factory (A.T.S.), manufacture of turrets (40% of its activity):

®  Bourges Establishment of Armament Rescarch and  Manufacture
(E.F.A.B.), production of main armaments (90, 105, 120, or 155 mm
auns) (50% of its activity):

o

e  St-Etienne National Weapons Plant (M.A.S.), production of light currers
cquipped with machine guns or 20 mm automatic guns (35% of its

;l(‘ti\'it)’ ):

e Tulle National Weapons Plant (M.A.T.). production of the weapons

mentioned above: machine guns and automatic guns.

“Private or - nationalized industries also participate a great deal in the

production of engines, armor. radio units, optics, and diverse mechanisms.

“The weapons section has been mentioned only with respect to armored
vehicles. To complete this description, the following should be added: 30 mm
vins manufactured by the Tulle plant (MLAT.) for the Air Force or Air and
Sea Forces, or for airplane manufacturers who export their products: and
individual weapons (riffes. pistols, rocket-launchers) manufactured by the

St Erienne plint tMALS.)L plus diverse subcaliber practice weapons.
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“The activities of the ammunitions section are diverse, from the pistol cartridge

to the antitank missile.

“The E.F.A.B. supervises research related to weapons and ammunitions, but

relies heavily on the manutacturing organizations.

“The Mans Factory (A.L.MJ) (100% of its activity) and the Toulouse Factory
(50% of its activity! manufacture infantry  cartridges. The latter is the
manufacturer of 20 and 30 mm ammunitions, in cooperation with the E.F.A.B.
(fuzes) and the Salbris Loading Factory (A.S.S.) for the loading of explosive
ammunitions. The Tarbes factory makes primers for all the ammunition.

“Artillery ammunition is loaded and assembled by the Salbris factory, with
several organizations participating in their manufacture: the shell body and the
primers are made at the Tarbes factory (AT.S.), the shell cases at the Rennes
factory {(A.R.S.). and the fuzes at the E.F.A.B.

“In the arca of antitank rockets. the Puteaux Factory (A.P.X.) employs its
rescarch department. and the St-Etienne plant controls production in which the
factories of Salbris. Rennes, and Tarbes and the E.F.A.B. participate.

“With respect to missiles, the AP.X. rescarch department s of prime
importance. while several establishments participate somewhart in producrion:
the St-Etienne plant, the Salbris factory, and the E.F.A.B.

| )

“Another arcainvolves materiel for nuclear and chemical protection, detection,
and decontamination. To a great extent, the St-Etienne plant is responsible for
the manufacture of this materiel, which corresponds to a smaller volume than

the preceding matericl.
“The study and production of armament materiel represents more than 95% of
the activity of the GIAT (exportation is 175 currendy. probably close to 1/4 in

1974, ...

“The turnover at the GIAT in 1972 was approximatcly 1500 million tfrancs.

The main catcgories arce:
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1 o armored vehicles 477

® ammunitons 297

1 ® weapons not mounted on armored vehicles 6%

<24

] : : : '

, o diverse manutactored articles 107

: o rosearch and development - 8%,

“The cadded value™ of the GIAT represents 35% of its turnover. which
£ ] . : . . . .

; Hlustrates the anportance of subcontracting and purchasing in private industry
4 and results from the practice of calling on che industry rather than increasing
4 the capacity of the state organizations. ...
b .

“The magor cienes to which the GIAT furnishes studics or materiel are:

e the Ground Forces Sttt 607 of the sales,

i

j @ the Central Directorate of Ground Forces Materiel 107,

®  cyvportation 2075 rapidiv increasing for the past 2 vears .

miscellancous 1o,
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Section X.

DEFENSE INDUSTRY
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1. Distribution of Armament Orders in France

The tables presented in the following paragraphs arc adapted from reference 10.

a. Table IV shows, for 1969, the distribution of armament orders between the three

sectors: State industry, nationalized industry, and private industry.

Table 1V. Distribution of Armament Orders

(in billion of francs)

Nation-
State alized JPrivate
industry| industrylindustry | Total Remarks
Naval Construc-
tion —=—m—mee—e——— 975 -— 800 (1Y 1775 (1) Of which

Acrospace and
Aeronautic
Construction —=---

Land Armament ----

Ammunition —------

Electronfcs ———~=-

Research and
Development
(Atcmic excepted)~

Total

100 1300 (2){2700 (2) {4100

500 100 480 (3) 1130
300 - 150 450
- - 900 900
150 1000 1250 2350
1120 600 1080 2800 (4)
3145 3000 7360 13,505

(2)

(3)

(4)

407 repre-
sents elec-
tronics

Of which
25% repre-
sents elec~
tronics

Arnor &
General
Service
Vehicles

Ilncluding
Prototype
construc—
tion

1
y
g
3
P
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b. Table V indicates the share of armament orders in the total production of the
most important industries. This distribution confirms that the industries closely connected
with armament orders—and more sensitive to the variations of the situation in this ficld —are
the aerospace industries, the electronics industry, and, to a lesser degree, the accessories
industries. Armaments represent only a very small percentage of the activities of other
industries.

Table V. Share of Total Production of Each Industry (1969)
(in billion of francs)

Amount of
armament
contracts
with pri~
vate or Total pro-| % of total
national- Jduction of | production
ized indus-|the indus-| (armament
try try orders) Remarks
Machines & Mechan-
ical Apparatus =--- 650 9300 7
Electronics --——--—- 2200 5100 45
Automobile ===w—=——- 400 33,000 1.2
Naval Construc-
tion —==———mmmm— e 100 2500 4 Technical Direc-
torate of Naval
Constructions
excluded
Aerospace Con-
struction —=———ww-- 3000 €500 46
Arms &
Ammunition --—=——-—— 250 600 40 Technical Direc-
torate of Ground
Armaments
excluded
Chemical Products - 100 2500 4 Fuels excluded
Research &
Development —=——e-—- 1680 7650 22 Including pro-
totype ccn-
struction
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¢ 270,000 persons are working on armament orders (exports included). as follow:

®  Stateindustry L 80,000
®  Nationalized industry - oo L oo 33.000
O Private industry Lo 122,000
®  Aromic Test Center and allicd agencies .. ooooo oo oo 35.000

)

Consolidation of the French Armaments Industry

A As noted inosection IV DMAL over the past 5 or 6 vears has restructured the
entire: French armaments industry. The other three major European countries United
Kingdom. Sweden. and West Germany'? also have followed this practice of detense industry
“rationalization.” Rationalization, a British term, means to climinate duplication of R&aD
activities or duplication of production activities. In a broader sense. it means action by the
LOVCINIMENt to structure both vovernment and industry activities to meet present and tuture
detense needs in the most efficient manner under conditions of limited marker and
resources. The elimination of duplication implies that no worthwhile purpose is served by
having more than one source engaged in some specific activity. The cost of developing and
maintaining the same capability in two sources is too great under European conditions. 1.
thev feel that if two sources exist for a major item. there is one too many. This view is

generally accepred in all four countries.?

b, As a result of the consolidation or rationalization of the defense indusery .
competition has been substantially reduced in the defense market place. European defense
managers support the proposition that competition is beneficial in development and in
production as a means of obtaining improved technology and lower prices. Most managers.
however, teel it s r;u‘c]y pussiblc to maintain condicions for competition among European
domestic sources for the development of complex cquipment. with the possible exception
ot clectronics cquipment. The production base is farger than the development base so thar
production competitio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>