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CHAPTER . I 

INTRODUCTION 

Problem 

Problem Statement. The nations of the Free World can be 

expected to spend a minimum of $200 billion in procurement of 

modern defensive weapons during the 1970-1985 time period. 1 

Any duplicative effort in research and development among the 

free nations would appear to be an unnecessary waste of scarce 

resources. The United States has been the dominant supplier 

of weapon systems to the Free World, primarily through its 

grant aid and military sales program. D~ring the early 1960s 

our technologically developed Allies insisted upon coproducing 

many United States develo~ed weapon systems. A trend began to 

appear in the late 1960s whereby nations of the Free World 

began codeveloping certain weapon systems. The United States 

has participated in four major programs and subsequently con­

cluded its participation, prior to the production phase, in 

' .. 

,p-

,_ 

1 James Hessman, "A Booming European Defense Industry Tools .t 

Uo for the Next Decade," Armed Forces Journal, 107:14, July 25, 

. 970. (Mr. Hessman, Senior Editor of the Journal, reported that 
E11ropean industrial officials estimate that amount to be spent 
for military, missiles, and space satellites alone.) • 

1 
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three of these. 

2 

l 

The probl mis that codcvelopment pro .,rams, with United 

Sates pnrticipation, have filed to roduce defense weapon 

systems for the United States and its Allies. 

B'1c! pround. The United States, particularly since WHII, 

has recognized a need for a strong free-world de fense posture. 

Therefore, the United States has pledged itself to cooperate 

with its Allies to the ~reatest degree possible in the develop• 

ment of defense equipment, where such cooperation is in the 

overnll best interest of the United States. (47:1) 2 

Codevelopment (synonymous with cooperative development 

is defined as, "an international sharing of research and 

development (R&D) costs." (7:2) Successful codevelopment pro­

grams are usu~lly expected to culminate in coproduction pro­

grams. Coproduction is defined as, "n,o or more prime con­

tractors in two or more nations who produce a weapon system 

for their common defense." (10:5) 

Codevelopment is considered to be one aspect of the 

United States foreign aid program. (20:~-7) Foreign aid 

l.rhe four programs are: Main Bl!ttle Tank (MBT-70), r>ro­
.1ect Mallard, US/FRG V/STOL Fi ghter Af.rcraft, and NATO SEA­
SPARRO~~. Only the SEASPARRO~~ project is still current, and it 
is in the Engineering Development phase. 

2The numbers in parentheses refer to the Bibliography. 
The ff.rs t number indicates the source nnd the second indicates 
the pa ges . 

• 
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consists of loth economic aid nnd military assi.stnnce as 

shown in fj ,lne 1. Military assistance c,'.ln be ac complished 

throu h Gr nd Aid or Military ,ssist3nce , crvice Funded 

(Mt\SF), Military Snlcs, and Cndevelopmcnt. Military Sales 

can take on the form of direct sales too country, coproduction 

with a country, and/or cooperative logistic support for a 

country. Codevelopment may eventually leac1 to any one of the 

three forms of Military Sales. Foreign aid has taken on 

various shapes and forms during the past three decades. 01Jt 

of necessity it has conformed to the needs of the partici-

pants and their environment. Foreign aid, as it is known 

todAy, began with the destroyer-base n°reement with Great 

Britain f.n 1940 and the "Lend-Lease" Bill of 1941. With this 

agreement the United States received rights to establish bases 

in British Territories in exchange for 50 destroyers. Under 

the Truman Doctrine foreign aid was expanded to provide assist­

ance to Greece and Turkey in 1947. In 1948 the M3rshall Plan 

was inaugurated to Assist Western Europe in its post-war 

recovery. The military portion of the foreign aid program 

received its impetus l-1hen the Uni.ted States ratified the NATO . 
Treaty and enacted the Mutual Defense Assistance Act of 1949. 

The Mutual Security Acts of 1951 and 1954 further refined the 

admini.stration of the assistances programs to assure that the 

proper utilization of military aid was achieved. The Foreign 

• 
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Assistnn c Act o • 1. l re l • cd the decrca::d n:, need for 

r.,r1'nt aid .lnd the :i.ncrcn s .'n the sale of r ilitnry weapons. 

Concur rently, nat ons of the Fre World were desiro1s of 

copro 1cin~ the less sophisticated weapon systems. Conse­

quent ly , the United Stnten has to date entered into a reement& 

with forei ,n nations for over $3.5 billion in coproduction 

1 
pro rams. They includes 1ch programo as tlie F-104G aircraft, 

M-113 ar ored personnel carrier, CH 53 helicopter, and MK 44 

tor _edo. 

At the snme time certain nations were also advocating 

partici?ation in codevelopment pro rams. The Federal Republic 

of Gern any (FRG) ,;-Jas qutte interested in participating in the 

develo ent phase of various weapon systems. In 1963 FRC 
. 

entered into agreement with the United States to develop a 

Main Btlttle Tank (MBT-70) for the 1970s. (11:10) After ex­

periencjng numerous delays, rapidly rising costs, and a shift 

in defense priorities, the program was abandoned as a joint 

venture in 19~9. (39:10) 

Lste in 1964 the u.s. and FRG established a working group 

to study the feasibility of combining separate Vertical/Short 

Take-off and Landing (V /STOL) fighter aircraft projects 5.nto 

a codevelopment pro.1ect. The study group recommended that 

the program be undertaken jointly &nd consist of three distinct 

1 This information was obtained from DOD nersonnel . 

• 
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phas •s of ,,,or k , n me ly, the Conce1 tua J, Proto typ 

and the A qll isi t i on p1 sc. t the conclus 'on o 

D~f 'nition 

e11ch phas 

a new joint a ·reement 1as need d to proc cd into the next 

ph.rne. The pror ram h d pro resscrl throu h the Prototype 

D fini tion ph se when it was jointly deci~ed to terminate 

it. (6:12-16) 

1'he United States, Canada, Australia, and Great Britain 

agreed in 1967 to jointly develop a secure tactical communi­

cation system for the 1975-19r5 time frnme. (13:13-17) This 

project, called Mallard, completed the Concept Formulation 

phase by mid 1969 and W3S expected to complete its Contract 

Definition phnse by mid 1971. This program was cancelled as 

a joint venture in November 1970. (37:20) 

Only the !-1ATO SEI\SPARROH :iroject with Norway, Denmark, 

Italy, Netherla nds, and the United States as participants, 

was :l.n being as of July 19~1. (32: 20) The NATO SEA SPARROW 

project is a multilater.a 1 cooperative development program to 

produce a second-generation point defense anti-air missile 

weapon system. The Memorandum of Understanding was signed 

, 

in June 1968 resulting in a six-month Contract Definition phase. 

Thf.s phase was followed by a three-year Engineering J>evelop­

ment y,har,e which will produce three test models required to 

validate the system before it enters the Production phase in 

1972. (32:31) 
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A nm11bc1 of rescnrch studies concern'n the forei n 

military sa le !i rop,r m t ave cone luded thl'l t J thou eh co prod 1c­

tion is the m11rk t of today, cotleve o 1ment prorrro ms are the 

market of the uture. thesis by Captains C~tl de nnd 

Knudsen addressed th prohlem that the United States Forei n 

Military Sales pro ram is inconsistent with the trends toward 

coproduction and codevelopment. (7:?.) They concluded, 

" ... codevelopment, or international collaboration in weapons 

development, represents the ~ath which the participants in 

tomorrow's arms market ,-1ill follow," (7:Hll) A related study 

by Colonel R. G. Collins, USAF, concluded that it is probable 

that the 1970s will see joint aircratt weapm1s production 

incrense dramatically throu h consortia efforts solely among 

the nati.ons of ?estern E1,rope. (10:liS) 

Seo e 

L:f.mita tions: 

1. This thesis considered two codevelopment 

programs which involved the United States. They were the 

US/FRG V/STOL Fi.ghter A:f.rcraft project and the NATO SE.'\SPARRO\· 

project. Although references to the MBT-70 program and Pro­

ject Mallnrd were made throughout the paper, no detailed 

analyses of these programs were attempted. This paper excluded 

the Foreign Mi.litary Sales and coproduction programs. 



8 

2. Th codevelo m nt pro r ams were examined 

under the policies and obj ct vcs in bein during the dura­

tion of e cl respective rogram. 

3. A detailed analysis of the political 

decisions surroundin , each codcvelopment venture was not in-

cluded in this study. 

Assumotions: 

1. It was assumed that there were common 

"evaluation points" in past programs that could be applied to 

current and future codevelopment pro~rams. "Evoluation points" 

included balance of payments, interchangeability of equipment, 

scientific and technological status, and alliance relation-

ships. 

2. It ,o1as assumed th'lt the V / STOL and SEA-

SPARROW orojects were representative examples of codevelopment 

programs. 

Ob1ectives 

The objective of this thesis ,-,a• to examine a past and 

a current codevelo?ment proBram to determine if codevelopment 

programs are capable of attai.ning the goals of the Military 

Assistance progrAm. A corollary objective wae to identify 

any common underlying problem that the United States muet 

overcome before codevelopment can actually become a viable 

part of the future Forei 0 n Military Assistance Program. 



Research 011e:;;tions 

The premise wa5 thnt the United Stntes was not prepored 

to hnrmonizc its ob jective with that of other nations on n 

mutual basis in the area of codevelopment projects prior to 

their reaching the production phase. The followin g -: esearch 

questions ~ere used to a<ldres the investigation of this 

premise: 

1. Did codevelopmcnt projects increase the scientific 

and technical resources of the United States an.d its Allies? 

2. Was the maximum pract:tcable degree of interchange­

ability of defense equipment between the United States and its 

Allies attained by codevelopment projects? 

3. Did codevelo!)ment enhance cooperation in research 

and development enabling the best equipment to be available 

to the United States and its Allies? 

4. Were closer military ties among the Alliances developed 

as a result of codevelopment progr8ms? 

5. D:J.d codevelopmcnt programs have a positive effect 

on reducing the United St~tes balance of payments deficit? 

6. Dtd codevelopment projects fail when they did not 

produce a mutually used defense weapon? 

The Procedure 

Nt1ture and Source 2f D:1ta. Data was collected from both 

primary and secondary sources. The nature of the primary 
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data was the or ina l ciocu 11cn ts tha t stated the policies and 

objectives o codevclo ,111ent ro jec ts ;it the r conception. 

Arlditionnl i nternal data in the! ·orm o[ periodic summaries 

and f inal re ports were ~ather d. econdary data were gathered 

to sup~lcment the data r leaned f rom of f icial files or records. 

The secondary data was accumulated mainly from sources ex­

ternal to the project office and obtained throu h library 

investigation of codeve l o,i ent. An enumeration of the main 

sources of dAta follows. 

Authority for conducting cooperative development is con­

tained in the Foreign Assistance Act of 1961, as amended each 

year (Public Law 90-137). (43:2958) Within the framework 

of this public law the Dep:1rtment of Defense (DOD) has issued 

directives statin DOD's purpose as rerards codevelopment of 

defense equipment. These directives also specify the policy 

of DOD along with the overall objectives of codevelopment. 

DOD D:f.rective 3100.3 pertains to "Cooperation with Allies in 

Research 11nd Development of Defense Equipment." (~7) The DOD 

policy as stated i.n this directive waa formulated into question 

format And used as my research questions. Closely associated 

with this directive is DOD Directive 3100.4, entitled, 

"Harmoni?.ation of Qu~litative Requirements of Defense Equipment 

of u.s. and Allies.'' (l ~) The policy pertaining to the ex­

change of ~,eapon develor1ment data is stated in DOD Instruction 
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2 1 .4 ntitJccl, "Mutual '·1 •n, on ., Developm nt Dntc'.l Exch n ~e 

Pro rnm (MWDD:.P) and D n6 0 v lopmcnt Exchar .~c 'ro ram 

(O E )." (46) 

Prior to the start of ~n internationa l develo ment 

pro ram, the countries involved air,ned a Memorandum of Under­

standin. This document expresses, in broad terms, the mutual 

intentions of the participating countries. Subsequent to 

this a~reement additional Memorandums of Understanding or 

International reements are signed in ~hich the specific 

objectives, sco~e, and responsibilities of the participating 

countries are stRted. 

Te US/FRG V/STOL !)roject was governed by two Memorandums 

of Understanding, dated August 1, 1963 and February 5, 1965. 

(49:13.2-4) Additionally, an International Agreement on 

Coopcrn tive Research end Develo!)ment for V :' STOL airer a ft was 

signed by the United States and Federal Re,;,ublic of Germany 

on November ll~, 1964. (49:13.2-4) When the V/STOL project 

terminated in early 196A all the records of the project were 

categorized and filed in the Records Staging branch of the 

Aeronautical System Division (ASD), Wrieht-Patterson AFB. 

The cu~todian of these records, Mr. Julius Singer, made these 

files available to me. Mr. Sfnger was the Assistant Director 

of the US , FRG V/ST~L project. 

The NATO SEASPARROW . roject is mana,,ed under the guidance 

specified hy the Memorandum of Understanding signed by the 
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particip:itin countr ies in J me Luo . (32:32) A unpublished 

report entitled, "Gcncsin of a Cooperative Development Pro­

gram - Tle F und'n of N TO S•.'\SP. RROH," provided a histori­

cal summary of the project f rom its bevinning . (17) An 

article written by the fi rst Pro.icct M. na 1icr o f SE.\SPARRO.-J, 

Capt. Chn~les D. Allen, Jr., provided additional insight 

into the oals of the project. (3:144-147) Much of the secon­

dary data on codevelopment \MS collected from research reports 

by the Industrial College of the Armed Forces (28) and R~nd 

Corporation. (19) 

!?!!!. Collection Technigue_s. The principle method of 

collectinP data was through an extensive examination of the 

written records of the V/STOL and S&ASPARRO·J projects. 

library search produced additional data and information ,-1hich 

were wrftten by knowledp,eable individuals in the fields of 

codevelopment projects, international economics and defense 

technology. A synthesis of various aspects of codevelopment 

projects was obtained fror,, structured and unstructured inter­

views wiH DOD personnel. The i.nterviews included individuals 

who man~ ged the projects (54) (57) aa well as the codevelop­

ment monitors in OASD(I&L). (55) (56) 

Methodology !2!_ ~ Analysis 

r. ,npter II wss an analysis of the US /FRG V/STOl.. fi hter 

aircraft rroject. A synopsis of the project preceeded an 
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enu ncration o th· oh·ect ves of thjs c cl vc>Joom nt project. 

T lese ohjectives, exArnin <l hose by ,luis , were then used ns 

a r,uide to evaluatin the .,roj ct's acconnlishmcnts and fail­

ures. Tltc eneral analysis which fol owed was structured to 

facilitate answerin the six research questions. In analyzing 

the data an attempt wns made to measure tle de gree to which 

the data answered each specific question. Since much of the 

data was qualitative in nature, the weight applied to it was 

a value jud ement of the author. 

Cla!)ter III was an analysis of the NATO SEASPARROW pro­

ject. The data was clasaified :1.n a manner similar to the 

data on the V/ STOL project. An exception was necessary when 

evalunting the accomplishments of the project, since the pro­

ject is still current. The author attcm11 ted to evalunte the 

project based on its actual record to date. Using its past 

record as a gtlide, the future accomplishments of the program 

were nrojected. 

Chapter IV contained a conclusion and my recommendations. 

The conclusion addressed the original premise and answered 

the six research questi.ons. The paper was concluded with 

some spec:l.fic and general recommendations for future attem?tS 

at codevelopment. 



CHAPTER II 

ANALYSIS OF US/FRG V/STOL PROJECT 

On August 1, 1963 the United States' Secretary of Defense 

and the Federal Republic of Germany's Minister of Defense 

signed an agreement cnt'ltled "Memorandum of Understanding 

Applicable to the United StnteR•Federal Republic of Germany 

Cooperative Research and Development." (lt9:1-2) This agreement 

estftblished the basis upon which the two countries could later 

enter into codevelo~nent ventures. It stated that the prin­

ciple objective for the US !FRG cooperative research and 

development program was: 

To best utilize the scientific and technical resources 

of the two countries in meeting common defense interests 

.... To standardize, as much as possible, or make inter­

changeable the systems and equipment used for the defense 

of the two countries. (49:13-15) 

The memorandum established a standing organizational 

structure for the planning and coordinating of all cooperative 

efforts. A steering committee was charged with the responsi­

bility of es tablishi.ng bro,1d policy and y,rt)cedural guidance, 

to inclu<le provisions for long range planning. This committee 

was composed of three officials from each country. Represent­

ing the United States were the Deputy Director, Defense 

14 
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Research and En einecrin r,; the ~ssi.ftt1rnt Di rector, Internat i ona l 

Pro r~ms; and n Mil itary Officer. FRG's three members wPre 

the Ministerial Director of the Federal MiJitary Directorate 

(Division T) and t,~o addit'onnl FRG r presentatives from that 

division. It was ngreed that the Steering Committee would 

delegate resronsibility for conducting techn i cal negotiations 

to their respective research and development , roups. Tlcse 

groups would be headed by a Senior N~tional Representative. 

The Secretary of Defense and Minister of Defense further 

agreed on November 14, 1964 to a US/FRG Cooperative Research 

and Development Program for a V/STOL aircraft·. (l,9: 1-2) This 

88teement established a joint US /FRG V/STOL working group 

to study the feasibility of combining separate V/STOL develop­

ment projects into a codevelopment project. This working 

group recommended that the USAF Advance Development Objective 

(AD0-12) program, a V/STOL aircraft design study, and the 

Heavy/STOL Fighter program of Germany could be combined into 

a codevelopment program to be undertaken by the two countries. 

They also recommended that the program consist of three dis­

tinct phases of work requiring jo:1.nt government approval of 

each successive phase. The three phases were the Conceptual 

Phase, Prototype Definition Phase, and the Acquisition Phase. 

Another Memorandum of Understanding was signed on 

February 5, 1965 which authorized each country to issue 
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Requests for lro,osals (RFP) for the d si i1,n st 1dy (Conceptual 

Ph~se). In nddition, it est~blished a Joint Study Mana ement 

Group made up of defense of f ici ls from both countries. 

Identical Stntements of ·1 r < were submitted to two German 

and ei~hteen US ircrnft manufacturers by the study group. 

Separate source selection procedures were conducted by each 

government. On October 1, 1965 contr.'lcts were issued to four 

US contractors and two Germ~n contractors for a six month 

design study competition. The contract for this study was 

funded separately by each country but jointly managed by the 

Joint Study Mana gement Group to ensure common.ttlity of objectives 

and results. Independent source selection activities i.n the 

United States and Federal Republic of Germany culminated in 

the selection on November 30, 1966 of Republic Aviation Divi­

sion of Fairchild-H:f.ller Corporation and Entwicktungsring 

Sued Gmbh (EWR) as sole ccntra~tors for the Prototype Defi­

nition and Acquisition Phase. 

The Joint Study Management Group made specific recommenda­

tions to the US/FRG System Program Office (SPO) located in 

the United States. The US would provide the director and the 

division chiefs, while FRG would fill the assistant positions. 

Second, the contractors would form one corporate entity to 

better facilitate program management and responsibility. 

Third, the program would be equally funded by each government. 
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Fourth, the commi tt cstn hlish d t h.it E 1 ° lish wot& <I be the 

of f icia l lan ,ua ge for t he pro .r~rn an<l t h US system of we i flht s 

and ea suremcnts wou ld be used. (49:1-2, 3) 

On A ril 12, 1 67 the G rman Study Group and the US 

project personnel w re combi ned into a single group knrn~n as 

the US FRG v: TOL Tnct i ca l Fi •hter SPO. Also in April 196 7, 

EWR and Fairchild-Hi ller for med a legal entity known as the 

EWR 'Fairch i ld I nternational (EFJ) with headquarters in Germany. 

The ultimate weapon Gystem was to be a V/STOL t actical fighter 

aircraft with the followin g capabilities: 

(1) All-weather, low-level, high-speed penetration, for 

delivery of either nuclear or non-nuclear ordnance. 

(2) Air to ground strikes in support of ground combat 

operations. 

(3) All-weather, low-level, high-speed penetration 

reconnaissance and/or strike reconnaissance. 

(4) Ajr-to-air combat of a self-defensive nature. (49:1-4) 

The engines for the figher aircraft were not included in 

the US 'FRG V:' ~TOL ?rojcct, but were to be provided under 

separate contracts. The United States and the United Kingdom 

had signed a Memorandum of Understanding on October 20, 1965, 

for the development of a direct lift engine for V/ STOL aircraft. 

The United States hnd contracted with the Allison Division of 

General Motors while the United Ki ngdom contracted with Rolls 
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Royce L mited. Throu h a joj nt r oj ect fi onrd and an ndustria1 

ProQram Mana ger (F i , 1re 2), the li ·t cn•ine project nrovid d 

su1 port to the US /FUG V STOL nr ojec t. EFJ was ,rnrkin with 

t,o10 additiona 1 US contract rs tho t were competing for the 

right to build the cru i se en lne. Pratt-Whitney and General 

Electr i c were the two US companies in competition to develop 

the vector-thrust cruise engine for the US/FRG V/STOL 

project. (12:25) 

The contractor, EFJ, had nubmitted the ~inal reports of 

the Prototype Definition phase by December 1967. The SPO was 

in the process of validating the effort when the decis i on was 

made by the US / FRG Steering Committee not to enter the Proto­

type Acquisition phase. The reasons iven for terminating the 

project were that the U.S. Air Force had not established an 

operation31 requirement for the aircraft and also increasing 

monetary constraints were limiting Research and Development 

projects. (6:12) This decision was made on January 29, 1969 

and resulted in the disbanding of the SPO and program by 

June 1968. (24:1) 

Statement -2!, Ohjectivea 

The ultimate goal of the joint US /FRG V/STOL project was 

to conduct a tealistic o~etational evaluation of the potential 

application of a V/STOL tactical fighter aircraft. (49:1-3) 

Both countries realized that operating tactics, support systems, 
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and the performance envclo>c f V/ STOJ. aircrn f t arc qu1tc 

di fferent from those of co1vnntional ajrcra f t. Robin Ronsome, 

a fli eht test representative on the DOD team which evalunted 

the FRG/V ' STOL aircraft in 19 4, ,-,rote in J\rmeci Forces 1 nage-

ment thn t: 

.. •. insufficient flyin° hours have been accomplished 
on second generntion aircraft to sup9ort an adeq1H1te 
definition of mission requirements and necessary air­
craft characteristjcs needed to satisfy those require­
ments .... there is little data on lon -term system 
characteristics and reliability. (38: 0 9) 

Such concepts as the extent of field maintenance, supply, and 

command and control must be analyzed in depth before the pre­

cise military worth of a V/STOL fighter aircraft could be fully 

determined. The United States and the Federal Republic of 

Germany felt that to obtain valid data, it was necessary to 

actually evaluate a prototype aircraft with operational capa­

bilities under simulated combat conditions. Therefore, the 

st~ted objectives of the program were: 

(1) To develop a sound basis for future decisions re­

garding the Acquisition of an operational V/STOL tactical 

fighter ,.,e,apon system. 

(2) To advance the technology and promote the exchange 

of technical and tactical information between the United 

States and the Federal Republic of Germany. (49:1-3, 4) 

These ob.1ectiv·es were of necessity quite broad and general 

in nature. To provide more definitive guidance to the management 
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teflm and tile contractors tlicsc ob 'cctivc~ were more speci fi -
l .. , , 

ca1ly stated as they applied to each phase. The objectives 

directin the Desi n tudy phase were: 

(1) D tcrminc if a single confi urAtion of a V/STOL 

tactical fighter aircraft can satisfy the objectives of the 

United States and Federal Republic of Germany concerning 

future V/STOL developments. 

(2) Obtain additional information on the operational, 

supportability, cost effectiveness, etc., aspects of V/STOL 

fighter aircraft. 

(3) Select a u.s. and a FRG contractor to participate 

as members of a single industrial team to conduct the con­

tractor definition effort and the development, production 

and test of the prototype aircraft. (36:13) 

The specific objectives of the Prototy?e Definition Ph~se 

were to: 

(1) Fully define the jointly approved V/ STOL fighter 

prototype design in terms of eeneral system and performance 

specifications and inter-system/intra-system interfaces. 

(2) Develop a detailed plan for contractor distribution 

of work and responsibility in development of the prototype 

system; which i.nvolves taking best advantaoe of each country's 

industrial capacity, but at the same time satisfies the indi­

vidual secondary objectives of each country such as economic, 

technolor,y ndvancement, data exchanee, etc. 
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(1) F rthcr re f ine cost nnd schedule estimates for 

production en in erin , fa iliti s, support, data, hardware 

and test, both fli 1ht and co, ponent. 

(4) Identify risk areas, personnel and training require-

ments, and evaluate further trade-offs. (36:14) 

The objectives of the Acquisition phase which included 

the buildin° and testin° of twelve prototype aircraft were 

to: 

(1) Implement and further define the design requirements 

and plans for develoornent of the prototype system. 

(2) Further identify in detail ~he logistic, personnel, 

and training requirements appropriate to the peculiarities 

of this program. 

(3) Verify the specifications and requirements through 

preliminary and detail design reviews and categorical testing. 

(4) Produce and test the twelve prototype V STOL fighter 

aircraft to satisfy the program objectives. 

(5) Evaluate and/or resolve existing V/STOL technical 

characteristic uncertainties such as "suck-down" effect 

and temperature and acoustic environment problems. 

(6) Provide a basis for a decision to procure a V/STOL 

tactical fighter weapon system for the operational inventory. 

(36:15) 
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Proj nts 

Since the pro_ ct wns lannc<l i n thr c distinct ohases, 

it is a pro riate to evaluate it. accompli.shments from this 

pers pective. 

Design Stud.1_ hnse. Unon completion of the Dcs:1.gn Study 

phnse the joint US/FRG evaluation °roup endorsed a single 

confi ruration of V/ STOL fighter aircraft on which each country 

was willing to continue development. This willingness was 

evidenced by the signing of the US FRG Project A~reement 

for the D finition phase. (23:1) Determination of a single 

confi uration was not ~n easy task. There were four u.s. 

contractors as well as two German contractors ,-,ho had sub­

mitted proposals during the Design Study phase. The evalua­

tion group was tasked to take the best desi o;n characteristics 

from any or all the proposals submitted and form the sin°le 

configuration that they felt was needed. (57) Once this 

configura tf.on was decided upon, the joint evaluation group 

had to determine which contractor was best able to build 

the aircraft to that configuration. Both countries held 

their own separate source selr:!ction proceedings with the under­

standing that their selectee must be able to work with any 

one of the contractors from the other country. The selection 

of Entwicktungsrine Sued Gmbh and F~irchild-H:tller to form 

the industrial team waD an accomplishment of this design phase. 
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The Joint Eva luation G oup also n dre ·s d the subj ect 

of suppor Ability f a V 'l'OL figl tcr. The:f.r ( indinp,s we-re 

summarized by the commander of J\eronautica 1 . sterns Divis ion 

(AFSC), Moj or General Terhune, in nn interview for na ta 

'ma gaz i ne. He stated: 

.. •. in our US /FRG advanced V /~TOI, fi r~hter desi ,n 
study suhstantial lnvesti~ation of these factors 
(supportability) was made against several potential 
operational concepts. We believe these lo istic and 
maintenlnce problemu can be satisfactorily resolved 
with relatively minor adjustment to current pro­
cedures coupled wi.th dcsi ,n feotures in the aircraft 
that gave it greater self-sufficiency than many of 
our current aircraft. (26:31) 

It is Apparent that the study group investigated che cost­

effectiveness aspects of VlSTOL. In the same article General 

Terhune commented that, "unit costs as well as the operating 

cost, of V/STOL aircraft will be hjgher." The justification 

he gave for the higher costs was that, "they are more than 

balanced, however, by the speed of response inherent in an 

aircraft not depennent upon a fixed landing site." (26:li2) 

The author was unable to determine if a quantitative cost 

analysis was accomplished to substantiate this justification. 

Nevertheless, the ob.1ective of obtain:1.ng information on these 

concepts ,-,as at least partially met. 

Another accomplishment of this phase was the agreement 

between the representative of each country to have unlimited 

rights to all data generated and submitted to the Joint Study 
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Group ns 11 re.,ult of th c.l s', ;n study cont racts. ( 6 :30) 

This ,Ms on of the primary obj cc ti v fl uncl r ly in the des ire­

ability of interna tiona 1 codcve lopmcn t. 

Prototyoc n finit • on PlvlSe . The evaluation report of the 

definition µhase by the SPO indicated that the contractor 

satisfactorily accom lishcd the objective of defining general 

system desi n and performance specifications. ( 'iO :I-5) This 

objective should be considered only partially satisfied because 

as the re port stated, "the contractor's Dcfiniti.on Phase final 

report revealed some omissions and treatments in les6 depth 

than was expected." (50:I-12) A more thorou"h discussion of 

this subject will be left to the section covering project 

failures. 

EHR /Fairchild International had developed a detailed and 

acceptable plan for contractor production of the prototype 

aircraft. The plan called for the assembly of seven (7) 

aircraft in the u.s. and five (5) in Germany. (50:1-10) This 

ty~e of split is not unreasonable in the light of the fact 

that one of the main reasons the Federal Republic of Germany 

desired a codevelopment program was to take 111dvantage of our 

expertise :1.n production and assembly of aircraft. This 

arrangement was desiened to satisfy the objective of "taking 

advantage of each country's :J.ndus tr:J.a 1 capacity." Although 

there was an uneven split in the aircraft assembling, the plan 
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still called for a SO/ 0 split of f11n<ls (ro1 each countr . 

FRG wou t be co n nsatcd hy rcceivin , a lar ,.er share of \iJ Or < 

in anoth r portion of the qu'sition phase. 

The cancellat on of the roeram before the beginnin of 

the Acquisition phase left its objective of producing and 

testin3 prototype V/ STOL fighter aircraft unattainable. In­

stead of hnving the Acquisition phase provide a decision basis 

for future production of an 0!1erational V/STOL, the Definiti.on 

phase acco 11plished thi.s objective by not being able to justify 

its existance to the Steerin~ Committee. 

General Project ccomplishmcnts 

Technolop,y Advance. One objective that was stated as 

a program objective but not explicitly stated in one of the 

phases ,-Jas the goa 1 of advancing the technology of both coun­

tries. Some aviation analysts have contended that the entire 

program ,,,as a probing by each country into the technologica 1 

resources of each other. The editors of Flight International 

maiazine ststed that, "it hos been widely felt--and often said-­

that AVS (US/FRG V/STOL) ,;-,as really nothing more than a 

technical exercise, albeit one from which the two main coun­

tries (end a number of others, including Britain) stood to 

gain a lot of valuable expertise." (27:262) The article also 

advances the idea the United States obtained a significant 

amount of theoretical knm-1lect ,e particularly in the area of 
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mixed lift ond cruise pow rplnnts. Th y point out that, "the 

technolo .ical em of the aircra f t, however, wao to be the 

system of swin -out lift cu :I.ncs." (27:2 63) 

Exchnn ge ,2! V1STOL Oota. Another accomplishment of 

the program was its promotion of the exchange of V/STOL 

technical data between the United States and the Federal 

Republic of Germany. Hhen the program terminated both coun­

tries agreed to a semi-annual conference where researchers 

from AFSC 's V /STOL Technology Branch would exchanPe data with 

their contemporaries in the German Air Fotce. (9) 

Complemented En&i~~ Resca:ch. Lt. Colonel Hite, writing 

in the~ University Review notes that the British had made 

a breakthrough in turbojet engine design with their vector 

thrust Pegasus. (25:91) This Pegasus engine had its beginning 

in 1957 when the u.s., through its Mutual ~~eapons Development 

Program, assisted Britain's Siddeley Corporation with funds 

for 1.ts development, (42:1936) An unofficial estimate by the 

editors of American Avf.atlon magazine put the U.S. contribution, 

through 1964, at $26 million or 56 percent of the total develop­

ment cost. (52:32) It appears to this author that the United 

States, desiring to keep their engine research progressing, 

also needed a potential airframe to use it in. The V/STOL 

aircraft program provided the United States with a potential 

application for its engine research and, therefore, a justification 



for its continual xist nee. 

~~~ ___ ~~~~"~t. Tie Uni ted States govern-

ment 3nd i ts nviation 5ndustry ha d devc lo>cd sophisticated 

mana ,ement .ind ro uct'on ractices th3t have been proven in 

past ,,,capon syi:;tems ncquisition processes. The German parti­

cipants , ere introduced to t he u.s. 's advancell mana 1ement 

concepts, our broad prod,ction base, and our knowledge in 

systems devetorment. 

Project Failures 

Since the program failed to produce a V/STOL fighter air-

cra f t, it is readily obvi~1s that th~a objective was not met. 

It is also important to review the program by each phase and 

pinpoint specific deficiencies leading to that failure. 

DeRi~n Studv Phase. Contributing in part to the afore­

mentioned failure ,~as an &':)parent lack of defining an opera­

tional role for the V/STOL fighter aircraft early in the pro­

ject. General Terhune alluded to the idea that the study had 

investigated several potential operational concepts. (26:31) 

Yet DOD or Air Force officials did not define a ·specific 

operational role which required a V/STOL fighter. 

Prototyne Definition Phnse. It should be noted that the 

SPO's evaluation was based on the contractors initial proposal. 

Many deficiencies of the proposal would hnve been resolved 

throueh ne8otiations between the SPO and the contractor to 
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in~ure the ne es sary qua] ·ty nc d d by the qu isition Pl ase 

contr .1c t. ( ' 0:I-4) Nevert le ]cos, thes probJemswr known 

as well by the decis'on-, ·crs on the US IFRG Steerin Com­

mittee and, therefore, could have influenced the ir decision 

on continuation of th pro ram. 

Engineer in sf 1 n. Within the en 1 lneering and tech-

nical sphere two areas, reliability and maintainability, re­

quired additional analysis. The SPO felt thut the reliability 

specif ications in such tasks as subcontractor requirements and 

subsystem predi.ction were not clearly defined and related to 

total program objectives. (SO:II-6) As to maintainability, 

the SPO felt that the required procedure for transforming 

system maintainability requirements into subsystem design 

requi.rements was not followed. The position the evnluation 

report held was that there would have to be considerable re­

orientation of the plan early in the Acquisition phase to be 

responsive to the re~~irements of reliability and maintain­

ability. (50:Il-7) Maint8inability and reliability are two 

very important factors for this type of airplane. Its modus 

oper3ndi is that it would operate from dispersed and unpre­

pared sites requiring a high degree of self-sufficiency. 

This self-sufficiency would be lost if maintainability and 

reliability were not capable of reducing the need for extensive 

ground-based logistic support. 



30 

££ll Est m11ti.n . The definition phase i.ncurred 

difficulties in an attempt to fu rther refine cost est ima tes 

for the follow-on Acquisition phase. The contrActor 11ppeared 

unwilling to propose any type of contrac·t wbjch resulted in 

his sharing the cost risk. (SO:I-11) He proposed a cost­

plus-incentive-fee (CPIF) and fixed price incentive (FPI) 

with successive targets. In both cases renegotiation of tar­

get cost would occur after most of the cost had incurred, 

thereby making it a low risk contract. The SPO was of the 

opinion that the contractor's cost proposal of $448.8 million 

was underestimated by $60,3 million. (SO:I-12) The evaluation 

team indicated the two influencial factors in the contractor's 

cost estimate was the use of F-lOl1G historical data as a 

baseline and an inappropriate learning curve. The F-104G 

aircraft was basically a production-line aircraft built by 

• European Consortium under U,S. U.censes. The V/STOL pro­

gram required extensive R&D and, therefore, introduced more 

unknm4ns. An 85 percent learning curve ,,1as used by the con­

tractors while the SPO felt that a 93 percent learning curve 

was more realist:tc for a complex ,-1eapon system. (50:I-13) 

General Problems 

Interchnng:eable Et:1uipment. One of the intents of the 

program was to increase tho amount of interchangeable defense 

equipment available to the two countries. It is rather 
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obvious that we were unable to stan<lardh~e n V 'STOL f ight r 

aircra f t. F1rther inv .sti nation into evaJ~atlon reports and 

historical summaries of tlie prot ram failecl to reveal any 

"spi.n-of f" ltems that w re standardized between the countries. 1 

The reason for the lack of interchan enble e~uipment is that 

th~ pro1ect did not advance heyond the paper studies phase. 

B31ance ~ Pnyments. A requirement of all codevelop-

ment programs is that consideration be given to its effect 

upon our international balance of payments. (l17:3) The author 

was unable to trace what percent of the approximate $6 million 

that went into the project was spent in the United States and 

how much was spent in the Federal Republic of Germany. The 

international industrial organization that was estahlished, 

with offices in Germany, was actually a legal entity used to 

manage and process the individual work of both countries. 

The biggest share of the design study and research was con­

ducted within the coml)anies' home offices, rather than at the 

international office. The most noticeable effect the program 

would have on our balance of payments would be duri.ng the 

Acquisition phase or in subsequent production contracts re­

sulting from the program. Pentagon officials envisioned a 

1A "spin-off" item being any unanti.cipated product derived 
from a research or development effort. 
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potential of $16 billion o sal s resultin ( rom a success(ul 

project. (2 9 :32) t th cquisition phase, all indications 

were tl~t the u.s. "1oul<l receive between 50 percent and 60 

percent of the work. This reasonin is lo ical "'hen viewed 

in re at on to the olitical climate at the time. The U.S. 

was insistin on Germany offsetti.n, the cost of having U.S. 

troops in Germa ny with purchase agreements from the u.s. 
( 18: 18) A 1 thou gh the program had A potcntia 1 for reducing the 

balance of payments its actual effect can only be considered 

negligible. 

"Not Invented ~" Syndrome. A contributing factor, 

to the demise of the US .'FRG V / STOL fighter aircraft is what :i.s 

now referred to as the "not invented here" syndrome. (22:22) 

The European aerospace industry was voicin~ this opinion in 

1966 when this project was in the formulation stage. Admitting 

that they couldn't compete with U.S. industry in production 

capability, the European industries actively sought out those 

special fields wherein the U.S. had expressed little interest. 

This accounts for the large amount of development work the 

Europeans had accomplished in vertical take-off and landing 

aircraft in the previous years. ( .53:h7) European manufactur­

ers "'ere expressing dismay with the U.S. for not taking advan­

tage of this know-how through purchases or license agreements 

but rather learning ,-1hat Europe had already learned. (53:l,7) 
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Th is "not i nv n tcd I e r e" att'tud h s han .~ d considcrnh1y 

recent ly . In the FYI 71 hud t DOD ad r ']U CS ted $ ' •6 mi 11 i on 

fo r 1 , llnr.rier V/cTOL .. :f. h tcr rt:frcra [ t t o be built by McD nnell­

Douglas under license f r n r. r e11t Britain's Hawl·e r-S i ddcley 

Aviation Com any. (35:1 6) Conercss npproved the request for 

18 aircra f t but insisted that they be built entirely in England 

for $64 ril lion. (35:16) 

Financi81 Difficulties. During this same time DOD was 

incurrin rising costs in connection with the war in S.E. 

Asia. This was forcing DOD to curtail the hi0 h risk research 

projects. FRG was experiencing acute financial problems itself 

which were compounded by a .mild recession. (18:J.8) Their 

Federal Defense ministry's budget was feeling this strain and 

forcing them to restrict their research expense in favor of 

payin ~ O?erating exr,enses and buyine U.S. military equipment. 

~ .2.f !!!! Or,ere tiona J. Mi.ssion. Throughout both the 

Design phase and Prototype Definition phase there was evidence 

that the A{r Force had not defined an operational mission for 

the V/STOL fighter aircraft. (15:25) This lack of definition 

contributed to the complexity of the aircraft which the 

industrial-government team was attempting to design. The 

engineers had to design an aircraft that might possibly be 

used in interdiction, close air support, and reconnaissance 

roles. The concept of dis per so 1 with minima 1 support increased 
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the need (or a co1111,lex nircr·1ft. This comrle:xity i.n turn 

decreased the rel iability and ma :f n ta n • bil ity which increase 

the quantity re u:frcd or else increase the necessary lo ist i c 

support. These alternat i ves were both expensive and defeating 

to the ori ina J conce t of concealment nnd mobil :f.ty. 

S11mmart 

The pro rnm cannot be considered a total failure because 

of its inability to obtain a V STOL i ghter aircraft for 

either government. Part of its objective was to advance 

technology and promote the exchan e of data. The u.s. advanced 

its technology through scientific investigation of V.'STOL 

conceµts as applied to fi ehter aircraft while Germany received 

valuable knowledze in jet engine technolo~y. The exchange of 

V/ STOL data was promoted through the arrangement of semi-

annual conferences between the a-10 countries. The Federal 

Republic of Germany obtained valuable insight into the systems 

approach for development of complex weapon systems. 

The difficulties of the ~rogram can be classified as 

financia 1 and techn:f.ca 1. The cost of the proposed program , as 

highly uncertain with the industry and SPO differing as to 

the amount. The U.S. 's defense bud<1et was bein~ stretched 

in order to support the war in S.E. Asia. This caused our 

R&O efforts to be curtailed. FRG was also forced to reduce 

R&D funds 10 as to assist in pay1.ng for u.s. troops stationed 
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in her co mtr , . Th ,,r ct Has not he 1 pin!.; to r dt1ce our 

lalnnce of ny m' nts de f i• 't, there fo re, i. t Hl S lii O'hly vuJ­

nerall to cane .lat o. 

Tlie tee' nical di f ficulties stem f rom the US F inability 

to de fi ne an operational ission for a VJ STOL f i 1 hter air­

craft. The anticipated nroblems in reliability and main­

tainability were a result of the complexity of the aircrafts 

desi n. The stronp feelin g within the u.s. and particularly 

the Defense Dep.artment towards procurin~ only \.1eapon systems 

designed in the u.s., contributed to the cancellation of the 

codevelo ment project. 



CHAP'f ·.R III 

ANALYS IS OF NATO SEASPARRO' PROJECT 

Project Syno sis 

The NATO SEASPARROW r, roject is a codevelopment proeram 

designed to produce a second-generation point defense anti-air 

missile weapon system. The SEASPARROW ,-,111 sarve as a Rurface 

ship self-defense missile weapon system for the Navies of 

Denmark, Italy, Netherlands, Norway, and United States. 

NATO had experienced considerable difficulty in establish­

ing cooperative development programs within the NATO organiza­

tion. In 1966, the Conference of National Armament Directors 

modified the procedures so that the only prerequisite for 

cooperative projects was that there be a mutual agreement 

between the participating countries as to the management, cost­

sharing, and end-products of the program. (17) During the same 

year the United States proposed the cooperative development of 

a surface ship self-defense missile weapon system built around 

the SPARROW air-to-air missile. Seven countries expressed an 

interest with Italy, France, Norway, alone with the u.s. 

having representation on a planning group under the auspices 

of NATO's Naval Armaments Group, Federal Republic of Germany, 

Denmark, and the Netherlands partici.pated as observers only. 

36 
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t the f i rs t me c ti. n 1 > o th c p J a n n i n r, r u p , he J d in 

February 196 7, a pre limin ry a 1,r c,nen t w:1s rca hed on the 

system con i ~ 1ration, a cost sharin rmula and a mana ement 

approach. By A ,ril of 1c67 the United States, Italy, and 

Norway indicated that they were ready to make national com­

mitments to participate in the progr~m. Three countries, FRG , 

Netherlands, and France had decided to drop out, while Denmark 

remained on as an observer. The countries also agreed thnt 

the Raytheon Corporation of the U.S., would be the most suit­

able prime weapon system contractor. 

At the third meeting of the Planning Group, in September 

1967, the Raytheon Corporation introduced their tentative cost 

estimates for the project. This estimate permitted the coun­

tries to more realistically plan their SEASPARROH force 

structure. In addition a draft of the program management plan 

and the Memorandum of Understanding was subm:i.tted for review. 

The fourth and final meeting of the Planning Group was in 

Brussels during January 1968. This meeting concluded with 

complete agreement on virtually all facets of the program and 

the recommendation that it proceed into funded development as 

soon as two or more nations signed the Memorandum of Under­

standing. 

The memorandum was final!.y signed by the u.s. on June 7, 

1968, followed by Non,ay, Den~ark, and Italy all within a 
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month's time. 01rin • this month the N TO . E1\SP RROW roj ect 

office was activated in Washin .. ton, D.C. Tl ts approval by 

the participating countries permitted the Contract Definition 

phase contract with Raytheon to be signed on J une 25, 1968. 

(17:6) 

The Contract Definition phase wss a six-month detailed 

study conducted by Raytheon. It permitted them to refine the 

specifications of the missile system, which was a necessary 

step befor~ submitting a responsive pro,osal for en ineering 

development. After a thorough review of the proposal by the 

participating countries, Raytheon was awarded a $23 million 

contract in September 1969 for a three-year Engineering Develop­

ment program. The first two years of this phase would be 

devoted to producine three test models and their necessary 

support equipment. (41:16) The third year would be devoted 

to various testing programs and the resulting engineering 

changes. 

The Engineering Development phase has progressed so well 

that factory testing of the missile system began in July 1971. 

(54) This testing will continue till July 1972 when one of 

the models -w!ll be fitted into a test ship and subjected to 

extensive sea tests to determine if it meets all perforrMnce 

requirements. (3: 145) The initial l1roduction phase is 

scheduled to begin in November 1972 and last for two years, 
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Plans call for a complete product i on data packa c to be made 

avnilable to the part i ci.pati.n ~ countries at that time. This 

will allow them to contract for follow-on production in their 

own country. At presenb the project office is working on 

plans to ma i ntain n central mana ement organi?.ation to assist 

in confi Juration control during follow-on production. (54) 

The Netherlands became the fifth country to join the NATO 

SEASPARROW nroject when the other countries unanimously 

agreed to her joining. (~l:16) Since the Netherlands entered 

the program after Engineering Development began she is unable 

to do development work in her country because of the lead time 

required for letting contracts. Nevertheless, she will still 

share in the development costs. 

Progr~m Management. Early in the planning stage the 

countries agreed that overall control of the program would be 

vested in a NATO SEASPARROW Steering Committee. Each parti­

cipating country had one member on the board of directors. 

Decisions ,o1ould be by majority vote, except for those deci­

sions which cause major changes in the system design, schedule 

or cost. In those cases a unanimous vote would be required. 

A single line of authority exists from the Steering Committee 

through the project manager to the prime contractor. The 

prime contractor is in turn responsible for the subcontractors 

being located within the various participating countries. The 



research and d ve 1 pment. Tl)e third ob jcc t i v w:is to achieve 

finnncial ain throu ,h pool d efforts for the (our 1 nations-­

D~nm.,rk, Italy, Norway, and the United States. ( 3:144-14 ) 

Project Evaluation 

Althou qh the program i~ still in the En ineering Develop­

ment phase it has already made significant contribution to 

the desireability of international codevelooment. 

Codevelooment Under N TO. The NATO SEASPARROW is the ---------
fii-st cooperative development program under the present NATO 

rul~s to actually reach the point of spending funds through 

a common organization. (3:144) Prior to 1966 a codevelopment 

attempt under NATO had to proceed through a maze of NATO 

committees before it could begin. (51:v) This allowed all 

NATO countries, ,-1hether or not they were financially partici-

• pa ting in the progra•n, to have a voice in how the \-1eapon system 

should be developed. Consequently, the time involved in 

making decisions on a program made the method prohibitive. In 

addition, countries who didn't intend to purchase the end 

product had an undue amount of influence in development of the 

weapon system. This'had forced codevelopment programs to be 

scraped in favor of coproduction programs. Under coproduction 

1The Netherlands hecame the fifth member but she did not 
join until the sprins of 1970. 
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the countries sou ht N TO auspices for their pro rams only 

after they make the arran,_.cment: to co~roduce a weapon system 

which one of the countries had previously developed. The 

SEASPARROW pro.1ect was in effect then, a test case for the 

validity of the revised procedures within NATO's Conference 

of National Armament Directors. The fact that a SEASPARROW 

missile has been built and is presently under going testing, 

is visible proof thst this method of codevelopment works. 

System £Enfi.guration. Significant factors in the success 

the pr~gram has enjoyed to date is the early identification of 
·, 

t~e system configuration, procedures for coat sharing, and its 

method of m~naging the program. The use of the United States 

Sparrow III air-to-air missile as a starting point for develop­

ment provided the necessary impetus, early in the program, for 

concentration on a specific configuration. The selection of 

Raytheon early in the program to be prime contractor aided 

the configuration selection process. Raytheon was selected 

■ ince the Sparrow III was their original design and also 

because of their past experience in coproduction of the NATO 

Hawk missile. (17:8) 

~ Sharing. The early agreement as to cost sharing 8nd 

allocation of work among the countries encouraged them to 

proceed with detailed planning and early commitments to the 

program. When a country was unable to make a commitment 
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it participated os an observe· and only those with financial 

intere t m le decisions. It also discoura ped countries from 

delayin their procurements to ovoid pnyin their share of 

the development cost. (3:146) 

The method of managing the program 

corrected many of the problem areas evident in past attempts 

at codevelopment. The only committee responsible for decision 

making would be the NATO SEASPARROW Standing Committee. The 

vote of each country represented on the committee was in pro­

portion to the financial share provided by that country to 

the cooperative project. (30) This eliminated a past problem 

of undue influence of project decisions by countries not in­

tending to share the cost or use the weapon system. The 

selection of a single project manager and single prime contractor 

simplified the usually complex task of coordination of work 

between the participants. 

Contractor Participation. In selection of subcontractor& 

within the participating countries, the program drew upon the 

particular expertise of each country. Norway, having developed 

a comf)Uter-operated fire control system for another weapon 

system, is developing the radar pedestals and fire control 

digital computers. Denmark is developing and building the 

radar microwave receiver, while Italy is modifying previously 

developed monitoring system for use as the firing officer's 
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di s , la cqui 11en t . ( ·4 ) U::;e o t he parti c11l.:ir sc lenti fi c r e -

sour ·es e.:ich coun t ry assists in min i mi zi n , the R&D costs 

to each country. 

lnterchang ah l. E;_ EcJl ti nment. Another accomplishment of the 

proj ect i s an increase in in terchan cable eq11 ipme11t between 

weapon systems an d amon our Allies. In par t icular, the 

SE.~ f-P \ RROW missile launchers are now planned for use in other 

missile systems. (54) A dif f iculty in past codevelopment 

pro ... rarns has been the mutual acceptance of common tolerance 

standards for the measurement of equiy,ment. The United States 

has used what engineers re fer to as a "wide tolerance" while 

the European countries nor mally work with a "close tolerance" 

concept. This difference has hindered the interchangeability 

of equ i 1 ment between the United States and its Allies. Mr. H. 

Pritchnrd, the Engineering Manager within the ?roject office, 

stated that the µarticipa ting countries have all accepted the 

use of t he wide tolerance in this project. (54) Thia indi­

cates a positive step in the direction of ~roducing more 

standardized equipment between the United States and its 

AJlies. 

Military ~l liance. ~n objective of all international 

codevelo!)ment proi rams is to increase, or at least maintain, 

the stren~th of our military ties with our Allie~. Attesting 

to this increased relationship is the addition of the 



Netherl ands to the pro1ect in the spr"nA of 1970. Further, 

other countries hnve expressed a desire to joi n the pro•ram 

but ti~ details concerning the i r inclusion have not been 

finali zed. This willin~ncs s on the part of our Allies to 

join an in-being codevelopment project indi cates a desire on 

their part to strengthen their military ties with the United 

States through standardi zation of defense equipment. 

Financial Arrangements. When the En~ineering Development 

phase be an, Raytheon had subcontracted work in each partici­

patinP country in proporti.on to their f inancial support of the 

program. The only change in that proportion to date, is where 

unexpected costs have arisen. According to the SEASPARROW 

project office, the countries are all within the plus or minus 

25 percent constraint. (54) This contraint results in no 

effect to the international balance of payments between the 

countries. Monies that each government furnish in support of 

the project are repayed to :l.ndustrial contractors within their 

own country. 

S .,mmary 

The SEASPARROW project has accomplished many of its 

original objectives as well as some of the goals of international 

codevelopment. It is givine NATO an excellent model for the 

management of international codevelopment. The establishment 

of a single project office with a single channel of authority 
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and respons i bi lity has contribute<! to i ts resent success. 

i\ sin ,le prime contractor with authority and responsibility 

for su bc ontract in the work among the participating countries 

has resulted i.n the knowled 0 e of each country being utilized. 

Interchan eability of de fe nse equipment has increased because 

of the us~ of the missile launchers in other missile systems. 

The acceptance of the "wide tolerances" in equipment measure­

ment has aided interchanBeability. The project has had a 

net effect of zero on the United States balance of payments 

since the country's share of the work is equal to the financial 

support they provide. This codevelopment pro.1ect shows signs 

of strengthening the military alliances between the participat­

ing countries. 



CHAPTER IV 

CONCLUSIONS AND RECOMMENDATIONS 

Cone lus ions 

The United States has not been completely willing to 

harmonize its objectives with those of our Allies as per­

tains to codevelopment projects. The United States has been 

willing to exchange scientific knowledge with participants in 

codevelopment. The United States has used codevelopment also 

as a method of enhancing continued cooperation in research 

and development of de fense equipment. In the past, United 

States has stopped short of providing our defense establish­

ment with weapon systems wholly or partially developed and 

produced outside the United States. The Defense Department 

and the Military Departments in particular, had developed a 

"not invented here" syndrome that has precluded the procure­

ment of foreign made weapon systems. This syndrome appears 

to be diminishing somewhat after the cancelation of the US : 

FRG V/STOL project as evidenced by our present conmitment 

to the NATO SEASPARROW project and the purchase of the H:-1rrier 

aircraft for the Marine Corps. 
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r ed . 'I'hc fol low i ni• answers to ----
the research questions serve to substant iate th i s conclus i on. 

1. Di d codev lopment projects i ncrease the scienti f ic 

and technical resources of tie United States nnd its llies? 

Codevclopmcnt projects do incrcasP. the scientf.fic and 

technical resources of the United State~ and its Allies. In 

the case of the US / FRG V/STOL project, the United States ob­

tained basic research data on a V/STOL concept which made 

use of a complex combinAtion of lift And cruise powerplants. 

The Federal Republic of Germ!lny military-industrial team ob­

tained first-hand knowledge of the u.s.'s advanced systems 

management concepts and an insight into our methods of pro­

duction. The NATO SEASPARROW project further amplifies this 

claim. The United States by making available its s..,arrow III 

missile as a basis for development of a ship-based missile 

1ystem increased the technf.cal knowledge of the other partici­

pating countries. Norway's knowledge in computer guidance 

systems and l~aly'a development of telemetry equipment pro­

vided additional scientif:f.c knowleJge to the United States. 

2. Wna the maximum practicable degree of interchange­

ability of defense equipment between the United States and 

its Al.lies attained by codevelopment projects? 

Codevelopment projects have enjoyed only limited 

success in obtaining interchangeable defense e~uipment for 
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the United States and its Allies. The US/FRG V/STOL project 

never left the paper definition stage and, therefore, did 

not contribute to th stnndar<lizntion of de fense equipment 

among our Allies. The SE.A.SPARROW roject provides co­

development with a small measure of success in this area. 

Adaptation of the missile launcher to other missile systems 

indicates that interchangeability is possible. This program 

offers high hope for an increase in defense weapon standardi­

zation after production of the missile system begins. 

3. Did codevelopment enhance cooperation in research 

and development enabling the best equipment to be available 

to the United States and its Allies?° 

Codevelopment has enhanced cooperation in research 

and development. The US /FRG V/STOL project opened up new 

avenues of communication for engineers and scientists engaged 

in basic research in V/STOL aircraft technology. Should either 

country decide to build a V/STOL fighter aircraft the fact 

that there has been an interchange of knowledge will preclude 

wasteful "discovery" of known scientific and technical data. 

SEASPARROW has cultivated a general willingness on the part 

of participating nations to exchange data, especially when it 

leads to the obtaining of the best defense equipment. The 

SEASPARROW missile system is recognized as a major improvement 

in performance over existing ship based self-defense systems. 
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This indlcnt s that tli lcneiits arr not j us t o e-way but 

that coJ ve lo me nt can .i l so as:; is t the U1 • ted S tn tes in ob­

ta inin ~ the best defense equip nc nt. 

4. W re closer military t ies amon , the ~llianccs 

developed as a result of codevclopment pro 1rams? 

There is no ev dence of a deteriora tion of our relation­

ship between the United States and its Allies because of can­

celed codevelopment pro rams. At the same time, it is diffi­

cult to attribute a portion of our existing alliance stren th 

to specific codevelopment pr.o~rams, Nevertheless, when our 

Allies join an in-being codevelopment program to obtain common 

military equipment, it indicates a stren~thening of military 

relationships. 

5, Did codevelopment programs have a positive effect 

on reducing the United States balance of payments deficit? 

Codevelopment programs do not have a positive effect 

on reducing the United States balance of payments deficit, 

Onr technologically advanced Allies are insi.sting on receiv­

ing 8 share in the development of weapon systems which will be 

used by their country, These countries have their own -

balance of payment problems as well as a desire to establish 

their own industrial capability i.n produci.ng ~eapon systems. 

The result is a sha_re in the development work equa 1 to their 

financial support of codevelopment projects, This produces 
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a net difference of zero upon the international balance o[ 

payment led,..,er. 

6. Did codevelo ment pro'ects fail when they did not 

produce a n~tually used defense weapon? 

Codevelopment projects cannot be considered a complete 

failure w_hen they fail to produce a mutually usable defense 

weapon system. If the sole purpose of the project were only 

to obtain aw apon system, it most assuredly would be considered 

a failure. This is not the case, however; such intangible 

benefits as mutual exchange of scientific and technical re-· 

search data is a consideration. Broadening of each countries 

technolozical base is also a factor in evaluating the merits 

of a codevelopment project. Both an exchange of data and 

advancement of the technological base have resulted from the 

US/FRG V.' STOL fi.ghter aircraft codevelopment project. The 

SE.~SPARROW project shows strong evidence of being able to 

produce a mutually usable weapon system. It has already 

achieved an increase in interchangeability of equipment bet1>1een 

weapon systems. 

Recomnendations 

Throughout the revi.e,,, of both the US 'FRG V/STOL project 

and NATO SE~SPARROW project, specific policies and procedures 

became evident as to the future direction our codevelopment 

proj.?cts should take. The following are my sy,ecific recom­

mendations: 
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JJalm1c- ~ J ny m,trnin t . C cicve]opmcnt projects 

should be re len~c I fro,1 the re r ic tion of giv 1 ne priority 

to rojccts that r-issure a substantial amount of foreinn fL1nds 

spent in th U.S. for R&D. The countries that seek codevelop­

ment projects are des·rous of dcvelopin• their own techno­

logical hase as well as µrovidin g f irst-line defense equip­

ment. Codevelo ment projects should not be viewed as competine 

directly with our Foreign Military Sales program. Our Allies 

alternative to codevelopment with the United States is co­

development with other countries rather tlan purchases from 

the United States. Our goal for codevelopment should be a 

zero impact on the balance of payments. This would allow the 

scarce defense dollars to be spent where it is the most cost­

effective. 

Selection .2!, Codevelooment Projects. The prospective 

partners in codevelopment projects should select programs 

where each country has already ascertained an operational 

need or mission. It should be recognized that the decision 

process is necessarily longer when two nations are involved. 

Therefore, a positive early commitment is needed to weather 

the long acquisition process. Projects that have multi-pur­

poses or are extremely complexed should be avoided. This 

does not mean that only systems presently within the state­

of-the-art should be considered (or codevelopment. Rather, 

that the system confieuration Rhould be structured for a specific 
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purpose early in th pro ,rn thcr by inimi~ing the number 

of chan es in the plannin cycle. Project5 whose primary 

purpose is to provide scien tif ic and technical data throu h 

basic research should be dif ferentiated from those with an 

end ?roduct as their oal. 

Project Mann ~ement. Selection of participants in a 

project should be determined hy their willin ness to commi t 

themselves to an expenditure of funds. Only those countries 

with a financial commitment should be allm-,ed to participate 

in the determination of the ultimate weapon system. When the 

financial commitment is not equal among the partners, the 

work distribution should be divided ln proportion to each 

countries conmitment. 

The use of committees for overall responsibility is a 

necessity in international projects even though it tends to 

slow down the decision-making process. The requirement for 

unanimous consent in these committees should be avoided or 

restricted to only the most fundamental decisions. A more 

wor able method is to weigh the votes in proportion to the 

countries participation in the project. 

The use of a single project manager and project office 

has a distinct advantage. This pcrmi.ts most of the relatively 

minor decisions to be resolved within the project office 

rather than accumulatine these problems in the top management 
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committees. Participation withln ti project o ficc should 

Again reflect their share in the codevcloprnent venture. 

Industry nrticioation. Use of one prime contractor 

uith various subcontractors provides the most nearly ideal 

industrial arrangement for multi-nation codevelopment projects. 

This permits the contractors to resolve the industrial prob­

lems at their own level and within the sphere of business 

procedures. When only two nations are involved and the 

work is divided evenly, the situation demands an international 

corporation that is capable of contracting as a legal entity. 

F_Ereign Heapo_Q Sys terns. The Department of Defense and 

especially the various military departments should recognize 

the advancement fore:f.gn technology has made in the past few 

years. The military department should actively seek out co• 

development arrangements with countries having more advanced 

systems than are presently available in the United States. 

This will also require the Armed Service Procurement Regu­

lations to change its current procurement policies. 
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