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ABSTRACT

This thesis explains the French inability to develop an autonomous information ami 
computer technology (ICT) industry as a result o f the participation of the French 
industry and policy makers in a transatlantic discursive regime. 1 define the concept of 
discursive regime to mean not only a set of transatlantic international norms and 
procedures or the congruence o f views between sectors of the member governments of 
the regime. This concept also includes disputes and divergences of interest and 
emphasizes the role o f the agents in the formation and transformation o f regimes. The 
emphasis on agents however did not entail a rejection o f the concept of structure but 
implies a simultaneous occurrence of structure and agency in the formation of historical 
events within a universe o f political discourse. Thus, I use the concept o f universe o f  
political discourse to show competing discourses in the analysis o f internal ICT policy
making both in the US and France and the concept o f  discursive regime as an 
alternative methodological framework to neo-realism, liberal regime theory and the neo- 
Gramscian approach to international relations.

Using these concepts, I argue that from 1946 onwards, with respect to ICT. the 
US Air Force leadership within the US military establishment was the critical force that 
linked the military sphere to science, technology and industry within the US universe of 
political discourse in ICT. The mode o f this linkage was provided by the US Air 
Force's perceptions and priorities o f air power and air defense that created a 
technological dynamism in information and computer technology. Moreover, I show 
that the US Air Force structured the transatlantic space militarily, scientifically and 
technologically through NATO and the OECD. In keeping with this argument I 
demonstrate how in the period 1945-1965, NATO priorities in defense and the OECD 
science and user orientation in computer policy were internalized by French decision
makers. I show that during this period, France's universe o f political discourse in ICT 
adopted an Atlantic orientation by choosing American computers in order to respond to 
the NATO concern with inter-operability. As the French military and 
telecommunications authorities had chosen IBM computers, this choice motivated 
French electronics companies to seek alliances with American interests, in order to 
survive within the French defense procurement market.

In 1968, when the French Delegation a la recherche scientifique et technique 
(DGRST) formulated a plan to oppose NATO and OECD policies and to create a 
European industrial specificity in electronics, computer and telecommunications, this 
plan failed. This failure was due to the fact that while the plan o f the DGRST depended 
on the EEC member countries' political willingness to challenge American views within 
NATO and the OECD, EEC member countries and their firms felt that their interests 
were better served within NATO and the OECD, rather within a DGRST-led fortress 
Europe. The European resistance to the DGRST plan strengthened the relationships 
between the French and US ICT industries in the period 1974-1981.
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o m o h Q i m x

1944
- Roosevelt began to consider air power not only as an ad hoe solution to he used in the course of a 
war. but. as a diplomatic tool

19  4 6
- The US Army Air Force (AAF) Air Force created the Scientific Advisory Board (SAB j
- SAB members received Air Staff briefings on AAF research and development plans and 
recommendations about air defense.

1947
The French Air Force created the Soctete J'Electromque et J'Automatisme to develop specialization 
in analog and digital computations and industrial automation

1949
- The Soviet Union detonated its atomic bomb.
-George Vally (MIT) proposed to Theodore von Kantian. Chaiman of the SAB that a studv ol .nr 
defense systems be undertaken.
- SAB created the Air Defense Systems Engineering Committee (ADSFC). with Valley as chairman
- Creation of NATO.
- NATO established a transatlantic Military Production and Supply Board (MPSB)

1950
-Jay W. Forrester of MIT's Digital Computer Laboratory (DCL) invented the random-acccss core 
memory as a replacement of the current but limiting technology of cathode-ray-tube (CRT) storage

1951
- "Project Charles” was established at MIT for short-term investigation of air defense problems
- First life demonstration of automatic aircraft interception using Whirlwind computer
- "Project Lincoln" was established at MIT as air defense laboratory.
-The Air Defense Research and Development Command (ARDC) took responsibility to administer 
"Project Lincoln".
- MIT’s Digital computer laboratory was associated to Project Lincoln.
- NATO abolished the transatlantic Military Production and Supply Board (MPSB) and the Atlantic 
Council established a Standardization Policy and Coordination Policy Committee and a M ilitary 
Standardization Agency.
- The French company SEA manufactured its CUBA computer, a cathode-ray tube-based machine

1952
- Name "Project Lincoln" was changed to "Lincoln Laboratory".
- Plans for the "Cape Cod System", (he prototype for tire SAf E system was established
• Lincoln Laboratory considered several manufacturers to build the SAGE computer.
• IBM was awarded a subcontract by Lincoln Laboratory.
- The French company. SEA produced its first computer, the Ftsaugraphe that was ordered by the 
French Air Force for military communications.

1953
- In France, the French company BULL introduced the Gamma 3 at the same time as IBM entered the 
electronic computer industry, sid  a little after the British firms FERRF.NT1 and ENGLISH 
ELECTRIC. The Gamma 3 was in fact a response to the IBM 604 computer.
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1954
- IBM received contract to manufacture two computer prototypes: the XD-1 and XD-2
- The Cape Cad System was fully operational
- The Air Force awarded to IBM the first production contract for SAGE computer called the AN- 
FSQ-7
- The Air Material Command (AMC) established the Air Defense Engineering Service (ADES) w ith 
Western Electric company involved in the ADES management.

1955
- IBM installed at Lincoln Laboratory a simplex version o f the AN-FSQ-7 computer
- In France. SEA built the CAB 2000 computer for aircraft interception.

1956
- IBM announced the development o f TX-0 an experimental transistorized computer.
- In France SEA built a scientific and management version o f the CAB 2000.

1957
- US Air Force began weapon integration and integrated space research in its policy.
- The US government created the National Aeronautic and Space Administration (NASA)
- The French Direction de la Recherche et des Moyens d ’Essais (DRME) of the French Armed 
Service and the French Air Force financed research done by an SEA team for a machine that used new 
magnetic techniques.
- SEA built DOROTHEE a germanium-based computer that failed to fulfill the F Air Force's 
specification.
- The French company BULL'S Gamma 3 computer and its modified version the Gamma Extension 
Tambour (ET) were used unsuccessfully by the Institut Blaise-Pascal o f the CNRS. the University 
i f  Grenoble and the nuclear center o f Marcoule.
- When Eiectriate de France (EdF) required digital computer for replacement o f its analog 
machines. Intertechnique bought a production license from the American company Thomson Ramo 
Woolrtdge (TRW) to build transistorized digital computers

1958
- The US Air Force formed the Stever Committee that redefined the Air Force's role as responsible 
f or the military uses o f  space.
- The US Government created the Advanced Research Projects Agency
- in France. IBM-France built two PACA II computers for French air defense and CAPAC I 
computer as a missile guidance system.
• CSF also established an alliance with TRW and create a subsidiary: the Compagtue Generate des 
Semi-conducteurs (COSEM).

1959
- In France, the IBM 370 computer series replaced the CAPAC I and II computer in French air defense. 

1961
•In the US. die Air Research mid Development Command and the Air Material Command were 
terminated and replatted respectively by the Air Force System Command (AFSC) and the Air Force 
Logistics Command (AFLC). The AFSC had the mission to forecast the USAFs requirements in five 
to ten years and assess die deficiencies o f national defense policy, military strategy, and inter-service 
relationships. Furthermore, it had die task o f making suggestions on die improvement o f US defense 
from emerging scientific discoveries and undertaking an Air Force-wide program review, named 
Project Forecast
- The French government created the Permanent Electronics Commission o f the Plan (COPEP). 
COPEP was a platform o f discussion o f  French policy in electronics. It regrouped members o f  the
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DGRST. DRME. CNET, CCRST and the Commissariat General du Plan w ho dealt specifically w ith 
electronics. Its mandate was to propose a policy for the expansion of the electronics industry during 
the next ten years and to elaborate procurement policy

1962
- The US World Wide Military Command and Control System (WWMCCSl that concentrated both 
nuclear and conventional forces in the hands of Strategic Air Command (SAC) became operational.
• The beginning o f the French Fourth Plan.

1963
• The SAGE system was fully deployed in 23 air-dcfense sectors: 22 in the United States ami one in 
Canada.
- First OECD conference on science policy.
- The French Quatre and Hexagone computer development programs.

1964
-GENERAL ELECTRIC took over the French computer company BULL

1966
-  The French Plan Calcul computer development program

1967
- The American company HONEYWELL look over the French computer company BULL
• NATO placed increased emphasis on the utilization of national military and FT&T networks for 
greater flexibility in NATO defense and to create a NATO Integrated Communications Systems 
(NICS)

1968
- Third OECD Conference on science policy
- The Second phase of the French Plan Calcul
- Under the influence o f the US Department of Commerce, NATO and the OECD, interoperability 
between the computers that run the PT&T of member countries was abolished in favor o f 
Compatibility• in Manufacture and Supply Services to upgrade NATO telecommunication networks 
and to establish a civilian transatlantic data-processing network: the Integrated Management and 
Information System (IMIS).

1969
- Beginning of PREST negotiations, the French-led European data-processing and telecommunications 
initiative.

1973
- The French company CH. the German company SIEMENS and the Dutch company PHILIPS agreed 
to create a European data processing consortium tailed UNIDATA. From the French perspective, the 
consortium's primary objective was to create an industrial entity that by 1980 would be second to 
IBM in the world computer industry. UNIDATA was abolished the same year it was created.

1975
• The government deckled to merge CII with HONEYWELL BULL. The newly created company was 
known as C1I-HB. According to this arrangement. Cll-HB sold to the French government machines 
manufactured by the US company HONEYWELL INFORMATION SYSTEM under Cll-HB label
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If79
- The French Ministry o f PT&T built its remotely-controlled data-processing system. TRANSPAC. 
that became operational in 1979. The Commission o f  the European Communities used TRANSPAC 
technology to built HURON ET These networks were administered by the nine EEC member 
countries’ PT&T ministries, were interconnected among themselves and with American networks 
TYMNET. TELENET and GENERAL ELECTRIC MARK III to form an Integrated Management 
and Information System.
* MATRA a French owed missile company created MATRA HARRIS SEMI-CONDUCTEURS a 
51% - 49 % joint-venture with HARRIS, an American Company After this alliance. HARRIS 
transferred its Complementary Metal Oxide Semiconductor-Conductor (CMOS) technology to 
MATRA HARRIS SEMI-CONDUCTEURS.
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Chapter One

INTRODUCTION

After 25 years of attempting to develop a competitive computer industry, the 

French government became convinced towards the end of the 1970s that France's 

information and computer technology (ICT) industry would be incapable o f 

autonomous development. This change of policy is not the subject of this thesis. 

Rather, through an archival investigation of French electronics policy during the period 

1962 -1981, I seek to explain why France could not develop an autonomous ICT. 

despite projects such as the Quatre Axes, Hexagones, the Plan Calcul and UNIDATA, 

the French-initiated pan-European computer development program.

In a time when dialog between international relations perspectives and when 

interdisciplinary research is encouraged in almost all academic curricula, I find the 

subject o f this thesis theoretically and methodologically fruitful for several reasons. 

First o f all, since post-Worid War II, the sector of information and computer 

technology (ICT) is where both the development of means of destruction and the hope 

for better human life converge. Second, ICT is a sector where defense, science, 

technology and industrial policies are closely related. Third, ICT is also where 

competition and cooperation between nations go hand in hand. While my research
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tracks these issues of international concern, my choice of France is also theoretically 

and methodologically motivated. The role played by France in the ICT sector can be 

described as both competitive and cooperative in defense, science, technology and 

industry within a hegemonic context dominated by the United States, which 

problematizes main IR theories and opens dialog between them.

With these concerns in mind, in what follows. I review several analyses of the 

French failure to develop an independent ICT industry. Each of these analyses is 

related to the notion of power and to one of the major theories in international relations 

(IR): realism, neo-realism, regime theory and neo-Gramscian approach to IR. While 

the merits o f each of these analyses are considered, they are also criticized for their 

tendency to present a simplistic view of the French policy.

1.0 REVIEW OF LITERATURE

Among the French ICT projects, the best known is the Plan Calcul. which is 

portrayed as as an initiative, representing the French discourse of independence. Those 

who argue from this point of view maintain that French ICT policy during the period 

1965-1974 was in effect a nationalistic industrial policy whose objective was to achieve 

technological independence vis-a-vis the then dominant U.S. computer industry and its 

flagship International Business Machines (IBM). This version of the French discourse 

o f independence in ICT was articulated in particular by realists and neo-realists. 

Raymond Aron for example argued that:

of primary concern to Europeans is the theory that the American 
superiority in research and development tends to be cumulative. It builds on 
itself and tends to increase because the mass o f resources which can be 
devoted to research is greater as the over all national and corporate resources 
are greater. Therefore, the nation which has the research leadership has a  good
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chance to increase it even further . Whether the theory of U.S. cumulative 
superiority is true is uncertain. What is important at least many Europeans 
fear that it is true. And many are obsessed by the thought that in 10 or 20 
years the majority o f large European firms will be dominated by 
multinational companies with American dominance.1

Although many French and other Europeans believe in the American 

technological domination of Europe, the evidence presented in this thesis shows that 

contrary to what would have been expected from "nationalist" French government 

during the period of the Plan Calcul, the French government did not take steps to 

overcome this domination. Instead, French policy makers chose to base their computer 

industry on American technology and allowed GENERAL ELECTRIC, an American 

firm to take over France's first computer maker, the Compagnie des Machines Bull. 

This fact however was of little importance to a realist such as Raymond Aron who 

believed that the unequal distribution of power resources among states favored the 

United States and would necessarily motivate countries such as France to overcome it. 

What is important in Aron's argument is that both US technological superiority and the 

alleged European scientific and technological weakness are given by the post-World 

War II structure of inter-state relations. The argument suggests, moreover, that given 

the state of anarchy in the international system, it is only natural that some countries 

would react against American technological superiority by attempting to shift the 

balance of technological power to their advantage.

In keeping with the realist understanding of international relations, Robert 

Gilpin also argued that European governments were less concerned with economic 

profitability in their science and technology policy than with politics understood as

1 R Aron. The General Electric Forum. Vol. 9, No. 2. April-June 1966, p. 16.
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struggle for power. This was how in the 1960s. realists interpreted the luropean

concern over their technological gap vis-a-vis the United Slates. According to tiilpin:

... what is at issue for Prance and Europe is their political position vis A-vis 
the Great Powers and their capacity for long-term national independence.
Whereas beginning in the latter century control over petroleum resources 
became essential once naval ships shifted ftom sail to diesel, so today an 
independent aerospace and electronics industry along with the supporting 
sciences has become crucial for a nation to enjoy diplomatic and military 
freedom of action.2

Through their notion of structural power struggle, realists and neo-realists such

as Raymond Aron and Robert Gilpin claimed that the distribution of power was the

main aspect of the 1960s transatlantic technological gap debate. As Stefano Gu/./ini

points out, such explanations identify the contenders {here the US and Western

Europe), "...their diverging interests and intentions, the open and tacit clash of wills

and prevailing outcome... This allows the power of the actor to be assessed not only

for the power confrontation in question but also for future ones'*.■3 Despite much

archival evidence to the contrary, this realist framework was used by John Zysman to

interpret the French ICT policy in the 1960s. He maintains that:

...Whether the state's economic return on investment in the increasing use of 
computers, process-control production and numerically controlled machine 
tools would have been higher than its return on investment in the support of 
a financially and technically independent French computer industry was a 
question left undiscussed. Hie notion ol national self sufficiency and 
technological glory was... unquestioned value. The government intervened to 
achieve the political goal o f technological independence, not an economic 
goal, however defined.4

2 R. Gilpin, France in the Age of Scientific State. Princeton N. J . Princeton University Press, p 7ft
3 S. Guzzini, "Structural power: the limit of neorealist power analysis". International Organization. 
Vol. 47, No.3, 1993, pp. 448-449.
4 J. Zysman, Political Strategies for Industrial Order. State. Market, and industry in France. Berkeley. 
Los Angeles and London, University o f California Press, 1977, pp. 73-74.
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For Zysman, there was no doubt that the Plan Calcul, the 1966 French

computer policy was about developing an independent computer industry free from

American interests. The author states that:

...whatever the exact events which prompted this concern, the logic 
justifying government support |to  the French electronics industry) is clear: 
an independent electronics industry consisting of firms controlled by French 
capital ant* independent from American technology is required for a French 
military and economic independence. '

A decade after Zysman's book, in 1987, E. A. Koloddziej maintained that the 

Plan Calcul's objective was to create a "new line of computers with no relation to 

American technology."6 In the same vein T, R. Howell et al have asserted that: "The 

French government implemented a number of programs in the 1960s and 1970s to 

promote the development of an indigenous semiconductor capability.”7 As recently as 

1991. C. Le Boiloc'h Puges has argued that the objective of the Plan Calcul was to 

build an independent national computer industry free from American influence.8

Since French electronics policy was understood by realists and neo-realists as a 

struggle for independence, the lack of an independent French computer industry in the 

late sixties was seen to be an effect of the international structure of power relations that 

placed limits on French ambition for independence. In 1968, just after the first phase of 

the Plan Calcul, Robert Gilpin argued that:

There is an irony in the efforts o f French to play a greater role in 
industrial R and D - namely that the United Slates, the world's foremost free 
enterprise nation is forcing traditionally dirigeant France to socialize the 
basic resources o f the modem economy - scientific R-D. In a situation where 
an economy, two thirds o f whose firms are relatively small (a total work

5 Idem. 74.
6 E. A. Koloddziej. Making and Marketing Arms: The French Experience and Its Implications t o  
International System. Princeton. Princeton University Press. 1987 p. 230
7 T. R. Howell et a t . The Microelectronics Race. Boulder and London, Westview Press, 1988. p i 69.
8 C. Le Bolloc'h-Puges argues the contrary in La politique industrielle Francaise dans l^lectronioue. 
Paris. Llvumattan, 1991. p. 11. However his book is not based on primary documents.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

force of less than 1.2(H)) is competing in a world market with industrial
giants...9

Having maintained that during the first phase of the Plan Calcul the French 

implemented a policy of technological independence vis-a-vis the United States, tin* 

author argued that the problems encountered by this policy were the result of US 

hegemony. Pierre Mailiet who worked for a Common European Market technology 

policy against American multinationals, took a similar position in arguing for 

UNIDATA, the attempt to build a European computer company through the alliance of 

CH. PHILIPS and SIEMENS. A European policy in ICT he wrote, was justified 

because international information technology was dominated by the United Slates and 

therefore a country of France's size was incapable of developing alone a national 

electronics industry capable of competing against IBM.10

While the purpose of the Plan Calcul was explained in terms of a struggle for 

power within the international system, the end of the second phase of the Plan Calcul 

and the abandonment of UNIDATA were accounted for in terms of a choice-thcoreticaJ 

approach to power. In this approach, the unequal distribution of power is not the main 

criterion for the explanation of policy outcomes. The choice-theoretical approach to 

power stresses the importance of power resources in cases of international concern 

within an "issue area" or a "regime" "asymmetrical interdependency", vulnerability, 

resources and potential power can be analyzed. It emphasizes a country's capacity to 

bargain via stratagem in order to influence changes in the regime. This approach was 

implicitly adopted by Zysman to explain the change in direction of the French ICT

9 R. Gilpin, op. cil.. pp. 332-333.
10 P. Mailiet. «L'hexagone peui-il contenir touie la lechnologie moderne-*, in I. Chapel le & C 
Ponsard. La capaciti de concurrence de l industric francaise. Paris - Montreal. Bordas. 1971. p XI
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policy towards the end of the 1970s. The author focused on the French government's 

will to bargain with multinationals in order to influence the structure of the international 

electronics industry.

Zysman's argument is that since France was in a situation of "asymmetrical

interdependency" with the United States in the "issue area” of electronics. French

decision-makers towards the end of the 1970s finally understood that:

War against the multinationals simply because they are foreign entities no 
longer seems necessary or possible. Furthermore, the limits on power of the 
of the state to intervene in an international industry are more clearly 
understood. Yet the possibilities of state action are also accurately perceived.
Seemingly, the French feel able to minimize the problems and lake 
advantage of the opportunities the multinationals represent. The policy began 
to evolve under Pompidou and seems to have crystallized under Giscard. It is 
reported to be as much a response to events as an explicit shift in 
direction.11

It is important to note that this argument not only emphasizes the normative

influence of the liberal trade regime and technological change but also a bureaucratic

learning from or reaction to "previous policy" implying the autonomy of government

from social and political pressures12. In a similar line of argument that combines the

influence of international norms, technological change and bureaucratic learning, John

Ardagh wrote in the early 1980s that:

Today the French Government reluctantly accepts that full national 
independence in the electronics field is not possible, since American 
techniques arc so far ahead. So the government is operating a dual policy: the 
work of CSF and the other purely French firms is promoted for all it is 
worth and mergers ate encouraged: but the Bull take-over is also allowed, and 
IBM is encouraged to build its strength in France13.

11 J. Zysman, -The French State in the International Economy*. International Organization Vol.3l. 
No.4, 1977. p.869.
12 Policy change as bureaucratic learning process is perspective developed by P. Sacks "The 
Structure and the Asymmetrical Society”. Comparative Politics. Vol 12. April 1980, p. 356. See also 
M. Weir and T. Skocpol. "State Structures mid the Possibility and the Possibility for 'Keynesian' 
Responses to the Great Depression in Sweeden. Britain and United States", in P. Evans et a t . 
Bringing the State Back In. New York, Free Press, 1985, p. 119.
13 J. Ardagh. T k  NcwFffinch Rcvflhtti«l. New York mid Evanston. 1981. p. 45.
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Despite the US active efforts to liberalize international electronics trade between 

the late 1960s and late 1970s. Zysman and Ardagh seem to argue that in the 1970s. the 

power resources of the United States were not as important as the norms ot the 

international liberal trade regime supported by the latter. Thus, after a time lag that can 

be situated between the mid 1940s and mid-1970s, the liberal trade regime itself 

became a source of inducement that acted independently from US power to influence 

French decision-makers* change of policy.

This focus on external variables is used by Brand and Durousset to describe the 

internationalization of the French computer industry as a shift from a logic ol 

investment and production in the post-war era to a strategy that inserted the French 

computer industry into the international electronics market. Brand and Durousset argue 

that:

La contrainte extern? consume un determinant de plus en plus pressant u 
I'inten'ention de I'Etat... Les contraintes exiemes auxquelles il faut ajautcr la 
rapidite des progres techniques expliquent que la priorite d I'expanxion 
devienne Vobjectif nuijeur ... el dominent la politique mdustnelle pendant les 
demieres anodes de ia presidence du General de Gaulle (jusqucn IV6V) ct t elle 
de la presidence de GeorgesPompidai. 14

All these analyses would have made sense if the French government had 

implemented a policy of independence in the electronics sector, instead, and 

despite the persistence of the discourse of independence in France and the bureaucratic 

and social confrontation over how to carry out this policy, the actual outcome was 

always a policy of interdependence that took into account the US technological 

leadership and the interests of American multinationals in France. This. I argue was the

14 O. Brand & M. Durousset. La France, histoire el poliuques <k.t>nomiques cfcpun, 1914. I’ans. 
£ditons Sircy. 1991.
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case during I he Quaire Axes and the Hexagtme computer development programs and 

during the two phases of the Plan Calcul.

However, despite these practices of interdependence, the French discourse of 

political independence persisted. This is why, in contradistinction to the above views. 

French neo-Marxists have explained the gap between the French discourse of 

independence and the state of the French industrial and technological dependency in 

terms of ideology and transatlantic class relations. Like the neo-Gramscians who view 

transatlantic relations in terms of class alliances. Alain Joxe*5 argued that French 

pretense to military independence vis-a-vis the US (which included a policy for an 

independent ICT industry! was a bourgeois ideological deception whose pe. lose was 

to build a class consensus that favored the creation of a modem military industry to the 

economic interests of the French bourgeoisie.16 This analysis contains four interrelated 

assumptions: < 1 > since the end of World War II, the investment of governments in 

defense industries in the western world was a way to stop the decreasing rate of profit 

in the general economy (2) the French struggle for military equality with the US hid a 

bourgeois political consensus on both sides of the Atlantic, (3) true inequality is not 

amongst nations but between classes across the Atlantic and finally (4) what really 

matters are transatlantic .. relations and alliances implicating objective class interests 

within the capitalist mode of production.

While for Joxe and J.-P. Belligand French industrial policy o f tire 1960s was 

never about independence, those participating in the development of the Plan C alcul, 

such as Andre Danztn claim that the inability of the former to deliver on its promise was

' 5 A. Joxe. "Atlantism el crise de I'Eui ". In N. Poulantzas (ed). La crise de L'Etat. Paris, P.U.F.. 
1978. pp. 298-348.
16 For another reference concerning neo-Marxist argument see l.-P. Balligand. "Defense nucleaire
el hegemonie politique". Les Temps Modemes. No.378. Ian. 1978.
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due to an internal factor: the French failure to understand that information technology 

was a major tool for the modernization of France. Dan/in has recently stated, for 

example, that:

Je ne erois pas que I'on putsse anrtburr a auirt• chose qu a un manque Je 
preparation globale Je la sot iete frun\aise a < omprendre que le rraitemeni Je 
linformation allait Jecetur loutil majeur Je la moJemtsaium Ju pax \ < >u pa>
Jefaut la ratson principale Je la chute Je la competan ae Je nos industries < 1  

Jenos sen ii es 1'

According to this institutionalist approach to policy making, the lack oi understanding 

of the importance of 1CT to the future of the global economy led the French private 

electronic companies such as the Contpagnie Generate d'Electrii tie and THt >MS( >N to 

resist government initiatives during the 1960s and 1970s.1*

While each of the above accounts is not entirely false, thev remain partial 

accounts of the French industrial policy in electronics and are based on a 

misunderstanding of French discourse of independence. As Gordon has pointed out. 

this understanding "...Itjends to take independence and grandeur literally and professes 

to see international stature and total freedom of action as the goal of the Fa - h  in and 

of them selves.9

Against this extreme interpretation of the French discourse of independence 

some authors argue that the Gaullist perspective was not so  much a denial ot the 

reciprocity of external relations but was primarily a discourse meant to moFiii/c French

17 A. Dan/in. 'Electron kjue cl in f ormatique ". in Inslituc Charles <ic Gaulle. IX- Gaulle en son sieily 
Tome HI Moderniser la France. La Documentation Franyaise. Actes ties Joumecv Internationales ler.us a 
I UNESCO Pans. 19 24 novembre 1990. p.738.
18 According to Ltliane Bensahel el al: «Les resuitats Ju Plan CaU ul ne/ urent a la hauteur Jes 
esperances... parce que Thomson el CGE ne se stmt pas vraiment mvestts . Ju fait mime Je leur 
eonflit interne et Thomson n'a pas eu une politique ambaieuse en m atte  re Je  «ompo\ant\- 1. 
Bensahel. J. Fontanel, M Vigez/i, Leconomie contcmporame de la France, GrcnoMr. Piesvr 
Universiuure dc Grenoble, 1989, p. 120. A similar stance is maintained by ti I sainberi Pompidou. 
canitaine d'industrie. Pans, Editions Odile Jacob. 1994, pp. 177-17K
19 P. H. Gordon, A Certain Idea of France. French Security Policy and the Gaullisl Legacy. Primeum 
N. J. , Princeton University Press, 1990. p. 18.
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people in support of government’s modernization policy at the wake of World War 

II20. P ius Gordon maintains that "Independence for de Gaulle was part of an overall 

strategy for insuring French interest in what de Gaulle believed to be an environment 

hostile or at least indifferent to those interests. But it was not the belief that national 

isolation was possible in the modem world."21

Just as neo-realists tend to exaggerate the extremist tendency of the French 

discourse of independence, authors like Gordon tend to downgrade it and promote a 

moderate view. But the French policy process in ICT expresses two tendencies: what 

could be considered as the extreme version of political independence represented by the 

French Delegation for Scientific and Technical Research (DGRST) and to a lesser 

extent by the Ministry of Science and the interdependent moderate view that was carried 

out by the French military a id  telecommunication authorities such as the Comite de 

Coordination des Telecommunications (CCT) and the Direction Generate des 

Telecommunications (DGT). Therefore, if one is interested in describing the policy 

process, it is necessary to consider both tendencies and to show why the vision of 

technological interdependence always won over the other. As Peter Hall has shown for 

a comparable situation, an accurate policy analysis should take into account the 

arguments of the competing tendencies and "...[tjheir positional advantages within a 

broader institutional framework,... the ancillary resources they can command in the 

relevant conflicts, and [the] exogenous factors affecting the power of one set of actors 

to impose its paradigm over others."22

20 S. Hoffmann, Decline or Renewal. France rince the 1930s. New York. Viking Press 1974 and J. 
Lacouture. De Gaulle. Vol. 2. Le politioue. Paris. Editions du Seuil. 1985.
21 P. Gordon, op. cit.. p.2l.
22 P. A. Hall, «Policy Paradigms, Social Learning, and the State. The Case o f Economic 
Policymaking in Britain*. Compar live Politics. Vol. 25, No.3, April 1993, p. 280.
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Successive French governments clearly had choices that ranged from complete 

independence to dependence on American computer technology. From amongst these 

choices, they chose a particular kind of interdependence, one which resulted in a 

reliance on American computer technology in order to build endogenous industrial 

capacities for nuclear and aerospace capabilities. The forces shaping this choice were 

not only those of power as neo-realists argue or technological change and liberalization 

of trade as regime theorists argue. Nor were they simply transatlantic class interests as 

neo-Gramscians would argue or reducible to the insistence of CGE and THOMSON to 

the DGRST perspective of technological independence as institutionalists have claimed. 

US post-War technological superiority, technological change, international pressure 

tov'ards the liberalization of technological trade and transatlantic industrial alliances 

contributed to the lack of an independent French computer industry. By privileging one 

factor over the others, each of the above perspectives presented a simplistic view of a 

complex reality.

To avoid simplification and in order to offer a more comprehensive account, I 

propose to show how the forces that shaped the French choice in ICT were organized 

through the "hegemony" of a particular "discursive regime” upon which the 

development of post-World War II information and computer technology was founded. 

The concept of "hegemonic discursive regime" will enable me to show how different 

forces such as those expressed in military relations, industrial alliances and political 

ideas and doctrines interacted with each other to shape the French choice for 

asymmetrical technological interdependency with the United States.

This approach challenges both the neo-realist position that post-war 

technological change did not alter the state of anarchy in the "international system", and 

regime theory which holds that there are "international imperatives of science and
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technology" that reduce the autonomy of states and force them towards cooperation. 

Against the general wisdom that maintains that change in international relations occurs 

as technological innovations come into use, I believe that the concepts of hegemony 

and regime, both combined with the Foucauldian notion o f discourse, will enable us to 

sustain the argument that it was international political and military changes o f the nud- 

1940s that changed computer technology and drew French policy making and 

electronics industry into a “transatlantic discursive regime". While the elements o f the 

post-war hegemonic discursive regime originated in the United States, it was their 

understanding by French policy makers and other Europeans that prevented France ami 

Europe from having an autonomous computer industry and defeated the extremist 

tendency of the French discourse of independence.

My demonstration has five steps. First, I show the limits o f dominant 

International Relations theories to explain the failure of French policy to develop an 

ECT industry. Second. I demonstrate how the concepts o f "hegemony" and "regime" 

when they are used within Foucault's notion of discourse allow an alternative 

explanation to emerge. That explanation begins with the way in which World War II 

created a  new perspective on the “role o f government in science and technology" 

according to which western nations' "air power" and "air defense" were conceived ami 

built through a particular use of computers. I move on to show how these ideas and 

practices were institutionalized through the role of NATO mid the OECD to form a 

"hegemonic discursive regime" in the Western World after the mid-1950s. Third, I 

demonstrate how computers as we know diem today embody not only inter-state power 

relations but also incarnate perceptions and priorities on various subjects such as 

science, technology, defense and economic development within the American- 

dominated hegemonic discursive regime. Fourth, I demonstrate how the formation of
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this hegemonic discursive regime affected French policy choices in the computer 

industry in the period 1945-1968, Finally, I show how change in this hegemonic 

discursive regime made French electronics industry even more dependent on the US 

and prevented the DGRST from restructuring the European electronics industry in 

accordance with its view of technological independence.

1.1 THEORETICAL AND METHODOLOGICAL BACKGROUND

The international political and social context that shaped the French choice for 

interdependency was composed of relationships of force, a number of constraints and 

opportunities and political ideas and ideologies within the transatlantic space. As the 

above review of the French debate illustrated each o f the perspectives presented 

explains one aspect of this international context but as J. G. Ruggie puts it "...|b|y 

discounting or ignoring altogether the integrity of those domains of social life that its 

premises do not encompass..."23

The objective of this section is to show the limits of neo-realism, regime theory 

and the neo-Gramcian perspective and to draw out the methodological insights that each 

of these approaches can provide in order to build the concept of "hegemonic discursive 

regime”. This is not eclecticism but a theoretical attempt to bring together the concept of 

"hegemony", "discourse" and "regime" for the methodological purpose of stressing the 

importance of military force, on which international norms and procedures for standard 

practice are based and within which French political and industrial actors confronted

23 1. G. Ruggie, "Territoriality and beyond: problematizing modernity in international relations", 
IatfflCBaiwnaiOrganization. Vol. 47, N o.i, w inter 1993, p .i69
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each other in the determination of French choices in information and computer 

technology.

The first part of this section argues that adherence to American views by 

Western European countries was far more important than American material capabilities 

because it was the basis upon which these countries used military concepts, objects 

such as computers and components standards of American origins and thereby 

maintained American scientific, technological and industrial hegemony despite the 

decline of American material capabilities. Since this European use of American 

concepts, objects and standards suggests an inter-state order, it leads me in this section 

to take issue with the anarchic view of the international system held by neo-realists and 

allows me to lay the groundwork for understanding the role that international 

organizations such as NATO and the OECD played in shaping transatlantic defense and 

technological relations.

The second part of this section argues that international integration and regime 

theories regard technological change as an independent variable and overlook the power 

relations embedded in these changes. The political is stressed in contradistinction to a 

tendency towards technological determinism in this literature. Part three shows the 

limits of the neo-Gramscian approach to transatlantic relations. Here, I point out that 

the central difficulty of this perspective lays in its class and economic reductionism. 

This critique will lead me to favor Foucault's concept o f discourse and Giddens' 

notions of structure and agency within which I use the concepts o f regime and 

hegemony and from which I draw my historical and political methodology for the 

description o f the hegemonic discursive regime and its determination of French 

perceptions ami priorities on scientific and technological matters.
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1.1.1 The Limit o f Neo-realism and Post- Worl! War II Technological Change

Despite the divergence of opinion regarding the nature of post-war US/Western 

Europe relations, there is a fundamental convergence across all the perspectives: the 

description of these relations as hegemonic power relations dominated by US military 

and economic capabilities. Essential to this view is the concept of hegemony defined as 

the supremacy of the US within a transatlantic context characterized by an unequal 

distribution of material capacities including economic preponderance and military force. 

This concentration of capabilities made America the hegemon because it provided 

military defense and economic welfare to the Western European countries.24

In neo-realist theory', stability, cooperation and peace within the transatlantic 

zone are due to the concentration of military and economic resources in the hands of the 

United States. For neo-realists, post-World War II US hegemony enabled American 

governments to promote liberal economic policies and interdependence through which 

countries in the area maximized economic gains. According to neo-realists, in the early 

1960s, when US power resources were exhausted, cooperation and interdependence 

were simultaneously disrupted because the US no longer had the material capability to 

promote international economic policies.25

Consequently, the disappearance of the economic advantage gained by 

European countries made the hegemony's coercive nature more obvious. That was the

24 See Fred Block, The .Origin of international Economic Disorder: A -Study vi the United Siatc> 
Monetary Policy from World War 11 to the Preseat. Berkeley, CA., University of California Press. 
1977; Robert Gilpin. US Power and the Multinational Corporation. London, Macmillan. 1976; 
Stephen Krasner, Defending the National Interest o f US Foreign Policy. Princeton. N.I., Princeton 
University Press, 1978; Robert O. Keohane, After Hegemony: Cooperation and Discord in the World 
Political Economy. Princeton N J., Princeton University Press, 1984.
25 R. Gilpin. War and Change in International Politics. Princeton. NJ. Princeton University Press, 
1981, p. 129.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

22

phenomenon that led to a sudden division of Europeans between those who supported 

American hegemony and free riders. Hie lexicial meaning of the word free ride is 

obtaining something without paying the usual cost or devoting the equivalent effort. In 

neo-realism in international relations, free  ride means getting the benefits of an 

international system without paying membership cost, that is having others paying for 

the benefit received. Beyond this lexical meaning however, neo-realists use this term in 

relation to a perceived context of hegemonic decline. In such a context according to 

neo-realists certain nonhegemonic countries within an international system do not 

cooperate to maintain the system and rather manifest the will to break away. In this 

sense, according C. Kindleberger, the free ride is not a reaction to the decline of 

American capability perse, but to a system that is no longer economically beneficial 

and reduced to its coercive nature. Thus, a country can be categorized as a free rider 

when it manifests the will and/or is capable of breaking away from a system that is 

reduced to its coercive features. Such a phenomenon occurs when the hegemon is 

facing a relative decline of its economic capabilities and consequently cannot afford 

international economic liberal policy.26

It is obvious that this theory was shaped by American foreign policy problems 

(the Vietnam War, the fear of a break-up of NATO) of tire 1960s. Consequently, the 

1966 French withdrawal from NATO appeared to neo-realists as opportunistic 

behavior. However, seen from the French perspective, the neo-realist model appears 

historically short-sighted.27 Through their thesis of “free-riding”, American neo

26 Ch. Kindelberger. "Systems of Economic organizations". In D. Calico (ed), Money and the Coming 
World Order, pp. 15-20. Ch. Kindelberger, «Dominance and Leadership in the International Economy: 
Exploitation. Public Goods and Free Riders*, International Studies Quaterlv. Vol.25. June 1981. 
pp.242-54. Ch. Kindelberger, "Hierarchy Versus Inertial Cooperation", International Organization. 
Vol.40. Autumn 1986. pp84l-848.
27 According to C. Duradin
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realists ignore France's preoccupation with political independence as they see only 

opportunism and thanklessness in the French attitude vis-a-vis the United States. The 

main problem with the free riding thesis is that the French/US confrontation predated 

the 1960s and it is a conflict between divergent ideologies: international liberalism 

presented by the US versus French nationalism towards the US since the end of World 

War I.

However, despite the presence of nationalism in France, nationalistic forces 

could not halt cooperation between US and France. Indeed, when General de Gaulle 

withdrew France from NATO, the French government could do no better than to opt 

for American defense technology and air defense structure. The neo-realist emphasis on 

a power struggle between nations has led many to overlook other countries' incapacity 

to challenge America and US capabilities to shape priorities and perceptions on crucial 

issues such as defense and technology. Thus, despite the fact that the reconstruction of 

Japan and Europe was desired and financially supported by the United States, the neo

realists' "zero-sum game" approach to International Relations (IR) has led them to 

believe that die economic revival of the allies represents the “relative" decline of the US 

economy. They project that this relative decline will inevitably lead to weakness in US 

military capabilities and to the inescapable break-up of the world order.

In this respect, R. Gilpin has forecast a series of interrelated factors that will 

inevitably reduce American technological dynamism and prevent the diffusion of

La France et les Etats-Unis enlretiennent un itrm ge dialogue fail de sohdarite 
et de competition. En 1918, puis en 1945. I 'affirmation de la puissance 
americaine oblige les doctrinaires et les hommes politiques d redefinir 
I'identiti franqaise dont I'universalisme messianique se heurte a celui de 
t'Amerique. [C'est m e confrontation entre deux UUalismes/  qui d'ailleurs 
n ‘empicha pas I un accord profond qui motive des engagements solidaires et 
m e mime appreciation des menaces antidimocratiques s'associ I ant I dans la 
longue durie des crises du XX siicles, a un disaccord qui se ripite.

C. Duradin, La France contre I’Amerique. Paris, Presses Univcrsitaircs de France, 1994, p.6.
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technical innovations in the armaments industry.28 He maintains that the decline of 

productive capital in favor of finance capital in the American economy will, in the long 

run, prevent the US government from financing its military capabilities. This would 

add to the US burden in European defense by deepening the US economic and financial 

crisis29. Gilpin has argued further that American foreign investment was among the 

principal causes of American economic and military decline since it undermined US 

competitiveness by giving away advanced American technologies and enhancing the 

economic power of America's potential challengers.

This attack against international interdependence is not only biased because it is 

tilted towards US isolationist forces but also because it is weakly argued. There is no 

doubt that the spread of American money and technology over the old continent 

allowed for a quick economic recovery that otherwise would have been difficult. 

However, this recovery was not at the expense of American economic strength or a 

blow to the world economic order. Quite the contrary. In Europe, American companies 

gained lucrative contracts through which American technological norms became 

international standards influencing practices in European industries especially those 

related to communication and computer technologies.30 As neo-realists themselves 

recognize:

Nations seeking major-power standing in the world have to pursue 
technological objectives selected by the two superpowers. Either through 
research or purchase they must match American and Russian ballistics, 
missiles, fighmr bombers, attack submarines and main battle tanks...

28 Idem p. 179. This guns or butter dilemma has been raised by many authors: L. Freedman. "Order 
and Disorder in the New World ', Foreign Affairs. Vol. 71, No.l, 1992; P. Kennedy, The Rise and the 
Fall of Great Powers. London. Heyman. 1988.
29 Robert Gilpin. War and Change in World Politics. Cambridge, Cambridge University Press. 1981, 
p. 157-66.
30 G. Wackermann. Les p6les technologiques. Notes et dtudes documentaires. La Documentation 
Fran^aise, No. 4948.1992-3. p. 10.
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Even when nations lack such ambitions, they apparently cannot afford to 
ignore the technological priorities of the superpowers, especially those of the 
United States, because o f the commercial by-products that are associated with 
military research31.

This statement recognizes that all countries do not face the same problems with 

technological change since they do not have equal capacities to orchestrate technological 

change in their favor but this does not mean anarchy. In Western Europe for example. 

NATO and the OECD acta) to reduce technological gap between member-countries and 

shaped their perceptions and priorities on the use of American communications and 

data-processing technologies. Although the structuring role played by NATO and the 

OECD belies the anarchy of the international system depicted by neo-realists, the latter 

still assume that: "Far-reaching changes in domestics politics may take place but these 

will matter little. As long as relations among states are recognized as competitive 

interactions among sovereign units within anarchy, the laws governing these relations 

remain the same regardless of unit changes."32

While US technological leadership in the transatlantic zone led countries in this 

geographic area to pursue the same economic, military and social goals, neo-realists 

continue to insist on anarchy. As they are keen to maintain the anarchic aspect of the 

"international system", they overlook the impact of technology on this "system" and 

claim that there are no "international imperatives of technology" that change the 

fundamental characteristics of IR. In particular, they assume despite technology the

3* H. M. Sapoiski. « Science. Technology and Military Policy*, in I. Spiegel-Rosing and D. de Sola 
Price. Science. Technology and Society A Cross-Disciplinary Perspective. London & Beverly Hills. 
Sage Publications. 1977, p.444. See also R. Giplin, France in.lhs.Agg .flf.lhg Scientific Slab;. 
Princeton. Princeton University Press, 1968.
32 I. A. Caporaso, "Has Europe Changed ? Neorealism, Institutions, and Domestic Politics", in R. J. 
Jackson (ed) Europe in Transition. The Management of Security After the Cold War. Praeger, 1990, 
p. 19.
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behavior of states can still be accounted for in terms of the conventional focus of the 

territorial nation-state.33

On this basis, neo-realists maintain that technological change in weapons 

systems makes states feel greater insecurity and this feeling increases the anarchic 

structure of inter-state system. Neo-realists argue as if technology is an exogenous 

variable to inter-state relations and has no effect on them. Therefore they overlook the 

progressive decline in the salience of national territory which is exemplified by the rise 

of powerful transnational actors such as multinational corporations ami international 

organizations such as NATO and the OECD.

The neo-realists* historical short-sightness and their devotion to anarchy led 

regime theorists to challenge these neo-realist notions. Few regime theorists the notion 

of regime implies:

Implicit or explicit principles, norms, rules and decision-making 
procedures around which actors' expectation converge in a given area of 
international relations. Principles are beliefs of fact, causation and rectitude.
Norms arc standards of behavior defined in terms of rights and obligations.
Rules are specific prescription of actions. Decision-making procedures are 
prevailing practices for making and implementing collective choice.34

It is in terms of regimes that John Ruggie explains the functioning of multilateral rules 

and procedures governing the regulation of many areas of international concern such as 

the oceans, space and telecommunications, money, trade and health.35

33 H. R. Nau. “Collective Response to RAD Problems in Western Europe”, In te rn a t io n a l  
Organization. 29, No.3, Summer 1973, p.l.

34 S. D. Krasner. "Structural Causes and Regimes. Consequences, Regimes as Intervening Variables", 
in S. D. Krasner. International Rcainu* Ithaca. N. Y.. Cornell University Press, 1983, p.2.
35 J. G. Ruggie. “International Regimes. Transaction and Change — embedded Liberalism in the Post- 
War Economic Older”. International Organisation Vol 6. 1982.
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Along the same lines, Robert Kcohane and Joseph Nye3** advanced the notion 

of "complex interdependence" to describe the increased integration between post-war 

western economies. For Keohane and Nye. domains of "complex interdependence" 

function under a set of rules and procedures. More importantly, the future of such 

regimes, they argue, is not necessarily tied to the existence of a hegenton but to 

member-countries' perception of a communality of interest. Thus in contrast to neo

realists who argue that regimes are only a reflection of American hegemony and that, 

consequently, they would not survive American hegemonic decline, regime theorists 

maintain that even with the decline of American material capabilities, the international 

order that emerged from W.W.II will last. Central to this argument is the assumption 

that international rules and procedures are not only maintained by a hegemon but are 

also carried out as a result of a common international liberal spirit described by J. 

Ruggie as "embedded liberalism” and defined as a belief that the domestic welfare is 

dependent upon the liberalization of the international economy and hence peaceful 

relations between states.

Consequently, whereas most37 neo-realists believe that a hegemon is necessary 

to keep anarchy at bay, regime theorists believe that the development of modern 

capitalism makes the role of a hegemon unnecessary for co-operation. liven in a 

situation of hegemonic decline, sovereign states constrained by problems resulting 

from the requirements of capitalist development have no choice but to cooperate. This

36 R. O Koehane and J. S. Nye, "Two Cheers for Multilalemm". Foreiyn Policy. No. 60, 1985
37 With the exception of Robert Gilpin who does not think that the reduction of American 
material capabilities would necessarily result in a collapse of the international economic order. K 
Gilpin "The Richness o f the Tradition of Political Realism". International Organisation. Vol 38, 1984, 
pp. 295-296.
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requirement for co-operation perpetuates international norms that had been originally 

imposed by a hegemon.

Despite this divergence, like neo-realists, international regime theorists also 

believe that technological change is exogenous to the system of International Relations. 

Science and technology are not components of international political processes but 

intervene from without to undermine the territorial aspect of international relations. For 

regime and international integration theorists, while science and technology have a great 

impact on the international distribution of military and economic power among states, 

they also generate global problems such as the rising cost of weapons systems and 

scientific equipment, pollution and arms control. These phenomena lead inevitably to 

international cooperation.38 The basic assumption here is that science and technology 

are prime agents o f international change as they lead inevitably towards the 

obsolescence of state sovereignty.39 In other words, there are "international 

imperatives of technology" that limit state sovereignty and make international 

organizations more preponderant than states in resolving global problems created by 

technological change.

This position parallels the view expressed by international organizations such as 

the OECD who claim more authority at the expense of national governments. However, 

while it is not clear whether this convergence of views describes reality or represents an 

ideology that advocates international integration and the creation o f regimes, it is 

obvious that it overlooks the power relations (between US and Western Europe) that

3K E. B. Skolonikoff. The International Imperative of Technology. Berkeley, Institute o f  International 
Study. University o f California. 1972.
39 B, Schroeder-Gudduis. "Science. Technology and Foreign Policy". In 1. Spiegel-Rosing and D. de 
Sola Price. Science. Technology and Society A Cross-Piseinlinarv Perspective. London & Beverly 
Hills. Sage Publications. 1977, p.48|.
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are embodied in technological change. When this theory is used to explain France's 

inability to develop an independent computer industry, it points to technological 

changes and overlooks not only US capacity to orchestrate technological change 

through its weapons programs but also its ability to force these changes on other 

countries by shaping their priorities and perceptions on issues related to the use of 

science and technology. In fact, in order to make their case for greater international 

integration and the emergence of international regimes, international integration and 

regime theorists, although they recognize that there are differences in 'sensitivity and 

vulnerability' between countries in various domains of international concern, do not 

take into account these differences in the formation and transformation of regimes.40

Despite these problems, in comparison to the neo-realist concepts of 

power/hegemony, the notion of regime has descriptive power. However, in order to be 

analytically more useful and to explain change, the notion of regime has to give 

theoretical ascendancy to differences in vulnerability between countries within a 

regime, the contradictions that this vulnerability generates and the role of these 

contradictions in both the formation and transformation of regimes. In this sense, the 

neo-Gramscian concept of hegemony is more useful. Although the proponents of this 

concept do not argue in terms of regime, their concept of hegemony allows one to 

conceive of "regimes" in terms of hegemony, implying not only the communality of 

interests between countries, but also their inequality, vulnerability, and most 

importantly class interests and international alliances, the role of political ideas, 

perceptions, priorities, opportunities and constraints during the formation and 

transformation of hegemonic regimes.

40 I. F Keeley, "Towards a Foucauldian Analysis of international Regimes”. International 
Organization. Vol. 44, No.). Winter 1990.
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1.1.2 The Limits o f the neo-Gramsciart Concept o f Hegemony and its Analytical 
Usefulness in the Understanding o f International Regimes

Fundamental to Gramsci’s thought is the idea that hegemony in one country is 

not the result of coercion but an effect of consent built upon the intellectual and moral 

leadership of a "historical bloc". The notion of "historical bloc" is used to describe the 

convergence of different social and political forces under the leadership of the most 

economically preeminent social class. When this notion of hegemony is applied to IR, 

cute country's economic power, albeit a requisite, is itself insufficient to determine the 

formation of an international *historical bloc'. Economic power must be complemented 

by political leadership. Thus, for an international 'historical bloc' to emerge, 

economically-dominant social classes have to make sacrifices for the benefit of the 

non hegemonic groups.

For neo-Gramscians as well as for Gramsci, social and political struggle 

followed by political arrangements always precede changes in the economy. For them:

An appropriate political initiative is always necessary to liberate the 
economic thrust from the dead weight of traditional policies - i.e. to change 
the political direction of certain forces which have to be absorbed if a new, 
homogenous politico-economic bloc, without internal contradictions, is to 
be successfully formed.41

Gramsci claims that his view is an alternative to classical Marxism's economic 

and technological determinism within which political struggle has no theoretical status. 

For Gramsci, Marxism can be an instrument for racial change only when political 

struggle is given theoretical ascendancy. Fundamental here is the view that what

41 R. Co*. "Gramsci. Hegemony and International Relations: An Essay in Method", Millennium: 
Journal of International Studies. Vol. 10. No.2, 1983, p. 168.
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characterizes western liberal societies is not so much the structure of their economies 

but political and social processes that maintain hegemony.

Consequently. Gramsci argues that desired changes through social and political 

struggle are possible only within these processes. This view stems from the author's 

definition of civil society as a two-headed structure of power. One part is constituted by 

the state's coercive apparatuses such as public administration, legal institutions, and 

military and para-military forces. The other part is formed by civil society's institutions 

such as political parties, factories, unions, churches and universities. Hegemony is 

created and maintained through the institutions of civil society that enforce ideological 

conformity and produce consent. In return, these civil institutions arc seconded by the 

state's coercive apparatuses.42

Cox draws his view of post-war transatlantic relations from the above definition 

of civil society. Similar to the Gramscian model of civil society, for Cox:

World hegemony is ... a social structure, an economic structure, and a 
political structure and it cannot be simply one o f these things but must be 
all three. World hegemony, furthermore, is expressed in universal norms, 
institutions, and mechanisms which lay down general rules for the behavior 
o f states and for those forces o f civil society that act across national 
boundaries - rules which support the dominant mode of production 43

How do these three structures work together to display the Gramscian concept 

of hegemony on the world stage? Like neo-realists, Cox also believes that the post-war 

transatlantic political structure is dominated by the concentration of military and 

economic capabilities within the US. Unlike neo-realists however, Cox maintains that 

material capabilities (which he defines as "power overt") are only one aspect of

42 A. Gramsci, Selections from the Prison Notebooks of Antonio Gramsci. ufLJJL. p. 12.
4  ̂R. Cox, o p . c i t . .  p. 171-172.
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international hegemony. Besides material capabilities, he identifies the power of the 

ideas underlying the

...broad-based political consensus in the Atlantic states which in effect served 
to generate the ethico-political concepts o f civilization which cemented the 
bloc. The concepts of liberty, modernity, affluence, welfare... were fused into 
a concept of 'the west'...the bloc's foundations were forged in a balance 
between the material forces of national and transnational capital, organized 
labor and the state44.

This is what neo-Gramscians call the social structure, also depicted as the 

"framework of thought" or the "power covert"45 For Stephen Gill and David Law the 

power covert represents the normative aspect of structural power and hegemony46 

which allows them to establish the task ",..[o]f finding the new transnational bloc and 

the way its (neoliberal) discourse and practice suborn dependent classes and pre-empt 

their opposition."47 Fen* them, this level of power has a tremendous importance in the 

workings of the transatlantic hegemony because it sets the horizon for the subjects' 

perception of the possible. Like the Gramscian two-headed structure of civil society, 

Cox, Gill and Law's international power structure is defined by "power overt" and 

"power covert". The effective combination of both serves to maintain and reproduce 

social and political norms that perpetuate the mode of production.48

44 S. Gill. American Hegemony and the Trilateral Commission. Cambridge, Cambridge University 
Press, 1990, p.49.
45 Robert W. Cox . "Social Forces, States and World Order", Millennium; Journal o f International 
Studies. Vol. 10, No.2, 1981 and "Gramsci, Hegemony and International Relations: An Essay in 
Method". Millennium: journal o f International Studies. Vol. 10. No.2, 1983 pp. 162-175.

46 S. Gill and D. Law. The Global Political Economy. New York. Harvester. 1988 and «Global 
Hegemony and the Structural Power o f Capital*. International Studies Ouaterlv No. 33. December 
1989. pp. 475-499.
47 J. F Keeley, Tow ards a Foucauldian Analysis o f International Regimes", op. ciL. p.464.
48 S. Gill, op cit. p. 73
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Cox's application of Gramscian ideas makes hegemony in international relations

a power structure of interstate relations that includes transnational forces. Thus, a

hegemonic world order is:

...not an order directly expressing the interest of one state hut an order that 
most other states could find compatible with their interests, given their 
different levels of powei and lesser ability to change the order... The concept 
of world order is founded not only upon the regulation of inter-state conflict, 
but also upon a globally conceived civil society...4**

For Gill, the idea of "global civil society" stems from American plans after 

W.W. I to shape Western European economic and political development in a direction 

complementary to that of America. This he argues continued through the Marshall Plan, 

the formation of NATO and the international organizations and regimes of the Bretton 

Woods system that mobilized social forces within Europe and the United States.*50 For 

him, these forces propagated a "New Deal" at the Atlantic level by creating an "Atlantic 

multinational bloc". The questions that come to mind are: Was American military- 

industrial policy after the mid- 1940s similar to that of the 1930s? What was the role of 

the US and NATO military strategy in the formation of this multinational bloc? To what 

extent did NATO represent the interests of the "New Deal" forces? What was the social 

composition and dominant features of this "Atlantic multinational bloc" and most 

importantly was this multinational bloc homogeneous as the neo-Gramscians tend to 

suggest? While the answer to such questions involves empirical investigation, for neo- 

Gramscians the answer is given by the Marxist theory of the capitalist mode of 

production. Within this theory, post-war Western military, scientific and technological 

changes were all indistinguishably attempts "to increase the rate of productivity

49 R. Cox, op. cit. p. 45.
50 S. Gill, op cit. p. 126.
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growth" and therefore represent the interest of the transatlantic bourgeoisie.51 In other 

words, the capitalist mode of production determines military policy and technological 

development through the state effort to correct the falling profit 52 and to increase 

capital productivity. While the relationship between military policy and the falling rate 

of profit has been rarely submitted to empirical investigation,53 for classical Marxists. 

neo-Gramscians and neo-Marxists in general, military expenditures since the beginning 

of capitalism have always signified an attempt to overcome economic crisis.54 

Speaking of US military expenditure during president Ronald Reagan's era. Gill 

argued that:

This was a renewal of the early role of the Pentagon as the major agency in 
American 'military-industrial' policy...the key worry fur the United States 
was whether this policy was the most efficient way to raise its rate o f 
productivity growth which had been declining relative to that o f its major 
economic competitors during the 1970s. In the hope that it was, the Reagan

51 Ibid. p.14.
52 At the heart of classical Marxist view on technological change is the dynamism of capitalism 
which according to them generates competitive pressure on firms to improve their process o f 
production as to overcome the tendency o f failing rate o f profit. According to Marx and Engels:

The bourgeoisie cannot exist without constantly revolutionising the 
means o f production, and thereby die relation of production and with the 
whole relations o f society... constant revolutionising o f production, 
uninterrupted disturbance of all social conditions, everlasting uncertainty 
distinguish the bourgeois epoch from earlier one [K. Marx & F. Engels,
Communist Mawifrsuo London 1848, Cited by C. Freemen, «Economics of 
Research and Development* In In I. Spiegel-Rdsing and D. de Sola Price,
Science. Technology and Society A Crosx-Piscialinarv Perspective, pp. cit.. 
p. 241.

53 G. Adams, "Les ddpenses de defense: bienfait ou hemorragie pour I'dconomie amdricaine", In 
Groupe de Recherche et d'infonnation sur la Paix (GRIP), Momento Defense-Pesarmement. GRIP 
3988. pp. 165-169.
54 See G. Sen, “The Economics of US Defense: The Military-industrial Complex and Ne: - 
marxist Economic Theories Reconsidered" Millenium : Journal o f International Studies. Vol. 15. 
No.2.1987. PP. 179-194. K. Robin & G. Frisvold, "Reagan's New Economic Agenda: The Military 
and the Market”, Capital &. Class. No.26, Summer 1985, J. Lovering "The Atlantic Arms Economy: 
Towards a Military Regime of Accumulation", Capital &  Class. No.33, Winter 1987, PP. 129-153, 
G. Georgiou, "Hie Political Economy of Military Expenditure". Capital & Class. Spring. No. 19, 
1983. pp. 183-204.
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administration poured enormous funds into scientific education and basic 
research...55

This is the neo-Gramscian view of the American Strategic Defense Initiative 

(SDI). It implies that the military has no autonomy from the economic sphere. In effect, 

this economic determinism prevents the neo-Gramscian framework from seeing the 

way in which military concerns affect the economy and orient technological 

development. Thus, since the economy determines military policy, other social actors 

and their concerns such as the Pentagon and its concern with air and space defense 

have no political significance outside the management of the economy. While these 

concerns were at the root of many changes especially in the computer and 

telecommunications sectors they are overlooked not only by neo-Gramscians but by 

neo-Marxists in general.

Despite the neo-Gramscian economic reductionism of military policy, I believe 

that the neo-Gramscian perspective still has useful methodological insights. As Gill put 

it, their framework stresses change because their concepts of hegemony and power 

combines both agency and structure thus avoiding analysis in terms of abstract 

structuralism.56 For Gill, “Structures are not simply categories invented by theorists, 

rather they are aggregates of responses to given, historically specific conditions. They 

involve habits, expectations and anticipation that is how people conceive and act upon 

"the limits of the possible".57

This definition of structure renders the notion of regime, as defined by Krasner, 

compatible with the neo-Gramscian concept of hegemony. It is not my aim here to deny

55 S. Gill, American Hegemony and the Trilateral Commission. Cambridge, Cambridge University 
Press, 1990, p.83.
56 IhttLp. 231.
57 Idem. p.23t.
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ideological and epistemological differences between concepts but to describe the way 

they are compatible and how they can compensate each others' weaknesses. In 

particular Gill's definition of structures as involving habits, expectations and 

anticipation according to which actors perceive 'the limits of the possible' is similar to 

Krasner's “...implicit or explicit principles, norms, rules and decision-making 

procedures around which actors' expectation converge in a given area of international 

relations". Most importantly, both integrate the neo-realist notion of power as based on 

the predominant country's military and economic capabilities and believe in (to borrow 

Lukes' terminology) the significance of "indirect" power: defined by the notion of 

"power covert" in the neo-Gramscian framework and seen as "implicit rules" within the 

liberal notion of regime. The similarity however goes beyond definition. In both 

theories there is a same lack of clarity. What is referred to as indirect or implicit power 

seems very important but neither theory describes it and it is possible that liberal regime 

theorists and neo-Gramscians believe that such power resists description.

Indeed, while both perspectives reinforce each others' strengths they also 

increase each others' weakness. A hegemonic regime where the elements of "power 

covert" or "implicit rules" are so strong, leaves us with a sense of status quo rather than 

with a rapacity to understand the role of the subject during the formation and 

transformation of hegemonic regimes. Moreover, such a regime is unable to explain 

why a country such as France that is at the center of the transatlantic hegemonic regime 

has always produce ! a discourse of political independence while concomitantly 

participating in the transatlantic hegemonic regime. It is for this reason that I believe the 

Foucauldian notion of discourse and Giddens' notion of "structure and agency" 

provide useful toots with which to reformulate the concepts of regime and hegemony. 

In such a reformulation, it will appear that a hegemonic discursive regime is not a rigid
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set of rules, norms and ideologies that determine behavior but rather describes a reality 

of conduct that is situated between a norms-following international system and 

subjects' interpretations and uses of these rules according to their own interests.

1.1.3 Foucault. Giddens and the notion o f hegemonic discursive regime

Much of Foucault's work was in the history of ideas. He sought to determine 

how in a given period in history certain thoughts and practices were possible rather 

than others.58 The concept of discourse for instance refers to a set of statements 

produced within the framework of institutions that constrain enunciation. Ultimately, 

these enunciations are inscribed in a framework that fixes historical, intellectual and 

social practices. In Foucault's notion of hegemonic discourse every practice is an 

exercise within a context of power relations implying norms and procedures that 

separate normal and abnormal practices and give meaning to statements. This definition 

of practice is complementary to Giddens' notion of context that according to the author 

"cannot be treated as merely the 'environment' or background of [practice]. The context 

o f interaction is in some degree shaped and organised as an integral part o f that 

in teraction..."59 Following both authors, it is possible to argue that a hegem onic 

discursive regime is "a body of...historical rules, always determined in the time and 

space that have defined a given period, and for a given social, economic, geographical 

or linguistic area, the conditions of operation of the enunciative function."60 Unlike

58 M. Foucault, The Arehaelogy of Knowledge. The Discourse on Language. New York. San 
Francisco and London, Harper & Row, p. 29. p.171.
59 A. Giddens. Centraf Problems in Social Theory. Action. Structure and Contradiction in Social 
Analysis. London. Macmillan Press, 1979, p.83.
6 0 1 hid., p .l 17
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neo-Gramscians who seek to determine how hegemony prevents opposition or regime 

theorists who only see convergence of views and interests, with Foucault it is possible 

to see that resistance to rules, contests and divergent interpretations of dominant 

doctrine are parts of the institution-building process during the formation and 

transformation of hegemonic discursive regimes. By including resistance, contests and 

divergence in opinion and interests, it becomes possible to see the dual purpose of a 

regime's norms and rules of procedures: first the fulfillment of common objectives and 

second the prevention of possible deviance that derives from subjects' use and 

interpretation of the dominant discourse. Under certain conditions of power struggle, 

deviance could exhaust the hegemonic discursive regime or certain of its elements.61 

Unlike the neo-Grams:ian notion of hegemony that sees only congruence and unlike 

the liberal notion of regime that recognizes only the willingness to cooperate within a 

regime, the notion of hegemonic discursive regime includes opposition to regime as 

constituent of it. According to Keeley (who also uses the Foucauldian notion of 

discourse):

First arc actors who accept and cooperate willingly within it. Their disputes 
may be technical or over relative positions. Although they accept both the 
hegemonic discourse and its apparatus, their discourse could unintentionally 
erode the regime...Second we hue free riders...These may erode the regime, 
reduce its capability , or produce dispute over burden-sharing, but wise 
parasites do not destroy their hosts. These two groups are community 
members who accept the legitimacy of the order. Third are deviants and 
rebels, who challenge the order on the basis o f subjugated or alternative 
knowledge and alternative networks of relations but who are contained within 
the regime's community and thus we pressured to follow its dictates. They 
differ from true free-riders in that they want to break up from the 
order...Fourth are outsiders and other communities organized in other public 
space...They are also targets for tegitne expansion.62

61 See M. J. Shapiro. G. M. Bonham and D. Heradstveit "A Discursive Practices Approach to 
Collective Decision-Making ", international Studio r>iat#rly December 1988, Vol.32. pp.379-419 and 
J. F. Keely. op. ciL p.97.
62 J. F. Keeley. op. cit„ p. 97.
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The only problem with this typology is Keeley's confining of the notion of 

"actor" to states, which seem to be the sole actors in the "international system". This 

position is in contradiction with regime theorists' argument that the states arc not the 

only significant actors in the international system and to the neo-Marxist point that the 

state is not a monolithic actor. Despite this problem, Keeley's typology brings 

important methodological insights since it opens the way to conceiving of a variety of 

positions and behaviors within a hegemonic discursive regime, including different 

positions and behaviors in each member-country of the regime.

Foucault also argues that subjects have a reflexive capacity that enables them to 

formulate judgment from their positions and interests in different social spheres that is 

irreducible to the dynamic of the capitalist mode of production. Since the economy is 

not the only site that determines the subject, the latter is an individual in varying 

positions defined by its role within different social spheres. In this thesis these 

"spheres" are the military, scientific, technological and industrial domains that are 

involved in the creation of event such the digital computer. Consequently, the concept 

of hegemonic discursive regime as used in this thesis refers to a set of statements that 

are drawn out from subjects' undemanding of practices within the military, scientific, 

technological and industrial spheres. While this concept does not imply that these 

spheres are reducible to each others, it means that practices in these spheres are 

accounted for and revealed through statements expressing different beliefs. These 

beliefs are not necessarily coherent and cohesive with each other. Coherence and 

cohesiveness are guaranteed within a hegemonic discursive regime by the dominant 

force that provides goals to the regime and a mode of association between beliefs. For 

example, for the military to be associated with science and influence technological 

development and industrial production, we need a strategic alliance (between subjects
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in these spheres of activities) that itself in policy-making practice would result from 

political struggle between contending views and interests.

In the above sense, what makes a hegemonic discursive regime a process of 

change is not its economic and technological content but the interaction between the 

..objects' beliefs and actions involving moments of reflexivity. As Anthony Giddens 

maintains, this reflexive moment is "called into being in discourse that breaks into the 

flow of actions which constitute the day-to-day activity of human subjects. Such a 

moment is involved even in the constitution of an' action or of an act' from the duree 

of lived-through experience."63 According to Giddens again, the moment of reflexivity 

implies that "action" or "agency" is "... a continuous flow  o f conduct involving 

intervention {that cannot] be fully elucidated. ..outside the context of historically located 

modes o f activity ."M

In keeping with this definition of agency, the concept of discourse does not 

refer only to formal rules and procedures or ideas and ideologies. It is not the linguistic 

interface of practices but the interdependence between beliefs and actions. Such 

interaction is deployed in an international context in the form of a hegemonic discursive 

r->me  whose cohesiveness, change or demise is not determined by the economy or 

technology but by the interaction between human subjects that create historical events. 

Foucault's notion of discourse and Giddens' definition of action make the structuralist 

attempt to penetrate below the level of subjects' belief and action useless.65 According 

to Foucault, this methodological position implies that

63 A. Giddens, Central Problems in Social Theory. Action. Structure and Contradiction in Social
Analysts. London, Macmillan Press, 1979, p. 55. 

pp.55-56.
65 Gi ldens' critique is addressed to both Parsons' and Althussers' notions of actors: "Parsons via 
the action iramework of reference and Althusser through his ‘theoretical anti-humanism' - each reaches a
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...we must renounce two linked, but opposite themes. The first involves a 
wish that it should never be possible to assign, in the order of discourse, the 
irruption of real events: that beyond any apparent beginning - so secret and 
so fundamental that it can never be quite grasped in itself... To this theme is 
connected another according to which... The manifest discourse ... is really 
no more than the repressive presence o f what it docs not say: and this not 
said' is a hollow dim undermines from within all that is said 66

In the same line of argument. Giddens also rejects "the methodological tactics of 

beginning analyses by discounting agents' reasons for their actions... in order to 

discover the real stimuli to their activity, of which they are ignorant. Such a stance ... 

is oik with strongly-defined and potentially offensive political implications. It implies a 

derogation o f the lay actor. "67 In other words, "Discourse must not be referred to I he 

distant presence of the origin, hut treated as and when it occurs".68 Therefore, in the 

case of this thesis, there is little need to refer to the dynamic of the economy in order to 

understand discursive events or changes within military policy, science policy or 

computer technology policy. What is important in turn, is the search for the particular 

power relation, the strategic alliance or more practically the project that associates these 

domains ami encodes them politically in a cohesive fashion to form a regime. Power 

here is a relational concept that is related to human agency and operates as a 

transformative capacity through the use of resources that are generated by the structure 

of domination within a regime. In the case of transformation of regime, it is again this 

human agency that creates new events, gives new meanings to regime's elements or 

creates new ones.

position in which subject is controlled by object. Parsons' actors are cultural dopes, but Althussers 
agents are structural dopes of even more stunning mediocrity", A. Giddens. op. cit.. p.52.
66 M. Foucault, The Archaelogv of Knowledge. The Discourse on Language. m udL  p.25.
67 A. Giddens, op, cit.. p.71.
68 Idem p.25
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The refusal of external determination of discourse and the focus on the subjects' 

action within a given structure of power relation form for this thesis the epistemologicaJ 

ground on which I justify my use of "evenemential" or epochal6** and experiential 

methodological approaches. In political - wience the material that is the candidate for 

such approaches are public utterances that can be located in policy promulgation, policy 

report, official letters and notes, books and articles describing doctrines, goals, 

perceptions, experiences and actions. According to F. Miige Go^ek:

The evenemential approach problem atics the event ... by focusing on 
sources o f evidence often embedded in public discourse to historically 
reconstruct the structure and agency involved in the event. The experiential 
approach explains patterns in history through the interpretation, typically 
utilizing sources of evidence locatcd,...in the...discourse to illuminate the 
role of agency.70

In contradistinction to the liberal notion of regime, the concept of hegemonic

discursive regime based on epochal and experiential methodological approaches

"...introduces a sense of reflexivity that takes into account both the social structure and

human agency in the formation of events."71 Because structure and agency occur

simultaneously in the formation of events. Jane Jenson argues there is no need to

privilege structural analysis over "agency-centered arguments" or to take the opposite

methodological stand. She maintains that

History is a set of arrangements experienced by each actor as the constraints 
within which actions occurs. Yet if actors are endowed with the ability to 
act...then their actions must be seen as creative of the different histories

As F. Miige Goyek put it "evenemential is the anglicization of the French word 
evenementiel. a concept coined by Luc ten Lefebvre but theoretically articulated by Fernand Braudel." F. 
Miige Gbyek. "Whither Historical Sociology". Historical Methods. Vol. 28, N°2, Spring 1995. p. 16. 
See also W. Sewell "How classes arc made: Critical Reflexion on E.P. Thomson's Theory of Working 
Class Formation", in H. Kaye & McClelland (eds), E. P. Thompson Political Perspective. London: 
Polity Press. 1990.
70 F. Miige Goyck. "Whither Historical Sociology", op. cit. p. 107-108.
71 Ibid
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which they lisc. Thus focusing of the politics ol actions is as important a- 
structural analysis; neither can be abandoned 7-

In this sense, it is not only actions that matters. Also of equal importance is the 

capacity of an actor to account for its action or in other words its reflexive capacity that 

obliges the analyst to think both in terms of struct re and agency. In sociology. as 

Giddens maintains, the methodological insight of such assumption is that the concept 

of structure does not imply a model posited by the analyst hut rather a recognition ol 

"the existence of: (a) knowledge... of how things are to be done (said, written), ol die 

part of social actors; (b) social practices organized through the recursive mobilisation of 

that knowledge; (c) capabilities that the production of those practices presupposes " ’ * 

In a policy-making context, following Jenson, such knowledge constitutes a 

"lujnivcrse of socially constructed meaning resulting from political struggle"74. This is 

what Jenson defined as the "universe of political discourse", a concept implying a 

relation of unequal power and where "[t]he parameters of political action an* established 

by the process of limiting the set of actors...the range of issues considered within the 

realm o f political debate; the policy alternative considered feasible for 

implementation."75

The concept of universe o f political discourse and that of hegemonic discursive 

regime are closely related since both refer to hegemonically constructed norms and 

procedures of interaction that give meaning to a variety of issues and at the same lime 

constrain and enable political action. However, differences between international and

72 J. Jenson. “Ideas, Space and Time in Canadian Political hconom y. Studies in Political Lcunomv. 
< 36). 1991. pp. 49-50.
73 A. Giddens, Central Problems in Social T.ieofv. Action. Structuic and Contradiction Jli -Suual
Analysis. op^ciL. p.64.
74 J. Jenson “Gender and Reproduction: Or. Babies and the State", Studies in Political bionoinv. (20i 
Summer 1986, pp. 25-26.
75lbid.. p. 26.
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national levels of action lead me to return to the concept of hegemonic discursive 

regime ;ere. International relations, norms and procedures are subject to both 

international and national levels of mediation and this make them less rigid than the 

norms and procedures of social interactions within a nation. For instance, at the 

international level, despite the structure of domination that makes the US, the hegemon, 

international norms and procedures are negotiated through international political 

institutions such as NATO and the OECD that have less power of decision and sanction 

on member countries than the power of sanction that national institutions have on their 

citizens. For example, in accordance with a defense policy that requires certain types of 

computers, the US government can induce and ultimately oblige company such as IBM 

to build these computers. However, although the US is dominant within NATO, the 

latter as representing a coalition amongst sovereign states cannot oblige the French 

government to buy these computers. Although US defense and technology policy 

influenced the formation of transatlantic non as and procedures, the latter still had to be 

negotiated within each sovereign nation's social fabric and internal power struggle. For 

example, when France adopted US defense and computer policy, the latter were 

tra islated through French "national interest" that itself was socially constructed since its 

meaning depends upon internal unequal power relation and political struggle between 

institutions. Indeed, despite French participation in NATO's military communications 

structure, the French government decided to build its own computers, albeit with 

American technology. This is to say two things. First, an exact replica of international 

norms and procedures from a national context to another is hardly possible given the 

difference in member countries social fabric that makes the boundaries of inter-state 

interactions more flexible than those of interactions between the citizens of a nation. 

The concept of hegemonic discursive regime is not only compatible with the concept of
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universe o f political discourse but, given the interaction between national and 

international factors in policy-making, these two concepts are complementary. Thus, 

while the concept of hegemonic discursive regime will determine the international 

context of the parameters of national policy making, the methodological insights 

provided by the concept of the universe o f political discourse i. e. the inequality of 

power between the group of actors on which is based the construction of the universe 

of meaning will be used to show how these parameters are negotiated though internal 

power struggle.

Having specified the problems that makes the use of the concept of hegemonic 

discursive regime necessary, before explaining its use in this thesis it is indispensable 

to eliminate the redundancy that it contains. I therefore drop the notion of hegemony, 

because in my discussion of the liberal notion of regime and the neo-Gramscian 

concept of hegemony, I reached the conclusion that the former implies the latter. 

However, as I argued before, if a regime is conceived of in terms of hegemony, it 

becomes difficult to understand the divergence of interests amongst participants, the 

inequality of power in the formation of norms and procedures and to elucidate the 

simultaneous occurence of structure and agency in the formation of events. For this 

reason, I keep the notion of discourse which implies reflexivity and Giddens' and 

Jenson's view of simultaneous occurrence of structure and agency in the formation of 

historical events.

Given this conclusion, first, for this thesis, the concept of discursive regime in 

the area of Information and Computer Technology refers to a number of policy 

statements specifying beliefs, goals and decisions such as those involved in defense, 

science, technology and industry and actions that are the implementation of these 

decisions. Second, I argue that the digital computers as we know them today are
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shaped by agency represented by the US Air Force that imposed its doctrine of air 

power and its priority of air defense on US military establishment. It should be noted 

that there is no theoretical reason to start my analysis by the role played by the US Air 

f  »rce in the development of digital computing. The reason is ratter historical; that is 

because the US Air Force was the first institution that saw digital computing as the best 

way to deploy its military strategy. Third, the forces that shaped the French choice for 

asymmetrical interdependency in the area of electronics are not only those of power in 

neo-realist terms or only implicit and explicit norms as regime theorists would argue or 

solely the economy as neo-Gramscians maintain. While all these forces were present in 

different spheres, I argue that they were organized by the US Air Force through NATO 

and the OECD to form a transatlantic discursive regime that shaped the French choice in 

ICT through internal power struggle. My fourth assertion is that the successive French 

governments in the period 1945-1981 never adopted a policy of technological 

independence with regard to the computer industry, despite the French Ministry of 

Science and the French Delegation for Scientific and Technical Research (DGRST)'s 

will to do so.

As I argue that the transatlantic discursive regime originated first in the US 

military sphere, the statements and enunciations of Chapter Two are drawn from 

testimonies by air power advocates during the formation o f air power. In order to 

analyze the relationships between "air power" as a notion implying a military belief and 

"digital computer" as a resultant of an action according to this belief, the corpus of this 

chapter is completed by books produced by the US Air Force Historical Division and 

the Smithsonian Institute Press. I use these primary and secondary sources to 

determine how the notion of "air power" came to dominate American military strategy 

and laid down a knowledge of how to build an air defense system. From these sources.
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I also show how the late 1940s conception of air defense influenced computer 

technology and finally demonstrate how the notion of air power, air defense and 

computer technology evolved in tandem in the formation of a discursive regime in the 

realm of information technology in the US. 1 analyze the Air Force's strategic 

representation through the relationships of "air power", "nuclear deterrence", "massive 

retaliation" and "real-time". This representation had geopolitical implications (the 

collapse of the inside and outside, the global and the local) that would allow the Air 

Force to impose its ideas on internal US military decision-making regarding the atomic 

bomb and to monitor events of military importance worldwide. To show how this 

representation became a discourse, I demonstrate the way the Air Force's strategic 

views were translated into institutional mechanisms, decisions and actions within the 

US universe of political discourse in ICT.

The discursive line (or in French le trait discursif) that 1 draw from these 

secondary and primary sources can be summarized as follow: The need to prevent an 

atomic war in the late 1940s implied the primacy of "air power" that emerged as the 

first discursive element of the regime . This first element implied a second: the 

centralization of military offense and defense structure. As the Air Force became the 

most important arm of nuclear deterrence, in the late 1940s, it associated the realm of 

science and technology to the military according to its own views. This was because 

the development of air power required the establishment of permanent rather than ad 

hoe scientific and technical research institutions whose work evolved in relation to 

changes in defense objectives beginning from the mid-1950s. The establishment of 

permanent scientific and technological public institutions in peacetime and under the 

supervision of the Air Force was the origin of the third discursive element: a science 

policy based on the forecasts and predictions of defense requirements in the future that
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was implemented in the early 1960s. The articulation of these three discursive elements 

directly affected the shape of the Semi-Automatic Ground Environment (SAGE) air 

defense system and its digital computers in the late 1950s. In order to show this, I use 

testimonies provided in the Annals o fth * History o f Computing by US engineers who 

built the SAGE system. I show that the construction of the SAGE digital computer 

was an expression of the primacy of the Air Force's view. Important here is my 

assumption that technological artifacts such as the SAGE digital computers that became 

the paradigm for the global computer industry did not originate outside defense policy 

to determine US defense strategy. Rather, the SAGE computers emerged from within 

the structure of unequal power relation within the US defense decision-making process 

and thus embodied this power relation. This is why this chapter establishes the 

relationships between military concepts such as: "air-power", "air defense" and 

"centralization of commands" and technological notions such as "digital processing", 

"time sharing" and "real-time" computing (in the late 1950s) in the formation of US 

universe of political discourse in ICT. 1 show in other words that, the SAGE system 

was thus built according to the requirements of air-defense which materialized the 

centralization military of command structures by the means of digital /  real-time 

computers that had "time sharing" capability. The building of this capability structured 

the change in the computer industry from "batch processing" and analog techniques to 

"time-sharing" practices and digital techniques. The relationship between these 

elements reveal a particular mode of association between the military, scientific, 

technological and industrial sectors related to ICT.

In summary, the elements of the US universe o f political discourse in ICT that 

later influenced the formation of the transatlantic discursive regime can be divided into 

two categories. Some are general guidelines originating in the United States after the

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

49

war and became a basis for policy practice at the transatlantic level: ( I) a "big science" 

element involving research and development in major scientific fields such as nuclear 

energy, aerodynamics, electromagnetic radiation techniques, electronics and space 

research, (2) a military-oriented science policy which implied (3) a permanent rather 

Ihan ad hoc interaction between government officials and scientists and (4) a link 

between defense policy and science policy objectives. The other elements were specific 

to the computer industry: the government role in forcing technological change in the 

computer industry from analog to the digital, the fusion between the computer and 

telecommunications sectors, the use of standard digital computers in the areas of 

transatlantic defense and telecommunications and the common transatlantic military and 

economic interest in achieving standardization of electronic components and inter

operability between the computer systems of different national origins and finally the 

emergence of middle-sized general purpose computers in the mid-1960s. During the 

period analyzed by this thesis, these discursive elements of the regime constituted an 

ensemble of knowledge applied by actors during their interactions and expressed their 

capabilities to enact processes in the military, scientific, technological and industrial 

spheres related to information and computer technology.

Chapter Three shows how these elements were transmitted by the US Air Force 

in Europe via the OECD and NATO. 1 seek to determine how problems related to 

defense, science, technology and industry were perceived and prioritized by both 

organizations. This analysis will show that the same elements that emerged from the 

US military, scientific and technological spheres formed the transatlantic discursive 

regime during the 1960s. Between the late 1940s and the late 1950s, the Pentagon and 

NATO diffused American electronic standards in ICT to Europe through a general 

framework that expressed the need for transatlantic rationalization, standardization and
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interoperability in military procurement. This framework was accepted by Western 

European governments and was carried out through industrial alliances between US 

and European firms.

While the liberal regime theorists would argue that this was the dynamic of 

technology at work, the neo-Gramscians would view this as an attempt to increase the 

rate of profit. My argument is that this framework was not an effect of an economic or 

technological dynamic. It was rather a result of an interaction between actors in the 

military, scientific, technological and industrial spheres under the leadership of the US 

Air Force. This interaction formed the transatlantic discursive regime. The latter was 

not a rigid set of ideologies and rules but only a general framework of guiding 

principles susceptible to change given its various interpretations by the regime's 

participants. Indeed, by the end of the 1950s, after the reconstruction of Western 

European defense industries, a political dispute about Western Europe's "technological 

gap" vis-a-vis the US emerged within the transatlantic discursive regime. This dispute 

ended the processe of standardization and rationalization and created a controversy over 

interoperability. While, for the US, interoperability meant that American equipment 

would be common to all members of the Alliance, for the European members, it meant 

compatibility between equipment of different national origin. For the Europeans, after 

post-World War II reconstruction and the consequent dependence on US money and 

technology, t’ v objective of interoperability was to favor more interdependent 

technological relations between the two sides of the Atlantic. In the early 1960s, these 

conflicting interests were mediated through the OECD where the American way of 

managing science and technology was diffused and through NATO where inter

operability between military equipment of different origins was encouraged. Thus, 

through the concept of discursive regime it is possible to show that the inequality in
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military, technological and industrial capabilities between the US and Western 

European countries provoked resistance to standardization and led to a transformation 

from transatlantic standardization and European dependence to interoperability and 

interdependence between the two sides of the Atlantic.

Chapter Four shows how this regime transformation led to the development of 

an interdependent computer industry in France. Here is where the typology laid down 

by Keeley and Jenson's view of a socially constructed universe of meaning and her 

idea of power struggle during policy formation enter the analysis. In this chapter, 1 

appropriate Keeley's typology not to oppose France to the US but to describe the 

variety of actors, their positions and alliances within the French policy process. 1 

specify how French institutional actors and firms during their interaction in the pre plan 

Calcul policy process (1962-1965) used transatlantic discursive elements to account 

for their conducts, to enact policy and to oppose each others' views. I show that the 

French office of the Prime Minister, the Ministry of Science and the General Delegate 

for Scientific and Technical Research's argument for an independent computer industry 

was based on their use of two discursive elements: "big science” and the role of 

government in forcing technological change on firms. These institutional actors did not 

support the idea that the French computer sector should depend on the military or that it 

should be fused with the telecommunications sector. They wanted an independent and 

market-oriented computer industry. This position made them allies of the Compagnie 

des machines Bull (CMB), the first French computer maker that itself was the ally of 

the Radio Corporation of America (RCA). On the opposing side, was the Comite de 

Coordination des Telecommunications (CCT), the Commissariat generate du Plan , the 

Comite permanent pour lelectronique du Plan (COPEP), the Directum de la Recherche 

et des Moyens d ’Essai (DRME) and the Delegation ministerielle pour I'armement
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(DMA). These technical institutions also supported the idea that the government should 

force technological change in the industry, but, in addition, they advocated 

interdependence which implied the use of American digital computers and American 

electronics components in the areas of defense and telecommunications in order to 

achieve transatlantic inter-operability, to build particle accelerators, an aerospace 

industry and an independent French nuclear force (force de frappe). Their industrial 

allies in this debate were the Societe d'Elect ran ique et Automatisme (created by an air 

force engineer in 1947), the Compagnie des telephonies sans f il  (CSF), the Compagnie 

Gene rale d'Electricite (CGE), the Compagnie des Compteurs (CdC) whose respective 

American allies were Thompson Ramo Woolridge (TRW), Scientific Data System 

(SDS) and Packard Bell. During the struggle this set of institutional actors and their 

industrial allies were better positioned than the office of the Prime Minister, the 

Ministry of Science and the DGRST. This was because military independence and 

telecommunications were more important presidential priority (in post-war France) than 

the idea of technological independence and they thus targeted equipment development 

and not basic research76. It was according to this equipment development policy that 

the outcome of the debate between the two sets of institutional actors was decided in 

favor of telecommunications and defense.

Chapter Five shows that the Plan Calcul was the outcome of this struggle. It 

describes French developments during the Plan Calcul and its aftermath. The corpus of 

this chapter is constituted of letters and notes collected from French contemporary 

archives. This corpus is completed by testimonies produced during two colloquiums

76 According to P. Cohendet and A. Lebeau in the French nuclear, telecommunications and space 
policy although some research was included, the French government's effort was essentially on 
equipment development. P. Cohendet and A. Lebeau, Choix strategioues et grands programmes civils. 
Paris, Economica 1987. p.9.
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([in 1989 and 1990] on the history of the French computer industry) organized hy 

academics, civil servants and industrial leaders who participated in the first phase of the 

French Plan Calcul (1966-1968). It shows that the meaning of French political 

independence was not autarky as neo-realists argue but rather the freedom to use 

American technologies without restriction. The development of French political 

independence by means of technological interdependence was in conformity with the 

early 1960s OECD science policy and NATO inter-operability requirements. The 

military and telecommunication orientation that made French industry depend on US 

research won over the nationalistic perspective that sought to develop French integrated 

circuits. .

Chapter Six demonstrates that although the French and generally other 

Europeans acted within the framework of asymmetrical interdependence with the 

United States, their efforts to achieve interoperability between different computer 

systems ended in a greater incompatibility between telecommunications equipment. 

Consequently, in the late 1960s, NATO set new communications requirements and 

questioned the practice of interoperability. These new requirements re-opened the 

disputes over the European "technological gap" that threatened to erode the capabilities 

of the transatlantic discursive regime to cope with the issue of electronics, computers 

and telecommunications. On this occasion, nationalistic forces in France (within the 

DGRST) came forward with a proposition to liberate not only the French but the entire 

Western European electronics, computers and telecommunications sectors from 

American interests. Thus, these forces questioned NATO and the OECD's roles and 

proposed that the EEC was the best framework for Europeans to build their 

technological and industrial identity separate from the US. Here, again, the process did 

not reflect the neo-realist free-riding hypothesis since, among these actors, only the
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DGRST and its associate the Comite Consultatif pour la Recherche Scientifique et 

Technique (CCRST) wanted to break free from the transatlantic ICT regime. In effect, 

the other French institutional actors in defense and telecommunications pursued 

cooperation with the American government and companies. European member-states of 

the EEC and their companies also rejected on different economic, technological and 

political grounds the idea of a European technological fortress. Consequently, in order 

to enable the regime to cope with NATO requirements and French nationalism, the 

elements of the transatlantic discursive regime were re-arranged into a new fashion to 

allow for the formulation of a new policy. In 1968 under the influence of the US 

Department of Commerce, NATO and the OECD, the "big science" discursive element 

was replaced by a more socially and economically-oriented science policy, government 

as principal agent of technological change was replaced by multinationals. 

Furthermore, inter-operability was abolished in favor of Compatibility in Manufacture 

and Supply Services to upgrade NATO telecommunication networks and to establish a 

civilian transatlantic data-processing network: the Integrated Management and 

Information System (IMIS). This was the new regime within which France's ICT 

policy evolved in the period 1974 >1982. Even within this new context die French 

government maintained interdependence. Despite American pressures towards the 

liberalization of electronics trade, the French government was still present in the 

industry. But rather than building an independent ICT industry the French government 

adopted a triple strategy: First it maintained national control over an important segment 

of the industry; second it encouraged the formation of alliances between French 

electronics firms and American electronic components producers and later adapted the 

DGRST nationalism to a common European policy in electronics.
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Chapter Two

THE EMERGENCE OF THE DISCURSIVE REGIME AND ITS
CHANGE OVER TIME

2.0 INTRODUCTION

Having argued in the previous chapter that the military, the technological and 

the economic are interdependent spheres of activity, I went on to claim that it is 

important to investigate how all these spheres were interconnected in a given power 

relation and formed the elements of the discursive regime in the US. I maintained that 

the discursive regime in ICT that originated in the US represented a particular 

association of the military, technological and industrial spheres under the US Air 

Fence's leadership within the US military establishment. Rather than overlooking the 

military and taking into account only the technological, as liberal regime theorists do, or 

the economic sphere, like the neo-Gramscians, the concept of discursive regime has the 

advantage of showing how the US Air Force associated the military, science and 

technology and laid down the discursive elements that emerged from this association to 

form a universe of political discourse in ICT in the United States.

To show the US Air Force leadership within US military establishment, I first 

describe the struggle between US military services over military strategy in the 1920s 

and early 1940s. In analyzing this period, I found 1944 to be a turning point in US 

military history both in team  of military thinking and technological practice. After two 

decades of controversy between the Army and the Navy on one side and the Air Force
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on the other, over the use of airplanes in military operations, in 1944, the Air Force 

took over US military policy and imposed air power as the de facto  US military 

doctrine replacing the earlier concept of naval-power. The consequence of this change 

was profound for the relationships between r^litary policy and scientific research. 

Scientists were no longer subservient to military needs and became equal partners of 

military strategists. They were used not only to fulfill daily logistics requirements but 

also to help define military strategy and to predict future military needs.

The second part of this chapter is concerned with the relationship between 

science, technology and air power in the US between 1944 and 1963. Although inter 

service conflicts over budgetary resources were important in this period, I argue that it 

would be simplistic to view the whole process in terms o f this dispute. Besides the 

interdepartmental struggle over resources, there was also a confrontation over how to 

manage scientific and technical resources in peacetime for current and future US 

defense. This confrontation divided the US armed forces establishment into those who 

favored the emphasis on day-to-day requirements and those who preferred greater 

focus on future military preparedness. It was a confrontation between an emphasis on 

basic research versus a focus on development which ended in the early sixties with the 

creation of two institutions, the Air Force System Command (AFSC) and the Air Force 

Logistics Command (AFLC). Together, both organisms integrated forecast research 

with development objectives within the iramework of Project Forecast that linked 

American science policy to foreign policy.

From the 1960s on. the AFSC and AFLC monitored research and development 

programs not only in the US but also in Europe through scientific and technical 

organizations attached to NATO and the OECD: the European Office of Scientific 

Research (EOSR) created in 1952, the Advisory Group for Aeronautical Research and
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Development (AGARD) created in 1954 and, in 1962, four years after the creation of 

the OECD in 1958, the OECD's Directorates of Scientific and Technical Research wea' 

also set. This was the context for post-war electronic development in the United States 

and in Europe.

2.1 THE POST WORLD WAR I AIR POWER DOCTRINE AND THE DEBATE 
OVER US DEFENSE ORGANIZATION

As Clausewitz says tactics are about how battles are fought. But whea*. why 

and when is a matter for strategists and political decision-makers to decide.77 

However, in the real world, by the late 1890s. this clear-cut distinction had been 

blurred by the notion that a nation could wage and win a war only if it had ''command 

of the air" using dirigibles.7* This implied that a victory could he decided in the first 

engagement by aerial means and that, therefore, there was no need for surf ace forces to 

meet in the initial engagement. This is an anonymous rule whose origins are unknown.

It is. however, important to note that this axiom was not determined hy change 

in military aeronautics which was inexistent at the time.79 It emerged before airplanes 

for strategic deployment were developed and therefore it was autonomous front the

77 C. von Clausewitz. On War. Book Three: Of Strategy in G enera!. New York. Penguin. I9AK 
According M. De Landa, "While tactics seek to integrate men and weapons in order lo win single 
battles, strategy seeks to integrate battles together to win entire wars." M. De l^inda. 
of Intelligent Machine* Cambridge, MA and London. UK. The MIT Press. I9*si. p. 83
78 L. Kennel, A History of Strategic Bombing. New York. 1982.
79 According to L. Kennel:

The popular literature of the late nineteenth century because ol its 
scientific and futuristic elements, had more than a casual relationship to the 
dawn of air power and. more particularly, to perceptions of that power.
When the armed airship did finally appear, it was already familiar to popular 
mind. Not only was the weapon expected, but its role and functions had 
already been envisoned ... Here a certain "fantasy factor" operated, so when 
airships and airplanes appeared, extravagant and impossible things would 
sometime be expected o f them |L. Kennet, op. cit.. p.8.|
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economic and technological spheres. In the early twentieth century, this axiom 

influenced many changes in the design of battleships, the dispersion of troops on the 

battlefield and new standards for the construction of fortresses. It was thought that 

during a war, the main work could be achieved "in the air and the arrival of an aerial 

fleet over the enemy" s stronghold would conclude the battle in favor of the force that 

engaged the first aerial strike.*0

Since then, air power advocates have considered the yet-to-be developed 

strategic airplanes as decisive weapons. In practice however, during World War I, 

airplanes offered only tactical support for ground troops in reconnoitering the enemy's 

position and their airborne guns and bombs were engaged against surface forces to stop 

the advances of the enemy. From these practices, the concepts of "close support" and 

"interdiction" emerged to describe aircraft deployment in military operations. This 

tactical exclusivity of the use of aircraft did not last long. Soon after the end of World 

War 1. the late XlXth century view of airplane* as strategic means and decisive 

weapons re-emerged. According to Paret et a/.,

By ihe end of the war. spurred on largely by the German raids over 
England, yet another vision arose • that of aircraft operating independently of 
armies and navies. The task of such forces would be to attack targets far 
removed from the battle lines, with the aim of destroying essential elements 
of the enemy’s capability to wage war by bombing his factories, 
transportation hubs, and centers of government.8*

Although unsuccessful in terms of battle decisiveness, the German raids of

World War I paved the way for a controversial new air power doctrine. As stated by a

British air squadron leader in 1927, the air power doctrine contained five principles* (:)

it was impossible for the navy to prevent raids at every point and there were immense

*°P. Paret et a/ .  Makers of Modem Strategy. Princeton, N.J.. Princeton University Press, 19 8 6 , p. 
6 2 7 .
81 IfcilL. P-628.
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advantages to be gained by continual offensive in the air against enemy aircraft, (ii) air 

superiority was an essential preliminary for either naval or military operations, (iii) the 

maintenance of air superiority was essential to the success of subsequent military 

operations, (iv) air-power in defense have both naval and military advantages, (v) 

given air superiority it was thought possible for landing operations to be undertaken 

with a smaller naval and army forces.82

The doubt generated by this argument lay in the fact that airplanes had never 

achieved such primacy in wartime. Moreover, the development of aircraft was still in 

its infancy. As pointed out by the same author.

How effective aircraft can be against various types of vessels has yet to he 
determined. Certain experiments have been made since 19IK, but the reports 
available are somewhat meager and live on in an unhappy state of 
uncertainty. At all events there seems too little in the way of definite 
material on which to base a satisfactory conclusion.83

Despite these widely-recognized problems, in the United States, throughout (he 

1920s, a group of air commanders ceaselessly promoted air power as a determinant 

factor in modem ’arfare, claiming that fighter and bomber planes could destroy any 

battleship and a nation needed only airplanes for defense against foreign invasion. They 

assumed moreover that airplanes could guarantee rapid victory and that it was therefore 

unnecessary for surface forces to meet in battle. Through strategic bombing, these 

airmen argued, an enemy nation could be defeated before its army reached the 

battlefield. These views challenged all military experience and. for this reason, they 

were unacceptable to the US military establishment.84

82 Squadron Leader, (the author did not give its name) Basic Principles of Air Warfare. Aldersshot, 
Gale and Polder Ltd. Wellington Work. 1927, p.84. This is a rare document that gave a critical of view 
on air power in the late 1920s.
83 Ibid.
84 This doctrinal divide on the use of airplanes became the focus of an ideological struggle 
between the forces of change and those of inertia in the US military establishment. The socio-political

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

60

By the end of the 1920s, when the US War Department disputed these claims. 

General Mitchell (an air commander) straightforwardly advocated the separation of the 

Air Force from the Army and engaged in an effort to rally public opinion in order to 

oblige the government to respond to his demand. The result of this unconventional 

political action was the opposite of what might have been expected: Mitchell and his 

followers, instead of gaining power, lost credibility in the eyes of the General Staff of 

the United States Army and General Mitchell was obliged to retire after a court- 

marshal.85

In this struggle be;ween the Air Force and the rest of the US military 

establishment, the former had neither the status nor the resources to impose its ideas. 

Despite these disadvantages, Mitchell's forced retirement had limited success in 

eradicating the air power discourse: the statement of the decisiveness of air power 

survived General Mitchell's retirement.

aspect o f this situation has been thoroughly described by Brigadier General William Mitchell who 
stated that:

The armed services of a nation are the most conservative elements in its 
all make-up... The tradition among all the armed services is much older than 
any government, more conservative than any government department, and 
more sure to build on a foundation that they are certain of. rather than to take 
any chance of a making a mistake. As they have changed so little in their 
methods and ways of conducting war for so many centuries, they always look 
b«;k to find a precedent for every thing that is done....ui the development o f 
air power, one has to look ahead and not backward and figure out what is
going to happen, not so much what has happened. That is why the older
services have been psychologically unfit to develop this new arm to the 
fullest extent practicable with the method and means at hand [my emphasis)

Brig. General William Mitchell, «The Development of Air Power», Excerpts from William Mitchells 
Winged Defense; The Development and Possibilities of Modern Air Power- Economic and Military. 
G.P. Putnam Curtis publishing Co., 1925. Reprinted in E. M. Emme. The Impact o f Air Power: 
National Security and World Politics. Princeton. N.J., Toronto. New York and London, D. Van 
Nostran Inc.. 1959. p. 174.
85 J. S. Underwood. The Wings of Democracy: The Influence o f Air Power on the Roosevelt
Administration. 1933-1941. Texas. A & M University Press. 1991, pp. 3-4.
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In 1933, when Franklin D. Roosevelt became president ol the United States, he 

inherited this situation.86 Other air power advocates maintained that air power had 

defensive as well as offensive potential that could not be fully exploited if airplanes 

were envisaged merely in terms of support to surface troops (navy and army 

elements). They proposed the creation of a unified General Headquaters (GHQ) for tin* 

Air Force that would plan scenarios and pre-emptive air strikes at the heartland of the 

enemy country in order to stop the arrival of men and material on US shorcs. Assumed 

in this reque:« was the ability of a potential enemy to build an air capability similar to 

one envisioned oy US air power advocates. To avoid placing the United States at a 

disadvantage, the US government, they argued, should support the construction of a 

strong and well-structured air system (defensive and offensive) in an integrated chain 

of command. These demands were again rejected by the General Staff87. In fact, air 

power advocates faced not only the US military establishment's opposition, but also, 

an entire military discourse and technical deployment that, until then, had maintained 

de-centralized defensive and offensive commands. The next section will describe the

86 Three other generals: Oscar Westover; Henry H. Arnold and Frank Andrews engaged in a 
renewed effort to convince the General Staff and the Roosevelt Administration thai ihc Army Air Force 
(AAF) was no longer separatist and was willing to elaborate deployment concepts for the use ol 
airplanes in concert with the other forces. Despite their conciliatory tone, the generals still believed 
that military aircraft could achieve decisive outcomes in war. Based on this assumption, they requested 
that air power decision-making centers previously divided among the various ground commanders he 
concentrated in one General Headquarters (GHQ). J. F. Shiner. Foulois and the US Army Air Corps; 
1931-1935. Washington DC. USAF, Office of Air Force History, 1983. p. vii.
87 The rejection of the air defense system was on the ground that in the mid- 1930s.

...no type of airplane has heen developed capable of crossing the Atlantic or 
Pacific with an effective load, attacking successfully our vital areas, and 
returning to its bases....

The "air invasion of the United States" and (he “air defense ol the United 
States" are conceptions of those who fail to reali/c the inherent limitations 
of aviation and to consider ocean harriers. Aircraft in sufficient numbers to 
threaten serious damage can be brought against us only in conjunction with 
sea forces or with land forces which must be met by forces identical in nature 
and equally capable of prolonged effort 

1. F. Shiner. Foulois and the US Army Air £orps; 1931-1935. vp._tLiL. P 5
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use of calculating machines in this technical deployment after World War I in order to 

show how this deployment did not favor the emergence of digital computers.

POST-WORLD WAR I U.S. AIR DEFENSE AND THE USE OF CALCULATING 
MACHINES IN TACTICAL AIR POWER

I suggested in Chapter One that computers as we know them since 1957 were a 

result of the particular discursive regime that originated in US military sphere, after the 

air power discourse became dominant. In order to appreciate the role of of air power, it 

is necessary to describe military calculating machines used before the 1950s. In the 

United States, until 1944, different machines were conceived for special purposes: 

shipcraft and aircraft stabilization; ballistic firing tables calculation; aircraft homing and 

almost none for communications. These computers reflected the de-centralized 

command structure mentioned above.

Despite repeated demands by air power advocates, during and after Word War 

II. Army and Navy establishments maintained the Air Force and air defense systems 

within a tactical deployment that ignored claims for an integrated chain of command. 

According to this tactical deployment, several Ground Controlled Interception sites 

were located in the US and abroad. Within US territory, these sites were under US 

Army control and consisted of one or two search radars, a heigth-finder radar, and 

ground-to-air and air-to-ground communications systems88 designed and manufactured 

by Bell Labs and the MIT Radiation Laboratory.89

88 M. M. Asirahan and J. F. Jacobs, «History of the Design of SAGE Computer - The AN/FSQ-7», 
Annals of the History of Computing. Vol.S. N°4, October 1983, p. 340.
89 C. Towns "from Radar Bombing Systems to the Masers", in F. Nebeker et a l . Sparks of Genius: 
Portraits of Electrical Engineering Excellence. New York. IEEE Press, 1994, p.69.
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At the heart of each of these systems was an analog calculating machine that 

processed radar data that were communicated by voice telephone to tactical airpilots 

who performed interception and interdiction.90 In Europe, each US Army detachment 

was accompanied by a Tactical Air Command whose mission was to provide air 

defense in forward sectors.91 In this setting, airborne radar units provided with 

calculating machines completed the air defense picture. However, these radar units9- 

were incapable of performing any mission other than '‘honiing". a concept that 

described the direction of aircraft moving in on their targets 93

In 1941, TRW company designed, built and tested a system that combined 

radar and mechanical analog techniques in a bombing system. This machine was called 

the Norden Optical Bombsight. It operated only under certain conditions: day light, 

clear weather, and little danger from antiaircraft fire or enemy fighter-aircraft94. When 

the United States entered the Second World War, harnessing computers for the Navy 

and the Army air defense became even more important because the Germans dominated 

the air and the allies were deficient in antiaircraft fire control. Although their guns could

90 C. R. Wicser. Loc cil.. p. 363.
91 Tactical Air Command missions consisted of offensive operations against enemy ground 
troops and installations in the immediate tactical area, and other offensive operations in close co 
operation with friendly ground units. Ibid.. pp. 229-230.
9-  Tactical Air Command aircraft were almost entirely fighters and fighter-hornhcrs. lurch 
detachment went into the fighting with a radar organization composed of three Forward Director Costs 
that had live Ground Observation Posts each. The latter reported by radio telephone lo a Net Control 
Station common to the group of five. The Net Control Station then phoned pertinent information to 
the Forward Director Post. TTie tactical radar was mainly deployed at forward sites. Operators at these 
sites reported air activities to the Fighter Control Center which was located at the forward 1 AC 
headquarters. The latter are occupied jointly by Army ground officers who controlled airborne lighters 
See L. N. Ridenour. Radar System Engineering. New York and London. McGraw-Hill, 1947. pp 229 
230
93 During the Second World War. homing was tactically an important function, both in the 
attack on shipping by aircraft and in the interception of hostile aircraft by defending lighters Hie first 
operationally successful homing of aircraft on a surface-vessel was done by the British Air-to Surface 
Vessels a computer-aided radar, the Mark II during World War 11. A counterpart of this equipment was 
developed in the United States by Harvard University for the Army and the Navy, Idem, p. 196
94 C. Towns, op. cit.. p.68.
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shoot the German planes, the mechanical directors of their antiaircraft guns were slow 

in comparison to the speed of these planes.95

The solution to this problem was the construction of a simulator for predicting 

how far ahead of a fast-moving plane the gunner had to aim in order to have the 

trajectories of his antiaircraft missile and the enemy plane intersect. This job of 

prediction was taken over by a servomechanism, a feedback-based device which 

automatically kept the radar antenna aimed at the target as the plane maneuvered.96 

Instead of technological determinism, what we have here is the influence of war 

operations on electronics and not the reverse. Under this influence, the field of 

calculating machine was linked to the military as the domain of electronics became 

important for air defense. This linkage was not in accordance with the Air Force's view 

on centralization of commands but in conformity with the then dominant military 

establishment that favored the development of analog technique and maintained a de

centralized air defense cocimand structure. In the mid- 1930s to increase the accuracy of 

their own fighters and bombers, the Navy and the Army chose to develop an electronic 

bomb system composed of electrical analog computers and radar devices.97

95 J. Rajman. "Early Research on Computer at RCA", In Metropolis. N el al. A History of 
Computing in the Twentieth Century. Academic Press. 1980, p. 465.
96 M. De Landa, op. cit.. pp. 42-43.

97 According to C. Towns the bombing radar worked as follows:

...the nombardier identified the image of the target on the cathode-ray screen 
of the radar set, moved a set o f cross-hairs to cover the image, and then kept 
the cross-hairs on the image as the plane approached the target: an analog 
computer took as input such things as altitude of the airplane, ground speed, 
winds and ballistics of the bomb, and gave output in the form of a needle 
showing the pilot which way to turn and an indication to the bombardier 
when to release the bomb.

C. Towns, op. cit.. p.69.
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On the Command of the sea side, since 1920, the Navy had used the "Sperry 

Fire Control systems". This system was the basis for the development of computerized 

information and control systems long before the above-mentioned computer 

developments of World War II. According to Thomas P. Hughes:

The Sperry gunfirc-control system...placed an analog computer, the 
"battle-tracer", in the gunnery officer control room. The "battle tracer" 
automatically received information about the ship course from the compass, 
the ship's speed from revolution counters of the propeller shalts. the targets 
hearing and range from sighting devices aloft, and then combined these with 
other information about the ocean currents. The output from the analog 
computer consisted of a small ship model that moved along a chart 
continuously showing the ship's position, and an arm 'Mending from the 
ship model that continuously marked on the chart the enemy, or target, ship 
position.98

In 1935, the Navy initiated a computer development program to address the 

cryptoanalysis problem of decoding enemy communications. This development was the 

foundation of present-day electronics intelligence. Between 1935 and 1943 under the 

combined sea and army leadership many computer development projects were initialed. 

Among these, in 1937, Howard Aiken, then instructor in the Physics Department at 

Harvard, convinced IBM to develop an Automatic Sequence Controlled Calculator 99 

IBM built the machine ordered by Aiken in 1943 and released it to Harvard under the 

name of Harvard Marie I to undertake the still-classified US Navy work.1(10 During the 

war, army operators considered again that the mechanical directors were too slow and 

the large number of cathode tubes required made the machire impractical for use in the 

field.101

98 T. P. Huges, American Genesis: A Century of Invention and Technological fcntbousiami. Penguin 
Books. 1989. p. 136.
99 Another major computer project was undertaken at Radio Corporation ot America through the 
Franklin Arsenal in Philadelphia in 1939. A. W. Burks, “From KNIAC to the Slorcd-Prograin 
Computers", In Metropolis, N. op. cit.. p. 314.
100 B. Randeil, (ed), The Origin of Digital Computers. Selected Papers Berlin. Heidelberg and New 
York, Springer-Varlag, 1970, p. 187.
101 J. Rajman, op. cit.. p.467
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The military discourse and the technological practice described above were not 

hospitable for the development of later computer devices such as the Central Processor 

Units, "nip-flop’' technology, "real-time" and "time-sharing” techniques because these 

devices and techniques required the centralization of command structure which was not 

a priority before World War II. In other words, the political momentum that would 

bring the discourse of centralization of command and the integration of weapon 

systems into play had yet to emerge. As a matter of fact, any technology policy that 

'toved in this direction was blocked by the Navy and Army Material Commands who 

saw no need for such changes in the US military structure. Even after the war when the 

US military budget was under pressure from a public that saw no need for developing 

or even maintaining defense facilities, the alternative organizational design promoted by 

airmen was seen by Army and Navy supporters as the Air Force's attempt to 

monopolize scarce peacetime defense resources.

2.3 THE CENTRALIZATION OF COMMANDS

Despite Navy and Army conservatism, in strategic thinking the Air Force's 

view gained momentum for three reasons. First, in addition to reconnoitering, 

transportation and air cover, the US AAF participated in daylight high-altitude strategic 

precision bombing against German and Japanese strategic assets. This use proved the 

strategic value of the Air Force to the Roosevelt Administration and by 1944, Roosevelt 

began to consider air power not only as an ad hoc solution to be used in the course of a 

war. but, also as a diplomatic tool. According to Underwood "Roosevelt changed from 

a man wanting to ban bombers and aerial bombardment into a man willing to bomb
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civilian populations."102 Second, at the end uf World War II. the atomic strike against

Hiroshima and Nagasaki further asserted the strategic value of air power. As a

consequence, the AAF saw its resources increased by the construction of live thousand

more planes*01. At this moment, the Air Force circle considered that

... a home base from which war through the air can he carried directly. h\ 
passing overseas bases and supply lines. This elimination of distant bases 
and ground and sea forces will enable the U.S. to provide superior air lotce 
for direct intercontinental offensive.*04

This statement synthesized the technological infrastructure of the emerging 

centralization of command concept that entailed the building of new offensive and 

defensive electronic systems and their integration under the command of tlic Ait Force 

GHQ. It also implied a centralization of war decision-making centers for tlte purpose of 

the maximization of certainty at the top of the new strategic command and the 

minimization of decision-making errors which the Air Force viewed as considerable in 

the case of a de-centralized command structure. Technically, although the war ended, 

the Air Force wanted not only the maintenance of the US air defense facilities, but also 

the responsibility for their modernization according to its own strategic priorities and 

command structure. According to Astrahan and Jacobs: "Following the Allied victory.

102 J. S. Underwood, op. cit.. p. 3.
103 However, this increase was not a recognition of the Air Force as a “force in being" meaning
an arm independent of the tactical requirements of other services. From the air power advocates' point
of view, the establishment of an air “force in being", required not only an improvised increase of air 
resources, but, also a firm public commitment to air power as a strategic asset and a transformation of 
the entire US military fabric. According to A. P. De Seversky (an air power advocate):

Mr. Roosevelt's filly thousand planes merely amounted to a belated 
admission that modern armies and navies need the air weapons along with 
their guns, tanks, torpedoes and other standard equipment. He was not 
building air power but simply reinforcing our surface strength, lumg-rangc 
aircraft... were tabooed and the rest were "behind the hulk of the Navy 
program, behind battleships, behind tanks, behind trucks and a host of other 
war items on the list of armament priorities | A. P. De Seversky, Air Power.
Kev to Survival. New York, Simon and Schuster. 1950, pp.30-31.)

104 Ibid.. p.59.
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the most powerful air forces were in the hands of the allies including Russia. There 

seemed no justification for the expense of maintaining the radar sites established during 

the war, and support eroded."105

Third, despite public concern over the military budget, the vacuum created by 

the demobilization of American military forces and the Roosevelt Administration's 

strategic option of massive atomic retaliation delivered by air-power, made the future of 

the Air Force look better than ever. It became evident that in the case of a surprise 

attack against US territory, the Air Force would have the primary mission of 

undertaking retaliatory measures against the enemy by using the most advanced 

strategic weapon system at hand, the atomic bomb.106 Herein lay the convergence 

between air power and American defense policy.107

It was widely believed that foreign policy, like military policy, backed by 

suitable air power must seek to serve the security and the welfare of the people of the 

United States.108 While such discourse highlights the realist concept of power, it also 

reflected the social hegemony of the Air Force that began to gather momentum in order 

to impose its warfare paradigm on the other forces. As observed by Underwood: after 

the war "The atomic diplomacy practiced by the United States was only an updated 

version of a foreign policy based on the application of air power."109 Since the

105 M. M. Astrahan and J. F. Jacobs. "History of the Design of SAGE Computer - The AN/FSQ-7", 
Annals of the History of Computing. Vol.S. N°4. October 1983, p. 340.
106 General Thomas S. Power, "Strategic Air Command and the Ballistic Missiles". In in E. M. 
Emme. The Impact of Air Power; National Security and World Politics. Princeton. N.J. Toronto, New 
York & London. I9S9, p.436.
>07D. Maclssac. "Voice From the Central Blue: The Air Power Theorist". In P. Paret. Makers of 
Modem Strategy: From Machiavelli to the Nuclear Age. OBUaL. P-64I.
108 An address by the Under Secretary of the Air Force before the World Affairs Council of 
Northern California J. H. Douglas "Air Power and Foreign "olicy", October 14, 1946. Reprinted in 
E. M. Emme. The Impact of Air Power: National Security and World Polities, op. cit.. pp. 801-803.
109 J. S. Underwood, op. c i t . . p. 5.
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discourse on air power was an old web of ideas (such as "air superiority" and 

"decisiveness") that was adapted to the atomic context and intcrnali/.ed the later 

concepts such as "deterrence" and "massive retaliation"1 lu, it is important to note that it 

was not atomic technology that changed air power but the latter that became associated 

with the US Air Force's momentum. Indeed, the AAF General Chief of Staff, had 

happily stated that:

The influence of atomic energy on air power can he slated very sitnph. Ii 
has made air power all-important. Air power provides not only the best 
present means of striking an enemy with atomic hornhs. hut also the best 
available protection against the misuse of atomic explosives.111

Although to  did not explain how a misuse of atomic bombs could be averted by 

air power, one cannot miss in this statement the Air Force's will to subsume the atomic 

deterrence policy under its own strategic discourse. In the post-war context where 

avoiding military confrontation between major powers became the diplomatic priority, 

the pre-World War II Navy doctrine, the Command o f the Sea seemed outdated. The 

importance of air power rested on the atomic deterrence policy that changed the role of 

the Air Force from a decisive means to win a war, into a deterrent arm that prevented 

atomic confrontation.112 As one air power advocate wrote in llJ45: "Thus far, the chief 

purpose of our military establishment hits been to win wars. From now on its chief

11U Reinforcing air power became a guarantee of the command of the air (in peace as well as 
wartime) and the essential means of the policy of deterrence. As a consequence, deterrence through 
massive and indiscriminate atomic retaliations, became morally more acceptable than the tactical 
doctrine that saved civilian populations from air bombardment
111 General H. H. Arnold, "Air Power and the Future", op. cit. p.309
112 Even before the Russians exploded their atomic bomb, preventing an atomic war, became the 
chief national interest for two related reasons. First, it seemed to be common sense that the devastation 
of an atomic war would not spare the American continent. Second, the US' decisive implications m 
both World Wars ended its immunity from foreign wars. In effect, American airmen used this argument
to make their case. They pointed out that despite Germany, Japan and Italy's effort to maintain
American neutrality in both wars, these nations found American military power used decisively against 
them. Therefore, in (he next conflict, no aggressor could avoid the United States as a first target. (Ihc 
War Reports ofGeneral of the Armv George C. Marshall. General of the Army H.H, Arnold and Heel 
Admiral Ernest J. King. Philadelphia, J. B. Lippincott. 1947. p.4l5.|
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purpose must be to avert them. It can have no other purpose.”117 This analysis led 

another air power advocate to stress that:

Atomic explosives only heightened the danger of foreign aggression and 
underscored the crucial role of air power in modem warfare. Surprise attacks 
using nuclear weapons were not unthinkable, and science could offer no 
umbrella against this eventuality. If only one missile carrying bomb 
penetrated a nation's air defenses, immense destruction will ensue. The 
answer... lay in a powerful offense which deterred aggression. Offense aerial 
systems must give U.S. air forces the capability of reaching remote targets 
quickly and striking them at maximum impact: attaining air superiority over 
any region of the world; and landing, in short order, large contingents of men 
and equipment at any trouble spot. Over her own territory . America must 
establish total air superiority, and erect a network of highly sophisticated 
warning and homing devices to detect incoming forces.114

In keeping with (he new atomic strategy the traditional concepts of defense and 

offense, tactics and strategy115 were fused into a notion of "massive retaliation" that 

bridged the gap between individual tactical engagements and decisive military actions 

and thus brought together the concepts of "air power", "atomic deterrence", "strategy" 

and "tactics" from which a new military procedure emerged i. e. the ability to operate in 

real-time.

Before the end of World War 11. "real-time" procedure existed in the modeling 

of the complex dynamic motion of a missile and aircraft systems and in the mechanical 

director of tactical air defense. With the Air Force's momentum, however, "real-time" 

has a strategic meaning. It referred to the strategic use of speed in order "to see, to

115 B. Brodie, The Absolute Weapon. New York 1946.
114 T. von (Carman SfjfngC. the Key Iff Air StiPfCTMCy (Volume one o f Toward New Horizons > 15 
Decembrc 1944. pp. xix-xxiii.
115 Right after the war. such statements were common amongst air-power advocates even outside the United 
Slates In 1946, a British lieutenant commander of the Royal Air Force reached similar conclusions: «Thc 
only defense against the weapon of the future is to prevent them of ever being used. In other words the 
problem is political and not military at all. A country s armed forces can no longer defend it; the most 
they can promise is the destruction o f the attacker » (C. Clarke, «The Rocket and the Future of 
Warfare-, Roval Air Force Quateriv. Vol 17, No.2, March 1946. p. 63.]
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hear. 10 perceive, and. thus to conceive"116 of a global military situation beyond the

limits of human senses. In other words, it was the way to operate in an ever-decreasing

time-frame between an attack, responsive military decisions and their implementation.

In the mid-1940s. maximizing the outcome of such a process was not yet a possibility

provided by technology but was rather a representation of war-making by the US An

Force who associated "air power" with "atomic deterrence". T he notion of real-time as

a central element of the emerging discursive regime had an effect not only on

electronics but so on international relations. From the geo political point of view as

observed by Paul Virilio:

The question no longer emails relations ot what is global in respect *•! what 
is local, or what is transnational and what is national hut above all concetto, 
this sudden "temporal commutation" in whose dickering disappear mu only 
the difference of inside and outside and the expanse ot political territories, but 
also the "before” and the "after” of duration... lor ' w sake ot the real 
instant over which, finally no one has control. To tv  convinced •>] 
this shift we need only observe today's inextricable problems ot geostralegy 
in view of the impossibility of clearly distinguishing offense from defense 
Instantaneous and multipolar strategy has been deployed m what military 
experts call "preemptive" strikes.117

Unlike Paul Virilir : f,o not think that real time or real instant is a thing that is 

beyond human control - that makes political territories disappear. As we have seen with 

respect to military strategy, the notion of real time stemmed from the US Air Force's 

will to associate the atomic bomb to its strategic priorities. Thus, without the notion of 

"air power" and related deployment concepts within the nuclear context, it is impossible 

to understand the geo-political meaning of "real time' . Real-time was a political 

construct that met nt for the control of military decision-making by the I IS Air Force 

w ithin the universe of political discourse in the United Stales and the monitoring ol

116 P. Virilio, The Third Interval. A Critical Transit in ", In V Andcrniait Conley ted j. RtaiuUhXJu: 
Technology Minneapolis and London. University of Minneso.a Press. IWC p.S
117 Ibid.. p. 10
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military events abroad. It is a concept implying an exercise of power and control. 

According to the General Staff AAF,

Detailed and moment-by-moment knowledge of all aspects of civilian and 
military activities within the territory of an enemy or a potential enemy is 
essential to sound planning in time o f  peace or war. Continuous knowledge 
of potential enemies, covering their entire political, social, industrial, 
scientific, and military life is also necessary to provide warning to impending 
danger. Strategic air warfare can be neither soundly planned nor efficiently 
executed without a continuous How oi detailed knowledge of this kind.118

Intelligence was an essential military practice even before the Cold War. But, 

from the Air Force's point of view, it was not to be conceived within the age-old Army 

and Navy experiences. Since the Army and the Navy's conceptions of war-making 

were outdated according to the Air Force, so was their intelligence practice. New 

intelligence had the function of predicting oncoming inter-state conflicts and putting US 

military capability ahead of other rations' war techniques. Predicting conflicts 

supposed not only the assessment of potential enemies' capabilities and weaknesses but 

also supposed new scientific and technical measures that broke with previous Navy and 

Army technological orthodoxy.119 More than the requirement of centralization of

1 General H. H. Arnold, "Air Power and the Future", op. cit. pp. 308-309. and S.F. Wells Jr., «A 
Minuteman Tradition*. The Wilson Quarterly. Vol.3. No.2, Spring 1979. pp.109-124.

119 According to the General Staff AAF:

National safety would be endangered by an air force whose doctrines and 
techniques are tied solely to the equipment and processes of the moment.
Present equipment is but a step in progress, and any air force which does not 
keep its doctrines ahead of its equipment and its vision far into the future, 
can only delude the nation into a false sense of security.
...our concept of the implements of air power should not be confined to 

manned vehicles. Controlled or directed robots will be of increasing 
importance, and although they probably will never preclude some form of 
human guidance, reliance upon direct manual skills in p lotage will gradually 
decrease

The Third Report to the Secretary of War bv the Commanding General of the Army Air Force.General 
Henrv H. Arnold. November 12, 1945. These words can also be found in Theodore Van Karm&n. The 
Wind and Beyond: Theodore von Karm&n. Pioneer in Aviation and Pathfinder in Space. Boston Little
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commands and the technological measure that would deploy this centralization, it was 

this role of prediction that linked science to the military in the late 1940s. Again it was 

not scientists that influenced military policy as Robert Gilpin and John Schmand120 

suggest but the militaiy that linked science to their strategy.

In 1949, the Soviets’ explosion of their first atomic device ended the US atomic 

monopoly and gave further credence to the Air Force. It became essential that missile 

technology and air power develop in tandem. This prospect gave relevance to the 1944 

Air Force "strategy for applying the new technologies - such as pilotless aircraft - to the 

battlefield to institute a three-tiered typology of weaponry: human directed, 

electronically assisted, and purely automatic."121 This strategy was the basis for the Air 

Force's views on a science policy that would be designed to harness electromagnetic 

radiation techniques (for radars), aerodynamics, propulsion technology, and 

electronics122. These techniques were meant to set up new devices for control.

Brown, 1967 and M. H. Gom, The Universal Man: Theodore von Kamian s Life in Aeronautic*. 
Washington, D.C. & London, England, Smithsonian Institution Press. 1992, p. 116.
120 R. Gilpin France in the Age of the Scientific State, op. cit. and J. Schmand, "Towards a Theory 
o f Scientific State: Administrative versus Scientific State” In S/yliowicz, J. C. (ed). Technology and 
International Affairs. New York. Preager, 1981
121 M. H. Corn, op. cit.. pp. 36-37.
*22 The Air Force’s idea to apply these new technologies to warfare was based on the experiments 
carried out by European military research. In 1944, the AAF Scicntiflc Advisory Board (SAB) formed a 
crew to travel to Europe with the mission "...to learn from the rrost advanced aeronautical ideas 
generated during the wartime research and project (thcm| to the future.” SAB's intention was to 
continue the development of the technological achievements of German research in pilotless aircraft and 
guided missiles. Its interest was to develop further the calculations that had been completed by the 
Germans for a transoceanic missile, the wind tunnel test, ballistics compulations, and the V-2 
experiments.

During its European journey, the delegation reviewed the advances in jet propelled aircraft, 
guided missiles, radar, television equipment, fuels, material and explosives in laboratories at 
Teddington and Franborough, U. K. In France and in Belgium, it visited the National Aeronautical 
Laboratories and coastal launch sites of robot bombs. The visit to Holland permitted the SAB 
delegation to acknowledge Philips Corporation's advancement in radar research. However, most 
important were visits to Germany (Aaechen, Metz and Strasbourg), Switzerland (the Zurich Institute). 
Sweden, Finland, Poland and Italy that «a!l offered the fruits of German science, either in German 
laboratories or in facilities directed by Germans abroad.» See M. H Corn, op, cit.. pp 2 1, 27 28
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communication, detection, warning and intelligence for a new strategic deployment. It 

is striking to see that what was earlier an idea (strategic bombing) of a controversial 

moral and military value, became, after 1945, not only the official US military doctrine 

but also the expression of US foreign policy. What is also impressive is the 

convergence between air power and science policy. This convergence rehabilitated the 

previously immoral practice of strategic bombing and paved the way for the Air Force's 

technological projections and speculations on future wars.

2.4 SCIENCE AND THE AIR FORCE STRATEGIC DISCOURSE

As I argued in Chapter One, the notion of discourse itself refers to the 

relationship between a belief or a representation and actions. So far, however, I have 

only analyzed the Air Force's strategic representation through the relationships of "air 

power", "nuclear deterrence", "massive retaliation" and "real-time". As we have seen, 

this representation had geopolitical implications (the collapse of the inside and outside, 

the global and the local) that would allow the Air Force to impose its ideas on internal 

US military decision-making regarding the atomic bomb and to monitor events of 

military importance worldwide. To show how this representation became a discourse, 

it is necessary to demonstrate the way the Air Force's strategic views were translated 

into institutional mechanisms, decisions and actions. This is where the role of the US 

Air Force in setting post-war US science and technology policy becomes important to 

the formation of the universe of political discourse in ICT in the Unites States and the 

formation of the transatlantic discursive regime later in the early 1960s.

Until World War II, US government support of science was carried out on an 

ad hoc basis. According to A. King: "The history of American scientific institutions
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has consisted essentially of the creation at (or after) the outbreak of each war of a new 

central body with co-ordinating, advisory, and research functions."123 In conformity 

with this practice, in 1940, the armed forces created the National Defense Research 

Committee (NDRC) to sponsor research for military purposes. The NDRC had no 

laboratories of its own. Its work was done through contracts with university and 

industry laboratories. This sporadic government concern with science began to change 

in 1941, when the NDRC was dissolved for being too much confined to military 

research and was replaced by a new organism, the Office of Scientific Research and 

Development (OSRD). It was thought in the White House that broader and more 

independent research was necessary for "greater prosperity, better health fin the 

people, more security from the enemies (or power to attack them), and enhanced 

national prestige."124 Despite this broad awareness, throughout World War II, the 

OSRD integrated research and development in a way that reflected the preoccupation of 

the military establishment. Again according to Alexander King "The OSRD, in which 

research and technology were organically united, lensuredj the total mobilization of 

science for the war, its correlation with military thinking and with engineering 

development and production.*’125

After the war, on February 1946, when the commanding general of the Air 

Force retired, General Spaatz his replacement created the Scientific Advisory Board 

(SAB). The creation of SAB126 was the first institutional attempt to link scientific 

research to the AAPs ceaseless ambition to impose its vision on US defense policy.

123 A. King. Science and Policy. The International Stimulus. Oxford, Oxford University Press, 1974, 
p.S.
124 Ibid.. p.viii
125 Idem. p.S.
126 The AAFs Scientific Advisory Board should not be confused with the New deal's  Science 
Advisory Board (SAB).
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While the AAF was increasingly showing an exaggerated trust in the efficacy of science 

in military matters, it did not see the role of science as restricted to the development of 

hardware. Science was envisaged as part of a new military practice whose objective 

was not to wage wars, but to avert them. As pointed out by Dr. James Doolittle ( an 

influential military SAB member):

It is far better to keep out of war than to win a war. If we 
permit a potential enemy to get ahead of us technologically 
... that is the surest way to start a war. I feel that the time has 
come to make some sacrifice from today's continuing emergencies in order to 
prepare for tomorrow's eventualities - jar loose some funds, some competent 
personnel from daily requirements in order to p t'pare for tomorrow's 
requirements127

Beyond daily logistical requirements, science and technology were called upon 

to project American defense policy and technological practice into the future.128 In this

127 Cited in T. Stum, The USAF Scientific Advisory Board: Its First Twenty Years; 1944-1964. 
USAF Historical Divison Liaison Office, US Government Printing Office, 1967, p.9.
12ti After the war. the above-mentioned military doctrinal crisis was also reflected in American 
science policy. The centralization of US science policy symbolized by the OSRD was also questioned 
by the AAF. In 1944, the AAF created its own Scientific Advisory Group (SAG), an office attached to 
the commanding General of the AAF (H. Arnold). SAG was headed by a military deputy. Colonel 
Frederic E. Glanzberg and a scientific chief adviser. Dr. Theodore von Karman. The SAG boatd received 
directives directly from the commanding general of the AAF and the latter was informed by the hoard of 
new scientific developments on a regular basis. The objective of SAG was not only to enlist scientists 
to work for the AAF, but also to familiarize air officers with science. It was admitted in the AAF 
circles that:

Scientific results cannot be used efficiently by soldiers who have no 
understanding of them, and. scientists cannot produce results useful for 
warfare without an understanding of military operations.
The Air Force leadership has the task of creating and maintaining a climate 

of mutual respect and cooperation between the scientists and military 
planners

Within this framework, the SAG board presented to the commanding general of the Air Force 
proposals for special studies, evaluated long-term research plans and advised the general on institutional 
aspects of military technology. During the two years of the SAG existence, this small circle nominated 
members, drafted policy, and appointed ad hoc panels Thirty experts sat on five panels: aircraft and 
propulsion: missile guidance; fuels, explosives, and nuclear power; radar, communications and weather; 
and acromedicine. The scientific deputy (von Kitrm&n) controlled the working of these groups through 
quarterly meetings of an executive board comprised of himself and six other vice-chairs. |M. H. Gorn, 
The Universal Man, Theodore von K&rm&n's Life in Aeronautic, op. cit.. p. 118.1. See also T. Stum, 
The USAT Scientific Advisory Board: Its First Twenty Years: 1944-1964. 2PJ.il.
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setting of science policy, the Air Force had many tasks: (I) the responsibility for 

ensuring that the US was prepared to wage effective air warfare; (2) enlistment of 

scientific talent and industry to foster air power on new scientific and technical basis; 

(3) recruitment and training of personnel who had understanding of scientific facts in 

order "to  p ro d u c e  a n d  u se  e q u ip m e n t w hich  w as more a d v a n c e d  th a n  th a t  

u sed  by an y  o th e r  n a tio n "  (4) development of existing facilities and creation of 

new ones that would enable the AAF to undertake its own research and to make such 

facilities available for scientists and industry working on Air Force problems. l-‘< 

Industries had always participated in war effort but the US Air Force ambition was not 

only mobilization but the establishment of a permanent industrial base.

SAB was thus the institution that translated the Air Force's representation ot air 

defense and offense into political decision. In a 1946 meeting, SAB members received 

Air Staff briefings on AAF research and development plans. Before any Soviet nuclear 

threat was felt, two of these recommendations concerned air defense and AAF 

responsibility on systems affecting Air Force operations. According to General Spaat/., 

since the building of air defense would be an expensive operation, he wanted a system

l2“ For the White House, it was not clear whether military research should he placed under the 
OSRD or be merged with military services. Vannevar Bush, the Director ot the OSRD, was the fiist to 
give his advice on the issue. In November 1944. few days alter the AAF created the SACi, President 
Roosevelt asked Bush to recommend to him a federal science policy for peacetime In his icpoit. 
Science, the Endless Frontier (1945). Bush proposed that military research he under civilian control 
He argued that although the military themselves should he engaged in scientific research, then 
activities should he limited to improving existing weapons and nothing more. He further suggested 
that civilian control of military research be undertaken through a "National Science Foundation", an 
organization that he proposed to promote US na .inal interests in science.

Although Bush recommended that the A/\F undertake its own research, von Karman. the SAfi 
civilian chief scientific adviser, interpreted Bush's proposal as if Science, the Endless Frontier had 
claimed that, basic research was not of the AAF's business. This attitude, according to Komons was 
due to the fact that Bush had not been specific as to the extent to which the AAF's

... research would be permitted or the areas it would he conducted in And his 
assurances notwithstanding. Bush was never able to dispel the feeling in the 
AAF that he meant to place all military research under civilian control.
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that first met current requirements "...but yet flexible enough to allow  

continuous upgrading in step with the latest technical advances."130 This 

statement clarified the intention to build permanent relationships between the military 

and industry to ensure military industrial readiness in peacetime. The key word was 

"flexibility". There was no doubt that the would-be air defense system was conceived 

to deal with present danger. However, dealing with present danger was not the most 

important characteristic of the Air Force's concept of air defense in the mid- 1940s. The 

envisioned system was also meant to be erected against potential enemies and weapons. 

This was indeed a break with the pre-World War II intermittent pattern of relationships 

between defense, scientific research and the industry.131

In 1948 when the Air force became an independent service from the Army and 

after two years of struggle between White House scientific advisers and the Air Force 

on the role of the latter in scientific and technical research, in 1950 with the agreement 

of the White House, the Air Force created the Air Research and Development 

Command. This organization was endowed with a separate budget devoted entirely to 

Air Force's research and development problems. The Air Research and Development 

Command conducted its relations with US academic research and industry through the 

Air Force Office of Scientific Research (AFOSR) created in 1950 and placed under the 

command of Colonel Oliver Haywood who replaced Dr. Theodore von Karman as 

chief scientific adviser to General Staff US Air Force (USAF).132

130 T. Sturn. o p ^ iL . p.2l,
131 General Vandenbcrg who replaced General Spaatz in 1949. pointed oul that "The Air Force has 
no tradition or any inhibition because we are a new department and we would like to start off research 
and development on the proper foot and I think with the advice and assistance of [the SAB], we should 
be able to do that", Kxccrpts, Minute of SAB Study Group Meeting. 11 July 1949.
132 T. Sturm, op. cit.. pp. 19-25.
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In order to assert the independence of scientific research from USAI logistic 

problems, the new orientation faced opposition from within the USAF. for Haywood, 

basic research was not manageable within a framework of o priori planning or need. As 

reported by Rontons133. Haywood said that: "one could not sit down and logically 

construct a program and go out and requisition the research he wanted done. In point of 

fact this was the way the Air Force was accustomed to doing things”. The head of the 

AFSOR felt that, even if scientific research was sponsored by the military, from an 

ethical point of view, it should not be subservient to military requirements. The task of 

science was to wrestle with the unknown within a defined but yet broad field of 

inquiry. It was according to this perspective that Haywood organized the AFOSR to 

reflect basic scientific disciplines: Chemistry, Mathematics, Solid StaU* Physics and 

Mechanics.

2.5 THE BUILDING OF THE SAGE SYSTEM

So far, 1 have described the Air Force’s representation of air defense and 

analyzed the importance of the notion of "real time" as a new operative procedure 

whose meaning was given by the Air Force's strategic view. Furthermore, I have also 

analyzed the relationships between this representation and the institutional setting of the 

Air Force's science policy machinery which was meant to translate this representation 

into practice. In what follows, I will show how the Air Force association ot the 

military, technological, scientific and industrial spheres influenced changes in computer

133 N. A. Komons, Science and the Air Force; A History ot the Air force OHicc >>t Scientific 
Research. Arlington, Virginia, Office of Aerospace, Historical Division Ollicc ot Information, Olfnc 
of Aeroapce Reasearch. US Government Pritmg Office, 1964, p.4
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technology in the early 1950s. My argument is that while the resources devoted to build 

the Semi-Automatic Ground Environment (SAGE) system was the demonstration of 

the US Air Force’s hegemony within the US universe of polical discourse in 1CT, the 

extension of this system to Europe (the NATO Air Defense Ground Environment 

INADGEJ) and worldwide (World Wide Military Command and Control System) 

symbolized the US economic and militaiy power within the transatlantic discursive 

regime. This force became the basis for the merger between computer and 

telecommunications and the foundation of the transatlantic industrial alliances in ICT 

during the late 1950s and early 1960s.

The restructuring of the American air defense system was concomitant with 

change in military discourse. The Electronics Panel of the SAB did not wait until the 

Soviets exploded their atomic device and certainly not until the completion of the 

science policy framework before launching a project for air defense. As mentioned 

earlier, it was in 1946. during a SAB meeting, that the SAB Electronics Panel was 

briefed by the General Staff AAF, about the general characteristics of a new air defense 

system to be designed according to the Air Force requirement for "real time" capability. 

However, despite this Air Force plan, the White House and the Pentagon thought that 

"It was doubtful that anyone, including the Russians, would dare launch an air attack 

so long as the Strategic Air Command retained its overwhelming nuclear retaliatory 

capab ility ..."T h is doubt delayed the building of a new air defense system according 

to Air Force requirements.

The lack of an immediate military threat was not the sole reason for the rejection 

of the Air Force air defense project. In addition, in the mid-1940s, most of the

114 Memo. Major General T. F. Walkowic/ to SAB chairman and Military Director. 10 November 
1948. quoted by Komons, op. cit.. p.33
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Pentagon’s computer procurement was dominated by the Navy ballistic missile 

programs. The Navy, through the Office of Naval Research (ONR) and the Navy 

Bureau of Aeronautics funded many analog computer programs for modeling guided 

missile prototypes.135

In 1949, when the US atomic monopoly disappeared with die explosion of the 

Soviet atomic device, the Air Force's long-standing demand for a new air defense 

began to make sense to the Pentagon and the White House. The Soviet atomic 

explosion was the exogenous factor of US inter-service struggle and became an event 

that favored the power position of the Air Force which began to effectively impose its 

air defense paradigm. As a consequence of this event, the Air Force pressed harder for 

new air defense system. "First, however, it needed a sound plan of action, and... 

asked the SAB to help draw up such a Plan”136. In 1949, in conformity with this 

recommendation, the SAB constituted the Air Defense System Engineering Committee 

(ADSEC) with the mission to develop equipment and techniques so as to produce 

effective air defense for a minimum dollar investment. Dr. George I:. Valley who was a 

member of the SAB Electronics panel became ADSEC chairman. As air defense 

problems became increasingly urgent, in 1950, Dr. V'alley became the chairman of 

both ADSEC and the SAB Electronics Panel.

133 Among these were the Typhoon and the Cyclone computer projects that were tanted out 
respectively by Reeves Instrument Corporation and Radio Corporation ol America (RCA) Ihcse 
projects «...involved the development of large analog computing facilities and wcie intended pmnaidy
for the study of guided weapons and to model in-flight charactenstics ol high speed uucialt** J S
Small "Engineering, Technology and Design: the Post-Second World War Development ol Idee Home 
Analogue Computers*. History and Technology . Vol.11. No.I. 1994. p 37 and A Karen and B 
Coveman, «Large-Problem Solutions at Project Cyclone*-, Instrument and Automation. No.2 t, IW», 
pp. 78-83
136 Memo, Major General T. F. Walkowic/ to SAB chairman and Military Director. 10 Novi.uitw.-i 
1948. quoted by Komons. op. cit.. p.33
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When the Air Force's ideas on centralization of command and air defense 

became entrenched in the reasoning of Pentagon commanders and White House 

officials in 1949, the ADSEC undertook a selection process to identify scientific 

institutions dealing with computing. This selection process was limited to institutions 

that understood the air-power strategic doctrine as a new framework for air-defense 

engineering. By that point however, there was little opposition to the air-power 

strategic doctrine among scientists. Scientists who had been given the role of 

implementing the Air Force program, were the same as those in charge of the most 

important scientific and engineering institutions.137

Although not yet developed, the idea of using digital techniques for combat 

purposes already existed but it began to grow stronger relative to other techniques 

when the Air Force started pressing for a real-time air defense system.138 In 1947, one 

year after the Air Force's air defense briefing to SAB members, Crawford who was

'-’7 Robert Bright a former SAGE chief engineer recalled the degree o f consensus that then 
reigned amongst scientists and engineers, claiming that it was generally believed that «this is in the 
national interest; this is the kind of thing we ought to do.* H. S. Tropp (Moderator), H. D. Benington. 
K. Bright. R. P. Crago, R. R. Everett, J. W. Forrester. J. V. Harrington, J. F. Jacobs, A. L. Shiely. 
N. H. Taylor and C. R. Wieser. "Perspective o f SAGE: Discussion", Annals of the History of 
Computing. Vol. 5, N° 4, October 1983. p. 381. In a same vein. Shiely (Bright's college) maintained 
that, it was "... a national perception o f the emergency need for an improved air-defense system: there 
wasn't any argument ..There was an understanding at the topmost part of the government that the need 
was urgent" Ibid. p.380.
138 The diffusion of the Air Force's electronic ideas was not automatic, it was channelled through 
interpersonal communication. After the end of World War II, Forrester (then a researcher at MIT) for 
example, had thought o f leaving MIT and starting a company to develop servomechanisms. His friend 
Gordon Brown informed him that there were possibilities for more challenging projects. After this 
discussion, Brown provided Forrester with a project for an aircraft stability and control analyzer that 
was the first step towards SAGE. The aircraft analyzer was meant to be an analog computer but. Perry 
Crawford (who then worked for the Special Devices Center of the US Navy and later at IBM) attracted 
both Forrester and Brown's attention to three technical possibilities: (I)  a digital computer; (2) the 
mechanical Harvard Mark I computer and (3) the ENLAC computer. Among these three possibilities. 
Crawford insisted that only a digital computer could overcome the difficulties of data handling and 
bookkeeping presented by analog computation. In air-surveillance. analog computers could neither 
select accurate information from inaccurate, nor could they resolve the problem of repetition during the 
aircraft tracking and hand over process. Later these problems would be resolved through digital 
computation which made possible the technique of “data fusion".

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

s.*

working at MIT's Digital Computer Laboratory (DCL) pushed the "... idea of combat 

information and control with digital computers, well before any high speed, general 

purpose, reliable computer had even functioned.”' w Again, this was not the influence 

of a scientist on military affairs but an example of a technological choice that was 

driven by a military concern. Indeed, on December 1950, the Chairman of the Air 

Defense System Engineering Committee proposed that MIT create an air-defense 

laboratory to work on air-defense R&D. The SAB accepted this proposal and formed a 

special steering committee for what was termed "Project Charles". In 1951. Project 

Charles endorsed the concept of a computer-based system and a laboratory for this 

purpose was established at MIT under the rubric of the Lincoln Project. In the same 

year, the steering committee for Project Charles presented to the SAB's Electronics 

Panel a proposal for the electronic aspects of weapon integration to bring into play (lie 

fusion between offense and defense and tactics and strategy This proposal consisted ot 

a system that connected many low-rangc radars on the basis of which a continuous and 

"teal time” picture of the sky would become possible.

It is important to note that the Air force's notion of real tunc computing was not 

yet technically possible. As we have seen, it was different from the engineering notion 

of real-time modeling and tactical calculation of aircraf t interception. It was a notion that 

implied centralization of command, control and intelligence. Its realization (which 

surpassed the capacity of analog computers) opened a dialogue between those 

designing computers and the Air Force. The handling of radar data in "real time" 

required the Air Defense System Engineering Committee (ADSEC) to sponsor lesearch 

for new computer techniques and applications. In 1951, the MIT Digital Computer

139 Ibid- p. 376.
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Laboratory (DCL) and the A'r Force Cambridge Research Laboratory (CRL) whose 

specialty was data communication, carried out the engineering implementation ol the 

ADSEC program. Both DCL and CRL's work was based on the "Whirlwind computer 

originally developed in the late 1940s by MIT's Digital Computer Laboratory as a 

computer lor a Navy (light trainer and airplane stability trainer ' 140 The work of both 

teams demonstrated that a "real-time” control of flying military devices by digital 

computer was possible. This experiment became a testbed for the air-defense system 

design.141

The Air Force's requirements for accuracy, speed and readiness in the 

interception of Hying objects became an incentive for another invention in data storage 

techniques.

in I9.S0 Jay W. Forrester (ot DCL) invented the randotn-aecess core 
memory as a replacement of the current but limiting technology ot caihodc- 
ray lube (CRTl storage. Compared to the cathode-ray in Whirlwind, the ewe 
memory doubled the operating speed, quadrupled the input data rate, increased 
the mean time to failure from two hours to two weeks, and reduced the 
maintenance lime from four hours a day to two hours a week 14-

This randoni-access core memory was made of ferrite. It "had an access time on 

the order of 10 microseconds, Jess than that of cathode tubes.”143 Following this 

experiment, in the Spring of 1952, ADSEC was dissolved and replaced by the merger 

between the DCL and 'he CRL. The two labs created the Lincoln Laboratory at MIT

,4M J. F Jacobs. SAC it Overview- . Annals of the History of Computing. Vol..S. No 4. October 
19X1. p.LLS
141 k  C Kedmond & Smith, T H.. Protect Whirlwind. The History ot a Pioneer Computer. Bedford. 
Mass . Digital Press. I9K0 and "Lessons From Project Whirlwind". IF-F.F. Spectrum. Vol. 14. No. 10. 
October. 1977.
*4- J, I-. Jacobs, op. cit . p. 324.
144 K. J. Chapuis and A I Joel. Llcctromcs. Computers and Telephone Switching. A Book ol 
Technological History as. Volume 2: LSO 1985 of "100 Years of Telephone Switching. Studies in 
Telecommunications Vol 13. Amsterdam. New York and Oxford. North Holland Publishing Company. 
1940. p.98.
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that replaced the Lincoln Project. After this merger, the Whirlwind compute! pioject 

became pan of the Lincoln n experimental air-defense system that was called the Cape 

Cod System. This system tv  sisted of three separated comers ol operation < I > a 

control center at the Barta Building in Cambridge, Mass.. wheie the Whitlwmd 

computer was housed: (2) an experimental long-range radai on C'ajv C od at South 

Truro, Mass. and; (3> a number of short-range radars called gap l i l lc is "  | he coimol 

center contained computer-controlled operating stations and w a s  p io u d c d  w ith  

ultrahigh frequency ground-to-air communications systems

The network can be described as composed ol several cathode ia\ tulv 

consoles connected to one central computer prtrcessoi. It translated the An I oicc s 

requirement for a centralized chain of command into several command stations 

tracking, scanning and surveillance. These stations communicated data to each othei hi 

real-time through a single high speed computer This type ol computing was indeed ,tu 

innovation. With the arrival of high speed, random-access core mcmoiy. the computet 

had the ability to handle masses and v.nous ol data swiltly. m tciait i .elv and 

simultaneously. In other words the computers are used heie mote as sott ing and 

collating than as calculating machines.144

The other characteristic that dillerentiated the ( i//« ('ml experimental loinputei 

from the other systems a... i in mihtary computing, was its tune stiaimg cap.u it\ as 

onposed to the "batch processing ot tbo analog computers wheie computing |ot»s wen- 

executed in sequence because the programs weie led sepaiatelv ,m<i ojHiatcd m 

sequence. Given the simultaneity ol many opc.a'ions duimg lire pim ess of 

interception, the long turnaround time of batch protc*.ing disqualified an dog

144 t)  J M o m s ,  C tm n iiu m ialum lot C u inm anJ  j d J  t  om m l S \s ;cm  fVii\iui<w P i .   I
Scries on  System and Control. Vol X jyK2, p | s
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computers for real-time air defense operations. The Cape Cod experiment on the 

Whirlwind I computer circumvented this difficulty by allowing a process where "... 

programs should be able to run simultaneously without being affected by another. Each 

user can have a continuous run with the computer, thus viewing the computer as 

exclusively his and not being bothered by queues or by delays."14*

The high speed capacity of the random access memory gave the impression that 

the Whirlwind functioned continuously despite responding simultaneously to multiple 

commands. In reality, however, the computer was interrupted each time a different 

command was addressed to it through a station which technically used only a slice of 

the central processor tim e.146 While time-sharing supposed the simultaneity of 

procedures such as tracking, control and surveillance of flying objects, real-time meant 

the maximum speed possible of these simultaneous procedures. In 1952. when it 

became clear that these two combat capabilities were feasible through a Central 

Processor Unit (CPU), a new era in computing emerged: the beginning of the merger 

between telecommunications and computers. It became henceforth possible through a 

computer to track while scanning flying objects and to processing data collected from 

these procedures in real-time.

After the association of science with the military, this was how the domain of 

electronics was enroled to serve the Air Force strategic purpose. As the military, 

scientific and electronics domains became interdependent, what remained was the 

integration of the electronic industry in order to translate the Air Force's strategic 

representation into a reality. Here too the point is not that the military acted to solve a

145HmiL 

146 Idem, p. 15.
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problem of productivity within electronics industry as neo-Gramscians would argue but 

rather to fulfill their own strategic ambition. It was in the pursuit of this ambition that 

the members of Project Charles recommended the search for an industrial contractor in 

order to turn the Cape Cmi experiments into an operational machine. A team from the 

Lincoln Laboratory was created to discuss with the Air Research and Development 

Command (ADRC) and Air Defense Command (ADC)’s personnel the restructuring of 

the air defense and the selection of the most appropriate computer manufacturer.147

After a meeting in 1952, members of the Lincoln Laboratory, the ARDC and 

ADC formed the Whirlwind II project, the initial name of the SAGE system. The 

Whirlwind II team argued that present and future problems of the US air defense can be 

summarized as a problems of data handling capabilities, including facilities for 

communication, filtering, storage, control and display. Accordingly, they agreed that:

A system that can maintain a complete and up to date picture of the air 
and ground situation over a wide area of the country; that can control modern 
weapons rapidly and accurately; and can present filtered pictures of the air 
and weapons situations to the air force personnel's who conduct the air battle 
(was required].*41*

Moreover, they asked themselves whether the central machine should use 

transistors, magnetic-core memory or vacuum tubes. Given the state of emergency 

created by the new Soviet atomic capability and the non-readiness of transistor 

technology, the Whirlwind II group opted in 1952 for a magnetic core for the CPU and 

a vacuum tube technology for the input and output peripherals. They also decided that 

the system would be built in a way that future changes in these components should

147 This team was composed of; Jay W. Forrester, head of the Lincoln Laboratory and director of 
DCL. Robert A. Everett associate o f these two laboratories, Robert Wiescr leader o f the Cape Cod 
System design and : Norman H. Taylor chief engineer of Lincoln Laboratory
,41< R. R. Everett. C. A. Zraket. and H. D. Bettinglon. "SAGE — A Data processing System for Air 
Defense", Annals of the-Hislorv of Computing. Vol.5. No.4, October. 1983.
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involve only "...a few hours a year of unavailability of the operating system**140. After 

this agreement, the Whirlwind II group started the process of selecting commercial 

manufacturers to produce the system.”150

It should be noted that the CPU was the artifact that was designed to be 

consistent with the Air Force's representation of defense. Further changes of this 

device set the trajectory of technological development in the computer industry Here 

came the role of International Business Machine (IBM). In contrast to net* Marxian 

argument, this company did not structure these changes but rather was able to 

accommodate itself to them in order to take on the role of the prime contractor for air 

defense.151 In order to understand why IBM won the prime contract, recall that criteria 

such as size and experience in computer manufacturing were not as important as a 

company’s ability to accomodate the emerging discursive regime. The company learned 

about the air defense system as a revolutionary idea and understood the power structure 

within the air-defense program management. Such an attitude prevented IBM from 

affecting a technological orthodoxy that would have disqualified it from a leadership 

position in the construction of the system.

149 J, F. Jacobs, op. cil.. p.327.
150 During this process, according to chief of the ARDC (Albert R. Shcily ). "Pari of our job in 
New York was ... to isolate the experts who were certain they knew how the job could be done by 
different approaches and who also were completely convinced that the SAGE system would never 
work" [R. R. Everett, C. A. Zraket, and H. D. Bemngton, op. ciL, p. 379. |
151 A review of the SAGE system shows, indeed, that many American electronics companies 
contributed to its development. IBM designed, manufactured, and installed the AN/FSQ-7 combat 
direction-center and the test equipment. Western Electric Company Inc. furnished the management 
service and constructed the center's buildings with the assistance of Bell Telephone laboratories as 
subcontractor. Burroughs Corporation took care of the logistics support for AN/FST-2 data 
coordination and transmission sets. The System Development Corporation (SDC; (until recently a 
division o f Rand Corporation) assisted Lincoln Laboratory in the preparation o f the master computer 
program and its adaptation to combat direction centers Ibid.. pp. 331 -332.
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Indeed, if the Lincoln Whirlwind II group had considered criteria such as the 

size of a company and its experience with computer manufacturing, then companies 

such as Remington Rand (Univac in 1949152) should have been chosen. Likewise, if 

experience in communication technology had been an important criterion, the 

University of Michigan had already developed a competing system, the Air Defense 

Integrated System (ADIS), and. as mentioned before. RCA had become specialized in 

military communications and air defense system devices long before any other 

computer company. Finally, in terms of size, in the early fifties there was little 

difference between IBM and other companies such as BURROUGHS. RCA. 

HONEYWELL, G.E.153, CDC'54, and NCR(155)156

The irrelevance of these criteria for the choice of the prime contractor suggests 

that military problems stn ctured the change in the computer industry and not the 

latter's attempt to increase the rate of its profit through innovation. In the beginning, it 

was not even evident that the change from analog to digital computing would be 

profitable to computer makers and communications leaders. In effect. Bell Laboratories 

and the University of Michigan proposed systems that went against the Lincoln 

Laboratory's concept of the digital real-time computer.

1 Uni vac was. in the early sixties, "the computer division of Sperry Rand, the first company to 
enter the computer industry. In the forties, the two computer pioneers o f the University of 
Pennsylvania. J. P. Eckert and J. W. Mauchley, founded the Eckert-Mauchley Co. In 1949, this small 
firm was acquired by Remington Rand (...) During the three years following the introduction of the 
UNIVAC I computer in 1951, Remington Rand enjoyed a virtual monopoly, which was soon to be 
put in question by IBM”. In OECD (Directorate for Scientific Affairs), Gaps in Technology Between 
Member Countries. Revised Draft Report on the Electronic Computer, Paris, August 12, 1968, p. 71.
153 G.E. * General Electric.
154 C.D.C. * Control Data Corporation
355 N.C.R = National Cash Register
156 In United States the pioneering companies in the ealy fifties such as Remington Rand 
(UNIVAC). Burroughs, RCA, NCR, were like IBM specialized in office machinery. RCA. was 
specialized in communications and consumer electronics, Honeywell v-as in scientific instruments and 
Philco was in consumer electronics and electronics components. Ibid.. p.70.
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Once these criteria are put aside, IBM's own strategy emerges as an important 

factor in the Lincoln Whirlwind II group's choice. IBM's willingness to accomodate 

the new established military-based discourse was a useful strategy for a late comer' 

that had no particular advantage in computers. Thus, the economic aspect of computer 

development became finally part of the universe of political discourse in ICT where 

IBM emerged as the dominant firm. The technological choice having been made, the 

Whirlwind II group was organized along the lines of the major computer subsystems to 

be developed: "an arithmetic-element section, drutn-design section, and so forth... the 

IBM team organized itself in a similar pattern."

Moreover, IBM management knew that the Lincoln Laboratory was the leading 

party in the inception of the program and that, consequently, any initiative or concept 

that contradicted the Lincoln Laboratory's understanding of air defense would have 

decreased IBM's chances of participating in the development of the air-defense system. 

In return, the mimicry of the Lincoln Laboratory's research organization by IBM 

enhanced die chance of getting the first contract. Moreover. Lincoln Laboratory was the 

only channel through which the Air Force communicated its air defense engineering 

specifications. It had also conceived of the air defense design and was the only body 

that evaluated contracts. IBM's early understanding of this reality led the company to 

put aside its own computer techniques and to learn about techniques developed in the 

Lincoln Lab.158

M. M. Astrahan and J.F. Jacobs, "History of the Design of the SAGE computer - the AN/FSQ7", 
Journal of the History.of CompuunK. Voi.5. N o .4 ,1983. p 344.
158 H. S. Tropp (Moderator). H. D. Benington. R. Bright. R. P. Crago, R. R. Everett. J. W. 
Forrester, J. V. Harrington, J. F. Jacobs, A. L. Shiely. N. H. Taylor and C. R. Wieser, "Perspective 
of SAGE: Discussion", Annals of the History of Computing. Vol. 5, N° 4. October 1983,

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

91

Besides this initial compromise, IBM did not passively await the Lincoln 

Whirlwind II groups final decision. The company made an effort to anticipate and 

meet the Committee’s as yet unknown selection criteria. According to Forrester, the 

director of the Lincoln Laboratory:

The IBM management committee really threw their resources into the 
program without restraint As an example, when it came time to schedule 
production, there was no air force contract yet for the machines. If IBM was 
hi meet the schedule, there had to he a factory. IBM went ahead and started 
building a factory before the air force had signed a contract. No doubt IBM 
could built typewriters in the building if the contract did not come along, 
hut. nevertheless, they built a factory specially for the SAGE computers on 
their own initiative.1-̂ 9

Thus, when the Lincoln laboratory set up a team160 to find the most capable 

computer manufacturer to improve the Cape Cod System for the next generation of air- 

defense, three companies were considered: two divisions of the Remington Rand group 

and IBM. The team assessed the contributions of each company in several computer 

components: tubes, storage systems, circuits, hardware packaging, and magnetic type 

units. It also evaluated the production organization of each company, the quality of 

assembly work and the training capability. Last but not the least, was each company’s 

proximity to MIT. In the end. IBM was selected.161

On September 1952. IBM won a six-month study subcontract issued by the 

Lincoln Laboratory.162 Following this, in January 1953, a first meeting between 

Lincoln Laboratory and IBM members took place at Hartford. Jay Forrester, the

159 Idem, p.386.

160 The team was constituted by the MIT Lincoln Laboratory. Its members were:Jay W. Forrester, 
head of Lincoln Division 6 and director of Digital Computer Laboratory (DCL). Robert R. Everett, 
associate director of Division 6 and director of DCL; C. Robert Wieser, leader of the Cape Cod System 
Design: and Norman H. Taylor chief engineer of the division. See M. M. Astrahan and J. F. Jacobs,
History of the Design of SAGE Computer - The A N /F S Q  7", Annals o f the History of  Computing. 

Vol.5. N 4. October 1983. p.343.
161 IfcilL. p. 344.
162 Idem, p. 344.
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Lincoln speaker during that meeiing "...stated that none of the existing computers, 

including Whirlwind I. the IBM 701 were suitable. Because of (he nature o f the 

problem, specialized peripheral (equipment) were required..."

J. f- Jacobs of" L incoln presented the argum ents (or choosing vacuum  
tubes lo r the arithm etic and control unit It was too earls to r transistors and 
m agnetic core w ere too  slow H. D Ross o f  IBM reported som e tcnlutisc 
arithm etic  e lem ent decisions.,., and the use ol flip -flop  instead ot pulse 
regenerator used in the IBM 701 1 ̂

The IBM 701 regenerator, like all analog devices, was an amplifier "which 

receives weak signals and delivers corresponding stronger signals without reshaping 

w aveform s." '^  On the other hand, a flip-flop is a circuit used to construct one bit 

storage "delay line memories". This term refers to the computer components showing 

the property of storing a signal for a time interval before they transfer the signal to its 

out-put line166. These delay line memories allowed "information obtained front radar 

antenna sweeps to be stored so as to display a readily intelligible picture of the scanned 

data on a cathode ray screen."167 This was because data were converted into "bit" 

{Binary digIT) , a digit in binary notation that represented information in a sequence 

of Os and Is. It is still the smallest unit of storage. Thus, digitization, also called bit 

processing "became the common denominator of telecommunication and computer 

technology..."168 and the standard for automatic data processing.

,6  ̂Idem, p.332
164 Idem, p.335.
165 Cambridge Dictionary of Science and Technology, o p . cil.. p .757
166 Delay line memory components were made of a column of mercury, a quart/ plate, or length 
o f nickel wire, in which impressed sonic signals travelled at a finite speed. Sec Cambridge Dictionary 
oLScicnee and Technology. op.jaL. p -2 3 5 .
167 R J. Chapuis and A. C. Joel. Electronics. Computers and Telephone Switching. A Book of 
IcciuKilagical Hisivry as VgJuiacZ lgfiiHggg of "l(A> Years v f  Telephone Switching. u p a a L  p p  ' 
92.
168 lh id .p l  14. Flip-flop techniques were the core of digitization. According to Chapuis and 
Joel : «it was thus possible in a stream of put vs to store a datum which (or its further retrieval was 
shuttled back and forth between the delay input and output; fin layman's term this process my may be
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On the basis of this digital technique, IBM proposed several logical designs for 

the computer including "dual arithmetic elements for simultaneous processing of X and 

Y coordinates of tracking data, and an interrupt scheme for operating in put out-put 

equipment simultaneously with programming execution."169 Following this, in 1953. a 

permanent office. Project Grind was formed by members from Lincoln Laboratory and 

IBM so as to confront different views until appropriate solutions to each technical 

problem was found. Both teams broached many technical problems including the 

management of radar inputs, video-mapper, and slowed-down video input. On this 

basis, in April 1953. IBM received the prime contract to design the SAGE 

computer.170

Once IBM became the prime contractor, its relationship to the Lincoln 

Laboratory became conflictual. The bone of contention was the eventual compute trade 

mark. Although the basis for the common design was the Lincoln Laboratory 

Whirlwind I computer, a dispute emerged between IBM and MIT over the identification 

of the computer prototype for the new air-defense system. Lincoln Laboratory wanted 

the prototype to bear its name, but IBM resisted. !n the end, both IBM and MIT 

declined to give their names to the machine. What was supposed to be the Whirlwind II

likened to the way long distance swimmers perform their laps in an Olympic pool* [R. J. Chapuis and 
A. E. Joel. o p . cil.. p.92.J
169 M. M. Asirahan and J. F. Jacobs, on. cit.. p. 345
170 Idem, p.344. Since designing the computer was only one task among many that the system 
required, it was possible for Lincoln Laboratory to exclude the University of Michigan (who did not 
accept its initial concept) but not the electronics companies whose experience was necessary to build 
the entire system. According to Robert Bright (one of the SAGE architects):

At that time Bell Laboratories and Western Electric were involved in a 
study of continental air defense, called naturally the CADS project. In May 
1955 General N. F. Twinings wrote to N. J. Kelly president of Bell 
Laboratories, saying Take a look at what Lincoln's doing, we were already 
phasing out the University of Mich.gan. and we want you to make the 
management mid the implementation of SAGE. Ildem. p. 381.]
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as the successor for the Cap Cod Whiilwmd I (from Lincoln Laboratory's perspective), 

was given an Air Force number: AN/FSQ.171

As can be seen, at this stage of the process, it was easier for IBM to challenge 

the Lincoln Laboratory’s authority rather than that of the Air Force. Likewise, since the 

technical solution were now in place, and the Air Force needed a manufacturer and not 

a researcher, it was also easier for the Air Force to deal with a profit-making enterprise 

such as IBM rather than with scientists who had previously challenged the very 

relevance of the air-power strategic doctrine and had joined the Air Force electronic 

program simply because they had lost their struggle for the tactical use of air-power on 

political grounds. Based on this mutual interest between the Air Force and IBM, the 

latter received a contract to build two computer prototype systems, XD-I and XP-2. 

XD-1 was to replace the Whirlwind I in Cape Cod system and XD-2 was produced to 

provide the test for SAGE at Poughkeepsie172. Following this, the first production 

contract was awarded to IBM in February 1954177 and the system declared operational 

July 1, 1958. In the years, following 1958, IBM built 24 FSQ-7s Mid 3 FSQ-8s that 

were deployed along the northern perimeter, in the east and west coasts of the United 

States174.

171 Idem p. 381.
172 Idem, p 346 347.
U^In 1955 when the United States announced the launching cf a satellite as part of Us International 
Geophysical Year (1GY) contribution, a University of Michigan cosmic-ray physicist approached the 
Air Force and suggested that die latter might be interested in placing a satellite in orbit for strategic 
purpose. This proposal was rejected by the Air Research and Development Command which was 
reluctant to lake on another project while its ballistic missile program was in its critical stage. In the 
end, the Office of Naval Research (ONR) took over the satellite program (Project Vanguard) and 
showed the White House the military advantage of having an artificial satellite orbiting on earth. 
However, considering the slowness with which the military reacted to the issue, it became obvious to 
many that the Russians would launch their satellite before the Navy 
174U a a .p .  347.
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The toiaf SAGE system comprised 23 centers, 3 combat centers and I

programming center. Each center was duplicated. There were, in total, 54 Central

Processor Units (CPUs). As described by its designers, SAGE,

The Semi-Automatic Ground Environment... is a large scale, electronic air- 
surveillanee and weapon control system and is composed of three groups of 
lacilitKs those required to process and u> transmit surveillance data and 
weapon1', data f rom data-gathering sources to data processing centers; data 
processing centers where data are evaluated and developed into an air situation 
and where weapons-guidance order are generated; and communication facilities 
to transmit data to weapons to command levels, to adjacent centers...SAGE 
uses very large digital computing system to process nation-wide air defense 
data. Sage is a real time control system, a real time communication system, 
and real-time management information system.17-*'

,7-s R. R. Everett. C. A. Zraket. and H. D. Benington, "SAGE — A Data-processing System for Air 
Defense", on. cit.. p.33l.
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T A B L E .  1

SAGE COMPUTERS

W hirlwind: D eveloped as a high speed, parallel, synchronous digital com puter (or a satiety ot 
application
W hirlwind II: Developed lor use in the air -defense system Initial name ol the SAGE computet 
prototype.
A N / F S Q - 7 ;  (1954) (also FSQ -7, Q -7) Air Force nom enclature tor ihe production version ol 
W hirlw ind II. This com puter served as the active element at the sector level in the SAGE direction 
centers
XD-1, XD-2: (1955) Single computer prototypes of the AN/FSQ-7 Otic was installed at IIIM'v 
Poughkeepsie location, the other at Lincoln laboratory.
TX-O: (1956) Experimental, transiston/ed next-generalion computer system used to develop new 
techniques to replace AN/FSQ-7 vacuum tube technology.
AN/FSQ-32 (1957): Proposed transistorized replacement tor the AN/FSQ-7 A single model was 
built and installed at Strategic Air Command Headquarters
AN/FST-1 ( !95K):Radar data processing and transmitting equipment employing so-called slow ed 
down video technique. Designed by Lincoln Division 2 and Lewyt t'otporation for the gap-tiller radats 
AN/FST-2 < 1963): Radar data-processing and transmitting equipment which converted analog radar 
signal to a digital format. Also reduced clutter and performed beam splitting. Designed by Lincoln 
Division 2 and built by Burroughs Coiporation for the SAGE system

Sources: J. F Jacobs. "SAGE Overview". Annals of the History of Computing. u|LXlL

To summarize the FSQ-7 was the device that materialized the Air Force 

representation of air defense and centralization of command. It was composed of 70 

frames containing 60.000 vacuum tubes that handled (input and output) data. The 

central computer was supplied with information from all sector computer and buffered 

by the magnetic drums of input/output equipment. Finally, a real-time clock (an 

electronic unit which kept track of the date and the time of the day in a special regis'er 

that can accessed by the programmer) was incorporated in the FSQ-7 and four magnetic 

tapes were connected to it to simulate input and to summarize output in digital 

forms.176

176 Ibid.
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2.6 INTEGRATION OF WEAPONS. THE OUTER SPACE ERA AND THE 
FORMATION OF THE PROJECT FORECAST

In 1957, the Air Force set up a military team, the Air Defense System 

Integration Division (ADSID) that dealt with problems regarding integration of 

weapons and the modification of the SAGE system. Accordingly, the vacuum tube 

AN/FSQ-7 computer was replaced by the AN/FSQ-32 transistorized machine. That 

same year the Soviets launched Sputnik. As a response, the White House decided to 

automat radar sites and direction centers. Automation was provided by the Back-Up 

Interceptor Control (BUICl system. For the Air Force and the Pentagon, while this 

improvement was in conformity with the discourse on the integration of weapon 

systems, it was still inadequate to the challenge posed by Sputnik for two reasons. On 

the one hand, the launching of Sputnik demonstrated the greater Soviet mastery of 

rocket science and a huge step forward in space technology which rendered the newly 

built SAGE system obsolete. On the other, the launching of Sputnik was not all 

negative; it opened up “space' (in fact "outer space") which became the new horizon 

for the projection of the US air power and military diplomacy. Indeed, in 1957, the 

word "space" was integrated into the universe of political discourse in ICT. 

Consequently, real-time command, control, communication, intelligence, 

reconnaissance and surveillance would not only depend on the development of the 

computer but also on satellite technology. Henceforward, the Air Force's ideas 

concerning weapons integration would be linked to the development of satellites, space 

platforms, and space-flight vehicles programs.177

177 L Brown, USAF Historical Division Study. An Air Force History of Space Activity 1949-1959. 
Washington DC. US Government Printing Office. 1962. pp. 10-12.
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It was under these circumstances that the Alt )SR launched the Far Side pmiect. 

a program to tire a rocket towards the numn Alter many taals the protect prosed 

unsuccessful. This led to the creation ol the National AetonaiMic and Space 

Administration (NASA) in 1*>57. With the formation ol NASA, the An l oice was 

evicted from space research and consequently began questioning its entire management 

of scientific research. The Air Force high command considered that Us ambiuon to 

evolve doctrinaliy along with the latest scientific discoveries had been shown to be 

seriously flawed by its incapacity to predict the eventual usefulness ol outei space lot 

military purposes. What was evident here, was the Air Force'" will to link tins domain 

to its own concerns. Indeed, when the Air Force insisted on the exploitation ol outei 

space for military purposes, it met strong opposition from the I S scientific 

community, including the Air Force Scientific Advisory Board (SAlii They 

considered the Air Force's space ambition lv>o futuristic. SAB members defended an 

approach that stressed the pursuit of general survey of aeronautical anti astronomical 

trends as opposed to the narrow and purely technical interest shown in the Air Force's 

space projection.17K

On this occasion, civilian scientists from the Scientific Advisory (iroup (SAB), 

the National Academy of Science (NAS) and the Air Research and Development

17* For the SAB’s civilian members, "While there is no doubt that the era ol space High! with ms 
m any m ilitary and civilian implications is at hand, it will he a long utnc before the loos soldier. the 
boat, the airplane vanish completely from the “surface" of the earth' |M  Ckirn. The Universal Man. 
op. c it.. p. 142.J For them, satellites and other space system s should only be considered from 
reconnaissance and com m unications point o f  view, and. they should not be given more important.c 
than the regular air power problems: strategic warfare, air defense, tactical warfare and logistics 
Against this new orthodoxy, the Air Force General Staff look an opposite position all iraduionai air 
pow er problem s should be envisaged in a space perspective. One SAB member said, ~t think we will 
have a tough job to  convince the Air Force that they are still interested in wings. <ui:>.»jcts and such 
things. They have apparently decided to become a Space Force- (M emo T von (Carman to fnenitiers 
the 1958 study group. May 1958 National Academy of Science Quoted by M (iorn. op u t. p 7H]
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Command (ARDC) formed a coalition against the Air Force's quest for space 

leadership. They issued a report that

. recommended the Air Force strongly support pure research on the matter of 
space exploration. This would have two major benefits. It would provide the 
Air Force with new information applicable to space flight and. at the same 
time, ready the Air Force to assume what would appear to be its logical 
future mission of performing space logistics analogous to the Navy's 
logistics capability in bringing scientific data back from the Antarctic.179

The Air Force refused such a role, and, in 1958 formed another committee, the 

Stever Committee, that redefined the Air Force's role as responsible for the military 

uses of space. This committee suggested immediate action on several points:

( I ) Obtain a massive first generation IRBM and ICBM capability as soon as 
possible. (2) Establish a vigorous program to develop second generation 
IRBM’s and ICBM’s having certain and fast reaction to Russian attack. (3)
Accelerate the development of reconnaissance satellites. (4) Establish a 
vigorous space program with the immediate goal of landing on the moon. (S)
Obtain as soon as possible an ICBM early warning system. (6). Pursue an 
active research program on anti-ICBM problems. The critical elements are 
decoy discrimination and radar tracking. When these problems are solved, a 
strong anti-ICBM missile system should be started.18®

This statement articulated the relevance of outer space to defense, and convinced 

SAB members. Consequently SAB was re-organized in nine panels to reflect these new 

areas of interest. The Aeromedical Research Panel became the Aeromedical/Biosciences 

Panels. The Aircraft Panel changed to Aerospace Vehicles, indicating the inrerest in all 

manned vehicles, astronomical as well as aeronautical. Explosives and Armaments 

turned into the Guidance and Control Panel.181 It became clear that the problem was 

not so much the individual mastering of each of these fields but their convergence and

179 The report was prepared by the SAB committee and forwarded by Dr. Doolittle (ARDC 
director) who sent it to the of Chief of Staff of the US Air Force. T.D. White. Dr. Doolittle "Report 
of the SAB Ad Hoc Committee on Advanced Weapons Technology and Environment", 9 October 
1957 Cited by L. Brown. USAF Historical Division Study. An Air Force History of Activity 
1249: 1952. QH-ciL. P 24.
180 Dr. I. D. Doolittle "Space Technology" memo to General T. D. White, Chief of Staff US Air 
Force. 9 Decembre 1957.
181 Fuel and Propulsion became the Propulsion Panel, the Communications and Electronics Panel 
was transformed into die Electronics Panel which reflected both preoccupations.
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development in tandem to harness outer space for military use. Accordingly, research 

management within the Air Research and Development Command was restructured in 

an interdisciplinary fashion. In 1958, the Aerospace Vehicles, Guidance and Control, 

and Nuclear and Propulsion Panels were combined to form the Air and Space Weapon 

Systems Division. The Electronics Panel was transformed into the Communication and 

Information Handling Division. Besides these panels, in 1958. a special Space 

Technology Panel was formed from the representative of the USAF. Advanced 

Research Projects Agency, and the newly created (1957) National Aeronautic and 

Space Administration.

Two years later, in 1960, it became clear that all major ICBMs in operation or 

under development were about as effective as science could make them and their further 

improvement depended only mi the work of operations officers and site engineers. This 

was not the case, however, of military space programs such as satellite reconnaissance, 

warning, interception and manned vehicles. To better integrate weapon systems in the 

new space era, a closer relationship and a more extensive exchange of ideas between 

the Space Technology Panel and the Electronic Panels was required. Furthermore, the 

General Staff USAF was also convinced that it was necessary that the entire acquisition 

phases of weapon systems (development, procurement and production) be made the 

responsibility of a single command. It was for this purpose that, in January 1961, the 

Air Force Systems Command (AFSC) was created. The SAB and AFSC leaderships 

agreed to reduce SAB membership and created several System Divisions (SDs). As a 

result in 1961, the Air Research and Development Command and the Air Material
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Command were terminated and replaced respectively by the Air Force System 

Command (AFSC) and the Air Force Logistics Command (AFLC).182

Now, as the emphasis was on operational problems, the AFSC had the mission 

to forecast the USAFs requirements in Five to ten years and assess the deficiencies of 

national defense policy, military strategy, and inter-service relationships. Furthermore, 

it had the task of making suggestions on the improvement of US defense from 

emerging scientific discoveries and undertaking an Air Force-wide program review, 

named Project Forecast. As described by Gom, "Project Forecast treated Technology; 

Threat; Policy and Military Considerations; Capabilities; Costing; and Analysis, 

Evaluation and Synthesis."183

While technology panels were concerned with almost all imaginable scientific 

breakthroughs, members of the Threat Panel were assigned to assess the potential and 

existing weapon systems of hostile countries. Unlike previous practices, the Policy 

Committee in the early 1960s selected research programs on die basis of US foreign 

policy imperatives, whereas the Capability committee translated all research programs 

(which passed through the Threat and Policy panels) into weapon systems. Finally, the 

Analysis, Evaluation, and Synthesis committees did the cost-effectiveness analysis 

based on data supplied by the Cost Committee184.

Each System Division had the mission to make its program compatible with the 

Air Force's space programs; unmanned satellites; space weapons, and manned 

satellites. These satellites were to increase the accuracy of the already existing functions 

o f the SAGE system; electronic reconnaissance and surveillance; communications;

182 M. Gom. The Universal Man. op, cil.. p.96.
183 ibid. p-99.
184 Idem, p. 102.
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control; navigation and positioning. The Electronic Reconnaissance and Surveillance 

satellites were used primarily to pinpoint enemy air and missile defense radars and to 

determine their range and signal characteristics. The information they provided was 

used in planning strategic bomber penetration of enemy defenses and erection of 

electronic countermeasures (ECMs) such as jamming devices and electronic counter

counter measures (ECCMs) carried by aircraft185.

As can be seen, in this picture, computers were the main tool for the 

centralization of commands structures. In 1962, they operationalized the World Wide 

Military Command and Control System (WWMCCS) which concentrated both nuclear 

and conventional forces in the hands of Strategic Air Command (SAC). With the 

emergence of satellite communications technology, SAC reached its maximum 

offensive potential. The importance of satellite communication lay in its greater real

time communication capabilities in comparison with ground installations. Satellites 

made it possible to operate an effective centralized control over vast territories and 

forces. This was indeed a greater centralization than the SAGE network of ground relay 

communication systems had provided186.

In 1965, the USAF established its Manned Orbiting Stations (MOS) program 

with the objective of placing a small orbiting station in space for military 

reconnaissance, surveillance and observation187. From then, until the SD1 was 

announced (1982) no major policy on space defense was developed. In lieu of such a 

policy, it was the air power based nuclear deterrence policy that through a constant

185 North Atlantic Assembly, Scientific and Technical Committee, Information Document on The 
Technology of Military Snace Systems. London. International Secreatariat. 1982, p. 11
186 Ibid.. p.9.
,87Idan, p.22
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upgrading of space system capabilities became the de facto  space doctrine.188 In

1966, the United States Strategic Defense Satellite Communications Systems (DSCS)

was created to handle Worldwide Command and Control (WCC) of United States

military forces. Subsequently, to meet the defense communications requirements of the

Alliance, NATO began the development of a satellite communications system

(SATCOM) in 1967. The SAGE and the NAGDE computer terminals were thus

connected to these satellites to form an integrated communication network that provided

intelligence and information communication services to all NATO member countries, as

well as Command and Control for ail NATO land, sea and air forces.189 This greater

centralization of commands created a problem of flexibility, manpower and

compatibility between systems. As Manuel De Landa observed:

...the greater the increase in the information flow needed to run the 
operation... the more uncertain the final results. Far from solving this 
problem, the computers ended compounding it by producing their endless 
streams of information. What was needed was a means to interface humans 
and computers so that they would amplify each other's strength: instead of 
taking people out of the loop, computers had to be combined with people 
into synergistic whole.190

The problem of interaction between humans and machines was the first problem 

faced by the centralization of commands. This problem would become common to all 

NATO members and would be addressed in transatlantic terms when all the elements of 

the US universe of political discourse in ICT will be diffused through NATO 

interoperability requirements, transatlantic industrial alliances and OECD science policy 

in ICT.

188 Idem, p.23
189 Idem p.11
190 D. De Landa. p. 80. See also E. Feigenbaum and P. McCorduck, The Fifth Generation: 
Artificial Intelligence and Japan's Computer Challenge to the World. New York, Signet. 1984, p.274.
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2.7 CONCLUSION

Through my analysis of the relationships between the Air Force's representation 

of military strategy and actions undertaken to build the ground and space 

communication environment. I have been able to show how the Air Force became 

hegemonic and what its discourse was. This analysis demonstrated that ideas, political 

struggle, science and technology have all evolved *n tandem since the mid- 1940s in the 

formation and transformation of this discursive regime. From the mid-1940s until the 

early 1960s, this new discursive regime drew its legitimacy not from the age-old 

Clausewitzian military discourse, but, essentially from an air power-based military 

diplomacy that became the mode of association between the military, science, 

technology and industry in the field of Information and Computer technology. The 

interdependence between foreign policy, air power, military policy and science policy 

was symbolized by the institutionalization of the practice of forecasting.

The institutionalization of this practice of forecasting became the structure that 

integrated American air defense and science policy. Within this framework, American 

science policy became primarily concerned with changing air defense problems while 

the latter became scientifically and technically oriented. In this interdependent 

relationship between science and the military, subsequent redefinitions of air defense 

problems were not based on traditional military rules but in line with the advancement 

of sciences whose orientation and internal dynamics were themselves heavily 

influenced by foreign policy and military affairs. It was within this complex and dense 

set of relations that the SAGE system was constructed. The SAGE was the event that 

symbolized the so-called post-war electronics revolution and represented new priorities 

on military command communication and control arising from specific mission
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objectives of delivering and intercepting means of destruction. It was a system that 

fulfilled those objectives in the most optimum way.

The emphasis I have placed on the US Air Force's needs for digital computation 

is not based on the assumption that before the advent of the Strategic Air Command, 

the idea of digital computing did not exist. Rather, the aim was to show that this idea 

became a technological and industrial reality only within the discursive regime created 

by the Air Force. Only then did the digital computer became the core device for 

Strategic Air Command and dramatically oriented computer industry towards 

telecommunications in United States and Europe.
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Chapter Three

THE NATO & O.E.C.D. DISCOURSE ON SCIENCE POLICY IN
THE 1950S AND 1960S

3.0 INTRODUCTION

This chapter demonstrates how the elements of the US discursive regime in ICT 

were transmitted from the United States to Western Europe and affected the choices that 

were made in Europe with respect to computers and their development. I argue that the 

hegemony of this regime in Europe was not only determined by US technological 

superiority and military force. Beyond this, there was also the power of ideas such as 

interoperability and standardization developed by the Pentagon and adopted by NATO. 

These became the framework fra' transatlantic industrial alliances during the late 1950s 

and early 1960s. US military force and technological superiority shaped the 

transatlantic discursive regime in ICT once tire European members of the regime 

formulated their military, scientific and technological priorities in accordance with the 

priorities defined with the US universe of political discourse.

The influence o f  the US universe o f political discourse in ICT on the 

transatlantic zone was diffused through notions such as rationalization, standardization, 

and interoperability which reflected all three dimensions of power emphasized
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separately by neo-realists, liberal regime theorists and neo-Gramscians. First, was the 

dimension of force represented by US technological and military force and emphasized 

by neo-realists. This force became the basis for the development of rules and 

procedures represented by the notions of rationalization, standardization and 

interoperability. The emergence of these rules and procedures is what the liberal regime 

theory depicts as a regime. However, such rules and procedures did not stand by 

themselves they were supported by transnational social forces within the military, 

scientific, technological and industrial spheres bounded by the hegemonic priority of 

achieving real time and time-sharing devices for military command, control, 

communication an.i intelligence. These forces, their common interests and 

representations is the aspect of power emphasized by the neo-Gramscian concept of 

hegemony.

Among the three perspectives, the neo-Gramscian perspective is the most 

comprehensive because it takes into account the relationship of force, economic 

interests and the role of ideas in the hegemonic formation. However, like the liberal 

perspective on regimes, it has the tendency to see more congruence of view and 

overlooks contests and contradictions within the hegemonic formation. I developed the 

concept of hegemonic discursive regime in order to show that contradictions and 

contests are key factors in the formation and transformation of regimes. For example, 

in ICT towards the end of the 1950s. the Pentagon-NATO doctrine of standardization 

which was the result of the immediate post-war US economic and technological 

strength was contested by Europeans as the latter rebuilt their industries . This contest 

undermined the practice of standardization and the policy of transatlantic rationalization 

of military procurement and limited the transatlantic discursive regime to the notion of 

interoperability. The latter meant: "The ability of systems, units or forces to provide
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services lo and accept services from other systems, units or forces and to use the 

services so exchanged to enable them to operate effectively together."*‘M 

Interoperability was thus a modified version of standardization but in return itself 

became controversial because it meant from the American point of view the 

«commonalty of equipment types and often implied that it w as US equipment w hich 

should be common»!v: while for the Europeans and specially the French, the term 

meant the ability of systems of different national origins to operate together Tow ards 

the end of the 1960s this divergence of views resulted into the notion of specialization 

and rationalization. These terms structured the debate on computer policy both within 

NATO and the OECD.

This chapter shows that controversies and disputes do not imply the absence of 

hegemony. They imply instead that US operational concepts such as Command. 

Control. Communication and Intelligence became hegemonic and structured the debate 

within the Western Alliance. Here, NATO and the OECD played respectively technical 

and normative roles. These organizations not only reflected the power of the I 1 ruled 

States as neo-realists argue, and the power of implicit and explicit norms as liberal 

regime theorists would maintain but also the dominant view of the most dynamic 

elements of transnational capital and certain sections of the governments as neo- 

Gramscians believe. This chapter suggests that NATO and the OECD harboured 

congruent views as well as contradictions between social forces at the national and 

international levels. In keeping with the concept of discursive regimes. I will highlight 

not only the willingness to cooperate . but, also contradictions implying political and

191 See T. Taylor. Defense. Technology and International Integration. London, Frances Pinicr. 
1982. P-9. Also Dictionary of United Slates Military Terms for Joint Usage. Joint Chic! ol Stall, I t'S  
Pub.I. Washington. D.C. I Dec.. 1964, p.133.
192 7 Taylor, op, cit.. p. 8.
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technical disputes that are at the heart of the formation and transformation o f the 

transatlantic discursive regime.

3.1 NATO AND THE EMERGENCE OF THE NOTION OF INTEROPERABILITY

The first attempt by NATO to transmit in Europe the elements o f the US 

universe o f political discourse in ICT was the creation in November 1949 o f a 

transatlantic Military Production and Supply Board (MPSB). MPSB's role was "the 

promotion o f more effective methods of procuring military equipment and the 

standardization o f parts and end products o f military cquipment.",‘, ,  In I9SI the 

Atlantic Council established a Standardization Policy and Coordination Policy 

Committee and a Military Standardization Agency. There was no doubt that in the 

beginning one cannot speak of interdependence but rather of dependence implied by the 

notion of standardization. This term as defined by the Pentagon and adopted by NATO, 

meant:

The process by which member nations achieve the closest practicable 
cooperation among forces; the most efficient use o f research, development 
and production resources; and agree to adopt on the broadest possible basis 
the use o f  (a> common or compatible operational, administrative, and logistic 
procedures; (b) common or compatible technical procedures and criteria; (c) 
common, compatible, or interchangeable supplies, components, weapons or 
equipm ent; and (d) common or com patible tactical doctrine with 
corresponding organizational compatibility.194

This definition supposed not only a transatlantic agreement on engineering 

standards of military equipment and components compatibility but also a congruence of 

views on basic tactical concepts and strategic procedures such as those involving the

193 NATO Standardization: Political. Economic and Military Issues for Congress. Report for the 
House International Relations Committee by the Congressional Research Service. 29 March 1977. 
Washington DC. US GPO. p. SO.
194 Rationalization > Standardization within NATO Fourth Report to the C o n ^ s  bv the Secretary 
o f  Defense. Ian. 1978 cited by T. Taylor, op. ch.. p. 8.
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implementation o f  "massive retaliation" and the Command. Control and 

Communication processes described in Chapter Two. Between 1040 and 1057 this 

transatlantic process of standardization was facilitated by the "...de facto commonalty 

of weapons which stemmed from dependence on American under the 1040

NATO provision of the Mutual Defense Assistance Program. These eight years ot 

transatlantic standardization reflected the US economic, military and technological force 

and European dependency There was no debate among the allies because the process 

was a "one-way" flow of military goods from the US to Western Europe. Second, 

there was no resistance on the issue of standardization because Western Europe needed 

to rebuild its military forces and was indeed assisted by the US as the latter established 

in Europe many "...production centers...and the allies received the output of these 

centers as aid."196

It was within this context of European dependency that US Air Force concepts 

began to materialize in Europe and NATO emerged as the institutional mechanism 

through which the US Air Force transmitted its science policy to Europe1**7. Indeed, in

195 x. Taylor, op. cil.. p.18.
196 Idem, p.20.
197 ft is well known that NATO is an alliance and organization devoted to defense tasks. However, 
less well known is the fact that the defense organization is also engaged in scientific activities for non
military purposes and indeed it is rarely asked why NATO is involved, for example, in science policy 
Those who have studied NATO's science policy commitments simply cite Article 2 ol the Treaty as 
sufficient reason for NATO involvement. The latter stipulates:

The Parties will contribute toward the further development of peaceful and 
friendly international relations by strengthening their free institutions, by 
bringing about a better understanding o f the principles upon which these 
institutions a n  founded, and by promoting conditions of stability and well
being. They will seek to eliminate conflict in their international economic 
policies and will encourage economic collaboration between any or all of 
them.

Nothing in this article says that NATO should be involved in scientific activities. H ow ever 
given what has been said so far. the necessity of NATO implication seems fairly straightforward Since 
the US military structure was dominated by the USAF and since the US military dominated NATO, 
this organization's technical problems were indistinguishable from USAF's problems. Given these 
parameters, it should come as no surprise that the USAF was the first institution to start building a
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1950. just one year after the creation of NATO, Theodore von Kantian, the architect of 

the USAF science policy, undertook the reform of European science policy. He 

suggested in panicular the creation of a scientific advisory' group for NATO. With the 

approval of General Vandenberg. von Kantian traveled to Europe in the summer of 

1950 to study the state of aeronautics in a number of Western European countries. 

Upon his return to the Pentagon, he solicited the Chief of Staffs suppon for a 

permanent, international committee of scientists to harness European and Nonh 

American science for common defense. The following February', twelve nations were 

invited to send representatives to Washington. D.C. to discuss the idea. Eight countries 

sent scientists who quickly drafted a proposal for the NATO Advisory Group or 

Aeronautical Research and Development (AGARD). They recommended that AGARD 

act as a clearinghouse for European technical information relating to aeronautics and as 

an advisory group to NATO governments on how European science could be employed 

in the interest of the Atlantic Alliance.19**

In this context, the AFOSR recommended the creation of an European office 

under the command of the Air Research and Development Command to which the 

AFOSR was responsible. Following this recommendation, in 1952. the European 

office was established in Brus^ >.. Belgium.199 The European Office worked under the 

supervision of the AFOSR. It was mainly a procurement and monitoring office that had 

neither a research program nor research funds of its own. Its task was to evaluate 

European research proposals and send them to the AFOSR (in the US) who reviewed

coherent transatlantic science policy. A. King op. cil and J. Touscoz. La cooperation scientifiaue 
Internationale. Pans. Editions Techniques et EconomKjues 1973.
,9M T. von Karenin Wlfld and Botffld. C&jai. pp. 325-329.
t99 ARDC Historical Division. History of the Air Force Research and Development Command. 
Arlington. US Government Printing Office. 1956, Vol. I. p.210.
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Ihem to see if they fitted the Air Research and Development Command's research 

programs200. Following the creation of the European office, the Electronics and 

Communications panel of the Air Research and Development Command established an 

electronic technical laboratory' under NATO. This laboratory was staffed by European 

scientists whose task was to develop an integrated control and warning system It was 

felt that the lack of such a system (and poor communication generally) within N ATO 

minimized the US Air Force's contribution to European defense.201

In 1957 after the launching of Sputnik, the North Atlantic Council created the 

NATO Scientific Committee chaired by the NATO General Secretary Scientific 

Advisor202. From its inception, the NATO Scientific Committee worked under the 

authority of the Organization's General Secretary who chaired and assumed the 

responsibility of implementing NATO's decisions The General Secretary also chaired 

NATO's International Secretary composed of an Executive Secretary and four 

Divisions each chaired by a vice-Secretary General: Political Affairs; Economic and 

Financial Affairs; Production, Logistics and Infrastructures and Scientific Affair..

NATO vice-General Secretary had many functions. He advised the NATO 

Council on scientific problems related to the organization, chaired and administered the 

Scientific Committee's work and meetings, and assumed the function of a liaison 

between NATO's military and civilian authorities. Furthermore, he was also m 

permanent contact with member countries' administrations in charge of elaboration of

200 ARDC General Order N°48, August 1952. Quoted by N, A. Komons, op. c n . p. 13
201 M L . p.73.
202 This measure was taken after the recommendations formulated by several working groups 
the Conmitte o f three Ministers - G. Martino (Italy). H. Lange (Norway), L.B. Pearson (Canada;, the 
Working Group chaired by Dr. Koepfli (United States) and the Committer of N A ltt Members of 
Parliament (1957) OCDE. La cwperauun mcniifmuc imemativnafc. utt-uL. p 76
201 M L . p 74.
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policies for other international scientific bodies whose work interested NATO.204 Such 

organizations included the OECD Scientific Committee and the European Council, the 

European Nuclear Energy Agency (ENEA) and the European Military Co-ordination 

Communica’ion Committee (EMCCC) which was composed of two subcommittees: the 

European Long Lines Agency (ELLA) and the European Radio Frequency Agency 

(ERFA).205

A distinction should be made between NATO's Scientific Affairs and NATO's 

Scientific Committee. While the vice-Secretary General for Scientific Affairs had both 

internal as well as external roles in NATO, the Scientific Committee had only an 

internal role, li brought scientific and technical matters regarding the Alliance before the 

NATO Council. Its recommendations always concerned national scientific and technical 

programs and direct actions to be engaged by NATO in support of these national 

programs. It also recommended to the NATO Council support for other international 

organizations whose activities interested the members of the Alliance or favored the 

development of their scientific potential. Decisions regarding NATO Scientific 

Committee's recommendations were always taken in unanimity by the Council 

members.206

NATO's research was clearly divided into civilian and military programs. In the 

civilian chapter, NATO sponsored scientific fellowships in all scientific disciplines and 

summer study programs in selected areas, notably in mathematics, astronomy, 

chemistry, physics and other applied sciences. It also gave subsidies to civilian

204 Idqin
205 Premia’ Ministre - Comitd de Coordination des T^tecommunication, Documentation method kjue 
Fascicule 1, 3° Edition. Mars 1963, p. 15.
206 OTAN Documental ion m r I'Oreani/ntion A u  Traild de I'Atlantic Nord. Service de linfomr.atiofl 
Paris. 1962; Raoooft sur k  diiveloppement de la ncience occideniale. Fondation Universitairc Bruxelles, 
I960.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

114

research in oceanography, operational research, meteorology and radiometeorology and 

electronics.207 Most of NATO's military research was sponsored by AGARD which 

depended on the NATO Permanent Group and various Technical Groups composed of 

experts from member-countries forming several committees: Aeronautical medicine: 

Space; combustion and propulsion; Aerodynamics; Fluids Dynamics and Structures 

and Materials.208

The NATO Military Committee and Permanent Group played a role (similar to 

Project Forecast's Military Group [See Appendix I]) in advising the NATO General 

Secretary. While the NATO Council of Committees was the counterpart of the Project 

Forecast’s Ad Hoc Consultant Group, NATO Scientific Affairs had a similar role to the 

US Forecast's Technology and Capability Panels. Similarly. Project Forecast's Policy 

and Military Consideration, Cost, Analysis, Evaluation and Synthesis functions were 

undertaken respectively within NATO, by the Organization's Political Affairs, 

Financial and Economic Affairs, Production, Logistics and infrastructure Committees.

NATO's various Committees applied the appropriate measures taken by the

Council. From a science policy point view, these committees were intended to

contribute to the homogenization of NATO-members' armament procurement policy.

Their role was to promote the adoption o f common armament standards and the

rationalization of armament production. As defined by the Pentagon the term

rationalization describes

any action that increases the effectiveness of Allied forces through more 
efficient or effective use o f defense resources committed to the Alliance. 
Rationalization includes consolidation, reassignment o f national priorities to 
Alliance needs, standardization, specialization, mutual support, improved

207 Ibid.
208 Idem
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inter-operability or greater co-operation. Rationalization applies to both 
w e a p o n s /m a te r ia l  resources a n d  non weapons m ili ta ry  matters.209

Rationalization implied the subordination of national priorities to NATO objectives and 

the co-ordination of research and development.210

There is no doubt that this regime of standardization and rationalization was 

favored by the US economic and military power. However, from the liberal regime 

theory, these standardization and rationalization rules and procedures should have 

become autonomous from US power. This was not the case despite many changes in 

computer and telecommunications technology. Standardization ended soon after 

European industries recovered from war damage and consequently the problem of 

incompatibility between weapons systems of different national origins emerged. This 

was not a technical problem but a political issue that cannot be explained by the neo

realist notion of free-riding because the US was not in economic decline. The problem 

of incompatibility was a political problem of a different nature. It was a problem within 

the transatlantic discursive regime that brought to the fore the problem of vulnerability 

of Western European states vis-&-vis US technological and military superiority. In 

1959, while the United States sought standardization as the optimal solution for more 

equitable "burden-sharing" and better defense the other allies felt that standardization 

was less urgent than the danger of US technological and economic dominance. It was 

within this context of conflicting interests that interoperability became for the European 

a term that did not include standardization whereas for the US Congress "the greatest 

degree of interoperability can be achieved through standardization. Standardization

209 Rationalization / Standard! ration within NATO, op. eit.. p. 129.
210 B ecotL ith  Meeting of the Members of European Parliament and the US Congress. 17-24 March 
1974. US Government Printing Office. Washington DC. 1974. p. 10.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

116

itself concerns equipment and other matters - such as training and doctrine. 

Interoperability is an aspect of standardization not an alternative to it."211

Despite this disagreement, the European notion of interoperability prevailed. It 

became a half-way compromise that took into account the common defense procedures 

such as command, control and communication and the European countries' desire to 

protect their industries from the US large defense corporations.212 In military 

communications sector, for instance, the word interoperability implied not only the 

commonalty of equipment but "the capacity of units using different equipment types to 

exchange comprehensible messages.”213 Inter-operability could thus be achieved 

through different end products but with common subsystems. It implied some 

technological dependency but not total dominance of the European defense market by 

American companies.

This compromise was not without ambiguity. It was still not clear how to 

achieve technical inter-operability leading to a compatibility of equipment without 

standardization of components. This ambiguity, far from implying the stagnation of the 

transatlantic discursive regime, shows that different interpretations and contradictory 

interests led to the transformation of transatlantic relations. This transformation was 

institutionalized in 1958 by the abolition of the NATO Production and Supply Board, 

the Standardization Policy and Coordination Committee and the Defense Production 

Committee and their replacement by the Conference of National Armament Directors 

within NATO. As this transformation reflected a shift from dependence to

211 Idem, p. 10.
2,2 R obot Rhodes James, "Standardization and Common Production of Weapons in NATO” . Defense 
Technology and the Western Alliance. No.3. London Institute for Strategic Studies. 1967.
213 Report. 3th Meeting of the Members of European Parliament and the US Congress. 17-24 March 
1974. op. cit.. p. 10.
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interdependence, from 1958 onwards, NATO was no longer a mere reflection of 

American power nor simply an organization that functioned according to autonomous 

rules and procedures. Moreover, it certainly did not represent a congruence of member- 

states' views in all domains. NATO became one among other institutional mechanisms 

of the transatlantic discursive regime and the latter a process where convergence of 

views and interests coexisted with divergence. This contradictory aspect of NATO was 

represented on the one hand by the wide acceptance on both sides of the Atlantic of 

doctrinal notions such massive retaliation, command, control and communication and 

on the other by the varying interpretations and positions represented by the vague 

notion of interoperability.

3. 2 INTEROPERABILITY AND THE BUILDING OF THE NADGE SYSTEM

Neither the change in computer and telecommunications achieved in the United 

States nor the Soviet launch of Sputnik were enough to reduce national differences. 

Although for the European members of NATO, building the NATO Air Defense 

Ground Environment (NADGE) system meant that they had to adapt their air defense to 

the SAGE system214 and its development215, they nevertheless had to maintain 

autonomous tactical command and industrial infrastructure.

2 ,4  After I9S8, the political alliance that linked NATO member countries was technically 
reinforced by the extension of the SAGE system to Canada, through the NORAD Cheyenne Mountain 
Complex (CMC) for primary warning purposes. The CMC air-defense system organizational structure 
was composed of the Air Defense Operation Cento- (ADOC), Aerospace Defense Intelligence Center 
(ADIC) and NORAD Command Post (NCP). ADOC obtained attack wanting, track and other 
information from seven Regional Operations Control Centers (ROCCs) located in Greenland, Iceland 
and in the United States. NBC provided attack warnings and assessments not only to the U.S. National 
Command Authorities (NCA), the National Military Command System (NMCS) and the U.S. 
Strategic Air Command (SAC), but also to the Canadian government and to all U.S. allies. See F. L. 
Gertcher and W. J. Weida. Bevond Deterrence: The Political Economy of Nuclear Weapons. Boulder. 
San Francisco and London, Weslview Press, 1990, p. 109. Also see B. Blair, Strategic Command and
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The NADGE system can be described as r network composed o f all NATO 

member-countries' military communication systems. Each country has its own Air 

Defense Ground Environment (ADGE) system. The sum of the pans is still known as 

NATO Air Defense Ground Environment (NADGE). The system functioned in its early 

days through "...the use of modulated signals over limited bandwidth telephone lines (a 

technique dating back to the growth of telegraphy..."216 under the control of different 

organizations both nationally and internationally. Nationally, data was exchanged 

between the strategic command under the authority of the national air forces and the 

tactical deployments belonging to different military services: air forces; navies and 

armies. Internationally, in the case of France, the exchange was between NATO Air- 

Defense Ground Environment mid the French Systeme de Traitement des tnformatums 

de D efense Aerienne (ST R ID A )217, a French version o f Air Defense Ground 

Environment.

As described by P. A. Kennedy, NATO command, control and communication 

structure is composed of several (developed differently) mobile and static systems.

Control: Redefining the Nuclear Threat. Washington DC. Brookings Institution 1985. «NORAD 
Profile*. Defense Electronics M agazine, and the ^Military Balance. 1985/86*. Air Force Magazine. 
Air Force Association. February 1986.
215 France was linked to U.S. electronic command through NATO Air Defense Ground 
Environment (NADGE). The organism that manages all European military communication systems is 
the European M ilitary Coordinations Committee (EMCCC). See Comite de Coordination des 
Telecommunications (CCT). Pocumention methodkme. Fascicule I: Organization. 3i£me Edition mars 
1963. p. 15.
2 ,6  D. F. Bird, "International Standards in Military Communications", International Conference. 
Advances in Command. Control and Communication Systems: Theory and Application. Organized by: 
the Computing and Control Division of Institution o f Electrical Engineers, in association with: the 
British Computer Society; Institute o f Mathcmatic and its Applications; Institute o f Measurement and 
Control; Institute o f Physics and Institution o f Electronic and Radio Engineers. Venue: Bournemouth 
International Conference Centre, 16-18 April 1985, p. 106
217 A full description o f the French system had been made by D. Coulmy (D.M.A/D.T.C.A - 
Service Technique des Telecommunications de I’air- France) "Organisation du STRIDA. Systeme de 
Traitement des Informations de Defense Aerienne", In North Atlantic Treaty Organization - Advisory 
Group for Aerospace Research and Development (AGARD), AGARD Conference Proccgditlgft N“  l4g 
on Real r im e  Computer Based Systems. Athens. Greece. 27-31 May 1974.
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Each of these systems, had "...a degree of autonomy with regard to information 

handling, and varying in support from being entirely manual to possessing a high 

degree of automated assistance. "218 The political disagreement between the allies, the 

technological differences of their military communication systems and the immediate 

NATO operational requirements have forced NADGE to operate since the beginning, 

according to the capability of its lowest and common denominator.219 In other words 

the NADGE system was adapted to the political divergence between the allies through 

the accommodation of US technological power to European technological vulnerability.

Nevertheless, all national systems were required to evolve towards Automatic 

Data Processing (ADP) in order to communicate data digitally. In consequence, the 

evolution towards this fixed objective transformed the political solution of inter

operability into a technical problem. The challenge for the emerging transatlantic 

discursive regime was how to reduce political divergence among its participants. In the 

early 1960s, interoperability within NATO circles was no longer a notion that 

highlighted the technological vulnerability of Western Europe vis-a-vis the US but 

became a problem of interconnecting computers of different national origins through 

the medium of data transmission. Through interoperability it became possible to 

introduce the US Air Force’s notion of real-time and time-sharing into Europe. The 

European effort to achieve real time and time sharing system raised tire issue of 

computers inter-working or in other words the ability of computers to exchange data 

digitally within the system and across its interconnections. The requirement of digital 

communication meant that the technical problems that the Lincoln Laboratory had dealt

2,8 P. A. Kennedy "Command and Control in the International Arena", International Conference. 
Advances in Command. Control and Communication Systems: Theory and Application, op. cit.. p. 
164.
219 lhid
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with during the building of the SAGE were transferred to the US military allies. 

Western European electronic firms too had to shift their priorities in computers from 

batch processing to time-sharing. As in the case of SAGE, digital time-sharing 

computers would allow Western European air-defense systems to operate a network of 

communications circuits where information in a form of pulse trains, speech and vision 

were converted into a suitable form through the process of "data fusion".220 This was 

to enable Western European communication systems to gain many technical advantages 

such as fostering telecommunication systems that are immune to noise and exchanging 

electronic information through the technique of switching.221

Through the above NATO military communications requirements. Western 

European countries entered the era of digital communication and time-sharing 

computing. Immediately after the construction of the SAGE system, in 1959. the IBM 

World Trade Corporation began several laboratory and Field experiments on switched 

and military communication lines for constnict:on of new data transmission systems in

220 According to G.B. Wilson:

If there are 100 aircraft in the area concerned then, in the end. the 
Command and Control System should ideaiiy have 100 
comprehensive and accurate reports - one of each aircraft. Of course 
if we have twenty sensors we could conceively start off with 
twenty reports on each aircraft and the problem faced would be in 
reducing the 2000 possible reports to just the 100 which the 
system should finish up with. (...) If is this process which 
is given the blanket description of "data fusion. . (I 
emphasize) (G. B. Wilson «Some Aspects of Data Fusion*.
International Conference. Advances in Command. Control and 
Communication Systems: Theory and Application, gg. fcjL. p.99.)

221 In telecommunication engineering switching is "The provision of point-to-point connections 
between constantly changing sources of information and their intended recipients". A switching system 
is particularly important where an interconnection communication system such as the NATO NADGE 
is composed of different communication systems as described above. See P. M. B. Walker. CBli, 
FRSE. Cambridge Dictionary of Science and Technology. Cambridge University Press, third edition 
1992. p. 249.
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Western Europe.222 The company conducted these experiments "...with the strong 

support of government communications laboratories and agencies [in] Switzerland, 

Holland, France, England. Germany. Sweeten, and Norway...*'223 Here again we have 

a case o f military leading and IBM following. This was, in part, how IBM transformed 

its US monopoly into a transatlantic monopoly. The need to achieve technical inter* 

operability within the context of asymmetrical interdependence became the basis for 

many transatlantic industrial alliances.

3.3 IBM MONOPOLY AND TRANSATLANTIC INDUSTRIAL ALLIANCES IN 
THE COMPUTER SECTOR

This section shows that the transatlantic discursive regime in ICT was not

simply maintained by US power or only by the rules and technical procedures o f the

policy o f interoperability. Of crucial importance in this regime were also the American

firms-dominated and militarily-encoded innovation process in the electronics industry.

Overlooking the importance of these two factors in the global dynamic of the industry

led many misleading analyses at the time. For example, according to an OECD Group

o f Experts' report:

The history of the computer industry can be divided into three stages the 
period before 1950s can be described as the "pre-industrial stage", the second 
period from 1950 to I960 is characterized by the pre-eminence of the first 
generation of computers (with vacuum tubes), die third period from around 
1960 ..is that of solid state technology (i.e. transistors and later integrated 
circuifs)...ln the pre-industrial period. Germany, the United Kingdom and the 
United States appear to have been more or less at the same technological 
level, even if the United States has had a much wider influence on other 
countries. The second period - roughly the 1950s - is marked by the

222 E. Hopner. "Phase Reversal Data Transmission System for Switched and Private Telephone Line 
Applications". IBM Journal of Research and Development. Vol. 5. N°2. April 1961, p. 93.
223 IbisL P- 103.
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disappearance of Germany in the group of technological leaders. The third 
period only one country remains: the United States.**-4

This historiography itself is not problematic. What is debatable is the Group of

Experts' analysis of the disparity between the major countries. According to the same

report the computer industry does not "confirm the picture offered by several other

advanced industries, whereby the technological leadership of certain European

countries in the initial stages of an industry is lost as soon as the industry expands

beyond a certain level of size and technological complexity."*25 The difference

according to the report lies in

...the fact that computers form complex systems, rather than individual 
products. What the customer is interested in is the quality and performance of 
the system as a whole, not in that of any single component of the 
system...Furthermore the process of system innovation is continuous: a 
particular computer is regularly upgraded and the later computers of any type 
usually have higher performance than the earlier ones of the same type.226

The OECD report does not explain why the US was the only country in the 

"third stage” of the industry's history nor why the innovation process was continuous 

rather than discontinuous. One could argue like Raymond Aron that the computer 

industry shows that "American superiority in research and development was 

cumulative. It builds on itself and tends to increase because the mass of the resources 

which can be devoted to research is greater as the overall national and corporate 

resources are greater." Although this realist explanation is right from the descriptive 

point of view, it is still analytically partial since the principle cause of American 

technological superiority cannot be at the same time greater American R&D resources

224 OECD • Directorate for Scientific Affairs, Gap in Technology between Member Countries. 
Revised Draft Report on the Electronic Computer Sector. DAS/SPR/68.22 Restricted. Paris 12th 
August, 1968. p.37.
22*Oad
226 Idem, p.39.
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capacity. As an alternative to this circular explanation, this thesis suggests that beneath 

US resource capacity lies the Air Force's practices that structured the computer industry 

according to the US air defense system whose upgrading required incremental 

technological changes. As 1 noted earlier, the air defense system was made flexible 

enough to allow continuous change. In effect, between the late 1950s and early 1960s 

changes in the computer technology evolved in tandem with changes in the US air 

defense system. This explains why the US was predominant in the computer industry 

and the latter's process of innovation was not discontinuous but rather continuous as it 

occurred within a computing paradigm formed by the military requirements of the 

transatlantic discursive regime.

As Table. I (Chapter Two) showed, IBM and other firms were the industrial 

agents of this discursive regime but they were not the major agents for structuring 

change in the computer industry. Although IBM dominated Air Force procurement of 

computers, other computer manufacturers were not excluded from total US defense 

procurement. However, as Table 2 shows that until the late 1960s, defense 

procurement was an important market for IBM.
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TABU. 2: "Share of Department of Defense markets am) share of the m l  computer market of the 
main manufacturers in the United States (number of installation)”

Name of the firm b .O .D  market in 
1965

Total U.S. computer market

in 1962 in 1967

..... ..
411% 65. 8% 5o%
14.6% 6.2% 12.1%

N b k l4.2% 1.7% 10.8%
RCA U % 1.6% 2.5%
c !b £ 53% '" lo % 4.7%
d U k ftb U G H S i M 2.2% 4.2%
<3E 1.6% "" 1T% 2.4%
H&NEYWELL ' i i% 0.6% 4.6%
A L L b iT itk s 14% 16.3% K ? ¥ ........
TOTAL" i<to% 100% 100%

Sources: R. Weber. O.E.C.D (original from the Inventory of Automatic Data Processing Installed in 
the Department of Defense). Statistical Index. Cited by O.E.C.D. op. cit.. p. 102.

Most of these computers were not installed by the Department of Defense 

(DOD) for communication purposes. DOD used computers as scientific instruments, 

tools for office management and in other weapon systems: bombers, fighter aircraft and 

artillery. Table 3 shows that other companies responded to the DOD's other 

computation needs.227

According to the U.S. National Bureau of Standards:

In July 1964. the Government was using directly approximately 
1.767 computers. In addition, approximately 2.000 computers are 
used by the Department of Defense as components of weapons 
systems and other classified purposes. Also approximately 2.000 
computers are used by cosl-reimhuscment contractors for 
Government at Government expense. Thus the number of 
computers whose use is financed by the Federal Government is 
more than 30% of the estimated national total of 22.000 
computers. The estimated total fiscal year 1965 annual operating 
cost for all computers by the Government is approximately $ 3 
billion, or roughly 3% of the Federal Budget.
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Table 3; Share of each company of the POD market as percentage of the overall US 
Computer marfcei

Companies Number of computers 
operated by DOD

Percentage purchased

"IBKf.. ... — " 6 2 * ... . . . . . . ... ..... 34%
tM V A C 204 62%
Nic r ......... "“" W .... .. ....  .... 3%
kCA 116 60%
£ d c 11 83%
i u e r s t o h s "  " 41 46%
Gii 24%
HONEYWELl 16 16%
O TH ER S” ” t o W fc
W T a L 1,394 (Average)

Nevertheless, despite the lack of information retarding the types of computers 

and their ability to inter-work. IBM clearly dominated not only the military 

communications market but also overall defense procurement. Furthermore, the above 

table also indicates that the US government was able to afford many types of computers 

from different companies. The military use of computers gave a monopoly to IBM and 

influenced the worldwide demand for American digital computers for both military and 

civilian uses. In 1965, projected use of digital computers in telecommunication 

included:
controlling switched systems either in the capacity of automatically 

storing and forwarding messages or operating automatic telephone exchanges.
In addition, there (were] many other functions in a communication system 
which can be improved or made feasible by the use of (digital] computers.
Automatic alternate routing in telephone systems, automatic maintenance, 
transmission quality monitoring and control are but a feu. --8

House of Representative Representative Current Activities of NBS Related to Computer Science, 
Hearing before the Subcommittee of the Committee on Govememeni Operation. 89th Congress. 1st 
Session. March 31. 1963.
228 M. C. Andrew. “On Communications and Data Processing: A Foreward". IBM Journal of 
Research and Development. Vol. 9. N°l, July 1963, p.227.
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Table. 4 shows that with exception of the British market IBM dominated not 

only the U.S. market, but also those of France, Germany. Holland and Belgium.

TABLE 4: IBM dominance in the major Western European computer industries in 1%2

France
1962

— r n r -
1962

Gemiany
1962

Holland
1962

' helgium 1 
I 1962 1

Name of firm Nbr. % Nbr. % Nbr. <7c Nbr. Nbr
BulftSE " 146 49.1 3 1 .6 | 6 2.9 12 17.4 19 2 6 .8
burroughs — — 5 T .6 — — — — 4 5.6
C bC  " — — — 1 * — — . . -
ijurocomp. — „ . . — 1$ .. — -- — --
Factt — — — — 1 * — — --
IftM 159 4 8 . 8 5 4 17.9 W “ 6 2 .2 5 4 4 4 . 5 5 7 5 2 .2
IcTT-Kerranii 5 1.8 119 58.2 6 1.1 1 1.5 n 1.4
ITT — — — -- — — 7 75.6" 1 .1  '
M.V. Ferta — — -- -- . . — i 7 T  ’ — -■
Monroe — — 1 6.5 . . — — — —
NCR/LUiottt 1 6.5 49 22.1 15...... 2.7 — — y r '
Philips- Mlec- 
trologica

•- — -- 16 1.5 5 1 1 .6 --

— — — — 42 7.7 4 5.8 4 5.6
SEA 1 6.3 — — — — -- — — —
Siemens — -- — — 26 4 7 ' " — — -- —
§ f £ — .. — — 2 *■ — — — --
Telefunkun — — — — 2 *■ ” -- — --
2use — — -- -- 64 11.7 i — —
Total 285 1 6 6 m 100 "545” l6 6 100 7i i6 o

Table S indicates the presence of the U.S. electronic companies in Europe 

during the "third stage" of the history of the computer industry. This presence not only 

illustrates the dominance of US technology but the European acceptance of discursive 

elements such as real-time, time-sharing, electronic command and control, fusion 

between computers and telecommunications not under the policy of interoperability It 

was under this policy of interoperability which meant asymmetrical interdependency in 

ICT that transatlantic industrial alliances were formed through licensing (Table 5j in
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order to allow western Europe to contribute to the building of the NADGE system and 

also to fill the gap of European private business computation needs.

Tabled; European companies with a manutacturing-liccnsc in 1962

N am e of Firm N am e o f  L icen sor
AfeG-Telefiinken GERMANY GE
BULL-GE fr a NCE GE
BURROUGHS UNITED KINGDOM BURRO UG H S " ”
CAE FRANCE SDS
ENGLISH ELECTRIC UNITED KINGDOM ' RCA
E O W  AUTOMATION UNITED KINg d o m THOMPSON
OEC UNITED KINGDOM TR\V s d s
HITACHI" " jABAN RCA
HONEYWELL UNTIED KINGDOM- TONEYW ELL .... . . . . . . . .
H M UNITEIfRINGDOM IBM .......  ..
““ F R A N C E : U N I T E D

KINGDOM
IBM

• * C a N a D a , j A B A N ,
SWEDEN

IBM

CjERMa Ny , ITALY IBM
SIE M E N S ~  “ GERMANY ACa

In accordance with this trend of cooperation between US and European firms, 

the 1962 Instruments, Electronics and Automation Exhibition in London was 

dominated by the theme of data transmission, not only for the military but also for 

business. As had been the case for the military, "Manager, accountants, and 

administrators have found their speed of working naturally tied to the speed of their 

information links to other places. These links are found to be...inadequate."229 It was 

not immediately evident to the general public that these high speed data transmission 

capabilities were trully justified. As noted in the British Communications and

229 "Data Transmission - Too Little or Too Much". British Communications f t  Electronic? . Vol. 9. 
No.6. June 1962. p.4l I.
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Electronics' editorial: "Perhaps commercial industry is to be mesmerized by what has 

been accurately and dramatically described as digital-data-hypnosis: a desire for data 

without knowing what do with it,"230

This civilian urge for the digital computer indicates the spill over of military 

concepts such as "real-time" and "time sharing" over the civilian industrial sphere. Like 

their military counterparts, business leaders also wanted to use speed in order to 

overcome the limitation of distance. Like US military communications systems that 

used ground installations as well as satellites, the owners of the civilian intercontinental 

system also wanted to develop a system that would "ensure communication between 

automatic networks of substantially different design on either side of the Atlantic."231 

This diverted Western European interests from special-purpose analog computers and 

oriented science and industry towards general-purpose digital computers.232

As a result of this tendency towards the increased used of general-purpose 

computers, in October 1961, the Conseil Consultatif International Telegraphique et 

Telepkonique (CCITT)233 "Special Study Group A' met in Geneva and reached an 

agreement on the standardization of transmission channels, of parameters for data

230 Ibid.. p. 411.
231 R. I. Chapins and A. E. Joel. Electronics. Computers and Telephone Switching. A Book of 
Technological History as Volume 2: 1960-1985 of 100 Years of Telephone Switching. aL JJt. p.454.
232 This does not mean that the analog computer do not have any advantage over the digital 
computer. Analog computers were very useful for scientific observation and inquiries because one of its 
main advantages is the ease with which it can alter the time scale of events in a system, so that they 
may speeded up or slowed down for more convenient observation. It had also been used successfully as 
a simulator for testing automatic pilots. But the technique is known as being very limited in terms of 
calculation accuracy and does not have the speed necessary for automatic data transmission in real-time. 
See E. Lloyd Thomas. "Analog Computation". British Communications and Electronics. Vol. 5, N" 5. 
May 1958, p.349 and p. 358. Other proponents of the analog computer have written that "...there has 
been a  tendency to forget about analog computers and to overtook the progress they have been 
making...the digital computer as it stands, in spite of its undoubted superiority in many cases, still has 
long way to go before it can surpass die analog device in all applications" R.B. Quarmby "Electronic 
Analogue Computing: Survey of Modern Techniques". Witless World. March 1954, pp. 113-118
233 CCITT is a United Nations established committee in Geneva for tariffs, technical standards and 
conformity in order to facilitate international telecommunications.
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modem equipment in telephone type circuits and for operating procedures. It should be 

noted that this standardization was only about modems that allowed inter-operability 

and did not concern the machines that run each national system. However, here again 

business telecommunications like their military counterparts had to face the same 

problem of interaction between humans and computers. Hie conception of the interface 

between data transmission and data processing was introduced and defined, with 

CCITT accepting responsibility for the channels and modems within the interfaces234. 

An interim transatlantic communication system was built in 1963 to provide semi

automatic service between New York and London and between New York and 

Frankfurt. As in the case of military communications the interim system was a

...compromise between American technologies and trends and those in favor 
at the time in Europe. Simplicity o f design was the guiding principle both to 
ensure rapid decision making and to facilitate physical construction of the 
terminals of the system, whose main features were:
- line signaling to afford two-way circuit operation...
- multifrequency code (MFC) inter register signaling using only MFC 
signals in the forward direction to transmit the address signals (digits of the 
called number)235.

The transatlantic orientation of the European ICT industry in the early 1960s as 

described in Table 5, was not entirely the result of the re-organization of Western 

European civilian and military communication systems. Restructuring of the post-war 

economies and industrial production in Europe also required the use of computers. In 

..idustry. computers were to be used to solve a number of problems ranging from 

animal breeding and managing automobile factories to oil refining.236 In government

234 R. J. Chapuis and A. E. Joel, Electronics. Computers and Telephone Switching. A Book of 
Technological History as Volume 2: 1960-1985 of 100 Years of Telephone Switching, p.411.
235 Idem, pp.454-455.
236 "The Use of Computers for Optimal Planning". British Communications and Electronics. Vol. 6, 
N°11. November 1959. pp. 776-778.
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policy, computers were considered as tools to implement government economic, social 

and military decisions in “optimum ways".237

Since computers had to be used everywhere, the transatlantic 

standardization/interoperability debate in ICT had spread from the military sphere to the 

economy. Consequently, the European problem with inter-operability and the 

technological gap vis-l-vis the US became even more acute. In order to overcome this 

gap, transatlantic industrial alliances and licensing were insufficient since Europeans 

had also to generate an internal dynamic that would allow them to appropriate American 

techniques for their own use. Here the US practice of “big science" such as those in 

nuclear energy, electronics and space research became an example and a solution to 

Europe's scientific and technical relative weakness. In effect. Allied governments felt 

that science had an important role in the development and defense of their communities. 

These governments considered that henceforth, all policy objectives should be 

associated with the progress of science. Governments thus had an important role both 

in financing science and technology and in promoting international co-operation. 

International co-operation was, therefore, considered the most efficient means of 

attaining national and international political objectives which ranged from social, 

cultural and economic development to defense policy.238 That was the context within 

which the OECD played a crucial role in carrying American science policy to Western 

Europe.

237 « Comment of the Month: Policy-Making by Compute/», British Communications and 
Electronics. Vol. 4, N° 3, March 1957, p. 137.
238 OCDE, La cooperation scientifiaue intemationale. Paris, OCDE, 1964. p.20
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3.4 THE OECD SCIENCE POLICY DISCOURSE AND ITS USER POLICY

In the early 1960s the OECD presented the interest of government in science as 

a new phenomenon. It claimed that the political and economic dimensions of science 

had appeared only after World War II when political and economic institutions in 

United States felt that they needed scientific information related to their problems. This 

was an effort to present American scientific and industrial practices during and after the 

World War II as a model for the post-war Western European scientific and industrial 

policies. The OECD suggested the creation of purpose-oriented scientific and technical 

organizations, the establishment of teams for operational research and the creation of 

technical and economic consulting groups. These measures, according to the OECD, 

would help governments in general and military services in particular to understand the 

implications of science in their decision-making. Moreover, they would contribute to a 

more adequate transfer of scientific information to users without scientific 

knowledge.239

Since historians240 tell us already that government use of science dates back 

many centuries, there is no need to debate the universal truth of the OECD's discourse 

but to seek for its relative meaning within the emerging transatlantic discursive regime. 

I argue that through a "new" science policy, the OECD General Secretary incited

2390  C.D.E, Direction des Affaires Scientifiques, ^Conference minisferielle sur la science, 3 et 4 
octobre 1963. Chapilre II de I'ordre du jour - "domaines speciaux" sur le transfert et ('utilisation de la 
connaissance: note sur la communication scientifique», op. cit. p. 7.
240 In effect since the "Urstaat" (this concept refers to the model of government established by the 
first known city-state: the Mesopotamian city of Ur in 2000 B.C.) "The search for a more rational 
approach to nature laid the foundation for several sciences: astronomy, algebra, and geometry. 
Significantly Greek mathematics and astronomy drew their early inspiration from the Oriental Near 
East and they reached their climax undo* Euclid. Heron, and Ptolomey..." K. A. Wittfogel, Oriental 
Despotism.a Comparative Study o f Total Power, New H-iven and London, Yale University Press, 
1957, p. 195.
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Western European countries to imitate the American discourse and practice of big 

science. The effect of imitation was not the emergence of a scientifically and technically 

stronger Europe but a Western Europe that was engaged in an asymmetrical 

interdependency with the United States. This was because all European "big science" 

projects such as those regarding space and nuclear programs required the most 

advanced American computers. Consequently, although the words interoperability and 

standardization did not appear in the OECD General Secretary's early utterances, 

through a user policy - as opposed to an industrial policy of manufacturing computers - 

the General Secretary articulated the logic of the Pentagon-NATO position that had 

favored transatlantic standardization rather than interoperability between computers of 

different national origins.

3.4.1 The OECD Science Policy Framework

The emergence of the OECD science policy was concomitant with the Pentagon- 

NATO effort to standardize allied weapons procurement. Indeed the US Air Force's 

initiative to form the AGARD had been preceded by a demand from Western European 

countries who wished to benefit from American scientific and technical research in all 

areas of economic and military interest. It was within this context that the former OEEC 

along with NATO became involved in the reform of the Western European countries' 

science policy. As Alexander King the former Director of the OECD Scientific Affairs 

noted in 1965:

The origins o f scientific activity in the Organization can be traced to early 
Marshall Plan days in 1949, when the Council of the Organization European 
Economic Co-operation (OEEC) set up its Working Party No.3 on Scientific 
and Technical Information. The Working Party was charged with considering 
the potential inherent in new technological ideas at a moment when
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liuropcan industry was being re-equipped mainly with traditional plant and 
machinery.24*

Although not strictly within its mandate, the OEEC initiated a number of 

productivity studies, launched specialized discussions on productivity measurement in 

particular sectors and arranged for the transfer of technology from the United States to 

Europe. In 1950 recommendations were made through the OEEC Council to the 

constituent governments advocating the establishment of a national productivity center 

in each country. These centers were created and sustained with the aid of US funds. As 

a result, the European Productivity Agency was established as an organ of the OEEC, 

and operations began in all member-countries.242

This was the beginning of the formation of a science policy for all OEEC 

member-countries that took a decade to accomplish. In 1959 at the OEEC a first 

approach was made towards understanding governments' concern with science. Thus, 

defense matters and economic issues were linked through NATO and OEECs concerns 

in an integrated fashion. The overlap between the two international bodies was made 

clear in 1959, when the General Secretary of the OEEC asked Mr. Dana Wiigress, 

formerly Canadian Ambassador to OEEC and NATO, to start a study of scientific 

organization and of major problems relating to science in member countries. 

Specifically Wiigress was asked:

1. to discuss with governmental, scientific, and industrial leaders the 
measures already taken, or planned, to increase the scientific and technical 
resources in each Member country:

2. to make those in high authority aware of the importance that scientific 
research and technological development was likely to have on the future 
economy; and

24 * Alexender King (Director for O.E.C.D. Scientific Affairs). ^Science in the OECD», in Mesthene.
E. G.. op. cit.. p. 17.
242IhilL. pp. 17 18.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

i 34

3. to propose measures al the national or international level that would 
increase technological resources and favor establishment of common 
action for their more rational use |m.v

The key word in this statement is again rationalization. This recommendation

was issued in 1959 the year after it was realized that the objective of rationalization had

become difficult to achieve within the military sphere as European members of NATO

sought equality with the United States. Thus, the rationalization debate was widened lo

cover the civilian scientific and technical sphere. It was during the dispute over NATO

standardization that Mr. Wiigress' undertook his study of science policy. Aiming of his

many observations he stressed that:

[T]he full implications of the scientific revolution have not yet sunk into the 
consciousness of large section of the population of Western European 
countries...they loath lo scrap their traditions. In particular they are reluctant 
to adapt their educational systems to the needs of science and technology.244

That was a clear indication that European scientific and academic traditions

would have to adapt to the new policy practices developed in the United States for the

management of defense programs.245 The OECD’s Scientific Affairs Committee

echoed this position when it asserted that

Certainly, in the advanced countries at least, scientific agriculture for 
example is an old story...What is relatively new is the idea that government 
policies in every field are in principle at least subject to improvement and 
refinement by the impact of science, and that some cannot he adequate to 
their purposes unless they explicitly and deliberately lake account of that 
impact in their form. The clearest case is that of military policy whose 
adequacy since World War II has been largely determined by what goes on in.

243 This and the three following questions are from Dana Wiigress, Cooperation in Scientific and 
Technical Research. OEEC, Paris. I960.
244 idem.
245 It was the transposition o f American way of industrial management in Western Europe. This 
system is described by G. E. Bugos as the way in which

The American military-industrial complex of the l9S0s was dramatically 
restructured around ‘program management' a set of organizational techniques 
used to dictate to engineers the timely completion of one weapon system...

G. E. Bugos, "Manufacturing certainty: Testing and Program Management for the F-4 Phantom 11", 
Social Studies of Science. N °23.1993, p 263.
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and is likely In issue from, the laboratory and the engineering shop246. (My 
emphasis)

This statement expressed a suggestion to European member countries of NATO 

and the OECD to build their technological capacity by imitating American "big science" 

practice. It was recognized that even though military, space and atomic research do not 

have direct impact on the economy, they could stimulate research of economic interest. 

It was recognized in the agenda of the OECD ministerial meeting on science mi October 

1963 that:

Com me on Va montre dans le RAPPORT DE BASE, les ressources engagers 
dans lo recherche scientifique representent aujourd'hui de J d .?*£ du PNB dans 
les pays les plus avances de t'OCDE. Mais m e bonne parties est consacree a 
des objectifs de recherche militaire, spatiale et autre, sans rapport direct avec 
I'economic civile, encore qu'elte puisse souvent la stimulerM7

The economic rationality of government involvement in science and technology

as NATO and the Pentagon wanted, was abandoned by the OECD Scientific Affairs

Committee in favour of a more balanced perspective that recognized that governments'

interests in science and technology responded not only to economic problems but to

social and cultural development, military objectives and international political prestige.

According to this view, these objectives were not contradictory to each other since a

country's military and political power was based on its economic and industrial

capability. The OECD agenda admitted that scientific research in all domains would be

coordinated with research oriented towards economic growth.

II se peut que la part du lion soit attribute a des fins militaires ou de prestige 
politique, au detriment de la croissanee economique. Pourtant, les activites de 
recherche repondent d des considerations nombreuses et complexes, non 
settlement de caractire economique, mais aussi d'ordre social, culturel. 
militaire et politique; et toute politique de recherche et developpement

246 Ministers Talk About Science. A Summary Review of the First Ministerial Meeting on Science
October 1963. etL_ciL. p. 30.
247 CAC 77/321 Box 729. - .  OCDE Document de xynthfese. Chapitre 111 de lordre du jour. Science et 
crvnfsancc fopppmiuue- CMS -30 to/63 Diffusion Reslreintc. Paris le 3 septembre 1963. p. I
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scientifiques doit trouver un juste milieu entre tous ccs objeetifs. 1m  ta\on 
d'atteindre cet equilibre variera seUm les neccsxites politiques et soctales et In 
valeur politique qui lui sera accordee. Mais en dernitre analyse, route 
puissance militaire et politique estfondee sur la puissance economique et 
industrielle, et c'est Id une raison de plus pour accorder une priorite clever a 
la recherche orientee vers la croissance •;cononuque ~'**

This statement reflected the contradictory nature of the emerging transatlantic 

discursive regime on science and technology because it shows the difficulty of 

reconciling the military mission and political prestige of scientific research and 

technological development on the one hand and the economic profitability of R&D and 

international cooperation on the other. Consequently, rather than representing an 

autonomous institutional mechanism in the liberal sense of the concept of "regime", the 

OECD became a site for inter-state dispute, a focus for both contradictions and 

consensus-building.249

Unlike the abolished NATO standardization office and the OEEC which 

represented the Pentagon view and unquestioned US power, the OECD Council was 

rather similar to the NATO Conference of National Armament Directors. It was 

constituted by the representatives of all the member-countries.250 The OECD council 

was evidence that after ten years of transatlantic cooperation, it was still difficult for 

autonomous rules and procedures to emerge within the transatlantic discursive regime. 

Indeed, far from representing a supra-national body or an institution that represented a 

transatlantic social hegemony, the OECD council constituted a forum that represented

248 IfciiL p.2
249 The convention that created the OECD was signed on December 14. I960, by twenty 
countries who sought to transform the Organization for Eu.opean Economic Co-operation tOEliC) into 
a new Organization comprising the members of OEEC and Canada and the United States. These twenty 
members formed the basis of the OECD that was composed of a Council, an Executive Committee, a 
Budgetary Committee and several Specialized Committees supported by Specialized Organisms such as 
the European Nuclear Energy Agency (ENEA); the Development Center and the Secretary.
250 The members of the Council held meetings once a year and one session per week among the 
permanent representatives.
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conflicting views and interests in science. Science and technology were not considered 

only as factors that would favor international integration and harmony between nations 

but also as integral to stale power and national prestige. In one of the minutes of the 

OECD ministerial conference on science, one can read:

Puisque ta puissance, le developpement et te prestige des pays se mesurent 
aujourd'hui en partie au succis quits rempartent dans tes sciences et les 
techniques, un rang eminent dans ce domaine devient de plus en plus un 
ohjectif national important... de Id le rdle croissant que joue I'Elat dans les 
affaires scientifiques...^*

Given the diverging national interests in science, the OECD's role was limited

to resolving problems related to the costs and benefits of international cooperation and

the harmonization of national policies.

En I'absence d une autorite politique supranationale, it ne peut v avoir de 
politique intemationale dans le mime sens oh it y a des politiques 
scientifiques nationales. Neanmoins. il existe un systim e de relations 
scientifiques qui soulive des problemes de politique relatif au cout de la etau 
profit de la cooperation scientifique intemationale, ainsi qu 'a ses instruments.
Ces problemes sont commons d plusieurs pays, en dipit des differences que 
peuvent presenter leurs politiques nationales en ce qui conceme les affaires 
scientifiques. et I'objectif d'efforts mutuels pour les resoudre est d'atteindre 
une harmonisation plus grande du systime des relations scientifiques 
intemationales

Unlike the early NATO rationalization policy that was supposed to manage 

member-countries' use of scientific and technical resources, OECD harmonization 

polic> of the early sixties echoed the NATO interoperability debate. Although it was 

supposed to establish a "code of conduct" that would guide national policies, the OECD 

conference simply recognized national specificity and the conflict of interests between 

member-countries. It was agreed that:

231 Centre des Archives Contemporains- Fontainebleau- France (hereafter CAC). CAC 77/321 Box 
729. - .  OCPE Document.de svnthfese. Chapitre 1 de l ordre du iour. Probteme de politique scientifkme 
nationals. CMS-28 l(V63 Diffusion Bestieinte. Puis le 3 septembre 1963, p .i.
252 CAC 77/321 Box 729. - .  OCPE Document de svnthfese- Chapitre II de I'ordre du iour. Prohteme 
de Politicue scientifiuue intemationale. CMS -29 1(V63 Diffusion Restreinte. Paris le 3 septembre 
1963, p.I.
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La confrontation des politiques nationales peut a son tour conduirc a une 
certaine harmonisation des politiques. Par certains de ses aspects, une 
politique nationale peut heurter cedes des autres pays, de telle faytm qu 'une 
sorte de "code des hons usages" ftnissent par simposer. qui. me me s’il n'a 
pas force de loi, pourra serried orienter les politiques natumales -'V

This role of comparison of national policies was supervised by an Executive 

Council constituted by ten member-countries representatives254 and several Specialized 

Committees. These committee included two Scientific Affairs Subcommittees: the 

Committee o f  Scientific and Technical Personnel and the Committee o f Scientific 

Research.To make sure that this comparison did not overlook the political and cultural 

differences in favor of technical efficiency and economic rationality, member-countries 

were represented in each of these subcommittees. They met two to three times a year.

Under the heading of specialized organizations, the Development Center had the 

mandate to build data bases from inquiries on member-countries regarding industrial 

development and general economic policies and to make these data available to the less 

developed countries. All specialized organizations and the Specialized Secretary 

worked for the General Secretary who was assisted by two vice-Secretary Generals. 

The most important specialized organization that issued doctrine and policy guidlinc 

concerning science and technology was the Directorate o f  Scientific Affairs (DAS). It 

was constituted of four Divisions: Forecast and Development; Scientific and Technical 

Personnel; Basic Studies and Scientific Research to which was attached the Central 

Service for International Co-operation in Scientific Research. It had no decision

making power.

253 CAC 77/321 Box 729. - .  OCPE Document de svnlhese Chapitre 111 dc lordre du iour. Science et 
croissance eeonomique. CMS -30 10/63 Diffusion BfiStreitttS. Pans 3 septembre 1063. p.7
254 These representatives were nominated annually by the Council. They normally met once a 
week. Hie Budgetary Committee which was composed of all member-countries representatives met 
only when necessary.
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The CounciI was the highest level where general as well as administrative 

decisions w oe taken. It laid down general statements in the form of policy that oriented 

the specialized bodies' analysis and advice. The Council functioned by decisions that 

member-countries have the obligation to implen.t ..t, by agreements with member- 

countries and non-member-countries, by recommendations submitted to members, 

non-member-govemments or to other international organizations and finally by 

resolutions regarding the continuation of the OECD's works or relating to quest of 

information from member-countries. These acts, whatever their denomination 

(<decisions, agreements, recommendations or resolutions) were taken unanimously. 

However, there were exceptions, especially when the Council unanimously adopted 

different procedures for special cases or a member-country decided to abstain or to 

stand aside of an action.

The Executive Committee studied issues in connection with general policy and 

built consensus around initiatives, before such initiatives reached the Council. While 

the executive had no decision-making power, it could be asked by the Council to 

undertake an action or to assure the co-ordination between several initiatives. The 

Council and the Executive Committee order die Specialized Committees and their 

Group of Experts to undertake research and studies. However, these specialized 

committees were also allowed to cany out actions without the permission of the two 

boards, as long as their chairman felt that such activities fell withi heir competence 

and were for the interest for the OECD members. As we shall see later, this flexibility 

would give a leverage to the United States to influence tire debate on science policy in 

the mid-1960s.
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3.4.2 The role o f  the OECD 's Committee o f Scientific Affairs

The Scientific Committee had the task of facilitating the development and 

harmonization o f mcmbcr-govemments' science policies and promoting research at 

international scale. It was in this sense that it issued a document entitled Science and the 

Policies of Governments255 that served as a background to the first OECD Ministerial 

Meeting on science256 in 1963. This meeting had to determine the institutional 

framework guiding states' decision-making regarding scientific and technical issues. 

In this first OECD ministerial meeting chi science. TMo Lelevre the Prime Minister of 

Belgium argued that:

...whatever the structures adopted, there are essential functions they must fill 
as means of preparing the ground for decision and for co-ordination of effort.
Among these, the inform ation function em erges as crucial 
because it is fundamental to all policy-making in the modern 
sense of the term.257 (I emphasize)

The objective of this ministerial meeting was to forge an institutional model that 

would be effective in each member country. This required, first, a consensus on the 

concept o f science policy. Consequently, the OECD ministers agreed to make an 

intellectual distinction between "policy for science" and "science for policy”. The two 

categories were considered as constitutive of the concept of science policy. OECD 

officials did not claim originality for this definition; they recognized that they had 

drawn on the model of the relationships between American scientists and defense

255 OECD. Science and the Policies of Governments. <>aris. OECD. September, 1963
256 Idem, p. 28.
257 T. Leftvrc (Prime Minister of Belgium), "The Ministerial Meeting on Science", in EinmamiaJ 0. 
Mesthene. fed) Ministers Talk About Science. A Summary Review of the FirsLMinisierial Meeting on 
Science October 1963. Paris, OECD 1965.p. 16.
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officials.25* They claimed that this definition could help change the pattern of action in 

scientific ailairs.259

At the time, it was widely agreed that Europe's problem was not a lack of 

scientific information but how to transmit the latter to the users. Therefore, building an 

adequate communication system for transferring scientific knowledge to sectors such 

as industry, government and the military was becoming increasingly important. The 

purpose underlying such position was to bring European scientific and technical 

research into alignment with the US policy model described above, i. e. the functional 

relationships between scientific and technical research to government policy objectives 

and industrial programs described in the US Project Forecast. The implementation of 

this model in Europe was meant to help European policy-makers in their decisions 

regarding science. Consequently, the OECD Scientific Affairs Committee suggested 

that the objective of European science policy should not be focused on producing new 

knowledge but on communicating already existing scientific information to non

scientists. This was because the OECD's Scientific Committee believed that European 

scientists (like their American counterparts in the immediate period after the war) did 

not have the experience required to recognize the form that the results of their work 

would take when applied to industrial problems and they were often not aware of the 

fact that their inquiries could be of interest in resolving industrial and military issues. 

Therefore, establishing communication channels between scientists and non-scientists 

was to be the priority of European science policy.260

258 The first OECD report cites the Bulletin for Atomic Scientists. November 1962, p. 44,
259 Hunter Dupree, ‘II I1** ^ H o i l  finvnnm gr Cambridge, 19S7, pp. 1-2.
260 O.C.D.E, Direction des Affaires Scientifiques, «Confcrence ministdrielle sur la science, 3 et 4 
octobre 1963. Chapitre II de I'ondre du jour - "domaines speciaux" sur le transfer! et 1'utiiisation de la 
connaissance: note sur la communication scientifique», op. cit. p. 3.
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The similarity between the views of the OECD's Scientific Committee and the 

Air Force's mid-1950s criticism of US civilian scientists is here obvious. However, 

subsuming scientists completely to industry was at the time a very controversial issue 

as the US experience had shown. Intellectual freedom and governmental objectives 

were not easily reconciled. The OECD moderated this concern by adjusting its notion 

of intellectual freedom to the situation. It stressed that

There is no necessary conflict between the need for policy and the 
intellectual autonomy o f the scientist, especially so long as rcsearchs are 
more numerous then the possibilities of implementing them, and so long as 
the scientists themselves, through their advice to policy-makers can 
discourage unwarranted compromises with scientific worth. Many scientists 
nevertheless realise that the complex organisations and diverse skills required 
by modern scientific work imply some modifications of traditional 
views of academic freedom.261 (I emphasi/e)

Changing the meaning of scientific freedom was necessary to allow government 

control over scientific workers, but was not sufficient to include Europe's scientific 

and technological practice within the emerging transatlantic discursive regime. 

Government control without international norms and procedures albeit flexible could 

create scientific and technological nationalism. In order to prevent such a trend, whai 

was also needed was a transatlantic common "language" through which scientists could 

overcome differences in attitudes and values arising from different ways of envisaging 

scientific and technical problems. In this respect, the stated OECD objective was the 

creation of a transatlantic community spirit that was considered the condition for 

establishing a system of norms and procedures that would allow the use of new 

machines and systems such as mechanized records of scientific information. For this 

purpose, the first step was the elaboration of an information system that used

261 OECD. Science and the Policies of Governments. The Implication of Science and Technology for 
National ̂ aod international Affairs. Report of the Secretary-Generals ad hoc group on science policy. 
Paris. 1961, p. 161.
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simultaneously men and machines. From the OECD's perspective, the human factor in 

this system and its efficient use implied that social science techniques must be 

associated with methods of logic and automatic calculation already embedded in new 

comp, ter techniques.262 As we have seen, the problem of interaction between humans 

and machines was generated within the US centralization of military commands that 

created a scarcity in manpower to monitor the computer systems. With the OECD 

interest in computers, this problem became a civilian issue.

Computers became the objective as well as the means of scientific information 

exchange. The OECD and NATO sought the improvement of the existing means and 

methods of communication, viz. electronic computers and to a lesser extent punched 

cards computer systems.-63 Electronic computers were to be used in many tasks: basic 

research in information science; library science; creation of new information systems; 

promotion, support and use of specialized numerical information services; supplying 

technical information to industry and finally training engineers and scientists to use 

scientific information efficiently. According to the OECD, fostering these fields should 

be the target of national science and information policies. Thus, national science policy 

became the management by government of institutions of scientific and technical 

information.264 One year after the first ministerial meeting on science, in 1964, at the 

US suggestion, the OECD created a Working Group on Scientific and Technical 

Information. Between 1964 and 1966 the Working Group studied three sectors: (1) the

262 OCDE. Direction des Affaires Scientifiques, "Conference ministerielle sur la science, 3 et 4 
octobre 1963. Chapitre II de I'ordre du jour • "domaines speciaux" sur le transfert et ('utilisation de la 
connaissance: note sur la communication scientifique", p. 4.
263 Idem, p. 8.
264 O.C.D.E. Groupe sur ('information scientifique et technique, «L'information scientifique el 
technique el la politique des gouvemments». Diffusion restrainte. DAS/CSI/67.42. Paris, le 16 juin 
1967, Annexe!. «lnfoimation et politique - definition de quelques concepts*, p. 17.
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possibility of automating member countries' bibliographic systems in the sector of 

chemistry; the extension to Europe of the American Medical Library and Automatized 

Research System (MEDLARS) and (3) the economy of information.265

3.4.2 The OECD Science Policy and Inter-State Confrontation over Information 
Technology

In order to balance American influence which always tended to overlook the 

political vulnerability of its European allies and presented their technological gaps as 

simply a technical problem, many efforts were made to avoid the autonomization of the 

regime's institutional machinery. As we have seen, in order to include the problem of 

European vulnerability in science and technology, NATO created the Conference of 

National Armaments Directors that replaced NATO standardization office. Similarly, 

within the OECD, the power of decision was not given to the OECD General Secretary 

but to the OECD Council.

Despite all these efforts however, the American tendency to present the issue of 

science policy as an economic and technical problem persisted. This tendency pushed 

the autonomization of the OECD machinery. In effect, in 1964, the (JS National 

Science Foundation constituted an ad hoc group that wrote a report that recommended 

the OECD create a centralized international institute of technology that would elaborate 

and administer OECD science policy. This institute was to be an alternative to the 

prevalent OECD machinery that was influenced by member-countries' political concern 

with science. The reason advanced by the National Science Foundation was that

265 RE 130. Box 11. File 740, D£l£gation Gendrale a la Recherche Scientifique et Technique 
(DURST) J. D'Olier, "Rapport sur I'activitd du Groupe de Travail "DOCUMENTATION" de 
I'OCDE", p. 17.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

145

although member-countries spent considerable resources on R&D, they lacked the 

necessary information in order to make rational political and economic choice. In 1962 

the ad hoc group stated that:

//faudrait encourager la criatioti d'un institut central qui reunirait et classeruit 
des donnees a I'intention des autoritis chargees d'elaborer la politique de 
recherche et d'en administrer la mise en ceuvre.

Le groupe ad hoc est favorable a ce que I'OCDE poursuive ses functions 
de liaison et de "centre de communications" et qu'elle stimule les activites 
opirationnelles dans les organisations nationales et Internationales, mais il 
considere que VOrganisation ne devrait pas prendre en charge des activites 
opirationnelles ni jouer un rote de service, a mains que qu'il soit nettement 
ilabli que sans ces activites en question, les programmes des pays Membres 
en mature d'information scientifique et technique ne pourrait itre  executes de 
fagon satisfaisante

In 1967, the OECD Secretary General accepted the National Science 

Foundation proposal to recognize the need for a transatlantic rationalization of the use 

of scientific and technical information. A note by the OECD Secretary General stressed 

that:

...Vinformation scientifique et technique reprisente des investissements 
publics et prives substantiels; de plus, le fa it que tout le monde ait 
immediatement accis a cette information constitue un des principaux facteurs 
du progris scientifique. economique et social. Le volume d ‘informations 
disponibles augmente a une cadence telle qu’aucun pays ne peut esperer 
longtemps, assurer seul, des moyens d ’information suffisants dans tous les 
domaines. Une certaine action intemationale a deja tie  ent rep rise: cette 
orientation est souhaitable et nicessaire, elle doit itre  encouragie et 
accelirie.^*7

After the Secretary General's recognition of the need to rationalize, it committed 

itself to propose to the OECD Council the creation of a transatlantic network of 

computers to enable the storage and the retrieval of scientific and technical information.

CAC 77/321 Box 928. OCDE - Direction des Affaires Scientifiques, Comitd de la Recherche 
Scientifique. R6le de I’OCDE dans le domaine de i'information scientifique et technique. Note 
d’orientaiion politique pour le Comitf de la Recherche Scientifique. SR (62) 25 Diffusion Restreinte. 
Paris le 24 septembre 1962, p. 11.
267 OCDE - Groupe sur la politique de I’information scientifique - L’informatioir scientifique el 
technique el la politique des gPUYcmcmcats. DAS/CSl/67.42. Diffusion rcslrciaifi. Paris le 16 juin 
1967. p. I. Copies of this document were sent to national delegates of the OECD Council.
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Thus, after it had been defeated within NATO, in 1967. the policy of rationalization re- 

emerged within the OECD and became the General Secretary's doctrine. As we have 

seen earlier rationalization implied standardization. Starting from 1967, both notions 

began to replace interoperability in the transatlantic discursive regime. For the OECD 

Secretary General, European members of the organization, rather than worrying about 

their technological domination by the United States, should make the effort to follow 

US trends in sectors such as time-shared systems, systems for simulation and 

quantitative management methods and computer-assisted engineering. The Secretary 

General stated that:

Personae ne voudrait affirm er que les "hearts technologiques" que Von 
constate actuetlement, ont pour seule cause un manque d'information: de 
m im e foum ir davantage d'information n'est pas une panacee. Mais, sans 
aucun doute, un flux  continuel d'idees nouvelles aiderait a surmonter la 
resistance a I'innovation que Von rencontre dans beaucoup d'entreprises 
I-..] It appartient aux gouvemements de saisir les opportunites et de profiler 
des avantages economiques que le cooperation intemationales peut teur 
offrir.26*

This statement indicates that the economic benefit of using American scientific 

and technical information systems outweighed the construction of independent national 

information systems. The Secretary General argued that although Europe was not as 

advanced in computer techniques as the United States, European governments should 

not ignore the interests of European companies in time-shared systems. They should 

encourage the modernization of telecommunications systems in order to foster adequate 

transmission lines for time-shared systems and find a way to overcome problems 

related to the cost and technical complexity of the emerging systems. This analysis was 

based on a survey made in 1966 by the consulting company, Arthur D. Little, who also

268 ibid*, p. 2.
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advised Europeans to merge computer and telecommunications in order to participate in 

the American information revolution. The repeat stated that:

Wc already have in the United States a network of data transmission and data 
processing equipment set up by Western Union which will be used by 
service companies to operate the programs and to maintain the files they will 
make available on a subscription basis. Perhaps a situation is developing 
rather like that in the telephone industry. Here, there are three levels of firms.
First, there is the manufacturer of telephone instruments, switching 
equipment, cables, and the like. Second there is the telephone company , 
which purchases this equipment as needed to provide telephone services to a 
geographic area. Third there are many firms often small, that offer services 
based on their own use of the telephone company facilities.269

Although the structuring of European telecommunications system in accordance

with above analysis would increase the influence of American computer manufacturers

in Europe, according to the OECD Secretary Genera], Europe would still benefit from

such structuring. The Secretary General stressed that:

it would be a mistake to consider the computer industry simply in terms of 
output and growth rates, however impressive the figures may be. This 
industry should he considered in the broader framework of what has been 
called the information revolution, which will probably prove to be as 
significant, if it is not more, than the industrial revolution of the 19th 
century and one of its outcomes, the communications revolution of the 20th 
century.220

For the Secretary General, European countries should take note of the fact that 

the computer industry is not only a manufacturer of equipment but it is also a service- 

provider concerned with the utilization and processing of information in the broadest 

sense. Moreover, the General Secretary stated that computers, like steel, are "input" to 

all other industrie 'Mit unlike steel they penetrate not only the manufacturing sectors 

but also the service industry, e. g., banking, insurance, education, health, civil service.

269 RE 130. Box 11, File 254.74, ARTHUR D. LITTLE INC - Frederic G. Withington «The Impact 
of Advancing Computer Technology*, p.7.
270 OECD - Directorate for Scientific Affairs - Experts Group on Electronic Computers, Gaps in 
Technology Between Member Countries, (note by the Secretary] DAS/SPR/68.3 Restricted. Paris, 9th 
January. 1968, p.I.
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They are at the heart of the management and decision-making processes.*71 On the

question how could all countries benefit from this industry given their unequal

technological strength, the General Secretary's answer was: a knowledge of how to

manufacture computers could not be translated into strength in the industry if the

society as a whole did not express a demand for high-speed information processing

and there are no companies to satisfy this demand. In other words, a country could not

enter the information revolution without a demand for information processing. For the

Secretary General "[TJhis explains to some extent the pioneering role of the United

States as far as the market expansion is concerned, and the relatively more modest

results achieved by Germany or the United Kingdom in spite of their technological

capability."272 In short, for the Secretary General, the growth of the computer industry

could be described by the dynamic of demand-pull rather by technology-push.The

Secretary General stressed that:

Although computers are considered as a pan of the electronics industry the 
first firms to enter the industry and to become the leaders were not electronics 
firms (except in the United Kingdom and in Japan) hut were active in other 
sectors, mainly office machinery. The fact that many electronic firms missed 
out computers, at least at the beginning, appears to be largely a question of 
management. When considering management as a factor in disparities in the 
computer industry, one has to look essentially at individual firms. Case 
studies of firms such as Univac, Bull, Zuse or LEO show that failure did not 
lie in the lack of technology capabilities, but rather in insufficient awareness 
of what the market required, bad service to customer or insufficient marketing 
effort.27-*

This analysis misses the fact that the nature of the demands for high-speed data 

processing did not emerge from a change in the economy or from individual 

companies' ingenuity but rather it was a phenomenon emanating from the US Air 

Force. Moreover, IBM did not structure these demands but was rather able to

271 Ibid.. p. 2.
272 Idem. p. 3.
272 Idem, p.8.
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commercially translate those military techniques such as real-time and time-sharing.

The company dominated the world market within the transatlantic context of American

military leadership that defined NATO communication requirements according to

American technological priorities, perceptions and capabilities. To recognize that the

"technological gap" was the effect of this leadership would be to put into a question

NATO's communications structure or at least US leadership within this organization.

This was why the Secretary General overestimated the management failure of European

individual firms. The note states that:

Technological gaps in the semiconductor industry appear to have affected 
non-American firms only its far the third generation of computers are 
concerned...Although this may have affected the competitive position of 
some firms, the effects should not be overestimated; components account for 
only a fraction of the total cost of a computer system; moreover the type of 
components which are used are of little interest to the customer to the extent 
that the service is good. And a good service can be obtained by using faster 
transistors for instance, or by incorporating characteristics which are typical 
of many third generation machines (rather than by simply using integrated 
circuits). The problem as far as the gaps are concerned, lies more in the risks 
inherent to any single source of supply.274

This perspective was not the doctrine of the entire OECD Council which at the 

time was divided into two lines of thought. The first line was maintained by France, 

the United Kingdom and Japan who felt it was necessary to build strength in the 

computer industry.275 They considered the industry for its own sake and were only 

secondarily preoccupied with respect to its stimulus on other industries. The second 

position was maintained by the United States who argued that it was more important to 

stimulate the use of computers and that a national computer industry was not

274 Idem p. 10.
275 Although I am not sure about the different positions within the United Kingdom and Japan, in 
France, the position that sought strength in the computer industry did not represent all the French 
sectors concerned with the computer industry. This was rather the position held by the French ministry 
of science and the DGRST who always defended industrial nationalism while the French 
telecommunications authority, die Commissariat Ginirale du Pirn and the Armed forces favored a user 
policy. I will come to this point in the following chapter.
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indispensable. This divergence shows that the transatlantic discursive regime in 1CT 

did not reflect the neo-Gramscian notion of international hegemony since the 

acceptance of interoperability did not prevent French. British and Japanese 

representatives in the OECD Council from seeking a better share in the transatlantic 

computer market.

Although the Secretary General said that the OECD was not in a position to 

decide in favor of either of these views, it nevertheless suggested a form of 

transatlantic specialization that tended to favor the American position. It argued that 

since "...the number of firms which were financially and technologically in a position 

to [innovate in the industry] is extremely small. One possible solution would be to 

concentrate on the fields where IBM is weak or absent.”376 But in the mid- l%0s, IBM 

was the strongest both in computer hardware and general purpose programming377. 

With the introduction of IBM 360 computer series, IBM was able to produce a whole 

range of compatible general-purpose computers and not only one medium-sized 

commercial computer. The only sector that IBM could not entirely cover was the field 

of special purpose programming, in effect, the OECD Secretary General's policy of 

specialization and utilization was clear recognition of IBM's monopoly both in 

equipment and general purpose programming. Had this approach to specialization been 

adopted by all OECD member countries, the aborted Penlagon-NATO standardization 

approach would have become the policy doctrine of the transatlantic information regime

376 Idem, p.7.
377 It was considered th%t the cost of developing general purpose programs which the manufacturer 
must provide with the machine was approximately equal to the cost of the machine itself. With the 
increase in program complexity and the decrease in computer costs, it was clear that the expense of 
developing the programs would become the largest component of the cost in computer manufacture.
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and consequently, the utilization /  manufacturing debate would have been resolved in 

favor of the above mentioned American view.278

In France, the most articulate opposition to the Secretary General's position 

came from the French Delegation Generate a la Recherche Scientifique (DGRST). The 

DGRST accused the OECD of attempting to establish American electronic systems in 

Europe which would have negative economic, cultural and political impacts. While the 

DGRST agreed that European users would have easy access to sophisticated American 

systems and abundant scientific and technical information, the DGRST argued that the 

extensive use of American systems and scientific information would result in a de facto 

recognition of an American monopoly in the diffusion of scientific and technical 

information. From the DGRSTs perspective, this monopoly implied the hegemony of 

an information system whose centers of decision were located in United States. 

Furthermore, if allowed, this hegemony would result inevitably in the use of English as 

the only scientific language. Given these political, economic and cultural 

disadvantages, the DGRST cast doubt on whether the French use of American systems 

was less expensive than an effort to develop a purely national system.279

278 For the OECD General Secretary, the future of the computer industry (understood globally as 
both equipment manufacturer and servicc-provider) lay in programming. It argued that, in the United 
States, knowledge in programming was increasing and the business managers both in the United States 
and Europe would be provided with improving tools for forcasling the results of their decisions and for 
investing their firms' resources so as to obtain the maximum possible return for the minimum 
possible costs. Similarly, the OECD advised that, like 2heir American counterparts, European 
industrial firms and engineering schools should experiment with the use of computers to design 
products. As the scarcity and cost of engineering increased and firms in the United States merged to be 
in a better position to make the use of expensive equipment. European firms should be familiar with 
computer-aided design as a practical possibility. According to the OECD analysis, although at one time 
Europe seemed to suffer less than the United States because more programmers woe available at lower 
cost, the postion has tended to become reversed because insufficient efforts were made in Europe to 
train new programmers. OECD - Directorate for Scientific Affairs - Experts Group on Electronic 
Computers, op ciL

279 The Delegation's report reads:
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From the DGRSTs perspective, the cost of French participation in American 

information systems should not only be measured in economic terms but also in terms 

of political and cultural vulnerability vis-a-vis the US. Such analysis incited neo-realists 

such as Zysman to argue that the French state intervened during the Plan Calm! to 

achieve "self sufficiency" and "technological glory" not an economic froal. This was a 

misrepresentation of the French technological nationalism for two reasons, hirst, 

technological nationalism was not the position of all participants in French electronics 

policy. Second, even if one left aside the other participants and considered only the 

DGRST. such extremism cannot be found. The DGRST position was more nuanced 

and expressed a dilemma rather than the suggestion that sought to France ought to 

break away from the transatlantic regime. The terms of this dilemma were as follows: 

either France participates and runs the risk of being disadvantaged or docs not 

participate and also runs the risk of being marginalized in the transatlantic regime. Until 

the mid-1960s, on no occasion did the delegation advise French separation from the

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

153

transatlantic information regime.280 This hardly illustrates a policy of grandeur or a

desire to leave the regime. It is, rather, a legitimate sense of dilemma that prompted the

Delegation to propose a solution that excluded separation and promoted autonomy

inside the regime. The DGRST policy of autonomy ombined both inter-operability (or

"normalisation" in French terms) and the OECD specialization approach in order to

allow France's technological participation in certain areas of the emerging international

telecommunication regime. In this respect, the DGRST argued that:

II n'est pas possible de repondre nop negahvement aux off res americaines 
presentJe- ir VO.C.D.E. car I'apport fount t par les £,tats-Unis en cette 
matiere ex, rop considerable. It est sans dome possible de preserver une 
certaine autonomic...Mats cela nicessiterait que soil en France un effort qui 
putsse nous hisser au moins dans certains secteurs au niveau technique des 
centres americains. de maniere a proposer mure part des cimtributions en 
nature (et non pas en argent) au systime international. 281

This is only one example of many statements that illustrate that the French 

discourse of independence was more nuanced than described by neo-realists and

L'aclivite de I'O.C.tt.E. vise sans aucun doute a organiser en Europe des tetes de 
IHint des svstimes de documentation americains avec le corollatre que cela 
imphque:
- Acres facile des usagers europeens aux services de documentulum amencatns 
avec toute leur richesse.
- Reconnaissance par Us divers pays europeens d’un monopole de fait pour la 
diffusion de I information scientifique et technique en faveur d’un systime dont les 
centres de decisions serom suites outre Ailantique
■ Emptoi de I'Anglais comme setde tongue de travail en matiere d’indesation 
documentaire. riant bien entendu que les documents destines aux utilisateurs 
serotu traduits dans diverses tongues nationales (avec le retard ineviudde que cette 
opiration comporte).

Le cout de ce systime est theoriquement U moms eleve.mais en fait il n'est 
pas sur que la parti ipation a un tel systime soil moins onereuse que le 
developpemetu d'un effort purement national au niveau nicessaire pour tat obtenir 
un resulta! equivalent.

RE 130. Box 11, File 740, D<£ legation G6a£rtfie a la Recherche Scientifique et Technique (DGRST) J. 
D'Olier. -Rapport sur I'activitl du Groupe de Travail "DOCUMENTATION'1 de I'OCDE*. op. cil..

In the DGRSTs terms "ou bien participer et courir le risque que les mecanismes de 
cooperation proposes ne nous soil pas favorabies ou soil depourvus d'efficacite ou bien ne pas 
participer et courir le risque de tester d l ecan d’un systime de cooperation qui a queique chance de bien 
fonctionner". Ibid. p.3
281 Idem, p.6.
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expresses real dilemmas that the neo-Gramscian concept of hegemony does not 

recognize. It is a moderate sense of nationalism that illustrates the theory of regime 

presented in this thesis. It would he fair to say that France was part of a regime that 

was dependent on US economic and military forces but not immune from political 

disputes.

3.5 CONCLUSION

In describing NATO and OECD science policy through both organizations' 

structures and functions, this chapter has also traced the emergence of the transatlantic 

discursive regime. After 1949. the elements of this regime emerged from the military, 

scientific, technological and industrial spheres. Between 1949 and 1959, within this 

regime, member governments of NATO and the OECD expressed congruent views on 

issues related to defense, science, technology and the industry. This congruence was 

the product of US military and technological superiority and Western Europe's 

dependence on American money and technology. After ten years and the reconstruction 

of the European defense industry, instead of maintaining autonomy front member 

governments' particular interests or simply representing US military and technological 

superiority as respectively liberal regime theorists and neo-realits would expect. NATO 

entered a period of disputes. Consequently, NATO bodies such as the Military 

Production and Supply Board (MPSB), the Standardization Policy and Coordination 

Policy Committee and the Military Standardization Agency were abolished and 

replaced by NATO Conference of National Armament Directors. This organization did 

not represent the neo-Gramscian concept of hegemony but highlighted member 

governments' diverging interests in ICT. As a result of this change, the standardization
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process ended and was replaced by the vague notion of interoperability that symbolized 

the confrontation between the will of the European members of NATO to develop more 

interdependent relations with the United States and the latter's ambition to impose its 

user policy in ICT through the OECD General Secretary. It was within this context that 

the French choices in ICT policy took shape.
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Chapter Four

THE PRE-PLAN CALCUL: THE FRENCH DEBATE ON
INTERDEPENDENCE

4.0 INTRODUCTION

This chapter is base*'. on French contemporary archives on computer and 

information technology, testimonies produced by participants in the early 1960s French 

decisions in ICT, and some descriptions and accounts by French historians. 1 use this 

variety of sources to analyse how the elements of the transatlantic discursive regime 

shaped France's cho.ce with regard to computers and electronics. I show that, as a 

NATO member, the French government subscribed to US military policy and hence 

French territory was an integral part of NATO's Air Defense Ground Environment. 

Within the OECD, the French government accepted the new definition of science policy 

with it emphasis on the development and use of a transatlantic scientific and technical 

information systems. France's participation in these two international bodies created the 

context within which France's electronics and computer sectors from the late 1950s 

onward became increasingly structured by the transath ntic regime's military priorities. 

As I have already shown, the transatlantic regime did not represent a harmonious 

congruence of member governments' views or a set of rigid rules and procedures 

independent from US economic and military force. 1 have, moreover, demonstrated
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that the European feeling of vulnerability accounted for the transformation of this 

regime from the policy of Rationalization, Standardization and Interoperability (1949- 

1959) to a framework that emphasized only Interoperability (1959-1967).

This analysis of French computer policy will show that a diversity of views 

existed not only at the transatlantic level but also within the French government whose 

position at the inter-state level was determined by the most influential institutions within 

the French universe of political discourse in ICT. During the French Fourth Plan 

(1962-1964) there was unquestioned agreement between all bureaucracies and 

industrial actors that France should maintain its political and military independence and 

that American electronic technology was necessary to build France's air defense, 

nuclear research and electronic scientific and technical information system. There was, 

however, disagreement within the French universe of political discourse on how to 

defend French political independence. For the Ministry of Scientific Research, the 

DGRST and private companies such as BULL and the Societe d'fclectronique et 

d ’Automatisme (SEA), the priority was the use of American knowledge to build 

national strength in the manufacture of electronic components. This position was in 

contradiction to that of the Commissariat Generate du Plan , the Commission 

Permanente de I'fclectronique du Plan (COPEP), the Comite de Coordination des 

Telecommunications (CCT), the Direction de la Recherche des Moyens d'Essai 

(DRME) and the Compagnie de telephonie sans f i t . For these institutions, the policy of 

independence should first emphasize the use of American technologies in developing 

important sectors such as air defense, nuclear energy and telecommunication systems.

Unlike those (for example Zysman) who believe that the notions of 

"technological glory" and "self sufficiency" were unquestionable and the benefits of 

using American techniques left undiscussed, this chapter will show that it was the
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user/maker dilemma that structured the French debate over the computer development 

programs of the Fourth Plan. Although these programs gave no industrial results, they 

were an occasion for French decision-makers and industrial leaders to confront their 

positions by using the elements of the transatlantic discursive regime. As a result of 

this confrontation, the Ministry of Scientific Research and the DGRSTs approach to 

industrial autonomy was sacrificed for the CNET, CCT, COPEP and the DRME user 

approach. In short, military and nuclear independence became a more powerful 

motivation than t .2 necessity to foster an industrial independence in the electronics 

industry. This choice was the continuation of the late 1950s French government 

purchases of IBM equipment to the disadvantage of the national computer producers: 

the Compagnie des Machines Bull (CMB) and the Societe d'Elect ronique et 

d'Autom atism e  (SEA). Moreover, the French government sought American 

participation in its computer development programs. The failure of both companies and 

the French electronics sector generally to supply French air defense and nuclear 

programs with digital electronic equipment pushed all companies to seek alliances with 

American interests in order to survive within the French market.

The first section of this chapter discusses the d'fferent positions of the principal 

actors and shows how they internalized the notions of digitization and the fusion 

between computers and telecommunications. It will appear that orienting the French 

policy towards either a user or a manufacturing policy required the restructuring of the 

French computer and electronics industry given French technological backwardness 

and BULL’s financial problems. Since BULL was the major French computer maker, 

helping this company became a major preoccupation for all French bureaucracies. The 

second section deals with the 1950s military industrial alliances and demonstrates that 

these alliances were not motivated by the problem of producti,,#»y in the French
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electronics industry but concerned the building of French air defense system. The third 

section discusses the French policy of interdependence during the Fourth Plan 

electronics research programs. It shows that the objective of these programs was not 

technological independence but to familiarize French researchers with American 

advances in electronics. Section five argues that the Quatre Axes and Hexagone 

computer development programs were formulated to conform with NATO 

interoperability requirements and OECD user policies. Thus these programs maintained 

the French electronics industry within the transatlantic discursive regime. Within this 

regime, complete independence was not the objective of all French bureaucracies. 

However, a conflict revolved around forms of interdependence and pitted different 

companies and institutions against each other. The choice of military and nuclear 

independence made BULL unwilling to be militarized. This analysis concludes that the 

French firms subsequently strengthened their links to US industry in order to fulfill 

their perception of market needs and military procurement.

4.1 THE PRINCIPAL INSTITUTIONAL ACTORS IN FRENCH ELECTRONICS 
POLICY-MAKING

Before the 1960s, one of the key government institutions dealing with 

information technology was the Comite de Coordination des Telecommunications 

(CCT) created by government decree in 1945. The CCT was a military organization. Its 

permanent personnel were one secretary general, one chief engineer and three military 

officers fr^m the Army, Navy and Air Force. Although its mission was to co-ordinate 

the interests of different French state institutions in telecommunications, this committee 

waited more than ten years before becoming directly implicated in issues related to

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

160

computers. This delay was not unusual given that in 1945, even in the United States, 

there was no computer development policy and that NATO's AGARD was not yet in 

place. Moreover, the OECD did not establish its science policy program until the early 

1960s.

In 1954, after it was felt within the AGARD circle that the poor communications 

systems of the European members of NATO reduced the US Air Force's contribution 

to European defense, the Prime Minister Pierre Mendes-France established the 

Secretary of Scientific Research. The same year, he created a Commission on 

"calculators" in which the CCT was a major participant.282 This commission was 

headed by General Bergeron (from the French Air Force) who started his mandate with 

a discussion on the need to train specialists in new techniques related to computers and 

to assess French policy in this domain.283 This commission was created within the 

context of standardization, at a time where the commonalty of American equipment was 

unquestioned by the European members of NATO.

Within this context, on October 11, 1956, the Commission Calculateurs gave 

the CCT several missions including supervising research in electronics, advising the 

Minister of National Defense on military telecommunications, and organizing civilian 

and military telecommunications. Moreover, CCT and the Directorate General of 

Telecommunications (DGT) of the Ministiy of the FIT  organized the standardization of 

electronic components in telecommunication equipment through their laboratory the

282 It should be noted that calculateur is a French word for computer. The use of the word is nol 
innocent; it expresses the idea of a computer that is not a business machine but a scientific instrument 
French policy-makers and analysts still refer to large computers as calculateurs de grande puissance.
283 G. Ramuni, "Entre recherche fondamentale et developpemenl industriel: Taction de la DGRST en 
faveur du developpemenl des calculateurs electroniques". Conservatoire des arts et metier, Deuxiemc 
collogue sur Thistoire de I'informatique en France. P. Chatelin et P-E Mounier-Khun (cds) Paris. 24. 
25. 26, avril 1990, p. 337.
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Centre National cl'Etudes en Telecommunications (CNET). Towards the end of the 

1950s, most of the CNET’s research "[assignments were... aimed at solving 

outstanding problems in the French network severely damaged by the war. Priority 

was given to the trunk service, to restoration of its network of long-distance routes and 

to its expansion."284

The concern of the French electronics policy was the building of a real-time 

communication system according to (JS component standards and in conformity with 

the transatlantic regime's doctrine of rationalization, standardization and 

interoperability. Within this regime which was as yet unquestioned by France, between 

1945 and 1958 the CCT and DGT worked in coordination with NATO 

telecommunications organizations that included the European Military Communication 

Coordination Committee (EMCCC) and its subcommittees, the European Long Lines 

Agency (ELLA) and the European Radio Frequency Agency (ERFA). During this 

period, CNET research was applied mostly in the field of transmission: studies on 

radio relay links and on multiplexing285. Given the backwardness of the French 

electronics sector, electronic switching286 remained for CNET "fa] fie*d of activity 

which was reduced to a very minor role: mainly studies leading to the development of 

electromechanical systems with very low capacity."287 In terms of research for more

284 R. i . C hapuis and A. E. Joel, Electronics. Com puters and Telephone Sw itching. A  B ook o f 
Technolggieal History as Yidumc.2 J9(KH985 of 1QQ Years pf Telephone Switching. op.siL p-218
285 M ultiplexing is a digital telecom m unications procedure using one channel for several 
m essages through a lime-division multiplex system. The latter allows multiplex digital transm ission 
after the process o f  measuring at regular intervals the level o f varying (analog) waveforms in order to 
convert them into a  suitable digital form. Cambridge Dictionary o f  Science and Technology. Oft fill,, 
pp. 592. 782 and 783.
286 In telecom m unications, this is "(tjhe provision o f  po in t-to -poin t connection  betw een 
constantly changing sources o f  information and their intended recipients”. Cam bridge D ictionary o f 
Science and Technology, op. cit.. p.876.
287 Idem . p .2I8 .
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complex systems such as timc-division multiplexing. CNET engineers wen.* Feduced to 

keeping abreast with what was being done in the United States. Thus, they conducted 

only theoretical studies of the principles of electrical logic circuits that had emerged in 

the computer industry at IBM and in telecommunications at Bell Laboratories in the 

mid-1950s288.

While CNET engineers were still incapable o f building an adequate 

telecommunication system, at the transatlantic level, France was among the countries 

that sought interdependent relations with the United States a'..d for this reason it refused 

standardization and argued only for interoperability. However the technical 

interoperability required by a more interdependent relation with the US maintained 

CNET engineers in a weak posi'ion in the development of modem electronics. To 

overcome such weakness characteristic of many French industrial sectors and to 

strengthen French domestic manufacturing capacity, at the end of the 1950s General de 

Gaulle's government gave a high priority to scientific research.2tw This government 

instituted the co-ordination of different ministries' scientific research and co-operation 

between scientists and the government executive. The same year, the government Order 

in Council of 1958 created a supreme body for science policy, the Committee <>f 

Ministers for Scientific and Technical Research (CIMRST). The Committee was 

assisted by the Advisory Committee fo r Scientific and Technical ResearchiCC RST). 

The activities of the CIMRST and the CCRST were coordinated by a secretariat headed 

by a General Delegate who also was a Prime Ministerial appointee. Later in 1961, 

members of this secretarial office became members of the Commissariat General du

288 Idem
289 G . Ramuni, "Entre recherche fondamentale et developpement Industrie): I action de la IX iR ST cn 
faveur du developpemeni ties calculateurs electroniques»". op. cil. p. 337.
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Plan.29° These two committees had a joint secretariat that was in fact a standing body 

responsible for investigation and synthesis: the General Delegation fo r Scientific and 

Technical Research (DGRST) that was also created in 1958.291

According to the terms of Order in Council No.58.1144, the chairman of the 

DGRST worked also in liaison with the Commissaire General du Plan. While the 

Secretariat for Scientific Research and Atomic and Space Questions, the General 

Delegation for Scientific and Technical Research (DGRST) and the Commissariat 

Genet de du Plan's concern was with technical development. The 1958 Order in 

Council No.58.1144 was modified in 1960 and 1961 to enable the DGRST to 

undertake synthesis, evaluation and analysis similar to that of the US Project 

Forecast. ,292

In this setting, military research had its own institutions: the Committee fo r  

Scientific Action for Defense (CASD) and Directorate for Research and Experiment 

(DRME) created in 1958 by Order in Council which set the terms of reference under 

which both organisms have functioned. Generally their role was to forecast "... in co

operation with Defense Staffs, the perspectives opened up by science in order to 

determine the lines of research to be pursued and then to carry out such research in a 

sufficiently disinterested manner."293 This was not the emergence of a "scientific 

state" as R. Gilpin and J. Schmand would have us believe. It represented the French 

military's attempt to orient the field of science to their own objectives. Thus, even in 

France, the mode of association between the military and science was provided by the 

transatlantic discourse on "big science" that shaped the French policy process along the

290 Idem, pp. 337-8
29  ̂OECD. Country Reports on the Organization o f Scientific Research: France.. Paris. OECD. 1964.
292 OECD. Review o fN a tiw u l Science Policy: France, op. c il.. p.21.
293 lfeid. p. 3.
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lines of the US Project Forecast. In effect. CASD and the DRME, (just like the US Air 

Force Office of Scientific Research (AFOSR)) were established by the French Ministry 

of Defense to "identify and intensify pioneer work likely to guide the nation's 

armaments policy in the long term."294. It is worthwhile mentioning that both CASD 

and DRME's work was not so much concerned with the immediate logistic 

requirements of the French Armed Services. These requirements were taken over by 

the Delegation Ministerieile pour lArmement (DMA). In this sense, the DMAs role 

was similar to that of the US Air Force Logistics Command (AFLC).

The supreme organ of French science policy, the Committee o f Ministers for  

Scientific anil Technical Research (CIMRST), was chaired by the head of government 

himself, the Prime Minister. Thus, when 1 use the term "government”, I refer directly 

to the Prime Minister and its council of ministers, the executive power including the 

Secretary o f State for Scientific Research and Atomic and Space Questions and ten 

other ministers whose heads were responsible for government scientific research in: 

Education. Defense. Finance and Economic Affairs. Industry and Commerce. 

Agriculture, Public Health and Population, Post and Telecommunications, Public 

Works, Foreign Affairs and Co-operation.

While the chairman of the DGRST was both a member and a Rapporteur to the 

CIMRST, the chairman of the Advisory Group for Scientific and Technical Research 

(CCRST)' s role was merely to advise the CIMRST. Thus, the CIMRST was the 

y J '  :st decision-making body for all government scientific and technical research. 

According to the terms of reference in the 1958 Order in Council, CIMRST had the 

responsibility of submitting

294 ib id .
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... proposals to the G overnm ent for the developm ent o f  scientific and 
technical research and in the light o f  the Plan (for econom ic and social 
developm ent) |a n d | draft program m es for equipm ent and reallocation o f  
resources, particularly the credits to he appropriated to the various Ministers 
under the national budgets29*.

(I is also worthwhile noting that the Advisory Group (CCRST) 's decisions 

were not subject to majority rule by the CIMRST. CCRSTs decisions were rejected or 

accepted by the Prime Minister who in turn presented them to the Council of Ministers 

and the Parliament for final decision. The CCRSTs advice concerned all research 

programs covered by the period of the Plan and gave guidelines for the government's 

budgetary and general policy in scientific and technical matters.

However, CCRST advice did not concern the armed services, 

telecommunications and atomic energy sectors. Government subsidies to these sectors 

did not fall under the normal budget. Telecommunications, atomic energy and other 

military procurement were subsidized under the category of extra-budgetary 

expenditures. In this sense they were outside the control of the CIMRST, CCRST and 

DGRST, which were constrained to civilian matters. Since the French electronics 

policy was heavily influenced by military considerations, the separation between 

normal budget and extra-budgetary expenditure put the military-oriented institutions 

such as the DRME, CADS, CCT. CNET and DMA in an advantaged position.296 The 

power advantage of these institutions derived not only from their military orientation. 

They also benefited from their direct relation with the French presidency, whose 

military scientific advisers had influence on not only public laboratories such as CNET 

but also on private companies such as the Companie de Telephonie Sans Fils (CSF),

This is an OECD's translation o f  the O rder in C ouncil N o .58 .1144. O EC D , R eview  o f 
National Science Policy: France, op. cit.. p .2 l.
296 P. Fred. "Le rfile de la DGRST' , Nouvelle frontifre. N°8, 1964, p.42.
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Electricite de France (EdF). the Compagnie Generate d'Electricite (C'CIE). the 

Compagnie Europeenne d'Automatisme (CEA) and the Societe d'Ehctroniquc et 

d'Automatisme (SEA).

4.2 THE I950S FRENCH MILITARY INDUSTRIAL ALLIANCES IN THE 
ELECTRONICS SECTOR

The French military's attempt to link the domain of science to their objectives 

was accomplished concomitantly with their intervention in the electronic industry. This 

intervention was not motivated by a wish to increase the productivity rate of this 

industry, as Marxists might suggest, but rather was induced by telecommunications 

problems created within the transatlantic discursive regime. Here the discursive 

elements such the fusion between computers and telecommunications and digitization 

played a considerable role in shaping the French universe of political discourse in l(T  

and creating industrial alliances between American and French firms.

In effect, the French private sectors' entry into modern electronics was also 

through defense. In coordination with the efforts made within the public laboratory, 

CNET and under the Air Force advice, SEA was created in 1947 to develop 

specialization in analog and digital computations and industrial automation. SEA's first 

digital computer, the Fisaugraphe ordered by the French Air Force in the late 194()s lor 

telecommunications, was produced in 1952. It was the French version of the 

Whirlwind experimental air defense computer. However, unlike the Whirlwind, the 

Fisaugraphe was not a stored-program computer as French had yet to master ferrite. 

The Fisaugraphe's central processor unit was simply made of vacuum tubes, Despite
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its archaism, this machine was proudly presented in 1952 in Paris at the Salon du 

Progres as the most up-to-date French calculator.^7

In 1955, three years after the construction of the Fisaugraphe, the SEA built the 

CAB 2000, an interception device that was capable of 'hash coding', a data processing 

technique through which a machine such as the CAB 2000 generated meaningless 

numbers from coded data items. The following year, in 1956, SEA built a scientific 

and management version of the CAB 2000. In 1957 the French Armed Serv ices and the 

French Air Force financed research done by an SEA team for a machine that used new' 

magnetic techniques. In 1958, SEA manufactured the CAB 3018. a flight simulator for 

MATRA (a publicly owned missile company). The CAB 3018 failed to meet the 

specifications of the French air defense. In 1960. SEA manufactured its first general- 

purpose computer, the CAB 3030. This machine wras not ordered by the military but 

was produced under a contract from the Comptoirdes Produits Siderurgiques.29K

Military telecommunications were not the only reason for the French military to 

intervene in the electronic industry. The other motivation was their project to build a 

domestic nuclear capability. This was not so much a project for technological glory or 

nuclear self-sufficiency but an attempt to foster political independence in defense 

decision-making while French territory was still part of NATO military structure. The 

move towards nuclear autonomy was undertaken by INTERTECHNIQUE an affiliate 

of Dassault, the French aeronautic firm. Originally, INTERTECHNIQUE was 

established to provide the French aeronautics industry with equipment that could not be 

found in France. In 1955, however, when the Ministry of National Defense estimated

- y7 E. H. Raymond. "U.ie aventure qui (ermine mat: la SEA". In P. Chatelibn (eds). C ollogue stir 
Lhndoirc de rinlorm aiigue en France. Vo). 2. Grenoble 3-4-5 mai 1988. p. 375.
-yK Ifcid. pp.378-379.
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that the growth of the aeronautic industry was about to stagnate.:gg tt advised 

INTERTECHNIQUE's headquarters to shift interest front aeronautics to nuclear 

technology. Thus, in 1956 the company began to specialize in nuclear instruments. 

This specialization brought INTERTECHNIQUE into the field of digital processing 

techniques. In 1957. when EdF required digital computer for replacement of its analog 

machines. INTERTECHNIQUE bought a production license from the American 

company THOMSON RAMO WOOLRIDGE (TRWi to build transistorized digital 

computers.3(t0

The failure of SEA to supply the French Air Force with suitable digital 

computers and Dassault’s withdrawal from the nuclear instruments secto r opened  the 

computer sector to CSF.301 In 1958. CSF also established an alliance with TRW and 

created a subsidiary: the Compagnie Generate des Semi-i ndueteurs (COSEMl. 

Moreover, in 1959. the CSF was allied with INTERTECHNIQUE to create the 

Compagnie Europeenne d'Automatisme (CEAh The alliance between CSF and TRW 

was encouraged by the Frenc’ military because the French air defense needed tunc 

sharing and real-time military communication systems that used transistois and the 

latter were not available in France. CSF justified this alliance by referring to the 

objective of developing Central Processor Units similar to those used in the SAtil

O. Darrieult. "Intertechnique: Une vine fran^aise en informal iquc". I* Chalcfin ami I* I. Mouinei 
Khun. Deuxieme Collogue sur IH istoire de llnform atique en t rance Paris. 24 25 2<> avul 1990.

INTERTECHNIQUE involvement in the emerging l-rcnch nuclear sector d id  not p lease 
M arcell Dassault, the owner o f the Dassault aerospace company. As consequence. Marcel Dassault 
withdrew his participation from INTERTECHNIQUE's capital Ihnl
301 Throughout the 1050s, C SF was the prime defense contractor ll accum ulated 25'* of the 
industry turnover in I960. H alf o f the com pany's revenues came Irom its sale of military equipment 
which constituted 5 7 of  its export. W hile R&D played a major role in the com pany’s dynamism, 
oiost o f  it was for military purposes. The company was larger th in  Bull, had diversified electronics 
firms whose main activity was in professional electronics hut was not specialized in computers I hid

p. 74
3 0 0
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system in order to enable France to follow the development of NATO's NADGE 

system. With its alliance with TRW, CSF was convinced that it would be able to fulfill 

NATO electronic components standards. It stated that:

L'ohjectif essentiel roncerne lex performances en commutation. On 
s'efforcera, dans les limites exprimes ci-dessus. de caracteriser le type exact 
d'element conforme aux tistes guides NATO existaates ou a venir. 
en vuc de pouvoir etudier iutilisation du transistor propose au domaine 
militaire. Cet effort comprend: le developpement technologique et electrique 
d'un transistor de commutation rapide de moyen courat.t, specific et 
presen rant des garanties de fiab ilite ... /  etude et la realisation technologique 
de transistors de commutation capahles de repondre aux imperatifs de 
performance et de prix necessites par la nouvelle generation de  
calculateurs.^2 [emphasis in original)

Although CSF was not familiar with computers, its research department was 

confident that its experience in electronic switches and commutations would enable it to 

contribute to French air defense. Their confidence was bolstered by the fact that the 

computers needed to fulfill NATO inter-operability requirements were not 

electromechanical office machines or analog scientific machines in which BULL, the 

fr a French computer maker, was specialized. Pierre Schouler the technical director of 

the Companie des Semiconductors (TRW and CSF joint-venture), maintained that:

Les calculateurs modemes sont equipes de memoires principales d grande 
capacite (8192 adresses par exemplejdont la lecture s'effeclue suivant le 
principe de la coincidence: le temps d j  cycle de fonctionnement de ces 
memoires est compris entre 5 p s e t  7 ps. Les calculateurs de I'avenir devront 
etre equipes de memoires principales fonctionnant avec un temps de cycle 
n'excedant pas 2 ps. H n'existe pas d I’heure actuelle un fabricant 
en France de tores de ferrite suffisamment rapides pour 
remplir cette condition, et dont le courant de commande soit 
compatible avec une electronique associee de prix 
acceptable^. |m y em phasis]

A<>‘ C A C . 77/321. A rticle 720, C om pagnie G cnerale des Sem iconducteurs S t-E greve (Isfcre), 
Declaration d'inicntion, Elude de diodes silicium de commutation pour calculateurs. Avril 1964, p.2.
,0? iiniL. P 6

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

170

The last sentence of this statement is not true because there was IBM-France 

which, since the mid-1950s, worked for the French air defense.104 Inspired by its 

parent company, IBM-USA. in 1959 IBM-France created a military division and 

developed indigenously, a germanium-based transistor with which it manufactured a 

series of equipment for all three armed services. It built the first generation of 

computers that were used in the Systeme de Traitement des Informations de Defense 

Aerienne (STRIDA), the CAPACII and III. These digital computers were connected to 

radars and performed air surveillance and fire control. With these computers, it was 

possible for the STRIDA to be part of NATO mr defense network, the NAIXiF 

system. Moreover, IBM-France also built the PACA computer for missile guidance lor 

the French Navy and the BGEa computer as a shipbome version of PACA.MiS

As Table 10 shows, IBM computers dominated French military procurement. 

French companies' incompetence in new components made IBM-France the only 

company able to satisfy defense demands. Between 1959 and 1965, the IBM 370 

computer series replaced the STRIDA generation: the CAPAC I and II. The IBM 370 

computer was not only used for air defense. The French Navy also used IBM 370 

versions in the MASURCA Mk II armament system, in several frigates and 

incorporated them into COLBERT, a French mainbattle navy ship.11*6

IBM dominance was not only in military communications. French nuclear 

scientists also utilized IBM computers. After experimenting with FFRRHNTI's

304 Although this company is an IBM-USA subsidiary, the company was registered in t rance since 
1924 as a French company. It was the only company that was able to supply t rench defense with 
digital computers, without a co-operation agreement with a foreign partner
305 O. Darrieult, "Intertechniquc: Une voic franyaisc en informatique". P. Chatelin and P P. Mourner 
Khun, Deuxicm c Cotloque sur I'Histoire oe rinform atique cn France. Pari>. 24 25 7U avnl IW 0 
p .87
306 Ib id .. p .87
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Mercury computer and attempting to use the CULL Gamma 60 computer, the Direction 

des Applications Militaires and the civilian department, both sections of the 

Commissariat d'Energie Atomique (CEA) bought several versions of IBM computers. 

This decision was motivated by the inability of the French computer industry to cope 

with the new military environment within which French defense policy evolved by 

following US practice.307

If we take from Table 10, only the computers ordered, quantitatively, the 

division between IBM (20), LCT (8), SAGEM (12), CAE (51) favored the French 

constructor, CAE and not IBM. However, the RW 130 and 133 computers were not 

built with French technology. These computers were built under license from the 

American company TRW, ?nd, from 1965 the IBM-France CAPAC III replaced the 

CAE RW 130 computers (33 machines) in missile guidance. This change left CAE- 

TRW products only in submarines. As a result of this change, in 1965, IBM-France 

dominated the French military market not only in communications but also in missile 

guidance with its CAPAC III series which were replaced in 1975 the IBM 370 

scries.308

307 A. Amouyal, "Les debut de I'infonnatique au Commissariat de I'energie Alomique", In P. Chatelin 
et P.Ii. Mourner Khun (eds). Deuxidme collogue sur I'fnformtique en France, op^dl-. pp. 11 -25.
308 H. Boucher. "L’informatique dans la defense", op. cit.. p,87.
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Table 10: Digital computers used bv French defense between 19.51- l%5

Date N a m e  o f  
computer

Company Technology Mission Status

1951 CUBA SEA Tubes Simulator In study
1953 SABA SEA Tubes Simulator In study
1953 DTL LCA Tubes Torpido - Fire control In study
1954 CAB 3018 SEA Tubes Air navigation computer In study
1956 DORETHEE SEA Germanium Artillery fire control In study
1956 PACA I IBM France Germanium Simulator In study
1957 DORETHEE SEA Germanium Missile guidance syicm Prolyjv
1958 PACA 11 IBM France Germanium STRIDA Communications 2 ordered
1958 CAPAC I IBM France Germanium Missile guidance system In study
1958 CAB 3118 SEA Tubes Artillery fire control In study
1959 CITAC I IBM France Germanium STRIDA Communications Prototype
1959 CAPAC II IBM France Germanium STRIDA Communications Prototype

1960 BCAe IBM France Germanium Missile guidance system 8 ordered
1960 CAPAC II IBM France Germanium STRIDA Communications Series
1961 LCT Germanium ICBM (M issile detection) K ordered
1962 SAGEM Silicium ICBM (M issile detection) 6 ordered
1962 CROUZET Integrated circuits Airborne computer In study
1962 CITAC II IBM France Germanium Artillery 10 ordered
1963 CAPAC III IBM France Germanium STRIDA Communications prototyp.
1963 CAPAC III IBM France Germanium STRIDA Communications In study
1963 R W I30 CAE Germanium Missile guidance system 33 ordered
1963 R W I33 CAE Germanium Submarine shipbomc IK ordered
1964 SAGEM Silicium ICBM M issile detection 6  ordered
1964 SAGEM Silicium Airborne computer In study
1964 SERPEL IBM France IBM-360 Simulator In study
1964 SITERE IBM France IBM-360 Simulator In study
1965 CAPAC III IBM France Germanium RADIAN (Missile) Series
1965 CAPAC III IBM France Germanium ICBM Detection In study

Reference: H. Boucher, "L'inkormatique dans la defense", in Collogue sur I'histoirc dc I'inlormatiquc cn
France, op, ciL p.95.

Besides CSF, SEA, CEA and IBM-France there were aKo Signaux et 

Entreprises Electriques: the Companie Generule d'Electricite (CGE), Companie des 

Compteurs (CdC), Compagnie Fran^aise Thomson Huston (CFTH) and Alsaeienne de 

Construction Meeanique that all with the exception of BULL contributed to French 

defense electronics309. However, these companies were unfamiliar w ith c o m p u te r

309 R. A. M allet. A perfus de I'clectronigue franyaise. Cddit de I'Ouest 1954.
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architecture and new computer components, especially transistors. Given their 

technological incompetence, they proposed that in order to contribute to the new French 

defense they should be associated with American companies specialized in the field.310 

By 1962, the CGE had chosen a license from the American company, Scientific Data 

System (SDS), to participate in the French nuclear program and the Compagnie des 

Compteurs also bought a license from the American company PACKARD BELL. 

While all of these French electromechanical companies sought to introduce themselves 

on modem computing through American licenses, only BULL remained aside.311

Since 1931, BULL'S activities were under the jurisdiction of the Service des 

Machines de Precision of the Ministere de la Production Industrielle et du Commerce . 

By 1935, it had built 60 mechanic calculators and with these machines it conquered 

15% of the French market. It surpassed SAMAS312 and became the main IBM 

competitor in France. In the years following the Great Depression, BULL gained 

market share in Belgium, Switzerland, Italy and the Scandinavian countries. Unlike 

IBM whose European subsidiaries had their own factories, BULL's production was 

centralized in France. Until the late 1940s. with its own mechanical techniques the 

company was the largest French producer of office equipment. With its 385 machines 

installed, BULL surpassed IBM in the French market.313

310 "i.-ithc a I'attcntion de M onsieur le M insitre d’litat", op. c it. p.86
311 H. Boucher. "L'informaikjue dans la defense", op. cit.. p.88.
312 SAM AS is for Societe Anonyme des Machines a Statistiques created in 1923. It distributed 
the equipm ent o f  Accounting and Tabulating M achine, a subsidiary of the British com pany Powers 
Accounting M achines Co., itself created in 1911 in the United States by Jam es Power.
313 P. E. M ounicr-K hun. "Bull: 70 ans dc traitcm ent de I'inform ation", D euxiem e collogue sur 
lin fo rm atique  en France. Conservatoire des Arts et M etiers, Paris, 24 - 25 - 26 avril 1990, pp.273- 
284.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

174

In the early 1950s, the French Ministry of Industry and Commerce 

protected-*14 BULL'S French market from foreign suppliers by imposing import quotas 

on IBM while BULL signed an agreement with REMINGTON (an American company) 

to distribute BULL'S machines in the US. In 1948, as the use of mechanical techniques 

for calculators matured, BULL sent a team of engineers to the United States to rev icvv 

new breakthroughs in electronics. In 1951, upon their return from the US, these 

engineers built the Gamma 2. This machine was based on germanium and used delay 

line techniques for stored programs313. During that period, the company acquired f rom 

REMINGTON-RAND UNIVAC the magnetic amplifier technology at the same time as 

the latter replaced that technology with a transistor. In 1953, BULL introduced the 

Gamma 3 at the same time as IBM entered the electronic computer industry, and a little 

after the British firms FERRENTI and ENGLISH ELECTRIC. The Gamma 3 was in 

fact a response to the IBM 604 computer. The success of the Gamma 3 of which ! ,200 

were made, was at the origin of the company's rapid growth between 1953 and 1958. 

During that time BULL had more than 45% of the French govemmen: computer market 

and this without direct financial help from the government.316 In 1957 the Gamma 3 

and its modified version the Gamma Extension Tambour (ET) were used 

unsuccessfully by the Institut Blaise-Pascal of the CNRS, the University of Grenoble 

and the nuclear center of Marcoule.317 In I960 when BULL's contract with 

REMINGTON RAND UNIVAC ended, it stood alone in its confrontation with IBM.

3 *4 A. J. J. Bothelho, "The State and The Political Co « Unction of Inform ant's in t rance ami l i i a / i l ", 
In P. C hatelin et P.E. M ounier Khun (eds), Deuxiem e collogue sur lln fo rin a tiq u c  en I t an te . 
Conservatoire des Arts et M etiers, Paris, 24 - 25 - 26 avril 1990. p. 11.
3 *3 B. Leclerc, "Gam m a 3 et G am m a ET de Bull: Du Calculatcur a 1‘Ordinateur ".In P. Chatelin et
P.E. M ounier Khun (eds), Deuxieme collogue sur llnform liuue en France, up. CIL. P 175.
316 OECD (D irectorate o f Scientific Affairs), G ap in Technology Between Member C oun liies. up, 
c it.. p.73
3 ,7  p. E. M ounier-Khun, op. cit.. p. 290.
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This was the situation where BULL had been obliged to buy an RCA license to 

manufacture and commercialize the 304 RCA computer model under the name of 

«Gamma 30».3I,<

The completion of the SAGE system and its many technical breakthroughs 

described in the Chapter Two hurt BULL in the French scientific, military and 

industrial automation market. As French military and nuclear scientists began to look 

towards the US for new equipment, BULL’s share of the French market began to 

decline. Moreover, the company was heavily indebted and it was also unable to sell its 

products in both French and international markets. This was due to both market and 

technical failures of the company's latest product the «Gamma 60». In spite of the 

machine's technical sophistication, it could not generate enough turnover to cover its 

research and development costs. In addition, the «Gamma 60» contained several 

technical shortcomings that were intolerable, considering the machine's high cost. 

Furthermore, while the absorption of the high production cost of the machine required 

a large market, the «Gamma 60» was designed for a restricted use: scientific 

calculation. Along with these difficulties, the structure of the Gamma 60 was not 

flexible and that did not allow the customer to use it for purposes other than those 

designed by the company. BULL itself was unable to convert it for purposes other than 

for the one initially designed.319

11 **B. Lcclerc, "Le Gumma 60: une aventure humaine et technologique", in P. Chatelin (ed) Collogue
sur I'histoirc de I'intomiaiiuuc en France. Grenoble 3-4 5 Mai 1988, pp. 293 7
319 C A .C  77/321 Box No. 995, "Fichc a Cat tent ion de M onsieur le M inistrc d'Etat", June 8. 1964.
pp. 1 2

with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

176

4.3 THE FRENCH POLICY OF INTERDEPENDENCE AND THE FOURTH 
PLAN'S ELECTRONIC AND COMPUTER DEVELOPMENT PROGRAMS

One year after the Semi-Automatic Ground Environment system was declared 

operational in the United States in 1959, and while the French and other Eurojieans 

were questioning the Pentagon-NATO standardization policy, the twelve members of 

the CCRST wrote a number of reports about the state of several scientific disciplines in 

France. Among these reports was one written by A. Lichnerowic/. and entitled CaU itl 

effectif320 The starting point of Linchnerowicz’s assessment was the observation that 

numeric calculus had changed qualitatively the conduct of fundamental and applied 

research. This analysis led him to plead for the creation of a national calculus center. 

Linchnerowicz believed the center would fulfill several tasks: training; the diffusion of 

new techniques and the production of scientific computers. Furthermore, he felt the 

center could perform industrial and commercial activities like any other private 

enterprise.321

Several problems beset Lichnerowicz’ s project. First was the lack of French 

specialists in the new computer techniques. Second was the resistance from the ( On set I 

des ministres led by the finance minister, who were reluctant to create a new research 

structure. This was also a concern stemming from the Education Ministry which saw 

the creation of the calculus center as an encroachment.322 Given these obstacles, the 

center was not established. However, the idea to develop an endogenous computation 

capability remained among the government’s primary concerns. In 1961, during the 

preparation for the Fourth Plan, among the several issues debated within the French

32® A. Lichnerowitv "Calcul effec tif’, Archives National (thereafter AN) A N /X7/040I/I4? 115/ K4X
32 * th id . See also G. Ramuni. op. c it. p. 339.

Ibid.
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government was again the state of the national electronics industry. On this occasion, 

the government decided to intervene by establishing new research structures designed 

especially for the development of electronics. The objective was co-ordination of the 

different government departments' research efforts in electronics.323

Accordingly, an order-in-counci I of March 27, 1961. created the Permanent 

Electronics Commission of the Plan (COPEP). COPEP was a platform of discussion of 

French policy in electronics. It regrouped members of the DGRST, DRME, CNET, 

CCRST and the Commissariat General du Plan w ho dealt specifically with electronics, 

fts mandate was to propose a policy for the expansion of the electronics industry during 

the next ten years and to elaborate procurement policy. Although it translated different 

governmental concerns over electronics, it was chaired by a military officer Admiral 

Conge appointed as COPEP president. Mr. Lescop (the director of the Departement des 

industries mecaniques et electriques du Ministere de I'industrie) was appointed vice- 

preiJent324. COPEP designed the electronics policy of the Fourth Plan.

The lack of co-operation between the French computer and telecommunication 

sectors was pointed out by COPEP members as the major structural weakness of the 

French computer and electronics industry. The first COPEP report325 dated August 10, 

1961, pointed to the technological backwardness of the French electronics industry and 

to the need for special government policy in this sector. It proposed greater use of 

electronics components in the manufacturing of any type of computer. Furthermore, 

COPEP advised that, in the future, the government should include in its modernization

323 hkiu
324 Ci. Kamouni op. c it-  340.
325 C.O.P.E.P. “Proposition d une action speciale en favour de l elecronique». 10 aout 1961, No. 61- 
12/ C O  P.K.P.
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program a computer development initiative tor the purpose of translation and 

documentation326.

During the same year, the DGRST proposed three kinds of government action: 

( I) direct intervention through offers of research contracts to national companies; (2) 

government direct financing of research for the equipment that it orders or (.*) 

company's self-financing that would link the ratio of its research exfienditurc to the 

volume of its sale of equipment to the government. The DGRST was particularly in 

favor of this last approach. To guarantee the success of this approach, it excluded 

offshore procurement of electionic equipment327, favored "concerted action" measures 

that would co-ordinate and orient electronic research (public institutes*28 and private 

companies) with a nationwide electronic procurement program in the government and 

private sectors. Following these suggestions, on October 10, 1961, on the COPEP 

suggestion, the government adopted an "Electronic Concerted Actions" and an 

electronic components research budget.32**

Although the DGRST's plan favored protectionism it was not clear that COPEP 

"Electronic concerted actions" would follow the DGRST. From the COPEP point id 

view, these "concerted actions" were not meant to overcome dependency on US 

research. It was a training program to familiarize French engineers with the latest

326 Hud,
327 The D .G.R.S.T. maintained then that the recent C'.N.R.S. decision to procure the I M.M 
7054 com puters for its scientific centers must he blocked because such an o il shore procurement 
p rac tice  w ould  co n stitu te  a loss o f  opportun ity  for F rench  com pan ies See P rc in iri 
Ministre/D.G.R.S.T. "Projel de rapport du Delcguc General a la Recherche Scicntifiquc cl Tec hntquc a 
M onsieur le Premier Ministre", N°IN/47/NC, op. cit.. p.5
328 These are:thc Conseil national de recherche scicntifiquc (C'.N.R S.); the C'onseil national des 
etudes en telecommunication (C.N.E.T.). the Commissariat d'energic atoinique (C 1 .A  i and Flcctriritc 
de France (E.d.F).
32<* Premier M inistre/D.G.R.S.T, “Projet de rapport du Delcguc General a la Recherche Scieniifiquc et 
Technique a  M onsieur le Premier Ministre". N L,lN/47/NC, op. c it. p.6

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

179

American advances in the sector. There was a serious contradiction between a user 

policy and manufacturing perspective that opposed COPEP and the DGRST. From the 

beginning, the DGRST industrial policy was in a difficult position. While modem 

computers used semiconductors, there was no research in this sector undertaken either 

by French private companies or public institutes. The reason was the military oriented 

public institutions had no intention of reinventing the wheel. Their priority was to equip 

French air defense and nuclear research with real time and digital equipment.

The dominant French bureaucracies did not wait until the 1970s to realize that 

war against American multinationals was not possible. Back in the early 19c they 

understood the limits of their power to challenge the transatlantic regime. Even as they 

sought interdependence within the framework of transatlantic interoperability, in 1962, 

a document - produced jointly by the Commissariat Generate du Plan, the CCT, the 

Prime Minister Office, the Ministry of Education, Ministry of the Armed Forces, the 

Bureau of the Chief of Staffs and the Charge de Mission a la President e - stated clearly 

that there was no reason to worry about the presence of foreign electronics companies 

on French soil. Their presence could in the future favor the French balance of 

payments:

/ /  n \  <i pas raison de s alarmer du nontbre et de la puissance des industries 
etianftere installees en France, dans le mesure ou quelques firmes contrblees 
par nos propres capitaux peuvent pan enir a atteinc Je elles aussi un niveau 
voluble de competition technique. Cette situation est deja et deviendra au 
cours des prochaines annees un element favorable de noire balance 
t ommerciale comportant parfois des entrees invisibles importantes, tel que 
l»ar exemple le nuirche interieur international d'JBM.^*

' CAC 77321 Boc 71M, Lemcrle (Commissaire au Plan), Amiral Conge (President du C onnie de 
C oordination des telecom m unications. Delmont (Charge de M ission aupres du Prem ier M inistre). 
A igium  (D irecleur General de I'Enseignem ent Superieur - M inistere de I'Educaiion) Sallehert 
(Conseiller techniques au Minstere des Armees). Loste et Daniau (Charge de Mission a la presidente). 
C om m andant Eranchet (Elat m ajor particulier a I'E lysee). D ossier C alculateur. F iche sur tes 
calculateurs el les apparcils de traitement de l inlonnation Paris. 2 avrri ' “ M . p. 3.
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Unlike the DGRST. not only were these actors not protectionist, they also saw 

the benefit of a user policy developed by the OECD Secretary General. They 

understood that national self-sufficiency was not the option and it was wise to use 

American computers in defense, industrial organization, public administration and 

scientific research. They stressed that:

Bien que It1 marehe des calculateurs uni un tic < cm  qttt sc deveh>ppe !<s plus 
rapidement. ce n eat pas son volume tinatu ici qui icncni I’attention. mats 
I'incidence t/uc It’s appareils f t  Its techniques nouveUcs de fitiilcmcni de 
I’information auront de plus en plus sut I'eitsemhle des octivites nahomiles 
(defense, organisation industnelle, administration, recherche, en I ' ' 1

The similarity between this analysis and the view of the OECD Secretary 

General is striking. The French actors who were responsible for military procurement, 

telecommunications and nuclear energy although previously having contested the 

NATO rationalization discourse, towards the mid-1960s, tended to agree with the 

OECD Secretary General's specialization approach. They maintained that the French 

electronics industry could compete internationally by developing expertise in areas 

where IBM was absent or weak. They argued that:

...la position de la societe IBM est excepttonnelle punqu elle lahnqttt It s i/-t 
des calculateurs vendus dans le monde. Cette position est t ependant tom  de 
decourager toute concurrence. En effet. IBM se dott de i oust u a vet ton 
gamme de materiel homogenes, toute to vartete des besoms. C'est /umrquoi tl 
est facile, a condition de limiter ses ambitions d un \ reneau" relan cement 
modeste dans la variete des failles tru des utilisations, de (tore nneu i qu ‘ IBM. 
et pas plus cher.^~

Moreover, in conformity with the OECD General Secretary's user approach. 

COPEP members emphasized that the modernization of French electronics depended 

not on technology push but on demand pull. In other words, the French industry could

331 Ib id .- p.I 
33~ Idem , p.2.
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noi innovate if there was no dem ind tor high quality and sophisticated information 

processing. The same document asserted that:

d est r rat que « 'e\t la miniaturisation des composants clei tioniqucs qia a 
/remits It- developpement des ealculateurs. c e soni ces denuers qtu t ansitlueul 
dcia te principal debouche pour les senn-t onductems...l.cttr part en vateui 
clan supeneurc au tiers en IV60 el elle des ran s 'at < roitrc de beam oup dans 
I 'avemr^*

It could he argued that this convergence of views between sectors of the French 

government and the US National Science Foundation and the alliances between French 

and American companies represent a hegemony in the neo-Gramscian sense or the fact 

that the French government did not reject the user approach show s the effectiveness of 

a regime in the liberal sense. However, where both theories see only transatlantic 

cohesion, we detect contradiction. Thus. >i was the above-mentioned actors' concern 

w ith their country 's technological and political vulnerability vis-a-vis the United States 

that led them to take what they believed to be scientific and technological measures 

needed to avoid subjecting their independent nuclear and military policy to an eventual 

US technological embaigo.

I lie joint divument cited above asserted that:

U . est tmpo'Uint de son se maintenir dans not re pass quelquts troupes 
hbres s is-a s is des < apnaux d'Outre Atlantique. Suuee a  la pointe du pmgres 
tetfnnque. 1'industrie des composants des calculateurs Iconune d'ailleurs 
I Industrie des com/rosants elet tromquesl doit etre en mesure de nous rnettre a 
labris des 'embariios '., de certains composants electroniques It n ’est 
d ’ailleurs pas b tsoin pour eviter ces "interdits" de fabriquer  
effectivem ent tous les materiels vises, mais d'etre capables de 
le faire darts le cas eeheant a des prix plus eteves et dans des 
delais pas trop longs. II su ffit que I 'e ffe t d 'u n  eventuel 
"embargo" ne soil pas reellement determ inant pour que le 
risque suit ecarte v<4 |in> emphasis j

Idem, p i
b k u t P ■»
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Despite CO PEP's policy o f interdependence and undei the feat ot an e* entual 

A m erican em bargo, that the Fourth Plan's research program was oriented tow aids ti \c  

basic research areas: ( 11 Solid Sr te Phxsics :hat was concerned with leseaich  on 

m aterial in o rder to develop  know ledge on m agnetism , sup raconducm  it\ and 

fcrroelectncity, (2 1 semiconductor and microelectronics that also dealt with matenal. t '» 

qu an tu m  e lec tro n ics  that em phasized  research  on la se is  and then  use m 

telecom m unications. (4 i plasm a physics lor application m ladioclccuicuv and 0 1  

dependability o f  com ponents tor definition of meth*>ds and launching o! eventual pilot 

lactones.-"*  The governm ent allocated f»5 million I F to basic leseaich p io g u m s It 

should be noted that this amount did not aim to produce equipment but to laiiiiliaiize 

French researchers with American advances

Table. 6: Research in electronic components durum the IV Plan

D iscipline Number ol 
con lra t'c

Number ol new 
and

ic netted  tom rjv i>

'  u e  o l  t o i l l l . i t  I t  
in m illions Nevt 

l ic iith  1 u n .  s

Pert enl.ict

SOLID PHYSICS M u s .* 1 K ' t
SEMI 

CONDI O U R S
S.t 7 7 IK > ?

Q tA V ll'M
lU-XTRONK'S

41 h S i *

PLASMAS ->-1 U S t ' H
DifPHNDABILJlY M VK M i < <

TOTAl-S :« 4 s MM 1

S ources: CAC777 321/729 D.G.R.S.T / C onnie de I eleciionique. Kap|>oii d at livile 
d u IV " Plan , N c F R /I7 /R P

" *  (*A tV 77^2  I H2K>. I X .  R S I  < omilc tic 11 k \  Honiquc  «»i I i l j J m i t  »l>. IV Pin.  N 
I K /I7 /R I ' not dated . p I
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The institutions that took part in these research programs were the Air Force 

laboratory, (the Service de Traitemcnt et de Transmission Adrienne  (STTAe)i the 

Ministry of telecommunications through CNET and the Mintstere d'Ttat charge de  la 

recherche scierttifique et des questions atomiques ei spatiales through the Commisshm 

de I'fcnergie Atomique (CEA). Since this research was about military procurement, 

telecommunications and nuclear energy, the DGRST was excluded. It was the DRMF. 

that took the leading role in coordinating and superv ising this program. A report on the 

activities of the Fourth Plan described that:

C'est surtout aver la Direction des recherehes et des mosrns d'esujis 
(D.R.M.E.) que les liens ont etc les plus etroits. ear les programmes du 
Comite de lElectronique et de la DRME sont fortement imbriques. et une 
coordination constantes a ete necessaire. et facilement realisee par la presence 
dans 'e comite et dans chacune de ses commissions de rcpresentants qu a l i f i e s  
de D.R.M.E  336

336 Ibid .. p. 2.
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Table. 7: The result ol the Fourth Plao.RgJigary:b.Program

RESEARCH HELD SECTOR AND APPLICATION STAGE OF PROGRESS

SOLID PHYSICS 
(1 )Thin Magnetic I-aycrs 
( CENG - L.M.T.)

Fast digital memories 
tor computers Laboratory fabrication in 

L.M.T (AT&T affiliate)
(2)Twined Magnetic layers 
(C.N.R.S. - Grenoble)

Computer memories 
for non-destructive reading

currently studied in S.E.A

(3)lnductnr
(C.S.F)

Coil with high magnetic 
field

laboratory fabrication in 
C.S.F

(4)Ionic Probe Chemical analysis and 
isotopic

Development realized bv 
CAMERA

(5 iSupereonductor coils 
(Institut d'Elcclroniquc 
d'Orscv)

High precision magnetic 
resonance tuning

laboratory fabrication

(6)Ferrile
(C.N.R.S Bellevue)

Inductance with high 
coefficient of over-voltage

Current development in L.M.T.

(7Preparation of In Bs of High 
Purity

Infrared detection in 
micro-material 0.1 to 2 mm

manufacturing in series

(8) Study on titanium 
(L.C.C.)

Realization of plates for 
integrated circuits

Industrial development made by 
RADIOTECHNIQUE 
(PHILIPS affiliate)

SEMICONDUCTORS 
(9)Study on semiconductors by 
X ray (Lang methods)
(Science Faculty of Orscv)

General use in micro 
electronics Laboratory experiences

(IO)Epitaxy on silicon 
(RADIOTECHNIOUE)

General use in electronics Laboratory preparation

( 11 )Epitaxy on silicon 
(L.T.T)

Basic research No industrial development 
in the foreseeable future

(12 (General research on epitaxy Very important technology 
in electronics

Industrial patent deposited - 
Development was underway 
(C.S.F)

(1 -t (Methods of preparing As Ga. 
mono-crystals (Science 
Faculty of Montpellier) and 
Research in semiconductors 
(C.N.R.S. Grenoble)

General use in micro-electronics Laboratory development

( I4)Transistor with 
metal - sem iconductor 
interface
(Mompellier faculty of Science)

General use in micro-ciectrcnics 
Possibility of realization of 
diodes matrix tunnel for 
calculators

Laboratory Development

(l5)Heticon waves 
(E.N.S.)

Basic research Development was too far
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Table 7 continued
(16)Passivization of 
semiconductors contrivances - 
Stabilization of 
MOs Structures {C.S.F. and 
S.E S C O)

Very important technology 
for electronic

Patent was deposited 
Development was under 
way at C S.I and S l: S t ’ O

(17)Micro-fabrication by ionic
bombardment
(Orsev Faculty of Science)

Very' important technology 
in microelectronics 1 aiboratory experiences

Quantum Electronic

(18)Millimetric Masers 
(Grenoble Science Faculty 
and ALCATEL)

Telecommunications Laboratorv fabrication ul 
AI.CATEL

Gas Laser 
C.G.E. - C S F.

Diverse applications Current development in 
C.G.E. & C.S.F. laboratories

( !9)Parametric amplifier 
in light strip

Possibility of realization of 
millcmetric lasers

No foreseeable industrial 
development

(20)Diodc lasers of Ga. As and P
Ga. As (C.S.F.)

Diverse applications Laboratory fabrication at ( S I

(22 )Photocatodes for
Progressive tubes waves 
(C.S.F.)

Telecommunications Fabrication in C.S.F 
laboratories

(23)Study on the structure 
of Si and Sb band 
(Ecole Polytechnique)

Possibility of realizing 
millimetric lasers

No foreseeable industrial 
development

Plasma
(24)Magnctism of Plasmas 
(Ecole Polytechnique)

Experiences in plasma 
physics

laboratory experiences

(25)Artatron tube (C.S.F.) Telecommunications Industrial development 
realized by C.S.F.

(26) Cold emission cathode 
(C.S.F.)

Diverse Fabrication in C.S.F 
laboratories

(27) Ceramic-metal tubes 
(C.N.A.M- C.F.I..)

Realization of cold alkaline 
and stable plasmas

Fabrication in the CNAM anil 
CFTH laboratories

Sources: CAC/77 321/729 D.G.R.S.T/Comite de I'electronique, « Rapport d'activilc du IV Plan*-. N 
FR/17/ RP. PP. 13-15.

As Table. 7 shows, the only French computer maker that was included in the 

DRME research program was SEA. The program was dominated by CSF and included 

many scientific institutions. In conformity with the view that sought to include foreign 

firms as part of the French technological system, ITT and PHILIPS also participated in 

this program through their respective French affiliates, RADIOTECHNIQIJE and 

LMT. While PHILIPS' participation showed the will o f French government to
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encourage European cooperation, the government invited IT&T to participate in order 

to benefit f rom the iatter's expertise in satellite and airborne computers.

In compliance with the policy that sought to anticipate the effects of an eventual 

American embargo on components, the military did not seek to manufacture 

semiconductor components but to enhance the country's research capacity. This 

approach was opposed by the DGRST who wanted research leading to industrial 

development.^37 The DRME replied that the original objective of the Fourth Plan 

electronics program was not about manufacturing components but the development of 

new relationships between universities and industries in order to facilitate the 

circulation of ideas and to familiarize scientists with industrial problems. According to 

the DRME. such a policy served two purposes: first, it prepared the nation against an 

eventual American embargo and second, it adopted a user policy that would enable 

French scientists and industry eventually to develop specialization in certain areas of 

electronics. The DRME stated that the objective was to guarantee a rapid circulation of 

ideas, to orient the research of certain university researchers towards industrial 

problems and to help scientists and engineers to find new solutions to their 

problems.338

' According to an assessment made by the DGRST :

Si I‘on considere maintenant les resultats detail Ids des programmes de 
recherche, en raison de la nature meme du programme, les plus inieressants 
n'ahoutissent pas en genera! a des produits spectaculaires,..dcs tres 
nomhreuses >'■ tides qui pourrait aboutir a  des applications interessantes ne 
sont pas encore exploitees par suite de l\absence d'une aide au developpement 
efficace, susceptible de prendre la suite du Comite de I'dlectronique. Cet effet 
a die tres sensible en fin  de P lan ...

CAC/77321/729. D.G.R.S.T - Comite de 1‘Electronique «Rapport d'activite du IV° Plan». op. cit..

338 Idem
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IS 7

F ro m  the  D G R S T 's  po in t o f  v iew , not only d id  the  en tire  f o u rth  P lan

elec tro n ics  p rog ram  fail to  take into considera tion  the concerns o f  industry  hut the

research  undertaken  w as not even orig inal. The delegation stressed that:

. <3 Vorigine de eerie constataiton. e est le manque dim agm ation mamteste 
generalement pur les ehereheurs. II est en eftet regrettable de constatet tjue 
toutes les propositions deludes soumtses an Co wife a purr quelque\ ties 
rares exceptions, s'inscrivaient dans un program m e public i h \  << 
programme, p a r  son essence meme. ne peut etre original 11 est necewatre que 
les scientifiques prennent conscience de ce fait et essaient d  \ remedier dam  
les annees a venir .34<)

T h is  s ta tem en t is not on ly  a c ritic ism  o f  the D R M E  hut a lso  of the  O E C D  

S ecre ta ry  G en e ra l’s app ro ach  to  sc ience policy  w hose im p lem en ta tion  by the DRME. 

du rin g  the  F ourth  P lan  p rev en ted  F rance from  m aking  an  o rig inal co n trib u tio n  in the 

in ternational e lec tro n ics  industry-. A s a  resu lt F rench  industry ’s com p etitiv e  position  111 

the in te rn a tio n a l e lec tro n ic  m arket w ould  be  hurt. " ...// faut reconnoitre que Vac t ton 

concertee n'a pas apporte une solution d tous les problemes. I'm effet..., elle n'a pas pu 

assurer le developpement des produits on materiaux necessaires a la prosperile de nos 

industries en face de la concurrence Internationale. ” '4 1

In  short, w h e th er the Fourth  P lan 's  e lec tron ics  research  p rog ram  w as a success 

o r  a  fa ilu re  d ep en d e d  on  the  o b je c tiv e s  o f  each  cam p . F o r th e  m ilita ry -d o m in a te d  

sec to rs  o f  th e  g o v ern m e n t, the  resea rch  p o licy  o f  the F ou rth  P lan w as a su ccess , in 

p art, b ecau se  it w as conce iv ed  as a com plem entary- ac tio n  to  the e ffo rts  u n d ertak en  by 

the  F ren ch  e le c tro n ic s  in d u stry  th ro u g h  the  co m p o n en ts  p ro d u c tio n  c o n tra c ts  w ith

According to the DGRST: "Un autre reproche qui pourrait etre fa it a faction concertee. est 
d'avoir "trop interesse" certains secteurs d'activite scientifique. On peut eonstater en effet que les 
directives du Comite, iointes d  cedes de la D.R.M.E.. on a pratiquement orientf toutes les reeheri hes 
dans certains domaines. au point que le quasi totalite des publications relatives a ces sujets pronennent 
des contrats passes par ces deux orgamsmes. Le cas de lelectronique est paiticuherement fruppant 
Idem, p. 18.
340 Idem , p. 19.
341 Idem , p. 18.
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A m erican f irms. This policy was also  a success because the m odesty  o f  the research  

program  prevented a higher financial w aste than the D G R ST industrial in itia tives could 

have otherw ise risked. M oreover, w hile the Fourth Plan com plied  w ith the transatlantic 

reg im e’s user policy, it a lso  secured  F rance s m ilitary  p rogram  from  the e ffec ts  o f  an 

eventual American technological em bargo.

F rom  the D G R ST 's position , how ever, the p rogram  w as a fa ilu re  b ecause , 

w hile in the United States research in electron ics w as increasingly  m oving tow ards the 

use o f  sem iconductor elem ents such as silicon, French electronics researchers w ere still 

u s in g  m e ta ls  (fe rrite ) to  d ev e lo p  e lec tro n ic  c ircu its , M o reo v er, a cc o rd in g  to  the 

D G R S T . although  the O E C D  suggested  g rea te r industria l o rien ta tio n  for sc ien tific  

research , m ost o f  the Fourth  P lan 's research  resu lts  w ere  far behind  d e \e lo p m e n t and 

industrial production. They rem ained e ither theoretical o r  at a  laboratory stage.342

In short, if there was a failure, it was the DGRST’s incapacity to impose its 

views on the universe of the French political discourse in ICT. This fundamental failure 

o f the DGRST's initiatives was reinforced the Delegation’s lack of a credible industrial 

ally within the French industrial structure. The only company that could have supported 

the DGRST position was BULL, but the latter was in financial turmoil. Consequently, 

even the Minister of Science who was the traditional DGRST ally was reluctant to 

support the DGRST’s industrial initiatives during the Fourth Plan. It was for this 

reason that the civilian dimension of the Fourth Plan's electronic policy was limited to 

user policy and university research in programming. A note addressed to the Prime 

Minister by the Minister of Science underlined that:

J'ai fa it differer jusqu'ici /'execution dune partie importante du programme de
recherche de la Delegation a la Recherche Scientifique Technique dans le

3 4 2  I d e m , p . I K
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dom am e des etileulaieurs ehx tromques. en raison ties tm enm ities mtti>,itnte\ 
p a r  i'a fla ire B l  id.. Seules ou t etc pt>ursm\ ies eetie tsnm e, ties ntesures  .;
Ciirui ft're  uruser.siia ire p o tta tu  p r im  ipa lem en t sur le n a ile m e n t tie 
I'informatum. E tant dotm c les d i'nuers deseloppemenrs de i af f at t e  HI 11 . d  
me parait q u i t  n \  a pas lieu de tarder tkaan tave  a detinit . c ,/rte pouritiil e ln  
hot re program m e de reeherehe dans le Jonuune des ( ,ilt ulatem s  ' J  '

According to the M inister of Science, he was the one who postponed the 

DGRST’s manufacturing program. From what has been said so tar. it is clear the 

Minister o f  State had overestimated his power since it was the Canute tie i'Cieetnm ujtte  

that was dominated by the military land within which the DGRST was in a minority) 

that postponed the DGRST’s industrial plan. Moreover. BULL’s financial problems 

were not the only issue since CSF faced the same problems. It will be seen in the 

following section that it was BU LLs participation in miiitur\ policy program that 

caused difficulties for the DGRST's industrial perspective. BULl was not willing to 

work for French defense and for this reason, the Minister o f state’s financial rescue 

plan to save BULL was opposed by CSF and its military allies. In order to show this, 

we now' discuss the two com puter development programs of the F ourth Flan: the 

Quatre Axes  and Hexaf>one initiatives, both o f which were aborted before 

implementation.

4.4 THE QUATRE AXES AND THE HEXAGONE

It should be noted that, for the military-dominated French bureaucracies, a 

policy to manufacture com puter components in France for an independent French 

com puter industry was not an option. Competing immediately against IBM in large

C A C  77/321 Box 729, G aston  Palew ski. le M m istre d 'L tat charge a la R echerche S c icn lihquc  el 
d es  Questions A tom iques et Span  ales "Le M inisire d 'L tat a M onsieur le Prem ier M m istre  O bject 
R echerche Scientifique. A ction concertee dans le dom ainc des calculaieurs clecirom qucs Paris le 2V 
7. 1964. p . I.
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systems or middle-sized computers was obviously unrealistic. The only possibility was 

an interdependent development program based on licensing agreem ents with l TS 

com panies. This approach would allow French industry to manufacture and sell 

products different from those of their American licensors at the s une time us it 

complied with military demands of interdependence and NATO requirem ents for 

interoperability. In terms o f civilian technological interdependence, this was also the 

case o f BU LLs technological agreements with UNI VAC and RCA. This choice made 

sense within the context o f  the science policy designed by the OECD in the early 

sixties. In other words the aim o f French computer policy w as not so much commercial 

success; it was to enable French electr s firms to absorb advanced com ponent 

techniques developed in the United States in order to keep a substantial protected share 

in the internal market. Thus, the only way to attain this objective, or so it was 

perceived, was to re-orient the entire French computer industry from special-purpose 

analog machines to general-purpose digital computers. However, the question was: 

who among the companies and group of companies would carry out this project: the 

military and their industrial allies such as CSF and CGE or BULL and the DGRST? 

Moreover, even if BULL were integrated into French policy whose purpose would the 

company serves: the development of marketable computers as the DGRST wanted or a 

complement to the off-shore-oriented military procurement policy as the DRME an J its 

institutional allies required? These were the questions whose debate during the Fourth 

Plan (1962-1964) blocked the implementation of two computer development programs.
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4.4.1 The Quatre Axes Computer Development Program

Despite differences in approach between the DGRST and the other institutional 

actors, a compromise was reached in !0fc2 to include BULL in the Quatre A\es 

computer development program. As its name indicates, this program was to foster co 

operation among French electronic and computer companies through four research and 

development projects. (1) The development o f an embedded general-purpose computer 

(Calculateur uttiversel emharquee544) that was meant to bring together the< ompagme 

de telephonie sans fd  (CSF) and BULL; (2) research on digital computer structures that 

was designed to ally the Soeiete d ’Electronique et d'Autonatique (SLA > and Mi ' l l ;  ( t » 

research on a hybrid com puter that COPEF gave to SLA and; <4> study of the 

possibility o f manufacturing a scientific computer that was also meant by COPLP to 

bring BULL and the SEA into a partnership.*45

As can be seen. BULL was central to the Quatre Axes program. However, as 

CSF alleged, the implementation o f this program was hampered by BULL's Jebts. 

COPEP and CSF were thus confronted with the following dilemma. Either they leave 

out BULL and lose its experience with computers in which case, the company would 

likely fall into foreign hands, or they keep BULL in and seek a satistactory solution to 

its financial problems. However, this solution would have taken funds from the Fifth 

Plan electronics research program. For the CSF, keeping BULL as an important 

participant in the national electronic policy would cripple the Quatre Axes program 

because BULL was not committed to defense work. To avoid this, the CSF refused to

544 This w as a  m achine to be incorporated tn a navy ship or aircraft
*45 C.A.C. 77/321 Box 995. "Le deieguc general a M onsieur le M m istre dT.lal charge de la rcctierche 
scien tifique e l des questions a tcm iques. O bjet: cacu iatrices e icclron iqucs !M un projet dc ictfrc a 
M onsieur le M inistre des Posies e t t£ i& om m um caiion". p. I .
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work with HI.'IX and formed a new partnership with the Compannie liuropeetme 

(I'Automatisme (f'HA ).*46

For different reasons, both BULL and SEA refused to be committed to 

C’SIV CO PEP’s Quatre Axes plan. They felt the program had little to do with their 

business: office automation and general-purpose computers. They believed that in 

shilling their priority to the program, they ran the risk o f becoming subcontractors of 

the main defense electronic supplier: CSF.,4? Given BULL'S and SEA’s resistance to 

the Quatre Axes orientation, the DGRST (whose role was to study market and 

technological trends in the computer industry at the global level in order to suggest a 

long-term development approach ( reiterated that government policy should revitalize the 

com puter industry and include com puter makers such as BULL and SEA. The 

DGRST's position was opposed by an alliance of COPEP. the Department o f 

Telecommunications, CSF and the Armed Services. While the DGRST's concern was 

the development o f a national computer industry on a market basis, the association of 

BULL and SEA as major partners in French electronics development also echoed the 

worldwide trend o f electronics development. According to the DGRST. the future of 

ele- ironies depended on the growth o f a general-purpose middle-sized com puter 

industry rather than on heavy, specialized equipment such those in telecommunications 

and defense.UH

W hich should not he contused w ith the Commissariat d'Energte Atomique. The capital o f  the 
Compaftnie Europeenne d  electronique et d'automatime (C E A t was held  in 1963 by T hom son 40*5; 
( S I  40*';; Kali Saint Therese 11*5; In tertechn iquc 9*5.See C .A .C . 77/321 Box 995  op. ch .. 
footnote n o .2.
•,47 Idem , p .20.
?4K J W. Cortada. Before the Computer: I.B.M.. N.C.R.. Bourrouyhs. & Remington Rand and the 
Industry They Created 1865-1957. Princeton. N J. Princeton University Press. 1993.
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The DGRST perspective alienated the C'SF and its subsidiaries because, as 

mentioned earlier, there was no commonalty of interest or structural integration 

between the computer makers and defense and telecommunications suppliers m I-ranee 

For the CSF. French independence in electronics meant the reinforcement and the 

protection of the French telecommunications interests that only marginally included 

French com puter makers. For the computer manufacturers, effect n e  policy that 

decreased dependency would mean connecting electronics development to computci 

manufacturing.

Despite their soundness from an economic point view, the DGRSI 's  

suggestions encountered opposition not only from the C'SF but also a reaction Irom the 

C S F s customers, the military and the CCT members who constituted die maturity in 

COPEP. The Department of the Armed Services and the C'CT wrote a COPEP report 

that recommended the pursuit o f a defense-oriented electronics development strategy. 

This opposition ended the Quatre Axes program in 19 6 3 .  To replace the Quatre A o n  

program, the majority in COPEP agreed in 1963 that France should concentrate its 

resources in seven areas: 1 i large defense and data processing systems including 

sophisticated missiles and military aerospace equipment; 2) electronic telephone centers; 

3) satellite telecommunication systems; 4) large nuclear particle accelerators; 5 i training 

on new computers: 6) scientific instruments such as measurement apparatus and 

medical electronic: and finally 7i consumer electronics especially items such as coloi 

TV

This option was in conformity with the user policy supported by both NATO 

and the OECD. However, it was far from the research on and development ol

-,4 y  -R ep o n se  au questionnaire du 17 ium  1964 du (iro u p c  dc travail "R c th c u fn - N orm alisation . 
Q uality"*, op. c ii.. p. 20.
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techniques essential lor general-purpose computers. Instead o f being a strategy for 

making computers, all these programs tended towards the use o f components and 

computers produced by American companies. In return, even though this strategy was 

not o f interest to BULL and the SEA. given the CCT's predictions that computers and 

com m unications sectors would merge, the implementation o f the above program 

required the building of an alliance that would merge both com panies with the 

telecommunications and defense suppliers, CSF and CGE.

4 4.2 THE HEXAGONE PROGRAM

As the parties could not agree on the Quatre Axes program, o f  the end of 1963. 

CSF presented a new program to the COPEP: the Hexagone com puter development 

program. As its name suggests, the Hexagone proposal covered six research projects: 

( I ) research and development for a scientific and military computer for the CEA: (2) a 

project for a business management com puter for BULL; (3) research on advanced 

com puter environment and structure for the Societe d'Analyse et de conception de 

systeme (SACS). |The latter had been created by CSF and the Societe d'Etude et des 

M athematiques Appliquees (S.M .A.) in 1963J; (4) m anufacturing o f  peripheral 

equipment for Bull (5) advanced techniques for the SEA and BULL and finally; (6) 

research on specialized electronic components for computers for CSF. In sum. CSF 

would do research and BULL would be confined to the development o f middle-sized 

computers that required less R&D expenditure, as the company already had a licensing 

agreement with RCA for the production o f the Gamma 3 0 .^ ’

•,5W l i t i d .  p .2 .
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Like the Quatre Axes. the Hexagone program  pitted those interested m 

telecom m unications and military technologies ithe majority ot the U O P IT  m e n i l v t s  

minus DGRST) against those (the DGRST. the Ministry responsible toi S iicn tiiic  

Research and Nuclear and Space Questions) who favored a geneiat purpose compute! 

orientation. In this confrontation, while the former prelered the impoit oi l i c e n s e s  .md 

the production o f  com ponents dom estically, the latter favored national com putet 

m anufacture and a blockade against IBM as a first stage towards the struiiut.il 

reinforcem ent o f the national electronics industry. In other w o r d s ,  this progiam  too 

suffered from an interlocking scries of refusals.

The distribution o f the research funds a m o n g s t  the c o m p a n i e s  gave t SI and its 

subsidiaries the most important research tasks. The uneven d i s t r i b u t i o n  of l e s e a t c h  

contracts caused SEA to boycott the entire Hexagone initiative The SI-.A r e f u s e d  to  

accept the H exa g o n e  plan claim ing it had not been consulted by C'SI A s  a 

consequence, the "advanced techniques ’ initiative that was meant to  force Bt 'L I . to  c u  

operate with the SEA was abolished. Although BULL for its part accepted its m in o i  

status in the program , the company refused a  partnership with S L A  a s  it w a s  a l r e a d y  

engaged in a process to  foster an alliance with GENERAL ELECTRIC' which objected 

BULL’S taking on the SEA as a partner.-*

The Hexagone program had the same fate as the Quatre A in .  it was terminated 

in 1963 before it accom plished any of its objectives. Following the termination of the 

Hexagone program, all industrial parties (excluding the C’SF because of the competition 

against the CGE in the telephone industry) and the DGRST tried to integrate the < GL 

into a new  national project. The possibility o f associating the ( ’GE led the head of the

3 5 1 C-A -C  -77/321 Box 9 9 1 . «Note sur I'industric  fran ;a ise  des ca lcu la tcu rs e lec iro m q u es- I9f» t j> I
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CSFs research department, Mr. A. Danzin to claim that associating the CGE with the 

project would cause further delay. According to Danzin, it would be necessary to 

redefine all the contracts and that would cause financial losses for his company. 

Danzin reminded the DGRST that his company had already refused other government 

contracts because of its involvement in the project. To limit the damages for CSF, 

Danzin asked the General Delegate for financial support for his company's share in the 

program. This share was composed o f  three research contracts: (1) material 

improvement: the expected sum from the DGRST was 25000017; (2) semiconductors 

(especially diodes for high speed commutation) 300000 F.F. and; (3) transistors for 

high speed: 300000 FF All these activities were oriented towards developing 

specialized equipment.352 The government did not approve C SFs request.

4,4.3 THE ALTERNATIVE TO HEXAGONE

Although the Office of the Prime Minister agreed in principle with the C SFs 

plan, it disliked the prospect of starting any project without BULL. For the Prime 

Minister, it remained essential to find a way to associate BULL with the project. In a 

note on January 1963, the Minister of State responsible for Scientific Research and 

Nuclear and Spatial Questions argued that despite the errors made by BULL, the 

company was still important for French electronics policy.353 He reasoned as follows. 

First, computers were used mainly in business management and government

352 C.A.C. - 77/321 Box 995 A. Danzin, «Action concertee calculatricc*. Note to the General delegate 
of the D G R S T . ,  No. 5913 - Danzin/Y.B.. 1963.
353 C.A.C - 77/ 321 Box 995. Projct ranis au ministre d'Etat. Le Ministre d'Etat charge & la recherche 
scientifique et des questions atomiques et spatiales & Monsieur le Premier Ministre, «Objet: Accord 
Bull-General Electric*. 24 janvier 1963, p. 2
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bureaucracies (one type of computer). In a lesser number, they were used for scientific 

research, artillery, civilian and defense telecommunications and industrial processes. In 

sum, these different uses defined four types of computer. However, the Minister 

believed that the existence o f four types of computer did not mean that there were four 

different research and development problems in manufacturing them. There was one 

problem that lay at the very heart of the computer industry-: spare parts were common to 

all types of computers and this was true even in the case of computer peripherals. 

Moreover, the interest in the digital computer (in comparison with the analog machine) 

lay in its flexibility. Given these two industrial characteristics, the Minister argued that 

there was no such thing as a general-purpose computer since a company could build a 

variety o f machines by making small changes in any type. In this view, the policy in 

computers should concentrate its research efforts on the flexible scientific and business 

machines. This, the Minister felt was the practice that had allowed IBM to decrease its 

production costs and enlarge its market share. For the Minister, IBM had occasionally 

modified an entire business machine to fulfill other tasks either scientific calculation, 

defense or telecommunications.354

Considering what was written in Chapter Two, this interpretation is wrong. 

IBM did not modify its business machine to fulfill the US Air Force's requirements in 

the SAGE system. For example, the IBM 701 regenerator was abandoned for a flip- 

flop technology developed by the Lincoln Laboratory. In reality the Minister's plea for 

a flexible business and scientific machines simply echoed the DGRST's suggestion for 

the manufacture of marketable computers and its support for BULL. The Minister of 

Scientific Research claimed that unless a company had the same commercial network as

354 lhid . p.3
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the one BULL had, its competitive strategy in Europe would be doomed to failure. 

Moreover, the Minister predicted that despite BULL'S economic and technological 

failures with the GAMMA 60, its middle-sized machines, including those manufactured 

under RCA license and IBM's business computers would hold the market until 1967. It 

was further predicted that until 1970, IBM will hold a monopoly over largest 

computers.355 The Minister's option for the period o f 1967-68 was to orient French 

companies towards the manufacturing and marketing of middle-sized machines and the 

continuation of the different services related to them. According to the Minister this 

option was strategically necessary even if it required French electronics companies to 

seek technological agreements with IBM and other large American com puter 

companies. Two years were considered sufficient to prepare French industry for 

international competition.356

In a meeting357 held in December o f 1963, the Minister presented his option 

before the Electronics Committee o f the Plan. It was an option that clearly favored 

BULL and its technological agreements with RCA as well as an eventual relation with 

IBM that BULL considered as a potential ally. The minister justified his position by 

pointing to French dependence vis-^-vis foreign governments, the systematic French 

use of American research that led to the scarcity o f specialized French mathematicians, 

and. finally the existence of an IBM monopoly in France and worldwide.358

355 Idem, p.4.
356 Idem, p.5.
357 Were present. MM. de SAINT LEGIER. TOUSSAINT and the Colonel BRUNO for the Ministery 
of scientific research and Nuclear and Spatial issues. Genera] LEVEQUE and M. MAGNEN for the 
D M A.. Professors MALAVARD and AIGRAIN, Mr. NATTA and Captain CHARVET for the 
D.R.M.E and finally Mr. GUIYESS for the DGRST
358 CAC-77/321/991. Le Ministre d'Etat charge de la recherche scientifique et des questions atomiques 
et spatiales par delegation le directeur de cabinet Rend de SAINT LEGIER. Compte-rendu confidentiel. 
Paris le 2 avril 1963. p.2.
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The choice option was not one of absolute independence or autarky. The best 

option was an interdependent development policy based on American technology which 

focused mainly on BULL having the potential to manufacture general-purpose 

computers. In this sense, the Ministry of Scientific Research's perception of French 

interdependence in electronics differed markedly from that of the Armed Services and 

COPEP whose choice was military and special-purpose machinery and who had opted 

for the CSF as the main partner. Military opposition to the Ministry of the Scientific 

Research was expressed in the same meeting by General L^veque who voiced his 

concern about French political independence in relation to the agreements that BULL 

had contracted with RCA and the other technological deals the company was about to 

sign with IBM. These agreements were different from the ones between CSF and TRW 

because in the BULL case the contract appeared more like a takeover. Contrary to 

General Lev&que. Mr. Saint Legier (a DGRST member who was also a member of the 

COPEP) argued that the agreements signed between RCA and BULL would not limit 

the latter's freedom of action. He maintained the same opinion concerning the cross

licensing agreement that BULL intended to sign with IBM.359

The meeting as a whole recommended the company work with SEA despite 

BULL’S refusal. A partnership between BULL and SEA would assure that the former 

would not fall entirely into foreign hands and it was the guarantee of military support. 

According to the DRME, an agreement between SEA and BULL would allow the 

latter's middle-sized machines to be used for artillery and telecommunications. Along 

with the CNES, the DRME also agreed to maintain the long-term scientific computer 

project that was meant (in the Hexagone program) to be manufactured in co-operation

359 IfcuL. p. 2.
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hy BULL and SEA. In both cases the DRME agreed to help both companies 

financially and guaranteed purchase orders.360 BULL'S acceptance of the military 

proposal would expand military support to other BULL's machines. Even though all 

participants agreed that French industry should be able to manufacture scientific 

computers, the military felt they could not secure the market for the entire output. 

Instead, they were willing to buy 50% of the machines produced on condition that 

BULL work with the SEA and present to the DRME a concrete research and 

manufacturing proposal.361

On these conditions, the DRME agreed to solve BULL'S problems and make 

this company a key element in the national industrial policy with CSF. What remained 

ambiguous, however, was the degree to which the solution entailed a market or a 

defense equipment orientation and to what extent this solution would change the 

existing relationships between American computer producers and French scientific and 

business users. In this regard, most French government departments and research 

institutes were unwilling to sacrifice their immediate needs for American computers to a 

long-term national research policy in electronics in favor of BULL. This unwillingness 

illustrates just how far the OECD user policy had penetrated French computing 

practice. Such an influence was diffcult to reverse by a political decision that took into 

account only the military and industrial interests and neglected the users and French 

financial interests. Indeed, in November 1963. a commission362 constituted by the 

CCT suggested an end to the government blockade (which had begun earlier the same

360 ld£in. p 2-3
361 idem, p.3
362 Members of this commission: Admiral CONGE; General Engineer TREVE (of the Interior 
Ministry); Colonel FERRE (of the Army); and Mr. BOCQUET o f the Public Services. CAC- 
77/321/991 A. MARECHAL "Note k I'attention du Ministre d'Etat. Objet: calculatrice”, N° 08673. 21 
novembre 1963, p.I.
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year) o f the different government computer purchases. It maintained that if the 

government continued to blockade the different departments' computer procurement 

program, then it should be ready to run several risks. First, according to the CCT. the 

blockade might severely damage the organization of national defense and hamper the 

modernization process within other public services. Second, the blockade might also 

cause a loss of opportunity to companies that would produce the needed item s.’6* As 

an alternative, the CCT suggested that the government lift the blockade and allow 

departments to purchase freely the scientific computers that they needed. The CXT 

believed that machines such as scientific computers were economically unimportant 

because o f their restricted use and that the builders of this type of machinery were 

enterprises such IBM-France that were partially the property of French capital.*64

On display here was the view that buying IBM computers would help maintain 

IBM-France's capacity in electronic components. It was clear that French financial 

interests and the demand for American computers for telecommunications systems 

pressured the CCT into this policy. As a result, the Commission suggested the 

abolition o f the blockade o f the purchase o f middle-sired general-purpose computers. 

The latter was to take two forms depending on whether the contracts were signed and 

blocked or were about to be completed. In the first case, the Commission argued that it 

was unnecessary to abolish the choices that had already been made by the government 

departments. Otherwise, any other option would cause additional costs and delays that 

would slow the overall modernization program. In the case o f the second type of 

contract, the commission suggested that, first, the government should prevent any

363 CAC-77/321 Box 991, Annex to the MARECHAL's Note. "Avant projel k Monsieur Oh I. MONT 
par le Comite de Coordination des Telecommunications", p. I.
364 Idem , p .l .
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company, including French companies from gaining a monopoly. Second, the 

government should seek to "respect by all means", the compatibility criteria for the 

materials that the CCT needed to construct an integrated information system that would 

allow transatlantic interoperability. These criteria had to be defined through "subjective" 

methods established within each department. The commission added that each 

government department or research institute should envisage its purchases of 

computers within an integrated automatic management system that would function 

under the direct control of the commission of Data Processing and Transmission365. 

The emphasis on compatibility was to be accompanied by announcements for 

competitive bids and followed by definitions of technical criteria that allow several 

technical choices. It was according to these choices that the Commission of Data 

Processing and Transmission's role became the diffusion o f technical information 

regarding different solutions available in the international telecommunications market, 

the study of compatibility conditions of different equipment and language programs and 

finally the study of technical specifications and methods of different data transmission 

networks.366

This debate and these choices illustrate the pervasiveness o f transatlantic 

discursive elements such as digitization and interoperability among French computer 

users and financial interests who chose technical efficiency over technological self- 

sufficiency and caused the "volte-face" of the Ministry of Scientific Research, Nuclear 

and Space Questions. Instead o f supporting the DGRST, tire Ministry argued for a 

reduction in emphasis on research in computer components and a focus on problems 

regarding external links of computer systems and their use from a distance. It was an

365 Idem, p. 2.
366 Idem, p. 2.
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option that brought a new major player into French policy: The Compante Fran\ai.st 

Thomson Houston (CFTH hereafter THOMSON). The inclusion of THOMSON as a 

major player was motivated by two reasons: its experience with computer peripherals 

and its financial strength that was important at a time when CSF itself was in a financial 

turmoil. CSFs financial problems had been kept secret until then. Later these problems 

would be one of the factors that hindered the research programs of the Phut Cacut . 

This problem will be dealt with in the following chapter.

For now, it is important to indicate that the inclusion of THOMSON in the 

policy process had military approval because the company was not only a defense 

supplier (it was specialized in the manufacture of peripheral computer equipment) but 

also was controlled by French capital.367 This association between THOMSON and 

CSF was justified by BULL'S takeover by GENERAL ELECTRIC in 1964. Before 

this takeover, BULL had accumulated a financial loss o f 200 million FF. When this 

amount was added to the company's long-term loan of 450 million FF, its financial 

liabilities constituted 12% of its total turnover. It was then predicted that the company's 

overall deficit would grow by 60 million FF each year starting from 1964.368

In 1964, the Ministry o f Scientific Research considered two ways o f helping 

BULL. The first option was to accord preference to BULL in all research and 

procurement contracts related to government electronics plans. The total value of this 

procurement wouf J  be equivalent or superior to the money needed to solve BULL'S 

financial problems. In this option, the BULL «Gamma 40» computer would be chosen 

for university laboratories and public research centers. The second alternative was a

367 Although it was among defense supplier, until the mid-1960s Thomson was only indirectly 
involved in the national electronic policy through its subsidiary CEA that had become the C'SF 
associate in the Hexagone Idem, p.2
368 IfckL. p-3.
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straight subsidy of 1 billion FF in the form of a loan that would allow BULL to pursue 

its current activities.369 Opposition to this rescue plan was voiced by the Commissaire 

General au Plan for whom both solutions implied that the government should revise 

its Fifth Plan electronic policy in favor o f BULL. The revision would entail a special 

appropriation on the 1965 electronic plan and a delay that would not be profitable to 

BULL. While the company was in desperate need of financial help, the rescue program 

was creating further delays due to the definition o f the contracts involved.370

On January 1964, the Planning Commissioner gathered representatives from 

BULL, CGE and CSF in order to find a solution (based on an agreement between these 

companies) and begin research and development needed by the computer industry. On 

February 15, 1964, the Banque de Paris (now Bartque Nationale de Paris), the Bank of 

the Netherlands and the Credit National signed an agreement in order to increase 

BULL'S capital. In return, as BULL'S share-holders these banks were to retain 2/3 of 

the seats on the financially troubled company's board. In April 14 and May 12. 1964 

the government confirmed that agreement but BULL rejected this offer on the basis that 

it was in need not only of money but also of an industrial partner that had experience 

with computers.371

BULL went on to find its own solution signing three agreements with industrial 

partners: first with RCA and then with SEA, SCHNEIDER and GENERAL

69 Thus the government considered:
- increasing Bull's capital by providing the company with 210 million FF guaranteed by two other 
unnamed electronic companies and banks:
• guaranteeing 5 years of government contracts equal to 150 million FF;
- according a loan guarantee equivalent o f650 millions FF
This subsidy was equivalent to I billion FF that approximated the total of the company's liabilities.
370 C A C . 77/321 Box.995. D G R S T .. "Fiche sur le itglement de 1'affaire Bull", not dated.
371 F. H. Raymond. "Le Plan Caicul" in Collogue sur 1’ histoire de rinformaliflUfc. Chatelin. P. 
(ed). Grenoble, May 3-4-5, 1988, p.395.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

205

ELECTRIC. These agreements would have given GENERAL ELECTRIC a 20% share 

in BULL's capital. The government thus rejected this deal. In April 9. 1964. the 

government rejected yet another agreement with GENERAL ELECTRIC. Finally 

GENERAL ELECTRIC and BULL reached a solution that the Govemme f ratified in 

the General Assembly in November 12. 1964. Under the terms of this agreement the 

government authorized a modification of BULL'S financial structure to create three new 

companies: BULL-GENERAL ELECTRIC (BULL 49%. GENERAL ELECTRIC 

51%); S.I.B.G.E. (Socictd Industrielle BULL GENERAL ELECTRIC between BULL 

51% and GENERAL ELECTRIC 49%) and Societe de Promotion Commercial 

between BULL 51% and GENERAL ELECTRIC 49% .'7-

Despite the complexity of the BULL-GENERAL ELECTRIC financial 

structure, the (teal between the two companies was perceived by the French military 

more as a takeover than as an association involving two equal partners. Although the 

(teal was in conformity with the French policy that encouraged the establishment of 

foreign companies in France, the acceptance of BULL as a key partner in the formation 

of French electronics policy, it was felt would increase French political vulnerability 

vis-a-vis the US government. Consequently, BULL was excluded from the coming 

Fifth Plan's electronics program and THOMSON took its place.

The equal partnership between CSF and the American TRW would provide 

France with electronics components required by CSF, and THOMSON would provide 

the French government with special equipment and software. On the basis of this deal, 

the Minister of State for Scientific Research and Atomic and Space Questions argued 

for more research in programming, languages and generally everything connected with

m  idem
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the use of software technology. For the Minister, these research programs were to be 

considered either as a mid-term program for assembling modular sets of computers or 

as a long-term initiative that would deal generally with problems related to the use of 

computers.*73

The Ministry of State for Scientific Research's "volte face" indicates the 

pervasiveness in France of the transatlantic regime's specialization policy. It reversed 

the Ministry's previous industrial nationalism and it shows that for this Ministry, 

participation in the transatlantic regime could also be beneficial to civilian interests such 

as those related to scientific research and to the financial sector which helds shares in 

IBM-France. As pan of this new policy, the Ministry of Scientific Research created the 

Joint Scientific Computer Committee (within the DGRST) to which the head of the 

DRME was appointed president and from which the French computer manufacturers 

such BULL and SEA were excluded. According to the Ministry of Scientific Research, 

this decision was made to avoid conflict o f interest in the computer procurement 

policy.374

Consequently, on December 1964, the Department of the Armed Services 

issued a technical memo on computer procurement as the basis upon which companies' 

proposals were to be evaluated. According to the memo, the largest and sophisticated 

computers would be manufactured only on a small scale as the greatest demand was for 

less technically efficient machines. Consequently, the Armed Services proposed that 

evaluators reject projects involving highly sophisticated computers and consider only 

projects for middle-sized general-purpose machines375.

373 hteia. p 2
374CAC-77/321/991. M. Palewslu "Decision". Paris November 19. 1964. p .l.
375 CAC-77/321/ 991. Secret confidentiel. Mimsiere des Armies, Delegation Ministerielle pour 
1'armement. Direction des Recherches et des Moyens d'Essai, Sous-diicction des Recherches

■
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Further evaluation criteria were elaborated according to which the memory of 

the type of computers retained should be compatible with IBM middle-si/ed machine 

and combine two sorts of processors: one for speed commutation (of 2 microseconds 

speed) and another economic processor (of 6 to 10 microseconds speed). While the 

M inistere des a rm 'ss  did not require that these two processors tunc turn 

simultaneously.176 it held that the selected computer must be flexible in the sense that 

the alternative use o f one of the two processors should not involve changes in the 

software program. The builder of the machine should make the technical effort 

necessary to enable the machine to function alternatively with these two types of 

processors.177 The Department of the Armed Services believed that this flexibility 

would allow the French industry to fulfill defense as well as civilian needs for 

computers as early as 1968.378

It was in part the strong appeal for digital and general'purpose computers that 

resulted in this agreement that would have been impossible without a concession made 

by the DRME who still did not believe that a general-purpose middle-sized computer 

could be of military use. Indeed, contrary to the Department of Scientific Research, the 

DRME still maintained that there was no unique solution to the problems presented by 

the different types of computers even within the military sector; making a missile

Techniques, Division Equipements Me sure s. “Caracteristiques generates dun ensemble de calcul 
universcl”. N° 244 MA/DMA/DRME/EQM. Paris 29 Octobrc 1964. p I
376 Ifcld. p. 2.
377 Idem, p. 3.
378 C.A.C. 77/321. Box 995. Ministdre des armees — Delegation ministeriellc pour ramtcmcni 
Direction des Recherches et des Moyens d'Essais -  Sous-direction des recherches techniques Division 
Equipements - Mesure,« Ensemble de calcul uni verse I Presentation gencrale*. Secret confidcnticl. N' 
265 /MA/DMA/DRME/EQM. November 12. 1964. p 2
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director was held to he dillerent from the construction of a shipbome or an airborne 

computer.1™

Beyond this technical disagreement, both departments (the DRME and the 

Ministry of Scientific Research) agreed that the problem of the French electronics and 

computer industries was the lack of a French industrial partner as large as the giant 

American companies such as IBM and GENERAL ELECTRIC. According to both 

departments, this problem was due to the absence of vertical integration in the French 

electronics industry. The success of multinationals such as Philips and IBM 

exemplified the need for a merging of the French telecommunications and computer 

companies to foster a division of labor.180

As the DGRST's option for the middle-sized digital computer began to gain 

ground in the Office of the Prime Minister, for the DRME this option was a short-term 

choice that was meant to contribute to a long-term strategy comprising five advanced 

research programs in materials development.381 In compliance with its policy to 

counter an eventual American embargo, the DRME suggested more governmental help 

for the companies who wanted to acquire knowledge in electronics but this did not 

mean helping to manufacture or to market competitive semiconductor components.382 

Moreover, it suggested that the French industry should not emphasize the knowledge

37M Ibid.. p.2
380 ihid.. p.2
381 First was research in discreet components (for resistance and ability: diodes transistors and 
inductors) that would tie assembled in two different ways: either by printing or in faggots (as in the 
case of RCA circuits assembling method). The second program was the manufacture o f micro-lengths 
like those of IBM and the mastering of deposited circuit techniques. As we have seen earlier, until 
1464. private companies could not complete the feasibility o f manufacturing semiconductor
382 IBM microlengths were obtained through passivisation of active elements by glass capsuling 
protection method. These passive components where deposited through "silk screen printing" process 
and the active components ate added to them. In the United States, the industrial strategy that permitted 
the realization o f deposited passive elements was the vertical integration among the computers 
ntanufacurcrs and components makers.
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of only one technique. According to the DRME. (he industry should master different 

processes and techniques such as the capsulation of active electronic elements and then 

connection as well as miniaturization and other assembling methods.

Considering the fact that the development of circuit technologies depended on 

the needs expressed by computer users, the DRME took care to point out the follow mg 

difficulties. It noted that those who insisted that French industry must produce its own 

integrated circuits, should know that if they preferred to use added capsulatcd acm e 

elements, the development of these components takes one year and production follows 

in 18 months or two years. If the industry choice was "protected noncapsulated active 

elements'’, production can be brought on line in a shorter period id  a year 01 IS 

months. However, the DRME warned that circuits that are manufactured by this 

method will not be militarily dependable.3*4

Furthermore, the DRME also recommended that French industry master the 

"void atomization process" for the manufacturing of the passive elements to which (as 

in the case of IBM's microprocessors) the av e components were added. Finally, it 

suggested research in different physical and chemical processes lor the manufacturing 

of integrated circuits: epitaxy; diffusion; atomization; cathodic projection on several or 

in one silicon bloc. As shown in Table. 7, in 1964, the CSF and RADIOTECHNIQI IE 

(a PHILIP subsidiary) already had laboratory experiments in these fields. The DRME. 

felt that to take this laboratory experience into the manufacturing stage would require

383 CAC 77/321 . Box 995. Ministere des amices -  iTclcgalmn minisicnellc pour I'arincmcnl 
Direction des recherches et des moyens d'essais — Sous-direclion des recherches techniques Division 
Equipements - Mesure, “Ensemble de calcul Universel. Presentation gencrale". Secret confidcnuel N 
265 /MA/DMA/DRME/EQM November 12. 1964. p 2
3S4 C.A.C. 77/ 321. Box 995. Ministere des Armees -  Direction des recherches et des moyens d'cssais 
~ Sous-direclion des recherches techniques — Direction equipement el mesure “Nine d'tnfoniiaiion sur la 
technologie des composants en France". N° 257/M A/DM A/DM R1-71" QM. Pans 7 novernbre 1964, p I
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considerable public financial support.7*' If the government agreed on such support, 

both the DMA mid the DRME felt that such support should begin as soon as 1965 and 

sustain THOMSON-CSFs effort in the sector.7**

These suggestions indicate that despite their compromise on general-purpose 

computers, both the DRME and DMA still favored the THOMSON-CSF military and 

special purpose-oriented industrial strategy that conformed specialization. As expected, 

both the DGRST and the Ministry of Scientific Research voiced their disagreement. In 

1964, they issued a report declaring that future development in the electronics industry 

lay not in specialized electronics needs such as those in m ilitary and 

telecommunications. They pointed out the fact that the computer market absorbed 40% 

of semiconductor production (mainly transistors and diodes) which had became the 

basis o f  modern electronics. Moreover, it was estimated that the semiconductor 

production for general-purpose computers would occupy ?J3 o f the electronics market 

in I970.387

In France, the DGRST and the Ministry of Science estimated that business and 

general-purpose computers occupied 4/5 o f the total market. Based on these two 

estimates, they argued thnt although the development o f this type o f compute* had 

previously benefited from military funds in the United States, even in the US this sort 

of funding in 1964 was insufficient to support the increasing research and development 

costs required by this emerging industry. Finally, at odds with both the DMA and the

Ibid. p. 1.
386 CAC 77/321 Box 995, Ministere des amides — Delegation ministerielle pour I'araiement — 
Direction des recherches et des moyens d'essais — Sous-direction des recherches techniques - Division 
Equipements - Mesure.« Ensemble de calcui Universe!. Presentation gdndnde*. Secret confidentiel. N° 
265 /MA/DMA/DRME/EQM. november 12, 1964, p.2
387 CAC - 7 7 /321 /  995 Projet remis au ministre d'Etat. Le Ministre d'Etat chargd & la recherche 
scientifique et des questions atomiques et spatiales i  Monsieur le Premier Ministre, "Objet: Accord 
Bull-General Electric", op. cit.. p.4.
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DRME, the DGRST and the Ministry of Science maintained that an industry supported 

only by military subsidies was economically artificial*88. For the Ministry o f Scientific 

Research, policy for the components sector should respond to civilian market needs 

and not conform to a priori criteria such as those defined by the Ministere des amtees 

and the CCT.389

On December, 1964, under the supervision of the DRME,-190 t!:e government 

electronics policy-makers (military and civilian) and private enterprise’s representatives 

re-examined the state of the French electronic industry. They corroborated the OECD 

and COPEFs previous analyses by confirming the importance of the use of computers 

and asserted that the number of computers installed in a given country was an indicator 

o f its «development level» in the same way as a country's energy consumption per 

capita391. Hie analogy between the national use of computers and energy consumption 

per capita was not neutral. It underlined the conflict o f interest between the field of 

energy conversion (electrotechnique) and computer components research. In the early 

1960s the two fields were not separated in policy-making and budget appropriations. 

Companies such Eiectricite de France (EdF) and the CGE were specialized in high 

electric frequencies, inductors and superconductors. These companies feared that the 

increasing importance that the government accorded to electronics would be translated 

into losses for them. However, in France at the end o f 1964, in terms of economic

388 Ibid.. p.4.
389 Idem, p.4.
390 Were present: Professor MARtiCHAL; {D.G.R.S.T); Professor AIGRAIN (the scientist director of 
the D.R.M.E) and industry representatives from C.S.F; C.G.E; C.d.C; S.E A and E.M.D
391 M inithv  des Arm ies • Obligation Ministerielle pour i'Armement and Premier Ministre - 
D.G.R.S.T “Rapport sur les resultat des contrats de definition calculateur". Secret Confidcnticl. 
September 30, 1965. p .l.
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importance, the ratio in the use of electronics and electrotechniques was 3 to 1 in favor 

of electronics.392

AH these analyses did not convince French policy-makers and firms to agree on 

a single project. With BULL already in American hands and the US Department of 

State's declaration of an embargo on the delivery of a Control Data Corporation 6600 

computer fra* French nuclear program, the French government was finally forced into 

deploying its anti-embargo strategy. It was a show of French bargaining power within 

the transatlantic discursive regime however mid not an attempt to break France free 

from this regime or a change of the French universe o f political discourse in ICT 

towards a unilateral industrial policy. Under the initiative of the Ministry of National 

Defense, according to Boucher, on December 1964:

Le Group* de Travail Caiculateurs est formalise a  la demand'e du General 
U veque adjoint au DMA. en vue de dresser un bilan de Tinformatique de  
Defense et de proposer un plan de 5 m s. II y  a Id. sous la prisidence de 
Carpentier, Senguillet (DMA). Cremieux (STTA)... e t un invite Olivier 
(DGRST) qui assure la liaison avec la recherche civile393

The Groupe de Travail Caiculateurs was thus a military group that was 

motivated by French military logistics and nuclear research problems. The Groupe de 

Travail Caiculateurs was constituted by members of the D iligation Ministerielle pour 

I'Armement (DMA) the logistics command of the Ministry of National Defense and 

logistics Command of the Air Force, the Service de Traitement et Transmission Aerien 

(STTA). The primary purpose of this group was to show to the US State Department 

that France could counter the embargo.

392 See A. Roux "La recherche dans les industries electriques et electroniques: son finance ment en 
France el ft I’dtranger". Conference au groupe X  Electriciens. Paris 3 novembre 1963.
393 H. Boucher “L'informatique dans la defense”, op. c it .  p.88.
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This was the context of the Fifth Plan's electronics program the Plan Cohul. 

In its beginning the plan appeared to illustrate a "volte face" away from the military, 

that is the actors who were in line with the transatlantic discursive regime and opposed 

industrial nationalism within the French policy process. However, as will be seen in 

the following chapter, this was only a show of bargaining power within the 

transatlantic discursive regime and did not represent a fundamental change in the 

practices of the Fourth Plan.

4.5 CONCLUSION

The purpose of this chapter was to show how the elements of the transatlantic 

discursive regime shaped French policy choices. I argued that digitization was an 

important element o f the transatlantic discursive regime, not because it was driven by 

technological change but because it was a discourse that crystallized both the belief in 

the command of the air as the best military strategy to avoid war and the resources to 

materialize this belief. In France, after the SEA's failure to provide French air defense 

with suitable digital computers, the French military maintained a user policy, scientific 

training programs and excluded the manufacture of French electronics components 

from their policy objective in conformity with the OECD General Secretary user and 

specialization policy. Within NATO, the French military like their American 

counterparts required digital computers but unlike the American electronics industry, 

the French electronics industry was unable to supply French defense with digital 

computers. Consequently, from the late 1950s onwards, BULL's privileged position in 

the French market was undermined by the French Air Force and nuclear scientists that 

began to turn towards American computer technology.
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In addition, there was a also a rivalry between BULL and CSF. CSF was 

afraid o f market competition from BULL. This was the basis for CSFs accusation that 

BULL's relationships to RCA was more dependent than its own foreign relations with 

TRW. By this accusation, CSFs strategy was to solidify its relations to the military 

while keeping BULL marginalized. Therefore, the accusation was more trumped-up 

than real.

Despite the French military's participation within NATO defense, their need for 

American technology, they opposed standardization and opted for interoperability. 

Thus, the boundaries of the French universe of political discourse in ICT were defined 

by interoperability and independent defense and nuclear programs. Within these 

boundaries, American firms such as TRW, GENERAL-ELECTRIC and SCIENTIFIC 

DATA SYSTEM built partnerships respectively with CSF, BULL and CGE. While 

these American firms hoped for economic gain from their alliances with French 

companies, the French expected to achieve economic, technological, military and 

political objectives. Moreover, by moving to a more general purpose machines, the 

government avoided a situation in which it could be at the mercy of a single supplier 

who could have charged the government high price and made high profits. 

Economically, the French presidency and the military believed that American 

investment in the French electronics industry could help strengthen French electronics 

industrial base and, in the long run could decrease the French balance of payment 

problems. Politically, the French military hoped that the alliance between American 

firms and French-owned companies could enhance French technological potential and 

preserve France's control over its defense policy within the transatlantic regime.

This perspective was opposed by the Ministry of Scientific Research and the 

DGRST for whom a user policy should be limited to licensing with the French
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industry developing and marketing its own computers. Within these parameters that 1 

have analyzed the struggle of the DGRST and the Ministry of Scientific Research on 

one side and COPEP, CCT. CNET. DRME on the other. This struggle was resolved 

during the Fourth Plan in favor of the latter group which blocked the DGRST industrial 

plans, the Quatre Axes and Hexagone computer development programs.
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Chapter Five

THE PLAN CALCUL AND ITS AFTERM ATH

5. 0 INTRODUCTION

The Plan Calcul has often been presented as the French reaction to the US State 

Department's refusal to allow France to purchase a CDC (Control Data Corporation) 

6600 computer for the French military nuclear program.394 In 1965, an editorial in Le 

M onde presented the plan as a nationalistic industrial policy.395 More than two 

decades later, in 1987 E. A. Koloddziej steadfastly maintained that the Plan C alculi 

objective was to create a "new line o f computers with no relation to American 

technology."396 As recently as 1991, C. Le Bolloch-Puges similarly argued that the 

objective of the Plan Calcul was to build an independent national computer industry 

free from American influence.397

In contrast to these neo-realist interpretations o f French policy, P. Mounier- 

Khun has maintained that, during the Plan Calcul, CGE and THOMSON-CSF decided

394 This was how the Plan Calcul was presented to the French public. See also J. Tricot. 
"Hisloire de rinformatique -1960-1974:1'irrestible ascension de I'ordinateur de s6rie", Science et Vie. 
N°744. Septembrc 1979 and Ch. Rollin. "Les Fran^ais n'ont pas la tSte informaliquc", L'informatioue 
nrofessionnelle. N°11, mars 1983.
595 C A C . 77/321 Box 1002. Le Monde. "Enjeu et chance du Plan Calcul”. 23 novembre 1966, p i.
396 E. A. Kolodziej. Making and Marketing Arms: The French Experience and Its Implications for the 
International System. Princeton, Princeton University Press, 1987 p. 230.
397 C. Le Bolloc'h-Puges La politique industrielle Francaise dans I'flectronioue. Paris, L’Harmattan, 
1991. p. 11. However his book is not based in any archives or government document.
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to develop incompatible computer series based on American licenses. Even tor 

Mounier-Khun, this choice is difficult to understand, given the French government's 

discourse on independence from the US.-,9>< Given the procurement choices made in 

the Fourth Plan and the CCT. the DRME and the COPEP’s concern with 

telecommunications and nuclear research, the decision in favour of American licenses is 

less contradictory than it appears. French nuclear research and military policy were 

already connected to American technology.

The sources o f this chapter are drawn mostly from French contemporary 

archives. These primary sources show that the above opinions are based on a 

misunderstanding of the French discourse of political independence. In all documents, 

independence in the ICT sector did not imply a break in Franco-American industrial 

relations but the freedom to use American technology without restriction. As one 

observer put it, this policy of independence did not imply autarky, but "I'independance 

au stade des decisions et de I'u tilisa tion ."^  This independence at the level of decision 

and use did not constitute an industrial policy that aimed to compete with the United 

States in the computer sector. Rather, it emphasized the freedom to use American data- 

processing techniques in order to develop other sectors such as nuclear weapons, the 

space industry, military and commercial aircraft in conformity with the doctrine of "big 

science”. In this sense, the Plan Calcul was the Fifth Plan's continuation of the Fourth 

Plan's user orientation. This approach conformed to the early 1960s OECD user policy 

with its recommendation that European governments not attempt to develop computer

398 P.-E. Mounier Khun. "Les construe teurs dordinateurs face a I'industrie des composanls", Collogue: 
Le d ifi electron toue d'anres guerre - tine perspective hisloriuuc. on. cil.

CAC 77/321. Box 1002, G. Aranda, "Le Plan Calcul va reposer sur la CGIi, la CSI- et 
Schneider", Entreprise. N°I3, Octobre 1966, p. 15.
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industries equal to the US or promote research in components manufacturing and 

develop an application-software policy rather than a policy to develop computer-system 

software.

It is worthwhile to remind the reader here that whereas the development of 

computer-system software in the 1960s implied research in semiconductors, 

application-software entailed the use o f American computers for the development of 

software that adapted computer-system software or general-purpose programs to 

special tasks ranging from the processing of scientific data to military communications. 

Applications-software was thus different from computer-system software that controls 

the computer system's performance. It was against the wishes o f the DGRST that, 

during the first phase o f the Plan C alcul, the military, the telecommunications sector 

and nuclear interests in France adopted an application-software program and rejected 

integrated electronics and computer development. This decision represented a choice 

for American technology in order to stay abreast with the American practice o f 

endlessly improving military equipment not because o f any immediate military threat 

but to apply the latest scientific discoveries and technical innovations. This policy 

increased French dependency on American semiconductors and integrated circuits 

which was in direct contradiction with the DGRSTs policy that favored components 

development.

Contrary to Gilpin, Zysman and Kolodziej who have presented the Plan Calcul 

as a free riding practice and French neo-Marxists who explain the Plan as an attempt to 

build a military-industrial complex in favor o f  the French bourgeoisie, this chapter 

shows how the Plan Calcul conformed to American doctrines such as "big science" 

and the OECD user and specialization policy that were accepted by the French military 

within their framework of political independence. The companies’ lack of interest in
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collaborating with each other and BULL'S resistance to military projects will show that 

the French framework of political independence was not determined by the industry but 

by the military who attempted, with difficulty, to draw the industry into their project.

Using the DGRST's internal archives, tire first section shows that the French 

reaction to the American embargo did not introduce any major change when compared 

to the Fourth Plan. The second section describes the DGRSTs nationalistic position. 

Section three describes the Plan Calcul as presented to the general public showing that 

in the policy statement o f the Plan Calcul. the government took account of both the 

DGRST and military concerns. Section Four shows by examining tire Plan C alcul‘s 

budget that die government did not give priority to the DGRSTs industrial nationalism 

and favored a military orientation compatible with participation in transatlantic 

discursive regime.

5.1. THE REACTION TO THE US EMBARGO AND THE RESTRUCTURING OF 
THE FRENCH ELECTRONICS INDUSTRY

As a reaction to the US embargo in 1965. tire French Minister o f Defense 

declared that die principle of political, military and economic independence required 

France to build its own electronics industry.400 To fulfill this objective, the DMA asked 

the DRME and the DGRST to formulate with French industry a plan for the industrial 

development o f several types o f computer within the spirit o f  the terminated Hexagon* 

program.401 In 1965, die DRME and the DGRST received three computer development

400 C.A.C. 77/321. Box. 995. Ministere des Amides - Ddldgation Minislerielle pour I'Armemcnl cl 
Premier Ministre • D.G.R.S.T "Rapport sur les resultats des contrats de definition eakulaieur". Secret 
Coflfidcnlicl. September 30. 1965, p .i.
40* Ibid
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proposals from four different companies: the CSF, the CGE, the SETI (a Compagnie 

des Compteurs sub-company) and the SEA.402

The proposals submitted by the Compagnie de telephonie Sans Fil (CSF) and 

the Compagnie Generate d'£lectricite (CGE) was industrial project that would mobilize 

all French system builders and peripheral equipment producers. Each of these 

companies would assemble a modular set of computers based on American. German 

and British expertise. Although the CSF had opposed earlier a role for CGE in 

government planning for the electronics industry, given the need to strengthen French 

bargaining power, the Ministere des armees pushed both companies into forming a 

joint-venture, CITEC {Compagnie Europeenne pour i ’lnformatique et les Techniques 

Elect riquesI.40-1

Despite the climate of hostility between the US State Department and the French 

presidency, during tne preparation of the Plan Calcul, transatlantic interoperability, 

reliance on American components and a user approach were still prevalent in the French 

universe of political discourse in ICT and appeared in the companies' proposals. Thus 

the CITEC proposal consisted in the development of a series o f three class «M» 

compatible computers: «M 1»; «M 2»; «M 3» which were designed to be compatible 

with the IBM 360 series from 360-30 to 360-65. CITEC projected the manufacture of 

these machines in co-operation with several other European electronic companies. The 

consortium offered the British company ICL a 40% share in the manufacture of the 

compatible computers. In return, ICL would release a license without fees on

402 Idem, p. 2.
401 CITEC was a common holding (a merger between the Compagnie Europeenne d'Auiomatisme
Eiectronique part o f the CSF and the Compagnie Europeenne de Caiculateurs Industriels o f CGE
group) in which each company detained 50% o f the capital. When CSF and CGE constituted CITEC. 
they gained the right to exploit licences from two American companies: SCIENTIFIC DATA 
SYSTEM and THOMSON-RAMO WOOLRIDGE. F. H. Raymond, "Le Plan Calcul”. op. cit.. p.395.
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peripheral equipment technology to CITEC. At the same time. CITEC was seeking co

operation and agreements with three other companies: the German TELEFUN KEN; the 

Am erican com panies BUNKER-RAM O and SCIENTIFIC DATA SYSTEM 404. 

CITEC had also proposed that a smaller computer: the «M 0» he assembled in two 

versions: a 'real time' and an office-automation type. The consortium foresaw' sales o f 

290 «M Qs»; 360 units o f  «M 1»; as well as 93 units o f «M 2>* and 25 of «M 3*405.

W ith the exception o f the «M 3», the research program presented by the 

consortium  was limited to  the assembling o f the machines and did not include tin* 

production o f  the required electronics components. Thus, for the smaller and middlc- 

size machines, the consortium selected «DTL» FAIRCHILD integrated circuits. The 

criteria for this choice were the military dependability o f  the circuits and their 

decreasing cost in comparison to hybrid circuits. The choice o f FAIRCHILD circuits 

was a  reversal o f policy when compared to the H exagone program which had been 

designed to promote the domestic manufacture o f components. Moreover, in order to 

enable the industry to  com ply with the D epartm ent o f  the Arm ed Services' 

dependability and normalization requirements, CITEC proposed a speci lie design for 

the «M 3» circuits. However, even these circuits were to be o f American origin.4**’

The SETI (the CdC subsidiary) proposal also consisted o f  three types o f  

machines: «A h a  sm all-sized computer for industrial process; «B 2» a general- 

purpose com puter; «C 3» a large scientific computer. SETI proposed an overall 

turnover o f  500 machines during the period o f 1968-1972. Contrary to CITEC's

404 Minist&re des A rm ees - Delegation M inisterielle pour rA rm em ent - Prem ier M imstre 
D.G .R.S.T « Rapport sur les resultats des contrats de definition calcu!ateur». Secret Conlidenticl. op  
git, pp. 4-5.
405 Ibid p. 3
406 Idem , p. 3
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proposals. SETI machines were neither compatible with each other (each SETI 

computer required a distinct software407) nor with IBM computers. Despite their high 

level of sophistication they did not respond to the criteria of internal and external 

compatibility established by the Armed Services and the CCT. Instead of using 

integrated circuits, SETI had chosen to provide its computers with hybrid circuits'1*08.

In order to gain the government s financial support, the SEA proposed two 

compatible large-sized computers. The company estimated that it could sell and rent 

950 of these machines in France and Europe. SEA’s choice of components for these 

computers was based on the speed of the processors, their miniaturized size and 

availability on the French market in 1965. These criteria led the company to adopt 

RADIOTECHNIQUE hybrid circuits because the manufacture of the latter did not 

require a large investment. RADIOTECHNIQUE hybrid circuits cost the same as the 

integrated circuits manufactured in the United States in I965409. However. SEA's 

choice o f circuits did not take in o account two important factors. First, although the 

price of hybrid circuits reached its lowest point in 1965, the price of integrated circuits 

was expected to decrease further given the improvements in production technique. 

Second, the hybrid circuits were considered less militarily dependable than integrated 

circuits.410

The criteria established by the DMA for the selection of the best computer 

proposal were specially designed for the CITEC consortium. Since the latter was 

composed of the largest French rums, it best represented the French government’s 

willingness to bargain with the US government. Thus, not surprisingly. CITEC's

44,7 Idem, p.9.
^  Idem, p. 13 
4<w Idem, p. 13 
410 Idem, p. 14.
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proposal was in compliance with the Defense department policy of fostering an alliance 

between French electronic companies and using American component pans compatible 

with IBM machines. Moreover, the criteria of internal and external compatibility of the 

CITEC's computers were in line w ith the Armed Services’ option of using circuits that 

were mack in the United States or by American subsidiaries present m French territory 

As expected, the DMA, the DRME and the CCT agreed to choose the t  l i l iC  s 

proposal and reject the others. Consequently, perhaps knowing that the choice had 

been made in advance to favor defense suppliers. BULL did not present a proposal. 

BULL'S choice signified the failure of the Ministry of State for Scientific Research to 

impose its market-oriented development policy.411 Thus, despite THOMSON-CSI- and 

CGE’s lack of experience in the computer market, the departments of Defense and 

Telecommunications banked on them to improve the condition of tlte French electronics 

industry, believing, further, that CITEC would break the IBM monopoly as early as

1968.4,2

On this occasion, the DMA, on the behalf of the military logistics, maintained 

that although the CITEC choice would fulfill French civilian and military 

communications programs and, despite the fact that SETI s proposals were rejected, 

ti.c DMA did not consider excluding the latter from the national strategy; instead, it 

urged SETI to merge with the CITEC consortium. Although it was agreed that this 

strategy would benefit from the high technical quality of the SETI team, the aim was 

also to convert SETI engineers and computer scientists from special-purpose analog 

computation to general-purpose digital computation. For this purpose, the DMA

411 Idem.
4,2  h k m . p. 26
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convinced the DGRST that any government support to CITEC should be contingent 

upon a successful merger between CITEC and SETI.413

Moreover, the rejection of the SETI and SEA proposals meant that developing a 

French computer was not a priority in the militarily-dominated French universe of 

political discourse in ICT. Rather, the priority was the vertical integration of the 

French-owned companies. The problem o f vertical integration was not specific to the 

electronic industry. In the same years, as Lynn Mytelka has observed with regard to the 

textile industry, because of a profit squeeze, the government in collaboration with large 

and middle-sized firms moved to eliminate marginal textile firms and to promote 

mergers and takeovers within the industry. This policy was known as 

"assainissemeni".414 Accordingly, the DRME undertook to promote complementary 

lines of research on magnetic discs, the improvement of the «magnetic reel unwinder» 

and the study of visual dispiay devices which would involved companies .other than the 

ones selected to manufacture of the computers retained in the selection process. The 

DRME thus requested the Compagnie des Compteurs (CdC) seek a technological 

agreement with the US company DATA PRODUCTS. In addition, the DRME agreed 

that if the technological agreement between CITEC and the British company ICL was 

confirmed, research to improve printers and card punching devices would be financed 

jointly by the French government and ICL.415

In agreement with the Ministry of the Plan, the DRME also decided to orient 

French research in electronics towards upstream computer technology in order to 

prepare French electronics companies for the upcoming 1972 computer generation. The

413 Idem, p. 26
4,4  L. K. Mytelka. "In Search of a Partner: H ie Suite and the Textile Industry in France". In S. Cohen 
and P. Goufevitch. France in Troubled World Economy- Butterworths. 1982, p. 132.
413 Idem, p.27.
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object here was not to fill the technological gap that separated France from the United 

States but simply to make French electronics industry aware of research undertaken in 

the United States. This policy was referred to as the technological watchfulness policy 

or controlled backwardness (politique de la veille technologique ou de retard controle) 

It was designed as a complement to the user policy, as it was a safeguard against an 

eventual American embargo.416 For this purpose, in 1965 the DRME undertook a 

number of "concerted actions on calculators" through the Scientific Committee. These 

"conceited actions" had two research aspects: «Action A» and «Action B». Action A 

was a long-term theoretical research on computers that was divided in three sections: a) 

"technology and machine structure" which meant to follow new development in 

electronics; b) language and programming and; c) use o f machines oriented towards 

numerical analysis, operational research, management and other sectors particularly 

medical research and hospital management. Action B was simply the CITEC proposals 

mentioned above. They were also labeled as "concerted actions" because they were 

meant to be controlled by the DGRST and DRME.417

Despite the previous DGRST resistance to aligning the computer sector with 

defense and telecommunications, the DRME insisted that the state should increase its 

research effort in order to establish no later than 1970 a modem telecommunications 

network that would allow for the use of remote-controlled computers. For that 

purpose, the DRME was committed to encouraging extensive use o f  French 

telecommunications facilities by French electronics companies in order to acquire the

416 RE130/11/2S0 Commissariat GdrxSra) du Plan /  Commission Permanentc dc I’Elcctroniquc / 
G roupe de  T ravail ELECTRO N IQ U E de la C om m ission des IN D U STR IES DE 
TRANSFORMATION, "Rdponse au questionnaire du 17 Juin 1964 du Groupe de travail "Recherche, 
Normalisation, QualiuT de la Commission des Industries de Transformation du Vcmc Plan". i$L£iL
417This Scientific Committee acted as a scientific adviser to the Telecommunication Coordination 
Committee (C.C.T).
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technology that facilitated the use of computers from a distance.418 As the French 

presidency still opposed transatlantic standardization, the DRME's computer policy 

was designed within the framework of interoperability that would allow the 

transatlantic normalization of the assembled electronic materials needed for 

telecommunication systems. According to the Commissariat General du Plan, although 

the normalization of electronics equipment would lead to an increase of product prices 

by pushing certain customers to adopt strict equipment specifications, it still had many 

advantages. First, it would help to unify the methods used to measure electronics 

equipment performance. Second, even if the lack of a large market for intermediary 

electronic components419 might contribute to an increase in cost, generally established 

norms could draw out a large series of components that would serve to absorb 

production costs. Third, normalization had the advantage of simplifying the 

maintenance problems related to sophisticated equipment.420

All state departments concerned with the use of computers defined technical 

problems that would preoccupy the French electronics industry. Again these problems 

were connected to the use of computers rather their manufacture. Thus, instead of 

fostering independence at the upstream level of electronics research, the strategy 

pushed French efforts towards the downstream level related to the use o f computers: 

problems of communication between machines and between men and machines. It was 

an effort to normalize the use of computers. This normalization process was not

4,8 idem. p.29.
419 The term intermediary components is used here to refer to the electronic components that are 
between high performance and consumer electronics.
420 RE 130/11/ 253.77. Las archives de Madame Martin. Commissariat Gdndrale du Plan, 
Commission des Industries de Transformation, Groupe de Travail £lectronique, Vfcme Plan, "Rdponse 
aux questionnaire. Recherche Normalisation Qualitd. Normalisation des materiels electroniques 
assembles", Paris IS fdvrier 1965. p.3.
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according to the evolution of French research. It was carried out in accordance with the 

rapid technical change in the U.S. that demanded endless revision and updating of tlic 

technical characteristics of computers. At the downstream level, normalization was 

concerned with international terminology, letters and coding systems, automatic 

recognition o f objects, input and output devices (punched cards and magnetic bands), 

language o f  programming, data transmission, constitution of messages, speed o f data 

transmission and mode o f transmission, vocabulary and finally interconnection 

betw een com puters.421 These norms also show the influence o f NATO's 

rationalization policy whose objective was to increase compatibility and to avoid waste 

o f resources.

By seeking to apply these norms to French computer assembling, the DRME's 

proposal for the Fifth Plan sought two economic objectives. The first was to decrease 

computer prices and ease the procurement process of electric and electronic component 

parts. The second objective was to stabilize the general technical characteristics of 

computers. The Commissariat General du Plan also agreed that the adoption of IBM 

models would facilitate interconnection and interchangeability between machines.422 

All these arrangements were meant to be the policy of the Fifth Plan (1966-1970). In 

contrast to the Fourth Plan, and given the political necessity to counter the American 

embargo, the policy was designed to assemble computers but not integrated circuits.

42 * Idem. "Annexe I: Normalisation des caiculateurs dlectroniques", p. I .
422 Ihid, P  2.
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5.2 THE DGRSTS POSITION DURING THE PREPARATION FOR THE FIFTH 
PLAN (1966-1970)

The above plan presented by the Ministry of the Plan and the military-dominated 

institutional actors was a mid-way between a strict user policy and a manufacturing 

program. It was opposed by the DGRST which presented two separate propositions: 

one for electronics development and the other for computers. These two propositions 

represented the DGRSTs political strategy to emphasize domestic electronics research 

and to link the latter to endogenous computer development.

5.2.1. The DG RST's Electronics Development Policy Proposal

The American embargo was an event that radicalized the DGRSTs position. 

However, like the earlier DGRST position, this radicalism failed because it broke with 

CITEC’s bargaining strategy within the regime. Unlike the CCT, CNET, COPEP, 

DRME and DMA who agreed to import American integrated circuits during the Fifth 

Plan, for the DGRST the reliance on American integrated circuits as adopted by the

CITEC was not only an insufficient response to the American embargo, but also

hindered French industrial development. The DGRSTs Commission Caiculateurs 

Developpement reported that:

Qu'il s'agissent de detection ou de mesure. de transmission de 
I'information et de calcul. de restitution de I'information traite e t de contrdle 
ou de regulation de processus divers, les nouvelles possibilites offerte a  
Vhomme par les progris de Velectronique sont d  la base d'une mutation de la
vie economique et sociale. / . . . /  Sans doute les techniques e t les nouveaux
outils - notamment les caiculateurs - sur lesquels s'appuie cette mutation 
peuvent-ils itre  importer. Mais t'agissant d'un seeteur d'une haute 
te e k n ie iti e t de I'uu des p lu s im portants, renoncer & 
divetopper un effort franfais dans ee domaine reviendrai pour
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to France A abandonner le peloton de tite  des pays developpes- 
dont les progres sont assis sar la valorisation de la m atiire  
grise de tear ressortissants • pour se contenter des domaines 
qui exigent un midiocre potentiel intellectuel42* |my emphasis|

This was a clear rejection by the DGRST of the transatlantic user doctrine. 

From the DGRST's perspective, this doctrine would only aggravate the structural 

weakness of French industry by reducing it to the status of subcontractor lor large 

American electronics companies. Consequently, such a status would weaken French 

political independence in decision-making related to the use of American technology. In 

short, from the DGRST’s point of view, even if independence was restricted to 

freedom in defense decision-making, France could not afford to surrender the 

manufacturing of components.424

This view implied a postponement of the modernization of French defense 

equipment and suggested that the Department o f National Defense cease its off-shore 

procurement of computer technology and integrated circuits. It was an attempt by the 

DGRST to convince the French military that independence in defense decision-making 

depended on a healthy national industrial base that was capable of producing modem 

electronics components for defense as well as for civilian uses. According to the 

DGRST:

42~* C .A .C J 81401. Box 136. Premier Ministre - D.G.R.S.T, "Rappon in'drimaire de la commission 
caiculateurs developpement", Confidenliel. 1.065.PD/VP , p.2.

424 The DGRST stated that:

C'esl done bien au  niveau de la conception et de la  construction d'ensem hles 
com plets que se pose  le probtem e d  une Industrie independante du calcul d e  notre 
pays. M atgre  le s  d ispositions na turelles qu'on trouve chez nous p o u r  les 
operations abstra ites e t la  logique m athem atique, le developpem ent de vastes 
societes d e  softw are n'apporterait pas la solution, a supposer d 'ailleurs que res  
d e m iire s  pu issen t survivre sans accepter de sin feoder a des groupes et rangers Le 
software n 'est au  surplus p a s  breve table. I bid.. p.3.
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Ou point de vue militaire... il ext souhaitable que soient implantes en 
France, des moyens deludes sains et sol ides bases sur unc Industrie 
electronique capable de vivre par ses propres moyens; car la part du militaire 
dans le marche du traitement de Vinformation est chez nous tropfaible pour 
soutenir a elte seule les developpements necessairvs. si elle n'est pas etavee 
sur un marche civil large et stable *^5

Thus, against the transatlantic regime's conventional wisdom that counted 

multinational subsidiaries as part of the host country's industrial base, the DGKST 

believed that the construction of a French national electronics industrial base should not 

be based on foreign subsidiaries whose decision-making centers were located outside 

France. For this reason, they could not promote French military independence.416 For 

the DGRST, even though the development o f an autonomous French electronics 

industry that could compete with IBM remained a risky and ambitious project, it was 

precisely this risk that justified an unconditional governmental financial aid to national 

companies. This help was not to be linked to an immediate commercial success of the 

French industry, but was to prepare the latter for an European collaboration. The 

DGRST stressed that:

...le developpement particulier d'une industrie frangaise de calcul electronique 
n'exclut pas une certaine cooperation a Vechelle europeenne. Bien au

425 Idem, p.3.

426 The Delegation emphasized that:

que la presence en France d'usines et laboratoires d'IBM, comme de Bull- 
General Electric, ne suffit pas a ripondre aux besoins que satisferait le 
developpement d'une indusnrie nationale de calcul: I'assistance puissaMe 
qu 'apportent & ces firm es les laboratoires de recherche  
amdrieains, notamment dans le  domaine de pointe et dans les 
recherches qui preparen t les  prochaines generations de 
m achines, d im inue s in g u liirem en t V im pact q u ’on p en t 
attendee d'une te lle  Industrie en recherche fondam entale  
comme en recherche appliquee; d'autre part le pouvoir de 
negociation dont notre pays peut souhaiter disposer n ’est pas 
snff iaammeat assure par la collaboration que des Franfais 
apportent b ces firmes. | my emphasis] Idem, p.4.
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contraire. et sous reserve que le portage des un ites et des marches s'effectue 
dans des conditions telles que not re pays consent' sa part des effets henefiques 
attendus d'une telle entreprise, cette cooperation est indispensable.

Mais les firmes franfaises sur lesquelles VF.tat s'appuiera pour develttpper 
son action ne seront en etat de negocier ce panage dans des conditions 
satisfaisantes que si elles ant en main I'atout que constitut la decision 
deiiberee du Gouvemement de developper une importante Industrie de calcul 
et de lui apponer son appuiA-'1

As a complement to the CITEC and the DRME/DMA policy proposals 

mentioned above, the DGRST added a policy that targeted the production of active and 

passive components.428 What the DGRST defined as active components were 

primarily semiconductors and memory and secondarily, connective-inaterials and 

electrical switches on which the dependability o f circuits and memories depended. The 

reasons advanced by the DGRST to support the development of circuit manufacturing 

capabilities were also economical because the major part of the cost of a computer was 

not programming or assembly but rather the price of the active and passive 

components. In other words, the DMA-DRME/CITEC proposals to procure 

components from American producers should be reconsidered. The DGRST suggested 

that CNET, the Delegation Ministerielle pour I'Armement (DMA), THOMSON-C'SF 

and Radiotechnique join efforts in building a French components industry. For the 

DGRST:

427 Idem, p.5.
428 According to the DGRST:

la Commission caiculateurs I o f  the DGRSTI a pense que cette action de 
developpement devrait etre situee dans un cadre plus large et s'est attaquce a 
esquisser ce que devrait les actions, intimement liees a la premiere, 
concemant le developpement des composants electrtmiques et celui de certains 
types de  periphiriques. Elte tient done it souligner que si les 
recommandations du present rapport relatives aux caiculateurs proprement 
dits resultent d'itudes d ijd  fouillees, grace aux initiatives de la DMA., t elles 
concemant les composants pour caiculateurs n ont pu benefuier de la meme 
procedure et appellerait. qur.nt aux marches a passer, des Etudes precises 
Idem. p.S.
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Grace au dynamisme des entreprises et d une action perseverante des 
Pouvoir Publics menie depuis I960 (Delegation Gene rale a la Recherche,
Delegation Ministenelle pour t'Armement, C.N.E.T.. ...I, notre pays se 
trouve posseder plusieurs sociftes dont les trois C.S.F., SESCO et 
Radiotechnique, malgre des chiffres d'affaires encore insuffisants. seraient 
susceptibles deparvenir a la taiUe critique d'ici 1970 moyennant m e  aide au 
developpement et m e  concentration des moyens *2?

What appears in this statement as praise of the DMA, CNET, and THOMSON-

CSF was rather a criticism of the late 1950s and early 1960s defense procurement of

American computers and CSF and THOMSON'S reluctance to produce integrated

circuits and modem computer memories. Both previous practices and recent proposals

were considered by the DGRST as a hindrance to French political independence as they

relied too heavily upon American integrated circuits. From the DGRSTs point of view,

only a policy of national solidarity that connected public procurement to industrial

policy would overcome the structural weakness of the French electronics industry. The

DGRST justified such an approach by the fact that semiconductor materials and

computer memories required large investments both in terms o f research and

production and because international competition imposed low prices that created

further difficulty for the French industry. In the DGRSTs analysis, both realities made

the cost of entry into the sector too high for an individual French company. The

Delegation argued that:

...seules des entreprises de grande taille peuvent en fa it construire des 
composants electroniques et que le chiffre d ’affaire minimum annuel doit 
atteindre le milliard de francs par an pour pouvoir amortir les frais deludes et 
les investissements (les recherches et le developpement se monteraient dans 
ce cas 6 5 ou 7%, et les frais de lancement industriel & 10 ou 15% environ du 
chiffre d'affaires; ce sont Id des faux qu'on ne peut guire depasse si I'on veut 
tenir les prix de vente) / .../  d'une done d'une Industrie aux investissements 
sieves qui ne peut produire que des grandes series 43°.

^  Idem, p. 17.
430 | j c m _ p. 16.
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This statement used the OECD’s analysis o f the computer industry but 

contradicted the Organization's conclusion that discouraged Europeans from building 

their own strength in the components sector. According to the DGRST. however, 

given the size of the French computer market and the previous military choice o f IBM 

computers, it was no longer possible to connect the development of the French 

components sector to computer manufacturing:

11 n ’est plus possible de lier rigidement le developpement en Fram e ile\ 
composants Electroniques a  celui d'une serie de caiculateurs. l e  dotnuine des 
composants est en effet beaucottp plus large et les caiculateurs envisages ... 
ne saurait constituer avant de longues annees un debouche suffisant ptmr un 
foumisseur de composants quel qu'il sod.

II est d'ailleurs difficile de tracer une fnmtiere precise entre les c<*nifH>sants 
pour caiculateurs et les autres; la am e de recouvrement est I'astc. ^  *

Knowing that much of French components production was in cathode tubes that 

was dominated by CSF and CGE and the latter were reluctant to be directly involved in 

integrated circuits production, the DGRSTs analysis implied a shift in emphasis front 

the manufacture o f cathode tubes to integrated circuits. As Tables 11 and 12 show, the 

Delegation advised the Prime Minister that a five-year plan that allocated 175 million FF 

for the development of memories and integrated circuits for computers and only 65 

million FF for tubes was the way of the future.

Table. 11: DGRSTs Proposal for the Development o f Integrated Circuits and 
Computer Memories (million FF)

Components for computer 1967 I9&k 1*H& 1970 1 S T
Cost o f development 35 ...... 45 40 30 25 175“
including market study 10 12 i ( T " .. 10 8 ■55“ ""'
and reimbursable subsidies id 13 id lo 7 '56 "

S ources: C .A .C ./ 81401. Bo* 136. Premier Minislre - D.G.R.S.T. "Rapport intcrimairc tic ia 
commission caiculateurs developpement". Confidenticl. I.06S.PD/VP, 1965. p. 17

431 Idem, p. 17.
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Table. 12: DGRST Proposal for the Development of Cathode lubes

Component for other use T O T " 1967 T O T 1970 t s s t
Cost of development 10 t$ IS l5 16 6$
Including market study * 5 $ 5 5 "SfT"
and reimbursable subsidies 5 5 * 5 2 55 .....

S ources: C.A.C./ 81401. Box 136. Premier Ministre - D.G.R.S.T. "Rapport intdrimaire dc la 
commission caiculateurs ddveloppment'', Confidenttcl. 1.065.PD/VP, p. 17.

The development cost of computer memories and integrated circuits predicted 

by the DGRST was 175 million FF. According to the DGRST, 1/3 o f this amount 

should be provided by THOMSON and CSF companies because they already 

bene fitted from extra-budgetary research expenses which included military equipment 

and telecommunications devices. The remaining 2/3 should be supplied by the 

government as an aid to RADIOTECHNIQUE:

Le montant des frais de diveloppement privus est de 175 millions pour 
les composants directement miles aux caiculateurs. Pour tenir compte du fa it 
que Tkomson-CSF ne pourra pas benificier que d'une aide plus riduite de la 
part du gouvemement fm nfa is. le montant total a prevoir pour cette aide 
serait ici inferieur aux deux tiers et ne devrait pas dipasser 100 millions...**2

This proposal stepped on the interests o f defense suppliers such as 

THOMSON, CSF, the Compagnie Generate d'fclectricite (CGE) and Electricite de 

France (EdF) as their research had nothing to do with semiconductors. Moreover, 

while the DGRST emphasized semiconductor components, French public research 

institutions such as the Comite National d ’£tude en Telecommunications (CNET), the 

Commission d'Energie Atomique (CEA), the Centre National i'litude Spatiales 

(CNES) and the DRME did not develop components other than those related to their 

uses. They absorbed almost all public resources thereby depriving the sector of

*32 |dem- p|g
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general-purpose semiconductors of necessary funds. According to Ambroise Roux (the 

heal of the CGE):

La CNET et CEA, ces organismes excellents travaillent en etnnte liaison 
avec I'Industrie, ntais leurs preoccupations stmt tres precises: si leur action 
est tr is  efficace, elle s'exerce dans un dtnnaine limite. Ces organismes n'ont, 
aussi bien, jamais pretendu am ir une competence generate pour encoumger la 
recherche dans son ensemble... Venaient ensuite les Militaires qui 
depensaient beau coup d'argemt. Mais leur role ... n etait pas 
toujours efficace dams le domaine de la recherche. Finanfant 
pern la recherche de base, ayant surtout des preoccupations a 
court terme, i t  ne donnait pas it la recherche industrielle un 
impulsion tres coordonnie. I my emphasis]

It was for these reasons that the DGRST suggested a shift in emphasis from 

military and specialized electronics tubes to semiconductor materials. If adopted by the 

government, such a change would redress the imbalance between the DGRST and the 

other research organizations* (CNET. CEA. DRME and CNES) share in the control of 

government expenditure in electronics research.434

Moreover, the adoption of this proposal would have initiated a major change 

that could have jeopardized the French military view of political independence that was 

limited to freedom in defense policy within the transatlantic regime. Given the 

American influence on the French military and the objective integration between the 

French and American electronics industries, it is hard to explain the DGRSTs 

difficulties simply as internal bureaucratic straggle. As it was impossible for the French 

military to develop a different defense policy than the one provided by the American 

model; it also became difficult for French industry to develop a national semiconductor 

m anufacturing capabilities. In effect, given the French com panies' relative

433 A. Roux, "La recherche dans les industries llectrhgues et dectroniques en France el a I Stranger". 
This paper was given in a conference on Novembre 1965, before the Groupe X Electrtmiciens and 
reprinted in Premier Ministre - DGRST Le Proer£s Scientifioue. N“% , Mai 1966. pp. 16 17
434 As an example o f this imbalance, it was noted that in 1965. while the DGRST controlled 
only i 7 million Francs for electronics research the DRME administered 126 million Francs and the 
Centre National d'Etude Spatiales (CNES) 174 million Francs. Ibid.. p.20.
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backwardness in research, they were unsure of their ability to develop a product that 

would satisfy the French military's reliability requirement that followed American 

standards. Consequently, while entering the semiconductor industry required the 

French 10 foster a vertical integration between components producers and computer 

manufacturers, French companies had no interest in such integration as they competed 

with each other in other sectors and profited from the manufacturing of tubes and 

electric superconductor materials while importing semiconductors from the United 

States .4 *5 The only sector that the companies could agree on was the sector of 

appiication-software and computer peripherals but these sectors played a minor role in 

the DGRSTs option.

5.2.2 The DGRSTs Computer Development Strategy

While the DGRSTs electronics policy proposal involved all French companies, 

its computer development policy was rather restrictive. Contrary to the CITEC/DMA- 

DRME agreement presented, the DGRST insisted that the government should support 

only the development of compatible computers and help only successful companies. It 

maintained that:

4 - As the DGSRT recognized:

L'une des difficultes d'un accord entre les trots CSF, CGE. et 
SCHNEIDER reside probahlement dans le fa it qu'ils sont a la fo is fabricant 
de calculateurs et d'automatismes indvstricls. Vn terrain d'entente devm  sans 
doute itre  trouve aussi pour les automatismes. mais ces dem iers oni des 
ramifications profondes dans un trap grand nombre d'industries d'equipements 
pour qu'ils puissent f a in  lob  jet d'accords dans le court delais.

C.A.C./ 81401. Box 136. Premier Ministre - D.G.R.S.T, "Rapport intCrimaire de !* commission 
calculateurs developpcmcnt", op. c it- p. 23.
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Lors de la passation du contrat prelimmairc. et sous reserve *ne les 
resultats de celui-ci fussent satisfaisants .

Deux sources de financement avaunt ere jugees possible o cet eflet:
- d'utte part des marches d'etude passes par les ministcres intcresses aut 
applications des calculateurs. pour un montant egal an tiers du cotit du 
developpement.
- d'auti. part des subventions portant sur la moitie des f  rats de developpment 
non converts par les marches (soit un tiers du cout total t 4-'<>

In conformity with this position, the DGRST proposed a budget of 225 million 

FF for the manufacturing of a French series of computers. As Table. 14 shows, this 

budget included 75 million FF of ministerial subsidies for the material they would order 

and 75 million FF in reimbursable loans to companies. For the Delegation, this budget 

would be sufficient to favor the emergence of a national computer manufacturer and to 

finance a vertical integration of components manufacturers, software producers and 

large systems assemblers.

Table. 14: The DGRSTs Research and Development Budget Proposal tor the Development ol 1-rcnch 
Compatible Computers

Years 1966 1967 1968 1969 1970 Total
R&D costs 45 60 75 35 10 22S

Including public subsidies 15 20 25 12 I 75
Including reimbursable 

Government loans to companies
15 20 25 II 4 75

Reference: Premier Ministre - D.G.R.S.T, “Rapport inlerimairc de la commission calculalcui 
developpment", Confidenliel. 1.065.PD/VP C A C /8I40I. Bos 136. p. 13

The irony was that while questioning the appropriateness of the American 

defense model for France, the DGRST {Messed hard to implement the American model 

of vertical integration epitomized by IBM, in order to create a national computer

436 C.A-C./ 81401. Box 136. Premier Ministre - D.G.R.S.T. "Rapport interimairc de la commission 
calculateurs developpement". Secret confidentiel. op. cit... p 13.
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manufacturer "champion". However, just as French miiitary requirements surpassed 

French industrial capabilities in comparison with the billion of dollars of American 

expenditure, French financing also lagged behind the DGRSTs ambition. The 

DGRSTs ambition became even more unrealistic when combined with the declaration 

that the budget would be justified only if it was executed jointly with a financial 

supplement for a more sophisticated computer series marketable by 1972.437 As Table 

15 shows, this supplement was also a five-year program. If adopted, it would have 

cost both government and industry 160 million FF of research to build a large computer 

system for the EEC market. As a supplementary budget, it was portrayed as a French 

contribution to European cooperation programs whose terms were yet to be defined.

Table 15: A supplementary budget proposal to prepare French industry for European 
collaboration

Years wmmr 1967 1968 1969 mmmr Total
Large computer 3 <> 21 6 0 40 160

Departmental subsidies 1 ~~T .... 26 26 50
Governmental loans |

2 1 26 2 0 50

Reference: C.A,C./ 81401. Box 136, Premia’ Ministre - D.G.R.S.T, "Rapport interimairc de la 
commission calculateur developpment", Confidentiel. I.065.PD/VP, p. 14

To summarize, the DGRSTs plans totaled 685 million Francs (the total of 

Tables 11, 12, 13, 14, 15). As Table 16 shows, the 1968 plan would have cost 225 

million FF. By 1970 the development of computers for the European market would 

have take 160 million FF, while 175 million FF would be allocated to components 

research and 60 million FF for peripheral equipment

437 The Delegation argued that: "le developpement d'une seriede calculateurs vendablesdis 1968 
a'ade sens que s'U en est suivi par une seconde operation visant a construire un materiel plus evolue en 
vite d'une echeance 1972. ", Idem, p. 14.
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Table. Jfi; Total Cost of the DGRSTs Proposal

1966 1967 1968 1969 1970 Total
(1) Mid-term plan for computer 45 60 75 35 10 225
(2) Long-term plan 3 6 21 60 70 160
(3) Components 25 45 45 35 25 175
(4) Peripherals 12 13 12 12 II 60
(3) Tubes 10 15 15 15 10 65
(3) Total of each year 95 139 168 157 126 685

Reference: C.A.C./ 81401. Box 136. Premier Ministre • D.G.R.S.T. « Rapport interimairc de la 
commission calculateur d£veloppment», Confidentiel. 1.065.PD/VP. p. 16.

As Table. 17 indicates, the total cost of this five-year program was to be shared

between the government (62%) and the industry (38%). While the government would

have been the major contributor, its subsidies were to be controlled by the DGRST in

lieu of the ONES, the CNET and the DRME (the space, telecommunications and

defense research institute).

Table. 17: Proposed Governmental Participation in the DGRST Five-Year Program

Years 1^66 1968 1^4 ~mr ‘total
Mid-term plan W " 46 50 7 3 ” i l56

Long-term plan 2 4 14 40 40 t«r~
Components 26 " 1 5 ... 2o ”  '26 " is 106

Peripheral & 8 8 8 8 46
Tubes 6 10 10 10 4 46
Total 66 1 7 102 16l 74 4315“

Reference: C.A .C./ 81401. Box 136, Premier Ministre - D.G.R.S.T. “Rapport interimairc dc la 
commission calculateur developpment", Confidentiel. 1.065.PD/VP. p. 17.

For the DGRST, if the government agreed on this proposal, there would be no 

need to develop components outside this program. In fact, the DGRST called for the 

demise o f a DRME, CNES and CNETs role in the Fifth Plan by stating that:

II me paratt p a t toukaitable de d ivelopper ailleurs des 
programmes de eomposamts ... Au risque de quelques duplications, 
generatrices d'ailleurs de competition, il semble d'autre part difficile de ne pas 
soutenir les deux groupes, si ceux-ci restent seuls en presence. Une
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sp ec ia lisa tio n  q u i e o n s is te ra it p a r  exam p le  A o r ie n te r  
R adiotecknique vers les m im oires e t Tkom son-C SF  vers les 
circuits in tig r is  m iritera it en tou t H at de cause attention... [I 
emphasize).43®

In conclusion, the DGRSTs five-year plan differed sharply from the equipment 

policy of the other institutions. It was a nationalistic industrial policy that called upon 

both French defense discourse and technological practice to break with the influence of 

the transatlantic discursive regime. It was clear from the DGRST's analysis and 

suggestions that only such a policy could guarantee independence in defense decision

making:

... le prHent rapport est cortfu, pour I'essentiel. dans I'hypothese d 'u n e  
politique de developpement proprem ent franqais, afin de permettre 
au gouvemement de prendre position. Mais sitdt son accord et son appui 
acquis, des negotiations devraient itre  entreprises, ou poursuivies, avec 
d'importantes firmes europHnnes... It nr s 'aeii dcmc n„ stnd* actual, aue d  un 
programme en quetque sorte provisionnel. destine a permettre au 
Gouvemement de prendre parti sur l opportunite de ['operation qui lui est 
prooosee. et sur les conditions - notamment de restructuration industrielle - 
auxauelles est suspendu son apoui.. 439 [Emphasis in the text]

Given the minor position of the DGRST within the French institutions, the 

Delegation recognized that it could not build a national rival for IBM and as it could not 

accept total technological dependence, it became an early (1965) advocate of trans- 

European alliances and programs. As we shall see, this five-year program would not 

gain full governmental support not because it opposed the interests of the nuclear, 

telecommunications and space sectors but because it questioned the very basis of 

French defense policy: the procurement of American integrated circuits. Since the 

Delegation had no power of budgetary decision, its analysis and suggestions remained 

wishful thinking. As mentioned earlier, it could only suggest policy to the Prime

438 Idem, p  2 2 .

439 Idem. p,5.
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Minister's Office and the latter, in spite of its sympathy for the DGRSTs perspective 

on industrial independence, had no authority over National Defense. According to the 

constitution defense fell within the jurisdiction of President of the Republic, whose 

immediate retinue still believed that the strengths of the American computer industry 

rested on the endless change in military-oriented application-software.

5.3 THE MILITARY POSITION ON APPLICATION-SOFTWARE DEVELOPMENT

Given the divergence between the military-oriented application-software policy 

and the DGRSTs insistence on electronics, in 1966, Mr. F. H. Raymond (a member 

of the Service Technique Aironautique [STAe) a French Air Force office) presented 

the military's arguments against the DGRSTs position to President Charles de Gaulle 

in the following terms. The information processing industry was not a branch of 

electronics because it produced massively electronic components that were specific and 

characterized by their high quality and dependability. This industry was also different 

by the nature of its commercial operations that are international by definition. In the 

long run it will be a key factor in the conception of a variety of capital goods.440

440 According to Raymond:
.. L'informatique n'estpas une branche de I’electronique. EUe en differepar la 
necessite de pmduire des composants electroniques spicifiques performants et 
de tris  grande fiabiliti, en tris grande quantity et a terme en production de 
masse;

EUe diffire par la nature des actions commerciales propres a assurer une 
diffusion croissante de produits informatiques dans un marche international, 
international par les besoins et les foumisseurs.

A terme l'informatique sera une des c lis  (de la production et de la 
conception) des biens dequipements de toutes natures.

This was the French Air Force's argument in 1966, specified by Raymond in 1988 in a 
conference on the history of French electronics in 1988. F.H. Raymond. "Le Plan Catcul", Collogue 
sur l'informatique en France. Grenoble 3-4-5 Mai 1988. Qp, fill, p. 387.
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This argument was based on US experience in the building of the SAGE 

system which had revealed many computer application problems specific to American 

defense policy. As we have seen, through the resolution o f these problems, several 

advances in electronics had been accomplished and US companies had come to 

dominate the world's electronics industry. For the French Air Force, although in the 

mid-1960s, application-software was economically less important than electronics, in 

the future the growth of the whole information processing industry would depend on it. 

According to Raymond:

Nous sommes, en informatique. dans un domaine non majeur mats 
singuliirement dynamique et defafons diverses pluridisciplinaires.

II fa u t des physiciens, des technologues, des ingenieurs et des 
informaticiens possedant une solide culture mathdmatique. Les Fran fats sont 
douds pour cela et toute actum en faveur de I 'informatique devrait 
i tre  capable de su tciter de nouvelles vocations dont notre 
dconomie bdndficiera d terme...

A terme l'informatique sera une des elds (de la production 
et de la conception) des bien d'iquipement de toutes natures 
Si notre pays n 'acquiert pas la maitrise de I'irtformatique, cela conduira a une 

frustration grave des Universitaires pour lesquels disposer et dominer I'usage 
d'out Us de calculs de plus en plus puissants est ndcessaire au succds de leurs 
recherches. 441 [my emphasis]

To argue as Raymond did for a policy to develop software capabilities, was not 

an argument against manufacturing of components capabilities. Nevertheless, the 

dilemma was where to start. In this analysis, the American experience with the SAGE 

system was the example and the OECD user policy was the doctrine. The paradigm 

was not technologically induced or forced by the United States. It was based on the 

tacit acceptance of the transatlantic discursive regime. It was a view that was not limited 

to air defense engineers such as Raymond. The head of the CSFs research department, 

Mr. Andrg Danzin maintained a similar view. For the latter, it was the change in the 

mode of information processing that determined change in electronics and not the ~ther

441 Idem, p.388.
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way around. This could be seen where new modes of information processing, 

transmission and electronic commutation converged within digitization by borrowing 

massive know-how from software engineering.

Ce n'est pas l'informatique qui a besoin de Velectronique mais c'est 
I'inverse. On te voit bien aujourd’hui oit les modes de traitement. de 
transmission et de commutation converge dans le mode numerique et fond des 
larges emprunts au logiciel. On eu ainsi eeourte la fastidieuse eontroverse sur 
la primaute de I'analogique qui a retarde certaines strategies de choi\ 
techniques en ilectronique

Danzin's example buried in the quote was also the MIT Lincoln Laboratory's 

experience wi.h the SAGE system. The issue that divided the DGRST and the French 

Air Force thus was not a question of budgetary resources but a conflict of ideas 

bounded by the same concern for French political independence and structured around 

questions such as what should come first, military autonomy or technological 

independence. On what should be based the dynamic of industrial development; 

application-software or electronics? For the DGRST, French strategy should be based 

on the develop of electronics, for the French Air Force and THOMSON-CSF. prority 

should be given to application-software.

In Danzin's v iew :

...seule l'informatique pouvait fournir aux composants ilectroniques des 
objectifs assocumt a la fois la demande de pointe et la s<frie de pntductitm. Et 
c'est par derivation de ces productions que sont nes les composants utilises 
massivement et a has prix par les mate riels elect roniques d'usage 
domestiques. Pour les composants. Vensemble... Informatique et 
Telecommunications form e le tronc commun necessaire a Vinspiration 
techniques et a  I'amortissement des frais de lancement et des equipements qui 
fora de cette industrie de la microminiature une industrie lourde en perpetuel 
etat d'anticipation

As we can see from this statement, the fight between the two institutions went 

beyond bureaucratic struggles and highlighted the contradiction between the

442 idem, p 390.
443 Idem, p.390.
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requirements of military defense as represented by the Air Force and the role of 

industrial development carried out by the DGRST. Each group of actors argued from 

the framework of its function not only within the French universe of political discourse 

but inside the global framework of the transatlantic discursive regime within which the 

DGRST was always doubly disadvantaged. Not only did the latter have no power of 

decision within the French universe of political discourse, but it also lacked a credible 

industrial ally. For both reasons the DGRST was never a serious threat to the 

transatlantic discursive regime and its antagonism towards IBM although popular 

amongst neo-realists and in media circles, was never backed by a credible budgetary 

decision.

Technological self-sufficiency and national glory did not count for much in the 

French debates. From an economic point of view, not only was an effort to gain a 

market share in France or in Europe in the sector o f general-purpose computing 

(already dominated by IBM) considered risky but it was also seen as strategically 

wrong. In conformity with the OECD specialization doctrine, Danzin invited French 

industry and government to seek new applications that would orient the development of 

French electronics and to abandon the competition against IBM. He maintained the 

same argument in 1988 that:

Au lieu de mener certes une guerre, non pas contre quelque chose ou 
quetqu'un mais “pour" le developpement de l'informatique sous toutes ses 
formes, pour la promotion des applications, pour la participation des 
utilisateurs, pour la reussite d'une originaiite franfaise en profitant de la 
diversite des solutions et des applications que favoriserait la mobilite du 
domaine. on a cru utile de mener une guerre coutre les multinationales 
americaines et particulierement contre Ut plus forte d'entre elles. Cette optique 
a sous-tendu le choix des objectifs techniques et commerciaux et bien entendu 
les choix des structures.
/ . . .I 15 ans de lutte contre les plus grands producteurs mondiaux de 
composants m'avaient appris qu'en innovation technique la pire des maniires 
d'engager la competition en position de faiblesse est d'accepter le terrain de 
I'adversaire et de se servir des mimes armes que tui. ce que tous les militaires
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le savent bien. Mats a I'epoque. evoquer une situation de faiblesse etait faire  
preuve d'un pessimisme condamnable ,444 |emphasis in the text|

Although this was a hindsight evaluation of the decision taken during the Plan 

C alcult it reflected the CSF and generally the telecommunications and military's 

position as it existed then. Danzin's analysis was. however, misleading because it 

implied that the Plan Calcul was exclusively an electronics development policy and was 

implemented according to the DGRSTs concern with semiconductors. As we shall see 

in the next section, the Plan Calcul was neither exclusively a components development 

policy nor solely an application-software development program. It was an attempt to 

reconcile both concerns.

5.4 THE PLAN CALCUL: ITS OBJECTIVES AND INDUSTRIAL BASE 

5 .4 .lObjectives

In 1966, when the French parliament adopted the Plan Calcul as the policy for 

the Fifth Plan, it tried to reconcile two opposing views. This reconciliation resulted in a 

plan that was a combination o f an application-software program and an electronic 

development policy. It had four main objectives: 1) fostering a French company 

capable o f developing, producing and commercializing a range of general-purpose 

computers, 2) strengthening the French electronics components sector, 3) building a 

computer peripheral equipment industry, and 4) assuring a harmonious and dynamic 

development o f consulting services dealing with issues related to the computer

444 Idem. p.39l.
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industry.445 It was also agreed that, by 1970, companies involved in the Plan Calcul 

had to produce four types of computer P0, P I , P2, P3.

• PI was considered the basic design for the entire series. It was a middle-sized 

machine for both management and scientific calculation;

• P0 was a light version of PI also design ed for management and scientific calculation;

• P2 was a general-purpose computer for a wide range of activities including the 

military.

• P3 was simply a large computer already commercialized by the CITEC446.

The 1970 timetable was also a compromise between the DGRSTs schedule 

(1972) and the DMA-DRME’s deadline (1968) for French industry to manufacture its 

first computers under the framework of the Plan Calcul. All these machines were 

meant to be compatible with each other. They did not represent a new line o f computers 

because they were meant to be compatible with the IBM 360 series (30, 30 and 63). 

Moreover, THOMSON, the CSF, and the CGE had agreed with the department of the 

Armed Services to produce military versions o f the P0 and P2 computers. The military 

versions of these two computers were named respectively POM and P2M.

As advised by both the DGRST and the military (the DMA and the DRME) the 

Plan Calcul had also sought to prepare French industry for a second generation of 

computers after the «P» series. This second generation of computers would eventually 

be built in cooperation with European partners. The group of companies that would 

carry out this program also had the mission to:

445 C.A.C. 77/321 Bo* 1002. D.G.R.S.T., "Lancement du Plan Calcul", Le Proprfes scicntifique. 
N° 102. novembre 1966, p. I .
446 Pierre Audio Conscil “Le Plan Calcul frai^ais 1966-1975". In Collogue sur l'informatique en 
France, op. cit.. p. 21
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- supply French industry with accurate information regarding technical and economic 

choices;

- enable French industry to maintain control over its industrial policy;

- prepare French industry to convert its «P» range of computers to larger machines.

Furthermore, in July 1966, the Prime Minister nominated a delegate under its 

jurisdiction . This delegate would have the mission to:

- supervise the implementation of the Plan Calcul:

- associate as many French national companies as possible in the program;

* coordinate computer procurement in the public and para-public sectors;

- create an institute under its supervision for application-soft ware and automation447

All these functions were already being undertaken by the Commission 

Permanente de I'Electronique du Plan (COPEP). However, the government decision to 

create a new delegation for application-software and automation constituted a change 

because it separated research in electronics from the sector of industrial application. The 

change became official by decree N° 66-756 of October 8, 1966 that created the 

Delegation a l'informatique and the Institut National de Recherche en Informatique et en 

Automatique (INRIA) attached to the DGRST and separated from COPEP448. While 

the Delegation a l'informatique would work in coordination with the DGRST. INRIA 

and COPEP would advise the government in application-software and electronics 

repectively. In this new framework, COPEP would deal with electronics development 

in civilian and military communications and space research while the INRIA would

447 C.A.C. 77/321 Bo* 1002, Editorial, "Lancement du Plan Calcul", Lc Proyres scicntiliquc. N 
102, 1966.
448 Journal Officiel. Qclohre II, 1966.
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coordinate private and public research efforts in application-software for both the 

national and European markets.449

5.4.2 Industrial Structure

In keeping with this plan, in 1966 the government urged the CGE and the CSF 

(the members of the C1TEC holding) to merge with SEA (which itself became a 

SCHNEIDER group subcompany) and made their financial support conditional on this. 

Accordingly CSF and CGE accepted the merger of the SEA with C1TEC to comply 

with this demand. The SCHNEIDER Group's subsidiary was known for its 

competence in application software. By merging this company with CITEC, the 

Ministere des armies (whose objective was to build its bargaining power against the 

US) prevented SEA's engineers from joining American companies. In April 1967. the 

Compagnie Internationale pour l'informatique (CD) was formed as a merger of C. A.E. 

(CITECs subsidiary), SEA (the SCHNEIDER subsidiary) and the Societe pour 

I'Etude et la Realisation des Procedes Electroniques (ANALAC).450 After the creation 

of the CII. THOMSON merged with the CSF to constitute one company under the 

composite name of THOMSON-CSF 451

449 C.A.C. 77/321. Box 1002. G. Aranda. "Le Plan Calcul va reposer sur la C  G E . la C  S F. el 
Schneider'', Entreprise. N°13, Oclobre 1966, p. 15.
450 RE 130 Box 11, Centre des Hauws £tudes de I'Armement - Section "Armement” - «La 
compagnie Internationale pour l'informatique "C.I.I."*, Qualrifeme Session 1967-1968, p.5.
451 When GENERAL ELECTRIC started to give up its assets in BULL to HONEYWELL the 
government considered it an opportunity to nationalize BULL. However the headquarters o f  this 
company rejected the government offer. It argued that France would not accomplish its information 
technology objectives without the help o f American companies. Following this, BULL-GENERAL 
ELECTRIC became HONEYWELL-BULL. F.H. Raymond. «Le Plan Calcul*, op. cit.. p.87.
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It is worth recalling that the CI1 was not a merger between THOMSON-CSF. 

the CGE and SCHNEIDER. It was a financial holding created by these three 

companies to undertake the Plan Calcul. The three Arms' traditional activities such as 

general-public electronics ™ilOMSON-CSF), industrial automation (SCHNEIDER 

and CGE). electric super-condu- ,: (the CGE) and telephony (the CGE and

Thomson-CSF) remained separate. Despite the Plan Calcul, the three private companies 

continued to compete with each other while co-ordinating their role in the government 

plan through the CU.

5.5 THE IMPLEMENTATION OF THE PLAN CALCUL

Given the companies' initial resistance to the DGRST's proposal and the 

struggle between the DGRST and other institutions over policy orientation, it is 

legitimate to ask what was the real meaning o f the Plan Calcul ? The answer to this 

question requires a comparison between the DGRSTs previously mentioned budget 

proposal and the final budget authorization for the Plan Calcul in the D e le tio n  a 

l'informatique*s budget. Such a comparison will show which of the two contending 

perspectives (the DGRSTs perspective [see Table 16] or tire military view) won 

financial approval.

This comparison will reveal that companies' research expenditure was smaller 

than the amount the DGRST proposed as the THOMSON-CSF contribution in the Plan 

Calcul and the latter was less important than the DGRSTs initial proposal. In 

comparing the real expenditure of the Plan Calcul to the government's extra-budgetary 

expenditure in electronics, it will also appears that the military and the 

telecommunications authorities maintained their user policy of learning about the edge 

of American integrated circuits techniques, understanding what they could do. without
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involving themselves in research and development for marketable electronic circuits. It 

will become visible that the Plan Calcul reinforced the choice made during the Fourth 

Plan: La politique de veille technologique et de retard contrble in conformity with the 

French normalization policy and in line with the OECD Secretary General's 

user/specialization doctrine.

5.5.1 Comparison between the DGRSTs proposal and the Plan Calcul's budget 
aulhrniztttim

As Table 18 shows, the Plan Calcul's budget fell short in comparison to the 

amount proposed by the DGRST. Instead of spending 685 million Francs (FF) as the 

DGRST had advised (Table 16) the government allocated only 573.75 million FF. 

This amount did not represent the amount paid for the Plan Calcul, because in the 

French budgeting there is always a difference between budget authorization and budget 

outlay. In fact, as Table 19 shows, the government spent only a total of 524.1 million 

FF in concerted actions, urgent and exceptional operations and complementary 

coordinated actions including the Plan Calcul. Moreover, as Table. 20 illustrates, 

only 16% was allocated to semiconductors. Thus, whereas the DGRST emphasized 

semiconductors fra’ computers and de-emphasized electronics research for other uses, 

the government authorized the opposite expenditure pattern.
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Tabic. 18; Budget of the Delesue it l ’informatique 19>fr-1970
(in million FF)

1966 1967 1968 1960 1970 Total
(1) Computer budget 10.4 69.6 1074 110.4 94.5 393.3 68.5
(2) Peripheral equipment 9.6 21 31.7 24.5 86.8 15 5
(3) Electro, components 11 4.7 21 1 23 59.8 10 5
(4) Software budget 15 4 5.5 0.5
(5) Specific actions 0.15 4.4 8 8.3 20.85 3.5
(6) Computer science 
Committee

1 8 9 15

Totals 10.4 90.35 137.5 174.3 162.3 573.75 100

Reference- C.A.C. 810401 Box IKS. "Budget IV7I ■ Informatique - Plan CaLul institut de K>u h o  the  
en Informatique et en Automahque (l.R.I.A.)"

The computer budget of the Delegation a l'informatique included research, 

design, manufacturing and marketing of computer systems retained in the Plan Caleul. 

While this budget represented 68.5% of the sum administred by the Delegation a 

l'informatique , it may suggest that the CM was designing its integrated circuits. 

However, this was not the case because, the company was only assembling these 

circuits with other bought-in components which were pu’ into plastic boxes and 

attaching monitors and keyboards. Thus, while the official software budget represented 

only 0.5 % of expenditure, 68.5% of the budget was mainly in application-software 

meant to be used in IBM's proprietary operating system. Moreover, although it might 

appear that the DGRST had won against the military this was not the case as there were 

other amounts - the extra-budgetary expenditures devoted to electronics that - neither 

the DGRST nor the Delegation a l'informatique controlled. Table 19 shows that the 

total amount devoted to electronics was 524.1 million FF. Within this amount, the 

electronics budget of the Delegation a l'informatique was in fact 10% less than 

predicted - 54 million instead of 59 million.
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Tabic 19; Electronic research budget 1966-1969 (in million francs)

Budget subcategories 1966 " r a  1 4 $ 'total
Concerted Actions 43.3 1 i5 i l  9.5 i26.3 458.3
Urgent and exceptional 
operations

1 7 3 3378 17 21.6 86.1

Complementary Coordinated 
Actions

5.7 ""..5.7....

TotaF l6 l.2 138.6 136.5 147.8 524.1

Rgfcrengg: CACL81MU Box 256. Mini&tftre du d ‘veloppement - D.G.R.S.T. Affaires Scientifiques et 
Techniques. "Composants et circuits m iniaturises 24iim e reunion". C o n fid e n tie l. N° 
AST/81/AD/762/CCM., p. 2.

Table 20: The microelectronic component budget within the global electronics research budget 1965- 
1969

1965 1966 1967 1968 1969 Total
(1 )Microdectronic Budget 16 21 22 19 54
(2) Global Electronic Research 101.2 138.6 136.5 147.8 524.1
(3) Percentage 15.8 % 15.15% 16.11% 12.8% 1 0 .3 %

Reference: CAC. 810401 Box 256. Minisl&re <5i developpement - D.G.R.S.T. Affaire scientifique er 
technique. "Composants et circuits miniaturises 24itme reunion", Confidentiel. op. cit.

Obviously, despite the conciliatory proposal initially adopted by the French 

parliament, the government, under the powerful influence of institutions such as the 

military, the Commissariat General du Plan , COPEP, CCT and their industrial allies 

Thomson/CSF and CGE), overlooked the DGRSTs advice that electronics research 

should not be dealt with outside o f the Plan Calcul through extra-budgetary 

expenditures. As we shall see in the next section, the air unt devoted to electronics 

research in telecommunications and aeronautic in these extra-budgetary expenditures 

was more important than the amount devoted in the Plan Calcul.
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5.5.2Comparison between the microelectronic budget and companies’ expenditures

Although the above figures fell below the DGRST’s proposal, they still do not 

show the effective research expenditures by firms. Further information on micro* 

electronics research shows that between 1966 and 1970 total expenditures were not 54 

millions FF as Table 20 suggests, but only 32 million FF (Table 2 1) which were not in 

the Plan Calcul, but in the extra-budgetary expenditures. Of this amount. THOMSON- 

CSF and their affiliates (SESCO452 and COSEM45*) received 39% and the CNET 

laboratory 17%454. This concentration of research funds in THOMSON-CSF raised 

DGRST protests; the Delegation's policy of providing public help to the entire industry 

had not been respected. Indeed, in a note in one of the DGRSTs files, one can read the 

following complaint:

Rien de tout cela n'a etc realise. Le Plan Composants n'est qu'une 
operation de sauvetage destine a secourir la ftrme X. / C.S. F. I exaclenient au 
moment ou le deficit de cette compagnie - du a des erreurs de gestion - est 
devenu catastnophique 4-* ̂

452 S.E.S.C.O. is for Societe Europeenne des Semi-Conducteurs. This company was created by 
THOMSON and supported financially by GENERAL ELECTRIC in 1961. Its mission was to 
produc? numerical calculation devices and radar systems for the French Air Force.
4^3 C.O.S.E.M. is for Companie generate des semi-conducteurs. This company was created in 
January I960 by the merger between the semiconductor department o f the C.S.F. with the Societe 
Alsacienne de Construction Mectutique.
4^4 C.A.C. 77/321 Box 1448. Les archibes de Monsieur Dumesmil. D.G.R.S.T., "Action Concert<5c 
Composants e t Circuits Microminiaturisds", In Aide & la recherche. Rapport d'aclivitd 1968. 
Nomenclature des contracts et statistioues. Confidentiel 4ai 1969,
455 Note cited by J. Zysman. L'industrie franyaise entre I'&at et le marchd. Paris, Bonncl 1982. p. 173. 
Zysman's view have been reported by P.-E. Mounier-Khun, "Les constructeurs d'ordmateurs lace a 
l'industrie des composants", op. cit. Mounier-Khun and Zysman claim that the micro-electronic budget 
was used by THOMSON to absorb C.S.F. and eliminate the deficit of this company.
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Table 21: Each company's share in ihc 1966/1968 micro-electronic budget

Company name Contrac* J u e  in F.F. Percentage
C .S .F . 6.159.977 19%
S.E.S.C.O /THOMSON) 2.536.141 8%
R.T.C, (PHILIPS) 5.121.000 16%
C.G.E. 1.911.379 6%
C.F.T.H. (THOMSON) 1.975.048 6%
C.O.S.E.M. (C.S.F.) 2.022.800 6.25%
C.N .R.S. 618.000 2%
S.M .E.R.S. 400.000 1.25%
A.D.F.A.C. 307.000 1%
C.E.A. 960.040 3%
C.E.N.G. 568.000 2%
L.T.T. 351.700 1%
S.I.L.E.C. 2.741.023 8.5%
C.N.E.T. 5.500.000 17%
L.C.C. - C.I.C.E. 485.000 1.5%
C.E.R.C.O. 176.400 0.5%
L.E.P. 200.000 0.6%
Lille Faculty o f Science 70.000 *
Toulouse Fac. o f science 157.000 0.5%
Grenoble Fac. o f Science 371.780 1%
S.E.F.R 85.000 *

32.384.209. 100%
* Less than half percent
S ou rces: C .A .C . 77/321 Box 1448. Mr Dumesmil's Archives. D.G.R.S.T.«Action Concertde 
Composants et Circuits Microminiaturis^s». In Aide & la recherche. Rapport d'activitds 1968. 
Nomenclature des contracts et statistioucs. Confidentiel. Mai 1969, pp. 4.3 • 4.10.

The reason for this concentration of expenditure in the THOMSON-CSF and

CNET laboratories (56%) was not the C SFs deficit and its merger with THOMSON.

According to a report ordered by a non-partisan parliamentary committee, THOMSON-

CSF and the CNET were the most favored groups in the distribution of government

research funds: (Enveloppe recherche and Hors Enveloppe Recherche456), because

neither the military nor industry was in favor of manufacturing domestic integrated

4'Sh C.A.C. 810401 Box 190. "Rapport Dugas: Electronique, Informatique, Telecommunications: 
Electronique: la dispersion des actions", op. cit.
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circuits. In fact, in 1966, when the most dependable circuits were silicon-based4' 7, the 

CSF continued to provide its equipment with magnetic core memory. After the 

announcement of the Plan Calcul, the CSF's components producers, COSEM 

abandoned the development of magnetic core memory and turned to the American 

company TEXAS INSTRUMENTS for procurement of integrated circuits despite the 

Plan Calcul policy.438

The national neglect of integrated circuits research continued until the late 

1960s. In 1969, when it became clear to the French aeronautics industry that even in 

specialized products such as airborne and missile computers, tubes and magnetic core 

memory were no longer dependable, THOMSON-CSF asked the government for 

further subsidies to switch from the manufacturing of low capacitative loads Emitter 

Coupled Logic (ECL) to the production of Transistor-Transistor Logic (T2L) circuits, 

the computer logic circuits that consisted of two or more directly interconnected 

transistors intended to drive capacitative loads4' 9 at high rates. Despite many trials. 

THOMSON-CSFs T2L circuits were proven ineffective. This failure led the Air Force 

to oppose government funds for T2L research. As civilian and military aeronautics 

shared the s.*me research budget, the Air Force fearcd that such allocations would he 

taken from its equipment budget. Instead of spending more money on trials, the Air

457 Braun. E. and Macdonald. S.. Revolution in Miniature: The History and Impact of Semiconductor
Electronics. Cambridge. Cambridge University Press, 1978,
458 Electronique Actual itds. 5 ,jnvier 1966.
4 ' 9 In digital computer techniques, while a load refers to the transfer of a program or/and data in a
form of an electric stream from a backing store (a secondary storage usually made up of a
combination o f magnetic disk, drum or tape) to a main computer memory, the ,/ord capacitative is an
attribute o f a component that may be vacuum tube, fused ceramic, paper (waxed or oiled) mica, glass,
plastic foil that has the capacity to deliver an electric quantity under specified conditions. In electronics
engineering these materials are also formally called capacitors or condensers.
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Force advised THOMSON-CSF to compare the dependability of its products with the 

same material already produced in the United States.460

As Pierre Audin Conseil (a French consulting company) noted concerning 

THOMSON-CSFs failure to produce the T2L circuits:

La mise en aeuvre a ete tres longue...car elle a constitue pour la 
SESCOSEM ( the THOMSON-CSFs semiconductor research department) en 
Vapprentissage de la technologie des circuits intigres... c ’est done au cours de 
cette periode que les difficultes les plus nombreuses et les plus importantes 
ant e ti rencontrdes...il est tres rapidement apparu que. pour des raisons 
logistiques (faille de Vusine. importance du noyau de recherches), la 
SOSCOSEM ne peut pas lout faire.46*

The size of THOMSON-CSFs research laboratory SESCOSEM was not the 

only factor that prevented the company from producing the T2L circuits. A further 

hindrance was the Air Force's and the PT&T's reluctance to allot the necessary funds 

for the domestic production of these circuits. As we shall see in the next subsection, 

these government departments were concerned with application-software rather than 

encouraging the development of a French semiconductor industry.

460 C.A.C. 77/32! Box 1539. Premier Ministre - D.G.R.S.T. - Direction des Affaires Scientifiques 
"Comite Composants et Circuits Microminiaturises. Proces-verbal de la reunion du 2 juin 1969. 
( lOemc reunion)" DAS/ARD/81/AD - 467/CCM/D49/. P.3.
461 Pierre Audin Conseil "Le Plan Calcul fran^ais: 1966-1974", In Chatelin. P. (ed), Collogue sur 
I'histoire de linfonnatigue en France. Vol.I. Grenoble 3-4-5, mai 1988, p.35.
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5.5.34 comparison between government expenditure in equipment and the Plan 
Calcul

The non-partisan parliamentary committee report mentioned above also revealed 

that total expenditures between 1966 and 1969 did not reflect the equilibrium between 

application-software and integrated circuits research agreed on in the Plan Calcul. This 

was because the Ministry of PT&T, the Air Force and the CNES bought their 

integrated circuits from the US and oriented their research to application-software. The 

parliamentary committee discovered that only 15% of total expenditures were allocated 

to research while 16% were destined to equipment development. Thus, in spite of the 

DGRSTs suggestions and the Plan Calcul agreement, equipment purchases were not 

postponed for the benefit of research in semiconductors; the government devoted 69% 

of its funds to application-software and hardware for civil and military 

telecommunications and space.

Table 22: Total information and computer research budget 1966-1969
(in million of francs)

1966 1967 1968 1969 Total
Programs M .F

♦
% M.F. % M.F. % M.F. M.F. %

Development subsidies 59 13.7 122 15.9 150 16.6 147 17 478 16
I Aerospace & P IT  research 360 83.5 543 70.7 596 65.8 543 63 2042 69
1 Plan Calcul 12 2.8 103 13.4 160 17.6 174 20 449 15
I Total 431 100 768 100 906 too 864 100 2969 1 (Ml

* M.F.= million francs
Reference: RE 130 Box IS, SS9 (S). "Premier questionaire de la Commission des Affaires culturcllcs 
familiales el sociales de l'Assemblee Nationale sur les perspectives budgctaires de 1970 - Ministcrc du 
developpement industriel et scientifique". Paragraph. "L'aide au developpement, la recherche spatialc. le 
Plan Calcul”, p.3.
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This parliamentary budget assessment462 confirmed that 2. 042 million Francs 

was allocated to the PT&T and Armed Services research and equipment purchases. 

Here, again, the French government followed early OECD advice that limited the 

primary role of government to the modernization of telecommunication lines because 

the French telephone system was amongst the worst in the industrialized world. 

Following this policy and instead of participating in the formal Plan calcul as 

announced, private companies (mostly THOMSON-CSF and CGE) received over one 

third (720 millions francs) of these extra-budgetary research expenses.463

Table 23: Electronic budget outside the research portfolio

Companies' participation on their funds 650 millions
Government research contracts undertaken by industry 720 millions
kesearcb associated! to equipment procurement 306 millions
Public laboratories research 400 millions
Total 2 070 millions

Sources: C.A.C.8I04Q1 Box 190. "Rapport Dugas: Electronique, Informatique, Telecommunications: 
Electronique: la dispersion des actions", p. 3.

Leaving aside the firm's own expenditure of 650 MF, this table shows that the 

government spent 1420 million francs in extra-budgetary expenses (Hors enveloppe 

recherche). Given the size of these expenses in comparison with the Plan Calcul (524.1 

MF), one cannot overlook the fact that these expenditures represented the real policy of

462 C.A.C. 810401 Box 190. "Rapport Dugas: Electronique, Informatique, Telecommunications: 
Electronique: la dispersion des actions", p. 3.
463 It should be noted that the French research budget was not only heavily oriented to military 
telecommunication and aerospace programs but it was also highly concentrated: THOMSON group 
alone received 1000 millions French Francs (more than 1/3 o f the total “hors enveloppe research 
budget"). It should also be noticed that this company's interest was not computers and it supplied most 
of the government equipment orders while fighting with C.G.E. group to gain monopoly over the 
telephone sector. C .A .C . 810401 Box 190. «Rapport Dugas: Electronique, Inform atique, 
Telecommunications: Electronique: la dispersion des actions*, op. cit.
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the Fifth Plan. Considering the Plan C alcul 's limited budget, it is now possible to 

assert that the Plan Calcul was just a demonstration of the French bargaining power to 

counter the American embargo and it had little impact on the practice of the Fourth 

Plan. In fact, the CII did not produce the «P» computer series. Instead of committing 

their resources to manufacturing the «P» series in 1970 as agreed in the Plan Calcul. in 

1968, THOMSON-CSF and CGE produced the 10.000 computer series (10. 20. and 

70) for military use. Moreover, as these computers were not manufactured with French 

integrated circuits, their prototypes were not even produced in France. They were 

imported from the United States.464 Mounier-Khun has recently revealed that the

10.000 series were nothing less than the American computers SIGMA 2 and 7 of the 

American company SCIENTIFIC DATA SYSTEMS (SDS) 4<* The choice of 

American technology was proof that the French Armed Forces were not interested in 

French digital technology nor in French integrated circuits; they addressed only their 

demands for analog machines to French industry. The French company ANALAC 

produced many analog computers for the French Navy, Army and Air forces.

Thus, contrary to the plan drawn up by the DGRST, the 10.000 series was 

adopted by the CII as the basis for a future generation, the IRIS system. The 

Delegation a l ’informatique accepted this decision which in turn changed the schedule 

of the entire five-year program. As a result, in 1968 the CII's engineers modified the

10.000 series to fill the public order while at the same time undertaking research for

464 p  _£ M ounier Khun. «Les constructeurs d'ordiuateurs face a l'industrie des composants*. 
Collogue: Le ddfi electron! :ue d'qprfes guerre - une perspective hislonaue. CHRST - La Villelte 27-28 
mat 1993. p. 21.
46^ In 1968. the government agreed with the CII that these computers could be developed iurthcr to 
satisfy the three French armed services' (Air Force. Navy and Army) computation needs in the future See the 
technical description of these computers in O l- Informatigue. N".5, 1966. Cited in 1*1 Mounter- 
Khun. op. cil. p.2l
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two distinct operating systems (SIRIS 3 and SIRIS 8) for the coming IRIS 

computer.466 Moreover, the Dilegation a l'informatique also authorized THOMSON- 

CSF to create a computer peripheral equipment program different from the one agreed 

upon in Plan Calcul but financed by the latter. Here again, the decision was taken in 

contradistinction to the Plan Calcul: while the development of truly French equipment 

required a large amount of money, time and research , the THOMSON-CSFs program 

for peripheral equipment was based on the American company DATA PRODUCTS' 

magnetic materials.467

These arrangements excluded the Compagnie des Compteurs (the subsidiary of 

the Compagnie Ginerale d  fclectricite (CGE)), from the manufacture of peripheral 

equipment and gave greater control to THOMSON-CSF. At the time the new 

arrangements did not provoke CGE because it followed an agreement between CGE 

and THOMSON-CSF that established a division of labor in the electronics and 

telecommunication sectors between the two companies. The agreement was referred to 

as Le YALTA de I'fclectronique. According to Michel Barr£ who was then the CII's 

chief executive:

Crt accord, n igocii au cours du premier semestre 1969 et auquel j'a i 
participe, aboutit en effet a la determination d'une frontiere; cette frontiere 
reconnaissait le leadership de chacune des socUtis sur un certain nombre de 
domaines: la C.G.E. oblenait le leadership auquel elle tenait essentiellement, 
a savoir celui de l'industrie de telephone, la Thomson-CSF renonfait d  tome 
ambition dans ce domaine et, par contre, assumait le pilotage de  
l'informatique de la C.I.I.

Cet accord est communement connu sous le non de “YALTA DE
l  E l e c t r o n i q u e  468

466 M. Rarrd, «La Compagnie Internationale pour l'informatique dans le cadre du Plan Calcul*. In 
Chatelin, P. (ed). Collooue sur I histoire de i'informaiioue en France, op. ciL. pp. 89-90.
467 ibid. p. 90.
468 Idem, p.87.
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These alliances and the agreement between THOMSON-CSF and CGE 

continued the user policy but did not fulfill the expectation that the establishment of 

American firms in France would improve the French balance of payments and increase 

French tecltnological capacity. In addition, they proved to be devastating for the policy 

of interoperability and interdependence.

5.6 FRENCH INDUSTRY’S SHARE IN THE FRENCH MARKET

In 1967 purchases by the Armed Services, the Department of Post Telegraph 

and Telecommunications (PT&T) and other government bureaucracies accounted for 

nearly 50% (Table. 24) of total French computer production .469

Tabic 24: Share of each armed service in the total military computer market 1966-1967

Armed service 1966
% of the total French computer 

production

1967
of the total French computer 

production
Air Force 22.6 16.2
Naw 11.2 12.9
Army 8.3 8.9
Public civil service 6.2 8.9
Total 49.3 46.9

R eference; Re 130 Box 11 File 254 .2 1 . Centre des Hautes Etudes de 1‘Armcment - Section 
"Armement" . "La Compagnie Internationale pour I'lnfomtatique (CM.I.)", p.2

This material was sold by the CII under American license and was mostly for 

telecommunications and aeronautics. Aeronautics devices included ground equipment 

for aircraft navigation and landing; airborne radioelectric equipment for navigation.

^  RE 130 Box 11 File 254 . 21. Centre des Hautes £tudes de I'Armement - Section "Armement" . 
«La Compagnie Internationale pour I'lnformatique "C.I.I."*. op. cit.
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communications, detection; and automated test and maintenance equipment. French 

industry was particularly successful in ground equipment partly because the 

government helped the industry but mostly because the standards for equipment were 

set by the International Civil Aviation Organization (ICAO). To maintain international 

interoperability between aircraft ground control equipment, ICAO's standards changed 

slowly thus taking into consideration the uneven development of the different 

countries' electronics industry. In military airborne equipment. French industry was 

also successful in the internal market because the government protected this sector from 

imports.470

However, this success in military equipment had no spin-off in the civilian 

airborne electronics equipment sector. According to COPEPs assessment in 1969:

Pour les materiel* bord cm /i471. I'industrie franfaise est pratiquement 
abseale aussi bien en France que sur le marche mondial. Elle se trouve en 
effet en concurrence direcle avec I'industrie americaine qui occupe une 
position dominante dans ce domaine. Les raisons principales de cette absence 
sont les suivantes: les compagnies airiennes ont une tendance naturelle a 
s'adresser aux fabricants qu'ils ont deja eprouves. c'est-d-dire COLLINS,
BENDIX, SPERRY...47*

According to COPEP, because of the strong American competitive position in 

civilian aeronautics. French firms were totally absent from this sector. COPEP stated 

that: "On constate que I'industriefrangaise est enfermee dans un cercle vicieux "h'a pas 

vendue..., n'est pas connue...n'est pas demandee ne vend pas et Von comprend qu'elle 

se demande comment amorce r la pompe et qu'elle requiert I'aide de I'Etat."47* This

470 RE 130 Box 10. Commissariat General du Plan • Commission de I'Electronique du Plan - Coin.Me 
do V liim e Plan - Electronique. Informatique el Industrie de Ti 'dcommunicat.ons - Cellule d'action 
poncluelle "Eq"‘pements Electroniques Automatiques, "Projel de rapport sur les options”, N/ 
R d  .69/428/ C.O P.E.P./ JMT., Paris le 20 novembre 1969. PP. 1-2.
47 * Materiels bord civils is a French term for civilian airborne equipment.
477 Ibid . n ..l 
47-' Idem. p..V
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statement represented a denunciation of interoperability and a surge of industrial 

nationalism within COPEP. It was a reversal of position by an institution that had 

previously stood against industrial nationalism and pleaded for interdependence within 

the transatlantic discursive regime. In effect, COPEP blanted the weakness of French 

industry not only on American companies’ strong position in the sector, but. also on 

the American government's influence on the definition of airborne equipment 

standards. COPEP argued that:

II tie faut pas oublier que dans ce domaine, outre la concurrence directc 
exercee par les Etats-Unis, exist* une contrainle an niveau de la 
d i p  nit ion des iquipem ents; contrainte qui n'a etc pleinement 
mise en lumiere en France qu'assez tardivement .

Alors que pour les materiels sol/bard, les ctm pagmes aeriennes ont ete 
antenees, pour assurer I'interckangeabilite des m ateriels. a 
defin ir  des caracteristiques beaucoup p lu s  precises et 
contraignantes (formes, dimensions, nature des informations, 
cdblage types>. 474 |my emphasis|

This statement indicates the failure of the French struggle for in:c.operability

within the transatlantic discursive regime and shows that even specialization was not

possible. COPEP blamed the US government's greater power to influence

technological changes. The Commission du Plan stated further that:

Ces caracteristiques connues sous le terme de reeommandation 
ARIN C son t defin i par un organism e in ternational ou  
I’influence am ericaine est p ripon d iran te , tan t au niveau  
com pagn ie  q u ’au n iveau  in d u str ie  E lec tro n iq u e . Ces
recommandations ARINC em inent assez vite, au fu r  et d mesure des progres 
technologiques en particulier. ce qui peut mettre I'industrie frun^atse dans une 
situation de faiblesse si elle ne suit pas, ou ne peut pas suivre assez tot celte 
e v o lu tio n ^  ̂ .

While the Commission du Plan was blaming the weakness of the French 

industry on American influence in the definition of international equipment standards, it

474 Idem, p.3.
47  ̂Idem, p.3.
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overlooked its own responsibility notably the lack of interest in semiconductor 

materials that led THOMSON-CSF to manufacture tubes and magnetic core memory 

and the tendency of CGE, COPEP, DRME, CNET and CNES to continue to favor 

specialization in application-softwarc. As Table 25 show's, France imported 40*2 of its 

semiconductors.

Tabic 25: Imports as a percentage of internal consumption 111 in the mam components-productne 
ClMiflUkaJlSfifiJ

Country
Components
sector

Passive
components

Active lonuviicnte 
Tubes Semiconductors

United Slates (2) 4.VJ 4.3‘t 7.2‘3 1 3.2‘/«
United Kingdom 13 10 1 i1
F ran ce 2 2 .4 1 8 .0 1 9 .9 4 0 .6
Germany n.a. n.a n.a
Japan 4 4 3.5 2.1 5.7
Netherlands n.a n.a n.a n.a
Italy n.a 40.5 n.a. 20.5

S ources: CAC 77/ 321. Bo* 1417, OECD - Group o f Experts on Electronic Components, GAP in 
Technology Between Member Countries. Draft Report (note by the Secretary). DAS/SPR/ 68.1. Pa. is 
9 January'. 1969. p. 15.

< 11 Internal consumption = output - export + import.
(21 Data for USA are based from shipment for 1969.

The French balance of payments in semiconductor p.oducts with the US was in 

deficit. As Table. 26 shows, in 1969, while France imported 12.3 million dollars o f 

semiconductors, it exported only 1.8 million dollars to the US. As one OECD group of 

expert commented. "France has a large military market for electronic equipment: this 

market calls for highly sophisticated components which had to meet exacting technical 

performance specifications. A large proportion o f these advanced components (in 

particular semiconductors) have to be imported from the United States."476 Such

476 CAC 77/ 321. Box 1417. OECD - Group of Experts on Electronic Components, GAP in 
Technology Between Member Countries. Draft Report (note by the Secretary), DAS/SPR/ 68.1. Paris 
9 January. 1968, p. 30.
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practices highlight the fact that French defense equipment requirement evolved not 

ccording to the French internal industrial capacity but according to US technological 

change. The French trade imbalance was thus an undesired consequence of following 

the transatlantic notion of big science which did not fulfill the French expoctatu. t of 

technological interdependence according to the doctrine of specialization promulgated 

by the OECD.

T able  26: T he US balance o f  trade in tubes and sem iconductors w ith mujoi com ponents phhIuuoc 
coun tries in 196° in £ m illion.

8 Semiconductors UK F rance ttcruium N'lainls laistii
1 US exports ui 13.7 12..3 5 8 1 0 7 :
D US import from 0 6 1 .8 0 4 t S 7 1
1 Balance + 13.1 + 1 0 ,5 +5 4 (l s O 2

Tubes UK F rance German v N'laikJs Jaiun
US exports to 3.7 3 .4 3.2 1 1 1 4

US import from 6.2 0 .9 2 8 K 21 M
Balance -2.5 ♦ 2 .S + 1.0 7 7 20 x

S o u rces: CAC 77/ 321. Bov 1417. OI-CD - Group ol t.xpcris on t-.leciromc Comiihmiciiis. <JAl' ,U'
Techotfloja  IkiACciLMemter Cwntnes- up, vit,- p '°

The French balance of payments in tubes was hardly better, despite increased 

efforts during the Fifth Plan to improve the state of th * French industry in the sectot. 

France still showed a deficit in the more sophisticated tubes used in hyper-frequency, 

sa te llites , radar, e lectron ics counterm easure, nuclear acceleratoi and 

telecommunications equipment.477 As a result, by 1969. if all *.;.e sectors are taken into 

consideration, over 50f# of French electronics consumption was controlled by

477 R B 1 3 0  F o x  10 files  5 6 0  to  567. C o iiiiin ssaria ' ( icn e ra lc  du  Plan     it <Ju VI Plan
' E iectron ique, In lorm aliuue el Industrie des T elecom m unications". N /Kcl 69/445/1 01*1.I*/ lid  1/ A ll. 
P a n s  le 26 novem bre 1969. p.2.
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American companies such as IBM, HONEYWELL-BULL, ITT, MOTOROLA and 

TEXAS INSTRUMENTS who accounted for 90% of foreign investment in the French 

electronics industry.478 This percentage was even higher in the specialized equipment 

sectors of airborne equipment, space and nuclear devices.479

Instead of strengthening the French industrial structure and diminishing 

France's negative balance of payments in electronics products, the arrival of American 

companies created interdependence between foreign subsidiaries established in France 

and their parent companies abroad. This was because the international division of labor 

in electronics shifted from one of multiple competitors producing diversified goods480 

to one in which a few multinational corporations became dominant globally. While it 

was still possible for countries to manufacture different types of equipment despite the 

change from magnetic core memory to integrated circuits as much as they did during 

the change from tubes to magnetic technology, in the late 1960s NATO concern over 

the flexibility of military communications systems caused American companies to 

centralize their production and to diffuse NATO and Pentagon standards. This 

influence was reinforced by the discursive regime within the OECD. In 1968, an 

OECD report on the electronic computer sector thus emphasized that "standardization 

was particularly important in the case of an intemation, 1 company...th products o f all

478 O.E.C.D. - Directorate for Scientific Affairs. Gaps in Technology Between Member Countries. 
Revised Draft Report cn the Electronic Computer Sector. DAS/SPR/68.22. Restricted, Paris. 12th 
August. 1968. p.54.
479 C.A.C. 810401 Box 190. «Rapport Dugas: Eiectronique, Iiform atique, Telecommunications: 
Eiectronique: la dispersion des actions», op. cit.
480 The situation was different in the late 1950s when each foreign su b s i..,/y  was engaged in 
different computer systems. This was the case o f two companies I.T.T. and Ferranti. I.T.T.'s German 
subsidiary. Standard Elektrik Lorenz (S.E.L.) developed the ER 56 computer on its own, while its 
British subsidiary developed Standard Telephone and Cables, did the same for the Zebra computer. 
Similarly, Ferranti Packard. Ferranti’s Canadian subsidiary developed the FP 6000 computer Ibid.. 
pp.59-60.
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the subsidiaries must be up to the standards of the very best of »he parent company. 

Second rate technology, low tolerances or imprecise interfaces simply defeat an 

international organization of production."481

The practice of centralized, standardized production was not the result of 

technical change but the implementation of the NATO discourse on Compatibility in 

Manufacture and Supply Service in the American multinational's management and 

industrial practices that tended to replace interdependence between nations by 

multinational monopolies. While this practice had the potential to enhance military 

communications capabilities and the performamce of the PT&Ts, it hurt countries such 

as France that counted on interdependence to maintain freedom in defense decision 

making, to improve its trade balance and save to its electronic industry from complete 

disappearance.

During the 1968 bilateral negotiations between France and the United States 

within the GATT framework, the United States argued that the decrease of European 

trade barriers on value-added products would allow for an increase in trade between the 

two continents and incite European companies to develop their own competitive 

products. The French government opposed this view, arguing that free trade on 

finished products should be limited in favor of more e~changes in technology and 

capital. This position was maintained by the DGRST because it believed that:

Ijorsque I 'im porta tion  d es  p rodu its S trangers pa rte  trap  exrlu si vem ent sur  
d e s  p ro d u its  a va n ces  e lle  co u te  c h e r  en devises e t s ter ilise  les p ro d u c tio n s  
na tiona les correspondon tes q u i ne p eu ven t se m a in ten ir  e t p ro sp e rer  fa u te  d e  
debouches. A u ssi la  d iv ision  in tem a tiona ie  du travail su r  le  p la n  in ternational

481 Idem.
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im p lique  des echanges des m archandises en tre  p a y s  m a is  a u ss i d es  echanges  
des rap ita u x  e t des te c h n iq u e s ,* ^

While a free-trade policy was the best way for the United States to narrow the 

European technological gap, for the French government and the DGRST, the control of 

high technology products was still the best option. According to the DGRST, the 

imposition of tariff barriers on American electrical and electronic products would 

increase trade on both sides of the Atlantic by obliging American companies to release 

licenses and know-how to French companies. French national companies as well as 

American-owned companies in France would then be in a position to develop products 

that they could export to other countries. This would improve the French electronics 

balance of payment vis-a-vis the United States. The DGRST document cited above, 

states that:

L a  v e n u e  d e  c a p i ta u x  a m e r ic a in s  en  E u r o p e  n e  d e v r a i t  p a s  e tr e  
sensib lem en t ralentie p a r  le  desarm em ent d o u a n ie r  c a r  vue les caracteristiques  
p a r tic u lie re s  d u  M a rch e  E u ro p te n  le s  en terp r ises  a m er ica in e s  in s ta lle e s  en  
E u ro p e  se ro n l to u jo u rs  m ieu x  p la c ee s  p o u r  repondre  a u x  b eso in s  d u  M a rch e  
eu ro p een  q u e  les en treprises q u i exp o rte ro n t d ire c te m e n t d 'O u tre  A tlan tique .
A u s s i le s  te c h n iq u e s  q u i se ro n t p r o te g e e s  e n  E u ro p e  p a r  d e s  b r e v e ts  
co u v r iro n t le  p lu s  so u v en t des  p ro d u c tio n s  e f fe c tu ie s  en  E u ro p e  m e m e  so u s  
con trd le  a m e r ic a in .* ^

Not only were American multinationals rductant to cooperate, but the DGRST 

felt that the US government had increased pressure to impose American standards on 

military airborne electronic devices and telecommunications equipment through NATO. 

As a reaction to the trade imbalance and the DGRST's desire to develop French 

electronics production during the Sixth Plan, the French government tried to form a 

common EEC policy in the sector against US companies.

C .A .C . 820254, Box: 170, File: 541 DGRST, "Cooperation scientifiquc et technique 
internationalc: Le dialogue avec les Elats-Unis dans le cadre du G.A.T.T.", Document N° D.G.R.S.T 
1.387/PG/VP, December 1st. 1966. p.8.
483 Idem, p.8.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

5.7 THE SIXTH PLAN'S ELECTRONICS POLICY (1968-1972)

The Sixth Plan's electronics plan was not a continuation of the Plan Calad  hut 

an attempt to correct errors made during the Fifth Plan. During the formulation of the 

Sixth Plan, the Commissariat General du Plan reconsidered the DGRST's option to 

develop the French semiconductor sector and questioned the choice of specialized 

military communications and nuclear equipment based on American components. 

According to the Commissariat General du Plan's assessment:

L 'idee  cen tra le  du  V ie P lan... e s t "I'im pera tif industriel", a fin  d 'a cce lerer  
I 'a d a p ta tio n  d e s  s tru c tu re s  p r o d u c tiv e s  d e  I 'e c o n o m ie  (ra n ^a ise  it la  
com petition  in tem a tiona le . C ette stra teg ic d '*nsem ble s 'a ca nnpagne  toujours 
d 'o b je c tifs  p re c is  d 'e q u ip e m e n t p u b lic s  (y  c o m p ris  d a n s  le  se c te u r  des 
P T & T )a m

In 1969, in accordance with this industrial option, the Commissariat General du 

Plan began to seriously consider the advice offered by the DGRST in particular the 

development of truly French computers with French semiconductors. They surmised 

that French electronics research should not be in the category of extra budgetary 

expenses but integrated into the plan of developing marketable computers. The 

Commissariat General du Plan clearly stipulated that the Sixth Electronic Plan should 

break with the past and reinforce French research in electronics in order to support the 

telecommunications, aerospace and automation sectors and to gain a share in the 

growing European data-processing and telecommunications market.

L e s  o b je c ti fs  d u  V I°  P lan  n e  d o iv e n t p a s  e tre  c h iffre s  p a r  u n e  s im p le  
ex trapo la tion  d es  e ffo rts  passes, m ais en  consideran t les d eu x  huts qui o n t etc  
a s s i g n e s  a u x  in d u s t r i e s  e le c tr o n iq u e s ,  i n fo r m a t iq u e  e t  d e s  
te lecom m unica tions, p o u r  / • prochaines annees. C eux-ci comprennen.t:

484 This account of the Vlth Plan was found on a report about the VIHlh Plan. Ki: 130 Box 19 
File 0742, Premier Ministrc - Commissariat Generate du Plan, "Programmes d'action pnoritairc du 
VIII0 Plan", Paris, le 21 novembre 1979, p.2.
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- d u n e  p a rt, la necessite d e  repondre a u x  princ tpaux beso ins de i'econom ie ■ 
telephone, au tom atism e. etc...
■ la  vo lon le d e  ren jo rcer les p o s itio n s  des  so c ie tes  e l d e  fn v o r is e r  leurs  
activites su r  les m arches e x le r ie u r s^ ^

This was a big change in comparison to the Fourth and Fifth p'ans. Military 

research for example, was to be dc-emphasized and the Sixth Plan would enable 

French industry to export military and civilian products to foreign markets. This would 

require three actions:

- c r ie r  d e s  ressources d e  fin a n c e m e n t civiles, ven a n t re la yer les c red its  
m ililaires e t destines d  e tayer les actions d e  reconversion e t d e  d iversification  
d'activites nicessaires, en particulier dans le  dom aine des b iens d 'equipem ent.
- m ettre  en p la c e  d e s  p ro ced u res ...p erm etta n t d e  f in a n c e r  d es  m aterie ls  
m ililaires e t civils exportables. C eci es t d 'au tan t p lu s  fo n d a m en ta l q u 'il ex iste  
un po ten tie l technique d e  hau te valeur, d o n t I'aven ir n 'e st p a s  a ssu rer  p a r  la  
dem attde m ilitaire e t civile in tirieures
■ ia  v o lo n li d e  ren forcer les positions d es  societes fra n ^a ise s  e t d e  fa v o r ise r  
leurs ac tiv ites  su r  les m arches ex tir ieu rs . II fa u t  d o n e  d i f in ir  e t p o u v o ir  
fin a n c er  des  m ateriels d isposan t de larges m arches in te m a tio n a u x  e t souvent 
differents d e  ceux utilises p a r  les a rm ie s  fra n fa ise s  .486

The new export-oriented industrial policy required the domestic manufacture of

electronic components in order to reduce dependence on American components. The

Commission du Plan declared that:

Trois types d 'activite do iven t etre consideres...:
- les co m p o sa n ts  (co m p o sa n ts  d iscrets , c ircu its  in t ig  r is . tubes, lasers, 
m im oire);
- les system es o u  a p pare illages, co n s tru its  d  I 'a id e  d e  ce s  co m p o sa n ts  
<calculateurs, satellites...);
- les system es c o n fu s  a  p a r tir  d e  ces p ro d u its  (system es d 'au tom a tism e, 
system es d e  m e sure, reseaux  d e  tra it em en t 4e  I 'in form ation , sy stem es d e  
te lecom m unications)
...les systemes: p lus que par le passe , 1/  convient de porter 
I'a ttention su r  I'aspect «sy$temes»: les p lu s  grands progres 
sont a attendee dans la conception - hardware et software 
integres - et Sexploitation des grands systemes inform atiques 
des reseaux de transm ission de donnees, des reseaux de

4ti-s CAC 77/321. File 340. "Eiectronique. Informatique el Telecommunications" Chapitre VII. in 
Rapport Final de la Commission de la Recherche. N" 5666. p.249.
4Kh lh iiL . p .259 .
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telecom m unications  - systemes de command? hierarchise?, les 
systemes de detection et de navigation, etc. ... jnn  cmphasisl48 '

The Commission du Plan also advised that considering the decrease of the

French military effort, in the components sector, the weakness of French industry and

the global crisis of the western world s components industry. French research efforts

in military equipment, space and telecommunications sectors should he oriented

towards export. It maintained that:

... sons p e in e  d? co m p ro m e ttre  irrem ed ia h lem en t la v e n u  dc l in d u a r u  
e ie c tr o n iq u e  fr a n ^ a is e ,  la  m ise  en  p la c e  d ’une action f in a l i s e ?  
composants d e v a it f ig u r e  a u  p re m ie r  p lan ... ce tte  a c tu m  sera  m en?? cn  
lia ison  e tro ite  a ve c  le  tra va il d e  recherche d es  un iversua trcs p h w u  ien \ du 
C N R S  e t  en g lo h e  d o n e  I 'en sem b le  des e ffo r ts  des  in d u s tn e ls  m tc r e \s e \.  
c o m m e d e s  adm in istra teurs co n c em e s ( D elegation  a  lin fo rnu itique , IHIRSI  
■ a ctio n  concertees e t deve lo p p em en t - D IM ILE C . CNFT, A rntecs. CNRS I 
e lle  sera  m ise  en  a v a n t d ans le rapport d u  C om m issa ire  d u  /'/««.4 8 81ms 
emphasis |

Contrary to the practice of the Fifth Plan, the Sixth Plan's electronics 

procurement policy would no longer be open to American suppliers as the government 

would use its equipment budget to support national industrial development. As Fable 

26 shows, the Sixth Plan electronics budget totaled 1.585 million FF including 965 

million FF for research in components and 520 million FF for equipment development. 

In comparison with the Fifth Plan, this budget oriented French industry towards 

research on semiconductors. While research in components constituted nearly 61% of 

*'.e total budget, research on semiconductors constituted nearly 60% of research in 

components.

487 idem , p.250.
488
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Tabic 26: The electronic!, budget of the Sixth Plan (1968-1972)

Themes Type of components Programs
C N E S ICNET|C E A |ID (I)  |C A < 2 )|D (3 ) [ CNRS

Component'* - Passive components.................. 40
- Tubes..............................................90
- Lasers.............................................20

° Semiconductors 
including:

- Material and Technology........... 125
- optoelectronics...........................  50
- C.A.D..........................................  50

Power elements  ..................70
Hybrid circuits.............................. 30

Hypcrfrequency microelectronics.. 120
-Integrated circuits..........................150

M em ory........................................220
° Io la l ...............................................965
Including:
Extra-budgetary expenses............... 150 55

Extra
budge
tary
Expcn
-scs
150

150
130 155 205 250 20

Equipment CEA CNRS Space
Aeronautic including
airborne and ground equipment 155
"Medical and ocean....................... 135
’Measurement.................................. 120
"R ad io lo g y .............................................60
Electronic oceanography.................35

T otal.................................520 30 15 155

CA Development

95 35

Nuclear
Electronics

CEA
80

( I ) Industrial development, (2) Concerted Actions, (3)Development.
Sources: CAC 77/321. File 340, "Eiectronique, Informatique et Telecommunications" Chapitre VII, in 
Ramxirt Final de la Commission de la Recherche. N° 5666, p.263.

This budget was issued after many analyses and suggestions made by the

DGRST. As we saw in Chapter Four, during the Fifth Plan, the DGRST’s position in

terms of research in components did not receive budgetary approval. The DGRST’s

suggestions started to make sense only after the Fifth Plan's catastrophic results in

terms of balance of payments vis-a-vis the US, The export orientation of the Sixth Plan
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did not target the US but the EEC. However, given the trade protectionism then 

prevalent among the EEC countries, the DGRST was convinced that French penetration 

of the European market could not be accomplished without a common research and co

production programs. Thus since 1965, the DGRST had been engaged in an attempt to 

form a European framework for cooperation in scientific and technical research

This Sixth Plan electronic policy and the DGRST's European strategy depended 

on the agreement between THOMSON-CSF and CGE, which accorded the former the 

computer sector and the latter the telecommunications sector: the "YALTA Accord" 

mentioned above. This agreement did not succeed for three main reasons, l ust was 

NATO's new concerns with the flexibility of its telecommunication networks (we come 

to this point later). From the technological point of view, the telecommunications and 

computers sector had become less distinguishable than they had been in the late 1950s. 

This technological change was strongly supported by NATO and ended the agreement 

between THOMSON-CSF and CGE. Second, THOMSON-CSF did not succeed 

commercially in the sector of general-purpose computers because of international 

competition. Third, the US, NATO and the OECD posed a new problem of 

compatibility between civilian and military communications equipment. All this meant 

further difficulties for the DGRST in its attempt to implement its European strategy.

5.8 CONCLUSION

This chapter demonstrated that the Plan Calcul was not a d e c is io n  to  build a 

different line of computers nor was it a nationalistic industrial policy. The IXJKST's 

ideas and suggestions did not convince the military and the PT&T that a c o m p o n e n ts -  

based policy was better than an application-software orientation. As a resul t ,  the  P lan
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Calcul was little more than the continuation of procurement choices made during the 

Fourth Plan that structurally linked the French electronics industry to American 

interests and entrenched the French universe of political discourse in ICT in an 

American technological orientation. This orientation was the reason why the CNET, the 

DRME and the CNES did not postpone their equipment procurements as the DGRST 

requested. Although these institutions did not purchase their equipment from the US, 

they prioritized the purchase of American integrated circuits over national 

manufacturing. This practice drained funds away from the Plan Calcul in favor of the 

extra-budgetary expenses. Following the example set by government budgetary 

behavior. THOMSON-CSF and the CGE had also participated in these extra budgetary 

expenses rather than following the DGRST's industrial policy.

Given the huge difference between the extra-budgetary electronics expense and 

the Plan Calcul budget, one cannot maintain that the Plan Calcul as proposed by the 

DGRST failed. It is fairer to say that the DGRST option was never implemented. 

Consequently, the computers that the CI1 was supposed to produce were abandoned in 

favor of the individual companies' industrial plan, the production of the 10000 series.

As we shall see in the following chapter, the French government and industry's 

reluctance to implement the DGRST's ideas would change due to change in NATO 

practice and the OECD's discourse that called into a question the practice of 

compatibility between telecommunication equipment of different national origins and 

promoted international standardization. It was this discursive change from 

interoperability to standardization that revived nationalism within the French universe 

of political discourse in ICT. The French government considered standardi. ation as 

having many negative effects on French independence: in particular, it had the potential 

to reduce the freedom of France to use American technology. Rather than importing
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licenses to produce the equipment they needed, the French would Ik* obliged to import 

the equipment they required from the United States. Such a change would reduce 

France’s freedom to decide about its military policy and increase its trade deficit with 

the United States. This was the context of the second phase of the Plan Caknl.
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Chapter Six

THE CHANGE OF THE TRANSATLANTIC DISCURSIVE REGIME 
AND THE FRENCH-INITIATED EUROPEAN RESEARCH POLICY

0.0 INTRODUCTION

This chapter is also based on a variety o f sources, primary as well as 

secondary. First are Institut of Electrical and Electronic Engineering (IEEE) documents 

that explain changes in military communications in the late 1960s. Second are French 

and European Economic Community official documents found in French contemporary 

archives. These documents are completed by testimonies produced by people who 

participated in decision-making to explain French choices between the late 1960s and 

early 1980s. 1 use these documents to argue that what became known as phase two of 

the Plan Calcul (the Deuxieme Convention du Plan Calcul) neither confirmed previous 

policy nor aimed to overcome French dependency on US technology. The Deuxieme 

Conventioi< du Plan Calcul was a French political maneuver designed to oppose the 

NATO and OECD standardization program, and to reduce France's deficit in its trade in 

electronic products with the US, all in a changing economic climate characterized by the 

increasing international role of US multinational corporations. Moreover, in the face of 

of American resistance, the Deuxieme Convention du Plan Calcul would have created 

a European electronic conglomerate UNIDATA ar.d European electronics standards to 

exclude American from France and the European market.
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Both the Deuxieme Convention du Plan Calcul and IN I  DATA failed Ivcause 

the US, NATO and the OECD pushed hard to convince Italy, lierm anv ami the 

N etherlands that their best interest lay in transatlan tic  in tegration  and 

telecommunications standardization and not in the French-led European dataprocessmg 

and telecommunications initiative represented by the EEC PREST in 1909 The tailure 

of the French programs was also due to the US, NATO and the OECD's science policy 

o f the late 1960s. In accordance with their standardization programs, the US and both 

international organizations elaborated a new discourse on the international div ision  ol 

technological labor that gave the US the role of provider o f basic scientific and technical 

innovation and Western Europe the role o f secondary innovation.

Because it points out the inadequacy of both neo-realism and Itlvral regime 

theory, the following description has important theoretical insights for the analysis ol 

the transatlantic relationships between the late 1960s and early 1970s Evidence in 

NATO and OECD documents related to ICT shows that, although transatlantic relations 

during this period were unstable, this instability was not due simply to O k* American 

hegemonic decline. Rather it is illustrative of change in the transatlantic discursive 

regime. This change was represented in the ICT sector, by the replacement ol the 

practice o f inter-operability between equipment of different national origins m lavot ol 

standardization. Although standardization called fo r ; eater transatlantic integration ol 

the national telecommunication systems, it was not determined by technological change 

as both international integration and regime theories would have us believe. I will 

demonstrate that standardization was imposed by NATO's requirement foi greater 

flexibility for its telecommunications networks. As this need for flexibility was based 

on the Pentagon and NASA electronic components standards, its implementation a c r o s s
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the Atlantic strengthened the American technological domination of Europe rather than 

weakening US hegemony.

As my analysis challenges the thesis of the hegemonic decline in the sector of 

ICT, it also questions the neo-realist hypothesis o f free riding. While neo-rcalists 

would have interpreted France’s opposition to NATO and OECD program s of 

standardization as an effect o f the US hegemonic decline4*9 and therefore a free ride, 

oata from the French Ministry o f Research show that French antagonism to NATO and 

the OECD was not to challenge US technological supremacy or to disrupt the 

transatlantic process of technological integration. Behind France s opposition to NATO 

and OECD program s there was an attem pt to m aintain interoperability and 

interdependence.

This chapter has seven sections. Section One describes NATO and the OECD 

policy in telecommunications and their standardization program. Section Two presents 

the DGSRT European strategy and the formation of the PREST cooperative project in 

data-processing and telecommunications, w hile Section Three analyses the European 

governments' negative reaction to the DGRST'. strategy. Section Four describes the 

US. NATO, and the OECD reaction to the PREST initiatives and Section Five presents 

NATO and the OECD's alternative to PREST. Section Six describes the effect of 

NATO and the OECD's effect on the formulation of UNIDATA, the Frenc! -led 

European consortium and explains its failure. Finally Section Seven analyses the effect 

of the transatlantic discursive regime o f the French electronics policy in the period 

1973-1082.

48 V Neo-realists also argued France was willing to counter US influence in Europe.
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6.1 TRANSATLANTIC COMMUNICATIONS AND NATO AND H I! O l d )  
POLICY IN TELECOMMUNICATIONS

When the first transatlantic military communications system. (Ik* NAIXU system, 

was set up in the early !% 0s. it functioned according to its lowest technical common 

denominator. What this meant is that between the l l>60s and early l‘>70s. compatihiluv 

requirements between national systems were arranged hierarchically, the SACI system 

was at the top and other national systems were com ccted to it With this pioccdme. u 

was possible to interconnect incompatible systems by supplying them with sjvcial 

interface devices despite the economic cost and the poor quality ot messages 

transmitted.4**

The transat*antic interconnection between incompatible communications systems 

however was about to be questioned. In ld67. NATO placed mcica* i emphasis on 

the utilization of national military and PT&T networks for greater flcxi.mity m f A lt > 

•defense and to create a NATO Integrated Communications Systems iN il 'S i 

Connection between national military transmissions and civilian switched networks 

was icquired to enhance inter operability tor better survivability. Il-M bihty. 

management and control of the Alliances military operations. The ovciall NATO 

objective was to provide NIC’S with capabilities comparable to the US Oeleuv* 

Communication Systems (D CS)4V| Thus "(mjany ol the Alliance mcmbeis were in the 

process of upgrading their own delense military communications systems I hese

4* ’r; Wallenstein HcrnalionaliAalion ol 'Iclciomiiiuniiutions Systems lH*vvi<>|'ineiit In II I I
International Con|eren>.c on Communications. Scaiile I  entci Scaitlc. W ashingion. June  I!  1 \ ‘ t ' < 
See also G. Wallenstein 'International Communications, Whcie ( oopcruiion is tin Message 
Tciecon.muiueauons Journal. Vol.V. No 6, lune m72
4l*’ G.D. H o n g o ro m , 1;. J. P o w ers anu I. K W 'eiil/. "M anagem ent j n d  < o n tio l ■ t IiiIck onnc. lew 
C o m m u n ica tio n s N etw ork". IE HE M ilitary C om m unications C o n le ic itie  W ashington IN ( k lotx-i < 1  

to  N ovem ber 2. 1983, p .4 1
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systems were being implemented as grid networks relying on a mix of military owned 

and PTT transmission facilities.,."4g:

In order to convert irter-operability between different national systems into fully 

standardized interfaces, two alternatives were available to member countries: either the 

exchange o f m essages on switch-to-switch basis or sharing the US m ilitary 

communications systems. However, both solutions had to overcome many problems 

related to interoperability. These included: (1) the difference between types of 

communications subsystems (terrestrial and satellite systems); (2) the complexity of 

interconnecting analog and digital systems; (3) the difficulty of connecting digital 

systems o f different standards; (4) problems arising from the differences between 

conversion techniques from analog to digital and from digital to analog (5) the 

inequality between system bit rates and (6) the difficulty of achieving common interface 

param eters and standards.493 These problems emerged directly from the US Air 

Force's linking o f space technology to their fiamework of centralization o f command 

structures. This would be effective only if  the European allies would commit 

themselves to the modernization of their PT&T and military communications systems. 

Thus, flexibility became an element o f the transatlantic discursive regime by linking 

civilian to military communications and structuring the debate over the growth of tlie 

global electronics industry.

From the OECD's point of view, all these problems could be resolved by an 

international agreement on common digital communication standards, for as the US 

experience showed, the generalization o f digital terminals wa1 inexpensive and very 

practical when communication o f data to and from the computers was accomplished

492Ifcid* p4 i .
493 Idem, p.42
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simply through numerical commands. According to an OECD analysis in 1968. in 

comparison to a analog system, the digital "... dial is a very economical and flexible 

means for the transmission of limited amount o f information to the computer from the 

operator. "494

Indeed, in the late 1960s, the replacement o f analog telephone systems by the 

digital exchange was considered a necessary step towards the international growth of 

the emerging international data processing industry. American companies such as IBM. 

AT&T and IT&T became concerned that the expediency of developing special devices 

to connect analog telephone systems to digital systems w as not economical. For them, 

this practice would cause a delay in "... the expansion o f international services, 

increase their operating cost, and contribute to the progressive degradation of message 

quality..."495

For this reason, the US government and companies recommended the 

Internationa) Telecommunications Union (ITU) to revise the notion o f compatibility in 

terms of: ( I) "compatibility in operations"; (2) "Compatibility in Manufacture and 

Supply Service" and (3) "International Compatibility". Compatibility in Operations 

simply meant the ability of different communication systems to function together as 

components of a single telecommunication system. It implied also the existence o f a 

single organization with control over the manufacture, supply and maintenance of  

equipment installed at all points o f the system. An example o f this was the SAGE 

system that worked as a self-sufficient isolated system.

494 OECD - Directorate for Scientific Affairs Gap in Technology Between Member Countries, QtL 
C1L. P 148.
495 G. Wallenstein "International Communications. Where Cooperation is the Message". _£iL 
pp. 365-366.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Compatibility in Manufacture and Supply (CMS) Service signified that the 

requirement of compatibility defined above could be satisfied by several manufacturing 

com panies in the sector. H ow ever this required that the com panies agree on 

interchangeable telecommunications parts and common test procedures and these would 

be imposed by a company or a government agency depending upon national context. In 

the US for example, BELL imposed both requirements on its components suppliers. In 

France between 1958 and 1969 (as we saw in Chapter Four) in accordance with the 

directives o f NATO, the Comite de Coordination des Telecommunications (OCT) 

established standards for national com panies so that the latter were able to offer the 

PT&T and the Systeme de Traitement des informations de Defense Aerienne < STRID A ) 

compatible equipment units. Compatibility in Manufacture and Supply had an economic 

advantage because it allow ed a supplier and a buyer econom ic gain from scale 

production.

As far as individual countries w ere concerned , these tw o concep ts o f 

com patibility were unproblematic. In the international arena, however, during the late 

1960s and early 1970s, because o f the French trade deficit in the sector vis-a-vis the 

US. the transatlantic implementation o f Compatibility in Operation and Compatibility 

in Manufacture and Supply created a controversy betw een France and the United 

States, particularly in the sector o f data communications . While the French government 

w anted the US com panies to produce the equipment that France needed in France, US 

com panies preferred to export these products from the US to  France. As the 

interoperability  practice o f  the 1950s and 1960s gave way to  full standardization 

tow ards the end o f  the 1960s, so too, since the norms were the same, the products 

becam e so, at least as far as core technology was concerned. Consequently, within the 

transatlantic discursive regime, interoperability became an aspect of standardization not
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an alternative to it. Such a view was promoted through the active role o f NATO, the 

OfiCD and the International Electrotechnical Commission . the affiliate o f the Geneva 

based International Standards Organization (ISO). Through the notion of Compatibility 

in Manufacture and Supply Service (CM S), these organizations pushed the 

standardization process beyond core technology to include equipment. The ISO 

asserted that:

II convient a ce propos d'eviter les questions trop vastes comportant des 
elements n ayant pas les memes degres de stabilitepour normatiser des sujets 
plus restreints dont on comptait une plus grande permanence. De plus, des 
quune matiere apparaissait normalisahle, it etait indispensable d'entreprendre 
sa mirmaiisation le plus tot possible  ... Cela veut dire: des qu un type 
d'appare'l commence d etre industrialiser. C ’est ainst p a r  exemple qu it faut 
\ interesser aux appareils a semi-conducteurs de preference aux appareils d 
tubes

This change from interoperability to standardization revived the DGRST’s 

industrial nationalism.

6.2 THE DGRST'S EUROPEAN STRATEGY AND THE FORMATION OF THE 
PREST COOPERATION PROJECT IN DATA-PROCESSING

Though the DGRST's anti-American industrial nationalism  was always an 

element in government decision-making, given the French military power within 

institutional structure and its explicit acceptance o f interdependence within the 

transatlan tic  discursive regim e, the DGRST position was alw ays m arginal. 

Interdependence allowed France and each country o f the Atlantic Alliance to produce 

telecom m unications equipm ent according to  its national specifications and not 

according to transatlantic standards. It was within the framework o f this transatlantic 

interdependency that the French military could protect half o f the French com puter

44,6 RE 130. Box 11 File 25077. Bulletin (^information ANRT "Normalisation. Commission 
Eiectronique Internationale”, p.49.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

industry (5(Kr) from US interests. They advised the government to set aside the 

DGRST anti-Americanism and kept pace with the American military-oncntcd scientific 

and technological practice.

While the DGRST anti-Americanism did not affect national budgetary decisions 

and equipment procurement until the Sixth Plan, it continued on the margins of the 

French universe o f political discourse in ICT. Earlier in 1965, when the DGRST was 

elaborating the First Plan Calcul. it was mandated by the Consei! Consultant a la 

Recherche Scientifique et Technique (CCRST) to negotiate a common research policy 

with government representatives of the five other EEC member countries in order to 

overcome the European technological gap vis-a-vis the United States and to counter that 

country's dominance in information and space technology in Europe. A note by the 

French government dated March 4, 1965 stated that a common European scientific and 

technical research policy was needed to update the Rome Treaty (the legal foundation of 

the EEC) as the latter did not mention the possibility of European cooperation in science 

and technology. The note stressed that: "...le Traite de Rome ne prevail d ce sujet 

aucune procedure precise. II est vrai que su signature a eu lieu avont que Vhumanite 

ne soit entree dans Vere spatiale.' 497(my em phasis)

Since internal policy-making process in science and technology was dominated 

by the military who accepted explicitly asymmetrical interdependency within the 

transatlantic discursive regime, the DGRST sought to export its anti-Americanism to 

the EEC level. For the Delegation, to compete economically against the US, Europe 

needed big scientific projects such as the US military and space programs. The note 

indicated that:

— — —  I , , . .  .. ,ii «

497 "Note du Gouvemement fran^ais", in Ministere du Developpemcnt Industriel el S ucn iif iquc  
DGRST, Le Progrfcs scientifique. N° 164. jum-juillet 1973, Annexe I. p.32
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Ixk method? omerit nine qut consist?. ?nu e a (im portant e des credits 
athntes a I’espat e el aux < ommandes miiitsnres. a entrainer 1st presque totahtc 
des tra'tiux seientiiiques nutre-Atlantique et laisse penser que tout pass 
msJustnellement as ant e it interet u se creer des themes d'ahouttssement de urn 
effort de res hen he pour poiartser tes efforts de plusieurs secreurs de res herehe 
et dsimmer son econom te.*^

In 1967, when NATO and the OECD began their transatlantic standardization 

maneuvers, the DGRST initiated a countervailing motion to modify the Treaty o f 

Rome and recommended that the European Commission press hard for the creation o f 

an EEC group for Scientific and Technical Research Policy (PREST). That same year, 

the PREST group was created and the DGRST chairm an. Professor M arechal was 

appointed PREST president. In 1968, when it became obvious that the French Plan 

Calcul would not give the expected commercial results. Mr. Marechal led PREST to 

propose seven areas for cooperation between EEC m em bers: Data Processing 

(including the manufacture o f a large European com puter): Telecom m unications; 

D evelopm ent o f  Transport: O ceanography: M etallurgy: Pollution Control and 

M eteorology.499

On January 15, 1969. the specialized group "Informatique" o f the PREST met 

in Brussels with delegates from the EEC member countries to decide on a method for 

implementing the PREST programs. The president o f  the PREST specialized group 

' Informatique** proposed that there be coordination between the Telecom munications 

and Data Processing projects and asked member countries' delegates to propose a list 

o f the participant companies in a large European com puter project. According to  M r

40fl KE 130. Box 30, File 7152. CCRST, "Rapport au Comite interministerielle sur la preparation du 
budget 1967",
499 RE 130, Box 30. File 7153. "Projet de loi de Finances pour 1969 - Document Annexe: La 
rcchetvhe scientifique et technique en 1968”. p. 17.
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A igra in  (w ho  becam e the  D G R ST  s head and  the F renc1'  cha irm an  o f  the P R E S T  g roup  

"Inform atiquc"):

- f 'nc coordination avcc le groupe "7elecoinrnuntcattons a etc iCionnue  
indispensable, icrtains probb'mcs pouvant etre un ites  Ja n \  des giintpc^ 
cammuns: {,..] le projet de grande tali ulatnce a hut lobiet d u n  href rehouse  
de vue an groupe central, la discussion a p o n e  sur le n irat rere et la 
signification d'une liste des entreprises suscepubles de  partu ipei a  Lt 
realisation d 'une telle m achine . la liste qui sera presente au Conseil 
comprendra des soc:etes veritablement europeenne et non pas 
tes filiates europeennes de societes d ’Outre Atlantique et 
pourra etre etendue aux societes des tiers europeens so,t |im 
emphasis |

T he E E C  m e m b e r-c o u n trie s  w ere  in v ited  to fa v o r  p ro d u c ts  tha t w o u ld  he 

m an u fa c tu red  th ro u g h  co o p era tio n  be tw een  E uropean  co u n tries . In re tu rn , co m p an ies  

ad m itted  in to  the p ro jec ts w ould  be exclusively  E uropean  en terp rises and  not E uropean  

a ff ilia te s  o f  A m eric an  co m p an ies . T h e  E E C  C o m m iss io n  ag reed  and  su g g es ted  that 

c o o p e ra tio n  b e tw e e n  m e m b e r  c o u n tr ie s  in th e se  s e c to rs  sh o u ld  re su lt in th e  

m a n u fa c tu r in g  o f  in d u s tr ia l p ro d u c ts  as a  w ay  to  a c c o m p lish  a "h ig h  te c h n o lo g y  

co m m o n  m ark e t”. M rT o u le m o n  (the E E C  G eneral D irecto r o l Industrial A ffairs) s ta ted  

that:

L a  C o m m iss io n  a  le  tres  i i f  so u e i d e  v o ir  la  c o o p e ra tio n  a u  n iv e a u  d e  la  
r e c h e rc h e  a b o u tir  a d e s  r e s u h a ts  in d u s tr ie ls , t et i im p liq u e  u n e  re a lisa tio n  
e ffe c tiv e  d u  m a rc h e  to m m u n  p o u r le s  p ro d u its  d e  te c h n o lo g ic  a v a n c e e  fa ts u n t  
b e n e ftc ie r  c e s  in d u s tr ie s  d e  p o in le  d e  I ‘e la r g ts s e m e n t d e s  m a rc h e s  d o n t e lte s  
o n t e n c o r e  p lu s  b e so in  q u e  te s  in d u str ies  t~ a d itio n n e lles  ^

T o  m a k e  th e  e m e rg in g  E u ro p ea n  te le c o m m u n ic a tio n s  an d  d a ta  p ro c e ss in g  

m a rk e t e q u a lly  p ro f ita b le  to  all E E C  c o u n trie s , ru le s  o th e r  than  c o m p e tit io n  w ere  

n e e d e d  to  m a in ta in  in te rd e p e n d e n c e  an d  to  c o u n te r  th e  e m e rg in g  m u ltin a tio n a l 

m o n o p o lie s  in  IC T . T h e  E E C  C o m m iss io n  o p ted  fo r the  co n cep t o f  "just re tu rn"  as a

500 CAC 82Q254- Bo* 158. file 507, Commission des Communautcs Europeennes Directions 
Generates III et VII - Groupe PREST - Groupe Specialist "Inlormatique", Projet de cornpte rendu tie la 
cinqui&me reunion (15 Janvier 1969)", 2.02I/III/69-F, Bruxelles, le 22 janvier 1969, p 2
501 Ibid.. p3.
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way of a llow ing  each  country  to p rofit accord ing  to  its investm en t in the com m on

research  pro jects across all areas o f  coopera tion  as opposed  to  w ithin each  a rea  o f

com m on research. A ccording to Mr. Toulem on :

I 'me preference ra isonnnble do it e tre  uccordee p a r  tons les E tats iH irticipant 
a u s  p ro d u its  re su lta n t d e s  co o p e ra tio n s . En ce qui concerne le "juste 
retour”, les Etats n'accordent de preference que dans la mesure 
ou les industries sont associees aux productions en cause. | |
II < o m  ten t d e  trouver des g a ra n ties  p o u r  tous les E ta ts q u a n t d  le q u ih h r e  des  
re tom hes in d u str te lle s ; ee l e q u ilib re  n e  p o u rra it  e tre  p a r fa it;  tou te fo is  su r  
I 'en sem b le  des secteurs d e  co o p e ra tio n , le s  c o m p e n sa tio n s  airtsi rea lisees  
a p p o n era tcn t un tres g ra n d  p ro g  res p a r  rapport a  la s itua tion  a c fu e lle  ou  Io n  
s 'e ffo rce  e  r e ih e r c h c r  le "juste re to u r"  d a n s  c h a q u e  secteur. ce  q u t e s t  la  
n e g a tio n  m em e d e  I 'e f fic a c ite  e t  fa i l  p e r d re  les a v a n ta g e s  r e su lta n t d e  
I'c larg tsscn ten t d u  m a r c h e r ^ -  (my emphasis]

M oreover, under the French D elegue it / 'inform alique's t u re . the E E C  

C om m ission decided that all training initiatives o f  the EE C  countries in data processing  

he co o rd in a ted  w ith in  the fram ew ork  o f  an  E E C  E uropean  Institu te  o f  C o m p u te r  

S cience and  not w ithin the O E C D  International Institu te o f  T echnology  o r  the N A T O  

In terna tiona l Institu te  o f  C o m p u te r S c ien ce .501 A ccord ing  to  a  note by the F rench  

D ele gut- it I'informatique:

l.lnstitu t Europeen d'lnformatique de ia CEE emane du groupe specialise 
mformatique pour la cooperation scientifique et la delegation fran^aise a joue  
un role moteur dans sa definition. Au moment ou des positions de principe 
vont devoir etre arretees a  Bruxelles... la France pratique une sorte de 
politique de chaise vide a I'egard des travaux {de I'OCDE et de I'OTANj 
qui avancent avec des vicissitudes diverses 504 jmv emphasis]

502 Idem, p.2
501 On NATO and OECD initiatives to create two separated data-processing institutes see CAC 
820254. Box 157, File 506. Commission des Communautes Europeennes - Direction generate de la 
recherche el de la technologic (DG XII). "Note pour le groupe de travail "Politique de la recherche 
scientifique". 5.095/XI1/69 F. Bruxelles, le 26 fevrier 1969.
5»4 (;, \c  820254. Box 157. File 506, Le Dddgud h rinformatique "Note pour le Ministre. Objei: 
Comparaison des differents projets d'instituts intemationaux". MA/944/JJ - 69-2445/lnform, Paris le 
le. j'>v*mhre 1969. p.2.
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M r. A llegre , the  Dele\>ue a I'infornuuique felt that P rance shou ld  push  to r the 

crea tion  o f  an EEC  com puter science institute because such  an institu te w ould  be the 

only  organization  w here A m erican influence w ould be m inor. In Mr. A lleg ros w ords

H s 'a g it d u  se u l in s tn u t it vo ca tio n  ree llem en t r u ro p e rn n r  f t  d a m  leq u e l  
l  in flu eru  e a m e r ic a in e  se ra  Ja m - it p r io r i fa ib lr  O n  p r u t  c s p r r e r  ,/u d  
c o n tr tb u e  e f fir a r e m e n t d  la  p r is e  d r  n> nsriener d r  \a  p ro p  re  r s is te n r r  par  
I in  ft t r m a r i q u e ^ .

D ecreasing  A m erican influence in the European e lectron ics m arket w as felt by 

the D G R S T  to  be a necessary  step  tow ards the c rea tion  o f  a E uropean  iden tity  in 

e lec tron ics  and  a  basis fo r an E uropean d iv ision  o f  labor w ith in  the fram ew ork o f  the 

PR EST. A ccording to  a  PR EST docum ent produced on M arch 196*): "Dans sa situation 

actuelie, i'industrie europeenne de I'informatique doit faire face a deux problcmes 

majeures: son existence meme doit etre assurer. son develop/tetneni assure.”***'

C o n tra ry  to  th e  U S, N A T O  and  O E C D  e ffo r ts  in the la te  1960s tha t 

p rom ulgated  transatlan tic  in tegration o f  data-processing  and  com m unica tions system s, 

the P R E S T  special g roup "Inform atique" sought to  foster in tegration  betw een  the EEC  

m em bers' industries because it felt that the future o f  European industry w as endangered  

by the  ex p a n s io n  o f  A m erican  firm s in E u rope . F o r the  P R E S T  sp ec ia l g ro u p  

"In fo rm atique" . E uropean  governm en ts  and  Arms should  ac t to  secure the rn id -term  

fu tu re  o f  th e ir  industries  and  fo rm ulate  a  long-term  p rog ram  that w ould  guaran tee  

E u ro p : a position  o f  leadersh ip  in the intem at*onal e lectron ics industry. T he docum ent 

stated that:

II n est pas exagere de dire qu actuellement I avenir des firmes europeennes 
n es t pas assure en ratson de iim portance de la plat e prise par les firmes

505 ibid.. p.6.
CAC 820254. Box 158. file 507. Commission des Communaulds Europeennes Direction 

generals des affaires industrielies - Direction Generate Recherche et Technologic - Groupe de la 
Politique de la Recherche Scientifique et Technique - "Rapport du Groupe Specialise "Inlormaiiqoc"", 
Doc. No. 4445 /III/ 69-F- REV.2, Bruxelles, le 5 mars 1969. p.V
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etrangeres sur le m a n  he h iu  e a eelte situation, la reaction tip- firmes el des 
gouvem em ents des rait etre d 'assurer t ’aven ir a  w oven tem ie  et de  » ser plus 
tutu I en prenant les d ispositions necessaires po u r jo u e r  un role m ondia l a 
long term e  <' 07

Eor (he P R E ST  group , the guaran tee  o f  w orld  lead ersh ip  for the  E uropean  

e lec tro n ics  industry  im plied  the p rom otion  o f  industria l p rog ram s equ a l to  th e  US 

m ilitary  and space program s and required  EE C  m em ber coun tries’ cooperation  in three 

m ain  areas: m d ustiia i po licy , research  and  tra in in g  and  d ev e lo p m en t po licy . T he 

p jrp o se  o f  an industrial policy in e lectron ics w as to  c rea te  EE C  policy  instrum ents in 

the sector and to enable  European firm s to  reconquer the share o f  the E uropean  m arket 

tha t they  had  lost to  A m erican  co m pan ies . Such  a  p o licy  a lso  req u ired  induc ing  

E uropean  firm s to  p roduce com m on p roducts  such as  large and  h igh  speed  da ta  

processing and com m unications system s. The docum ent reiterated  that:

// se m b le  q u e  ce  p r o je t  p e u t e tre  e e lu i d e  la  c o n s tru c tio n  re a lis e e  en  
co m m u n  au  n ivea u  eu ro p een  d e  sv stem e d  g ra n d e  p u is s a n c e  d e  tra, te m e n t d e  
I 'in fo rm a tio n  e t d e  s to c k a g e  d e  d o n n e e s ...C e  p r o je t  a u r a i: u n e  (o n c tio n  
d e n t  rat nem en t te lle  q u i t  cond itionnera it t 'a v e n ird e  I tn fo rm a iiq u e  eu ro p een n e  
ta n t a u  n iv ea u  d e s  e o m p o sa n ts  q u a  e e lu i d e s  p e r ip h e r iq u e s , r ts e a u x  d e  
te lecom m un ica tions e t rea lisa tion  d e  so ftw are d e  b a se  u sa n c e ^ * *

A ccord ing  to the PR E ST  group , coopera tion  in research  and  tra in ing  w as the 

o n ly  w ay  to  p rep are  E u ro p e  fo r  th e  1980s g e n e ra tio n  o f  d a ta -p ro c e s s in g  and  

co m m u n ica tio n s  equ ip m en t and  to  overcom e the  E u ro p ean  tech n o lo g ica l g ap  and  

dependence vis-a-vis the US. T he docum ent m aintained that:

La p o litiq u e  d e  p ro m o tio n  d e  la  rech erch e  e t d e  fo r m a tio n  e s t  e tro ite m e n t  
l ie e  a  la  re u s s ite  d u  p r o je t  p r in c ip a l,  i l  e s t  en  e f fe t  e v id e n t q u e  s e u l  
I ’a b o u tis s e m e n t d e  r e c h e rc h e s  fo n d a m e n ta le s  p e r m e ttr a  d e  r e a tis e r  le s  
svstem es u sa n c es  d e s  a n n e e s  IVfiO; e t  u n  re su lta t n e  p e u t e tre  a tte in t q u e  p a r  
u n e  a c tio n  e n e rg iq u e  s u r  la  fo r m a tio n  d e s  sp e c ia lis te s  d e  I in fo r m a tiq u e  
n o ta m m en t a u  n ivea u  le  p lu s  eleve.

507 IfcliL- p.3
IfciiL  PP 3-4
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( ’ e s t  la  p o u rx u itc  d e  i t’s dcu  i <>hjt\ u t \  qui <; ■ oiu lu ii It■ c 'i w /v <i /*?, >/>(>*<? 
hi t rea tion  d im  "Instiim  F uropeen d ln fo r tn a n q u e  cl d e  I , . /in, >/, -i-#,- MW

industrially  the PR E ST  initiative involved tu o  program s. T he first w as to Inn Id 

a  com pu ter com parable to  the largest American com puter in I ̂ 75:

(hi p ro je t a rum en  term e  i tse n n t a realixer pour la p e n m le  / un 
ordtnateur com parable aux plus grandes machine* d e * I ,S  X < ct m dm atcur  
p o u rra it e tre  une m achine ha m  de gtimnie par rapport aux m utex nunn* 
pu issan te  q u e  lex d ifferents t onstructeur x europeens p to Ju tro n t a la rnente 
epoque  510

T he second initiative w as a long-term  program  that targeted the production ol a 

large com pu ter system  in 1980:

I fn  p ro je t d  long  te rm e  v is a n ta  rea ltser p o u t hi p e n o tic  fVSb" un  xw tcn tc  
d e  tra item e n t d e  lin fo rm a tio n  d e  ires g ra n d e  p u issa n t e er < ap .tt tie  ( c  p r o / i t  
d e v ra il  e tre  am bitieu.x e t re p o se r  sur les tech n iq u es e l lex c o m e p ts  lex plu*  
u s a n c e s  q u i s e ro n t d ts p o m b ie  d  I 'ep o q u e . U c o m p o r te  d e  ce  ta i l  . d es  
nu tin ten a n t un  tres g ra n d  e ffo rt d e  recherche  e t d e  developpen icn t. e t suppose  
p o u r  I 'ep o q u e  d e  so n  a c h e se m e n t I ex is te n c e  d  un  rescan  d e  tra n sm iss io n  d e  
don n ees d  d istance , assez  e tendu  5 11

L ike the  F rench  S ix th  P lan co m ponen ts  po licy , both  P R E S T  m id and  long 

te rm  p ro jec ts  w ere  to  be ca rried  ou t co n co m itan tly  w ith  re search  in L arge  S cale 

In tegration  ch ip s.51- T he P R E S T  special g roup  "in form atique" suggested  that research 

in th is  sec to r  be b ased  on  the ch a rac te ris tic s  o f  the  te leco m m u n ica tio n s  and  da ta  

p ro cess in g  sy stem s com m only  defined  by the PR E ST  "T elecom m unica tions"  g roup  

and  n a tio n a l P T & T  o rg an iza tio n s. T h is  w ay. in stead  o f  fo llow ing  N A T O  and the 

O E C D 's  s ta n d a rd iz a tio n  co n c e rn s , the  E E C  co u ld  im p o se  its ow n co m p o n e n ts  

standards on  its m arket. PR E ST  em phasized that:

L 'ev o lu tio n  te ch n o lo g iq u e  precis tb lr  d a n s  le  d o n u u n e  des g ra n d s xw tcniex  
d e  tr a i te t r e n t  d e  l in fo r m a t io n  fa i t  a p p a r a itr e  q u e  la  t o m e p t io n  d e s

50V Ibid. p. 4 
s ,0 Usid,p8 
511 Ifelil. p.9.
51 - Large integration chips are those containing many thousands of logic gales
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< om posan ts iL S I e t m em o ire ) et d c \  p e r tp h e n q u e s  (en  p a r ttc u h e r  m em o ire  d e  
r t M s s e i  \ f  ru d e  p lus en  p lu s  b e e  a  la  c o n c ep tio n  d u  s \..,e m e  Im -m em e...

Le groupe specialise  ”T eleco m m u n ica tio n s" propose la 
crea tion  d u n  c e r ti fic a t eu ropeen  de c o n fo rm ite  des 
composants; cette creation dem ande une entente entre les 
differentes organisations nationales existantes. Cette action  
de norm alisa tion  p erm e ttra it d 'en trep ren d re  a 1‘eche lle  
europeenne les etudes de fiahilite 11 e m p h a s i / e  | ? ! 3

M oreover, ihe PR EST ' te lecom m unications” g roup  sought to  in tegrate the E E C  

national te lecom m unica tions system s th rough  the  com m on  d evelopm en t and  use  o f  a  

large data  storage and retrieval system  in three ways:

le  p rem ier, d 'o rd re  co m m erc ia l: rep o n d re  d  la  d e m a n d e  qu i s e  d eve lo p p era  en  
I:urope dans les annees a  vcn tr sur le  m a rch e  d e  ce tte  ca tegoric, q u i a u tre m en t  
sera at quis a  des p roductions non E uropeennes:
le  d e u x ie m e  d 'o rd re  te c h n o ln g iq u e : fa v o r is e r  la  c r e a tio n  d 'u n e  te c h n o lo g ic  
europeenne  res a v a m  ce  a y a n t un e n tra in e m e n t su r  ie n s e m b le  d u  d o m a in e  d e  
I 'm fo r m a tiq u e  e t  p e r m e tta n t  la  form ation d 'un  potential europeen  
au tonam e.
le  tro is iem e . d 'o rd re  in d u s ir ie l: fa c i l i t e r  la  tra n s fo rm a tio n  d e  la  s tru c tu re  d e  
i in d u s tr ie  e u ro p e e n n e  d e  { 'in fo rm a tiq u e  e t  ta  m tse  e n  p la c e  d 'u n e  in d u s tr ie  
a y a n t u n e  e n v e r g u re  s u ff isa n te  p o u r  a s s u m e r  la  c o m p e titio n  s u r  le  p la n  
m o n d ia l  14 {my emphasis]

As interdependence becam e difficult to  m aintain in the face o f  N A T O  and  O E C D  

standard iza tion  p rogram s, these th ree  o b jec tives co n stitu ted  the D G R S T 's in itia ti ce to  

c rea te  d e lib era te  incom patib ility  betw een  U S and  E E C  te leco m m u n ica tio n s  system s. 

T hey  requ ired  direct in ter-governm ental in tervention  that w ould  induce E uropean  firm s 

to  fo rm  an  E u ro p ean  in d u stria l s tru c tu re  au to n o m o u s  from  U S te c h n o lo g ic a l and  

industrial o rientation. T he P R E S T  Special G roup  "In fo rm atique” m ain tained  that:

I * \  s tru c tu res  m d u str ie lle s  necessa ires a  I 'E u ro p e  n e  se  d e v e to p p e ro m  p a s  
to u t  s e u le s .  si u n  o b je c t i f  n e  l e u r  e s t  p a s  a s s ig n e . e t  s i  le s  E ta ts

' 1 1 CAC 820254. Box 158. file 507, Commission des Communautes Europeennes - Direction 
generate des affaires industnellcs - Direction Generate Recherche et Technoiogie - Goupe de la Politique 
de la Recherche Scientifique et Technique - "Rapport du Groupe Specialise "Informatique”", op. cit.
pp. 11-12
*1 "* CAC 820254. Bos 158. file 507, Commission des Communautes Europeennes - Groupe 
Spe>. tali sc Informatique. «Rapport d'avancement des travaux du Groupe Specialise "Informatique"". 
I>oc 18 269/I11/69-F Confidcntiei. Bruxelles, le 3 octobre 1969. p. 17.
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n tnien-iennent (\is nnam it rement t  < r onirt n* oitiustm  ' n  sou,
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te r n to ir e , a ss is te ra it  a  un co n trd le  in a d m iss ib le  d e  s e s  p m  et t i t  s , ,

T h e  F ren ch  in itia tive  w as a d irec t a ttack  on N A T O s  s ta n d a rd i/a iio u  el to n  anti 

w o u ld  no t be e ffec tiv e  w ith o u t th e  coop era tio n  o f  G erm an y , the I ;K. B elg ium  and  the 

N e th e rla n d s  w h ich  all re lied  on  co llab o ra tio n  w ith  A m erican  firm s to  en h a n c e  th e n  

m ilita ry  c o m m u n ic a tio n s  sy s tem s  and  th e ir  P T & T \  c a p a b ili tie s  to  m eet the N IG S ' 

d ig ita l s tan d a rd s .517

5,5 Ibid. p.is.
DGRST- 'Rappurl au Coinile Inierminisicrict de la rcthcrthe seicnliliquc cl technique Pans 

1968. pp. 49-50.
517 G.D. Hongoroni. F. J. Powers and I. K Went/. "Management and Control ol Intcti onnet led 
Communications Network”, op. cn . p.42

quahte.***'
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6.3 THE EUROPEAN GOVERNM ENTS' REACTION TO THE PREST 
PROGRAMS

The transatlantic confrontation that the DGRST sought did not receive EEC 

approval because of its political, military, economic and industrial consequences. 

Politically the EEC feared American protectionist retaliation not only in the electronics 

trade but also in o tter trade. Moreover, the majority o f the EEC countries were not 

convinced that the PREST initiatives would serve their industrial development better 

than the prevailing American-dominated relations in electronics and communications.

6.3.1 The French position

Under the PREST proposal the Compagnie Internationale <TInformatique 

(Clf), the French national "champion" would be the main French firm involved in joint 

computer development. The French delegation to PREST agreed with the CII on the 

need for a common EEC project to manufacture a large computer. The CII argued that 

quota system that would share the conception and design of the machine between six 

different national companies would cause inefficiency. For the CII, it was thus 

preferable to choose a single prime contractor that would associate with five o tte r 

companies in the manufacturing of components and peripherals, a position articulated 

by the French industrial delegate to PREST.518

According to the French industrial delegate to PREST:
If est prudent de viser une machine puissante, se p la fant dans une perspective 
de longue ichdance: pour sa realisation, une solution d  six participants 
presentem quelques difficult^!; de I'avis de la CII il est nicessaire qu 'un maitre 
d'cruvre unique soit d£sign£: on pourrait concevoir que certaines enterprises
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Moreover, for the French and Belgian delegations to guarantee commercial 

success for such an operation, the EEC member governments needed the formulation 

of a "Buy European Act" that would privilege European products.511* A "Buy European 

Act" required an agreement on criteria that defined a European firm. According to the 

French definition, a European firm was a company that had its headquarters in EEC 

territory. Its owners had to be European residents and nationals o f one of the European 

Communities. The definition further stipulated that the European owners must possess 

at least 75% o f the capital and the presidency of this company and its administration 

must be at least 75% European. Moreover, innovation within the firm must be 

supported for the most part by research centers located in the European Community. 

Finally production lines must be located in Europe.520 Clearly this extreme definition

refoivent la maitrise d'cruvre e t associent d ’autres e n tre p ris* a  teur effort, 
notamment les composants et les lerminaux.

CAC 820254. Box 158, file 507, Commission des Communautes Europeennes - Croupe Special 
"Recherche Scientifique et Technique" - Groupe Sp& ialisl "Informatique", "Projet de comple-rcndu de 
la troisifeme reunion (23 janvier 1968)", EUR/C/426/l/68-f, TF 54/Rev.I, Bruxelles le 26 janvicr 
1968, p.4.

5 1 ̂  The two delegations argued that:

...un  "Buy European A ct" se trouve a  la base de toute in itia tive de 
Communaute technologique. II s'agit d'une fidelite  aux m atiriels europeens 
pour les n w tirie ls qu i ont ete d ive lo p p is en commun. dans un cadre 
international, avec des accords entre industries qui satisfont toutes les parties 
IfeilL. P -2 3 .

520 As reported in an EEC note:

La delegation fran^aise propose la definition suivante:
Sentient reputees ressortissantes de la Communaute:
I. D 'une oart, les entreorises satisfaisant (d ies-m im e s. e t leurs m aisons 
m ires en d e  societes /Males I aux en tires suivants 
A Le centre de decision doit itresitu ed a n s la communatae.

Ceci implique que resident dans la Communatae et soient ressortissants de 
la Communauti:
a) Les propriitaires du capital (pour 75% au moins)
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of a European firm represented the European extension of the DGRST's position on 

interdependence which sought to establish intergovernmental European control over the 

activities of European firms in order prevent the change o f the transatlantic discursive 

regime from interoperability to standardization.

6.3.2The Italian and Dutch positions

The Italian delegation accepted the French proposal in principle but insisted on 

five points: (1) the PREST group should seek the ways and means to associate the 

United Kingdom in the project; (2) at odds with the French, the Italian government and 

industry felt that the project should be financed by EEC funds and the large computer 

should be manufactured by an European consortium formed by private firms in the 

European Community521. (3) From the economic and technological points of view, the 

Italians and Dutch thought that the definition of the large computer should take into 

account existing techniques rather than making a technical breakthrough search that 

might be economically disastrous. Both the Italian and Dutch delegations maintained 

that:

...il convient de priciser les definitions notamment pour la grande calculatrice 
et de tenir compte de revolution recente de la technique...on a indique que

h) Le President du Conseil ̂ Adm inistration
c) Les Adm inistrateurs e t le D irecteur G eneral (pour 75% au moins du 
nombre toted des personnes)
d) Le personnel dirigeant (pour 75% au moins)
B) L'innovation dent itre  soutenu oar des centres de  recherche s itu is  dim s la 
rnmm unnut* (pour la majeure partie de Veffectif)
C) Les chaines de production doivent itre  situ ies dans la  Communaute (pour 
une part importarue du chiffre d'affaires)
D ) En cas de litiec  so u lev i dans I'appreciation du  cas d  un, ■ S a c ie ti 
relativement aux en tires ci-dessus. it ne oeut v avoir d'arbitraee ultim e aue 
politique (arbitrage du Conseil des M inistres de la Communaute. Idem, p.27.

Idem, p.5.
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Von pensait d des performances beaucoup plus importantes que celles des 
machines actuelles, par contre Vetude de marche parte tie IBM .16(1/65; i! 
conviendrait de preciser les notions a cet egard.

(4) As for not breaking with the emerging transatlantic standardization criteria,

the Italians thought that the OECD's work in this sector should not be ignored.523 (5)

Regarding the definition of a European firm, the Italian delegation argued that the

French definition was too narrow and could harm the interest of European firms in

sectors other than electronics. According to Italy:

...Von ne peu t trailer ce problem e au niveau du secteur. II s'agit d'un 
problem e horizontal. Par ailteurs, it fa u t prendre en consideration, les 
problim es des fitia les des sociites europeennes installees dans les pays tiers 
et constater que leur statut peut etre le m ime que eelui des firm es americaines 
installees en Europe .524

6.3.3The Belgian position

The Belgians did not approve the French position on the grounds that it would 

establish a monopoly for CII. For Belgium, the idea was not simply to manufacture a 

common product but to offer European alternative to the IBM World Trade's division 

of labor in the computer industry525. Moreover, they argued that replacement of IBM 

World Trade by a large European firm in Europe would not result in the unification of 

the European research and nroduction potential. According to these concerns, the 

Belgian delegation defended a strict quota system and declared that:

522 CAC 820254. Box 158, file 507, Commission des Communautes Europeennes - Directions 
Generates III et VII - Groupe PREST * Groupe Specialise "Informatique" "Projet de compte rendu de la 
cinquteme reunion (15 Janvier 1969)". op. cil.. pp.4-5.
523 Ibid.. p.5.
524 CAC 820254. Box 158, file 507, Commission des Communautes Europeennes - Groupe Special 
"Recherche Scientifique et Technique" - Groupe Specialise "Informatique ", "Projet de compte rendu de 
la troisteme reunion (23 janvicr 1968)", op. cit.. p.29.
525 Ibid. pp. 7-8.
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La societi commune doit itre. avant tout, un bureau d ’itude et i'organe de 
commandement de I'opiration. Pour realiser la construction graduclle de 
structures europiennes, ce qui est nouveau doit etre fa it dans le cadre 
commun. Cette delegation ne peut se declarer d'accord avec la proposition de 
la C .U ...

En outre, on ne voit pas pourquoi il faudrait privilegier deux membres du 
consortium en leur fa isant partager la m aitrise d ’aeuvre au detrim ent des 
autres. Les cinq firm es (CII, AEG-Telefunken, Siemens, Philips e t O livetti) 
qui pourrait participer a I'entreprise sont suffisam m ent comparables en 
dimensions et niveau technique, pour qu'un tel systim e ne s'impose pas. *26

Moreover, like the French who believed in the importance o f US foreign 

investment in their economy, the Belgian delegation argued that from an economic and 

industrial point o f view, Belgium could not prevent the implantation of American firms 

on its territory; the country needed American investment for its industrial development. 

It maintained that:

...les initiatives beiges et europiennes sont si fa ib les. que I'ectmomie beige 
ne peutfreiner {'implantation des firm es americaines. Les entreprises qui ont 
re$u des aides gouvem em entales et qui sont devenues technologiquement 
fortes tout en restant financierement faibles. ont ite  absorbe les prem iires par 
les capitaux americains. Le gouvem em ent beige souhaite... la creation de 
societes europeennes qui trouw ront dans des programmes communautaires le 
m im e appui technologique que les firm es americaines dans leurs programmes 
nationaux *27.

According to the Belgians, Europe could benefit by allowing the installation of 

American firms in Europe and by supporting its own industry.

6.3.4 The German position

The German delegation had three objections: (1) any EEC project in information 

technology should reflect NATO and OECD concerns, (2) collaboration was necessary 

only in products that a single European firm could not manufacture and, (3) while it

*26 Idem. p,7.
*27 Idem, p.26.
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was necessary to investigate all types of machines, the PREST group should draw the 

line between what was possible and what was technically and economically 

unrealistic.528 On all three points the German position was compatible with the Italian 

and Dutch argument. The three opposed PREST by expressing the fear that should the 

Americans retaliate, they would hurt European commercial interests in other industrial 

sectors,529 The German position was bolstered by the Italian delegation who feared 

that a big project such as the one France proposed would jeopardize efforts to 

undertake smaller initiatives that was already underway through NATO and the OECD, 

such as the standardization of computer interfaces. For the Italians, it was imperative 

to undertake a careful market study before starting any other big project or fundamental 

research program in computer science. Moreover, if Europeans were to opt for a big 

project or any other initiatives different from the ones already started within the OECD 

and NATO, these initiatives would have to be agreed upon within the framework of 

these two international bodies. All three countries went on to point out that the French 

large computer project was unrealistic because European companies were not able to 

produce such a computer and there was no market for such a machine.530

6.3.5 European companies' response to the PREST programs

Interviews with CII, SIEMENS and PHILIPS undertaken by the Commission 

of European Communities revealed that each company's response to the PREST

528 CAC 820254. Box 158, file 507. Commission des Communautes Europeennes - Directions 
Generates IQ et VII - Groupe PREST - Groupe Specialise "Informatique" “Projet de compte rendu dc la 
cinquieme reunion (15 Janvier 1969)”, op. cit„ p. 15.
529 Idem , p.28.
530 Ibid., p.3-6.
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program reflected its government’s position. The CII, according to the DGRST 

perspective, thought the project should be ambitious enough to attract as many 

European scientists and companies as possible. Furthermore, in order to come to the 

market with a world class and original product by 1980, it would be necessary to go 

beyond the existing computer concepts. According to the CII spokesperson:

Le chemin A poursuivre pourraU par exemple ctm sister en une prem itre 
etape de trois ans aboutissm t a  une machine sans pretention com m ercial 
mais destiner a  fixer les idees des participants...e'est dans une deuxieme phase 
heaucoup plus longue que serait obtenu le produit industriel... On peut ainsi 
concexxrirde creer de veritables Bell-labs europeens^ '

For PHILIPS and SIEMENS, an eleven-year program was simply too long. 

Both companies were in favor o f a classic design for a machine that would be 

marketable by 1975. SIEMENS in particular, in conformity with the transatlantic 

concept o f Compatibility in M anufacture and Supply Service, opposed a radical 

computer design as it would exacerbate the problem o f compatibility between different 

manufacturers’ designs. The company even suggested a  licensing agreement with either 

CONTROL DATA or BURROUGHS as both had significant experience with large 

scientific computers.532

Moreover, for both the German and Dutch companies, developing a large 

European computer would not only create transatlantic incompatibility and a trade war 

between the United States and the EEC, but also an economic ami technological ride for 

European companies involved in the initiative. This was because, since the mid-1960s, 

the computer sector was driven by a shift to miniaturization that was coupled with a 

new set o f demands largely oriented by Cold W ar military discourse and the

531 The reporter. Mr. ALL&GRE was not even sure if the C il representative expressed the 
unanimous opinion o f his company. Ibid.. p. 2.
532 Idem , p. 3.
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technological practice of the space race with the Soviet Union. In return, as outer space 

became associated with the transatlantic discursive regime in ICT. it led to a new class 

of digital computers very different from the early 1960s installations represented by the 

IBM 360. From mid-1960s on, as opposed to the mid-1950s, the requirement tor 

lighter airborne digital computers imposed by the space race, necessitated a new way of 

manufacturing electronics components technically termed photolithography.5"Thanks 

to photolithography American companies such as FAIRCHILD and TEXAS 

INSTRUMENTS were able to reduce and mass-produce computer chips, and. to 

replace transistors and magnetic core in tire computer's processor and memory. As a 

result of this technical change, companies such as COMPUTER CONTROL 

COMPANY (later a division of HONEYWELL). INTERDATA (later a division of 

PERKIN-ELMER), VARIAN DATA MACHINES (later a division of SPERRY 

UNIVAC) and IBM made computers that were smaller i:i size, cheaper and as fast as 

the mainframes of the late 1950s and early 1960s. Consequently, the civilian and 

military aerospace equipment that had used analog special devices began to use digital 

computers. American computer companies and components producers demonstrated 

that electronic digital computers reached a level of performance and reliability that 

surpassed analog machines. Hencefoith, it became possible for aerospace engineers to 

use the power of digital computers while keeping down the size and the weight of their 

machinery.534

In conclusion, the manufacturing of a large and expensive European computer 

with different components standards from those that were emerging in the US would

533 Photolithography is a m* <od of manufacturing computer components that is similar to 
newspaper printing.
534 P. A. Kid well and P. E. Ceruzzi, Landmarks in Digital Computing. A Smithsonian Pictoral 
History, op. cit,. pp. 73-79.
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not only hamper the transatlantic standardization agenda, but. would also prove to be 

unprofitable to companies such as SIEMENS and PHILIPS that had planned to benefit 

technologically from the US. through their governments* role in NATO 

telecommunications restructuring.

6.4 THE US, NATO AND OECD REACTION TO THE PREST INITIATIVES

The DGRST's hostility towards American electronics companies not only 

contradicted NATO s inter-operability objectives but was also in opposition to the 

OECD’s policy of international scientific cooperation. As one OECD document 

stressed:

Si...un certain degre de com petition nationale est une incitation d  la 
qualite. du m oins les pays de VOCDE devraient-ils renoncer a  se fa ire  
concurrence et adopter pour les equipements de grande taille une orientation 
plus Internationale. C'est d'abord necessaire si io n  veut retirer le maximum  
de pro fit des investissem ents scientifique nationaux. Une planification  
internationale de grands equipements apparait done de plus en plus desirable 
en paniculier, ilfa u t renforcer la cooperation internationale dans certains 
domines determines en paniculier ceux qui exigent des equipements lourds ou 
des systemes d'observation in tegres.^*

Even though France had a lot to gain in promoting a transatlantic cooperation in 

the data communications sector, it was reluctant to do so because such cooperation was 

against its trade interests. As we have seen, during the regime of interoperability the 

more France adopted transatlantic norms, the more American companies invaded the 

French electronics market and the less French industry was able to com pete 

internationally. The contention between US companies and the French government was 

not in the sector of general-purpose computers that French had abandoned to IBM and 

GENERAL ELECTRIC, twit in the sector of professional electronics equipment such as

RE 130. Box 5. File 550. OCDE • Conseil, "Rapport du groupe special du Secretaire General sur 
les nouveaux concepts des poliliques de la science". Diffusion restrainie. Pans 13 avril 1971. p.9G.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

M) 2

those used in space, telecommunications and aeronautics where France had chosen to 

develop a national specialization.

As the user policy adopted jointly by COPEP. the DRME, the CNET and the 

CNES did not pay off, COPEP changed its perspective on electronics policy. It 

abandoned its early 1960s promotion o f IBM compatibility and began jointly with the 

DGRST to seek European electronic standards through the PREST programs. The 

Americans indirectly attacked the PREST initiatives on two fronts: through NATO by 

pressuring for the standardization of military electronics equipment and through the 

OCED by questioning the relevance of the 1960s science policy that linked industrial 

development to military research. From the OECD's perspective, developed at the 1968 

Third Conference on science policy, what had been good for military programs of tire 

sixties was no longer useful for industrial development and economic growth. This 

new discourse on science policy was strongly supported by (the then) US President. 

R. Nixon, who took the lead in proposing a huge civilian research program on water 

and air pollution, urban traffic control, drug abuse control, education, health and 

welfare. W ith these projects, tne US president pushed for creation in 1968 (within 

NATO) of the Committee on the Challenge for Modem Society (CCMS). All these new 

areas o f  research required American computers.

While countries such as France were being pressured by the OECD and NATO 

to spend more money on the management o f the above issues. NATO was also 

pressuring member-countries to standardize military equipment. H ie combined policies 

o f both organizations meant that defense preparedness could no longer serve as an 

excuse for protecting an uncompetitive industrial sector nor as a defense for the 

proposition that military research was necessary for industrial development. Such an 

argument entailed the end o f technological "interdependency" as the OECD began
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simultaneously to promote the belief that multinational corporations were the best way 

to economic and industrial development. The members of the Group of Experts536 of 

the OECD Directorate for Scientific Affairs indirectly compared the PREST large 

computer initiative to large European countries* industrial policy in the steel sector in 

lhe XlXth century. According to an OECD report: "If one considers the future rather 

than the past, computer usage is of particular importance, both in terms o f technology 

and industry."537

As we have seen, the importance of the use o f computers for economic and 

industrial growth was not new in OECD discourse. The organization had maintained 

such a view since the early sixties. However, even though this was not new, it 

acquired new meaning during the confrontation between the emerging multinational- 

based trade and current licensing-based interdependence. This new user policy 

promoted multinationals as the engines o f growth and sought to discourage 

governments from intervening in the computer industry. For the OECD General 

Secretary, NATO and the US, governments were no longer required to bridge the 

"technological gap" between the US and Western Europe, They considered government

- - 6 The Chairman o f this group was the Mr. F. J. M. Laver from the British M inistry o f 
Technology. The experts wore Dr. F.P Brooks (University o f  North California), Mr. L. Castelli- 
Avolio (from the Italian M inisterio di Recerca Scientifica). Mr. R. Curnow (University o f  Sussex) and 
Dr. R.E. Murphy from the American Quantum Science Corporation (Palo Alto California). It should 
he noted that the majority o f  this group o f  experts was composed by Americans and British who 
articulated the US Department of Commerce and the British Ministry o f  Technology's common view 
that favored transatlantic C om patibility in M anufacture and Supply Service  or in other words 
standardization. This view did not took into account the French mid Japanese perspective o f 
interdependence represented during the debate among the OECD national rapporteurs.

The sector rapporteurs were: Dr. H. Raiman from  the A ustrian Calculus Center 
[Rechenzentrum  G razi, Mr. R.F. Linden from the Canadian Department o f Commerce, Mr. Pierre 
Audoin from the French Delegation a  I'informatique, Dr. M. Wessling from the German Zentndverband 
der Electrotechnischcn industrie. Mrs. S. Totani and K.Wakasone from the Japanese Minsitry o f 
International tra d e  and Industry, Mr. G. Lindstrom, from the Sweedish Saab AB, Mr, D.V. Davey. 
the British Ministry o f Technology and Mr. S.A Pettingill US Department o f Commerce.
537 O.E.C.D. - Directorate for Scientific Affairs. Gaos in Technology Between Member Countries. 
Revised Draft Report on the Electronic Computer Sector, op .c it.. p.64.
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intervention to be not only a hindrance to global standardization, but also an obstacle to 

international growth o f the computer industry According to the US representative in 

the OECD Council:

All countries will need to have access to the latest com puter hardw ate ami 
supporting  softw are to m aintain their econom ic and cultural grow th ai 
op tim u m  ra tes. It is more importau; to hove the knowledge of 
bow to use computers than to know bow to make them, since 
the former stimulates the development of the entire economy, 
while the latter concerns the growth o f the only one 
industry.538 |my em phasis|

In fact, there was no evidence to show that a national computer development

program slowed down the use o f the computers since the French defense and national

telecommunications authorities adopted a user policy during the l<)60s and sought to

develop  specialization in the professional equipm ent used in defense.

telecommunications and aeronautics. But. due to American companies' competitive

strength both in the sector of specialized equipment and general purpose computers and

because o f the small size o f the French professional electronics market, the French

industry was not able to compete internationally. As we have seen, the reliance on

American companies did not reinforce the innovative capacity o f French industry. For

Mr. Pierre Audoin,539 (the French representative in the OECD Group o f Experts in

electronic computers) it was impossible to develop an innovative capacity in the user

sector without strength both in the components and computer sector. This was the

DGRSTs traditional position that had been now brought inside the OECD at a lime

when US electronics companies were pushing for greater trade liberalization

For the US (represented by the US Department o f Commerce) and the OECD

Directorate for Scientific Affairs. American subsidiaries did contribute to the innovative

538 Idem, p. 65.
539 In IV68 Mr. Audoin also worked few the French the Delegation a I'informatique.
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capability of the couniry in which they were located. For them, innovation did not only 

imply the introduction of a new product into the market but also:

the considerable developm ent work underlying a new product Even when 
the product is mu m arketed the developm ent w ork has been done and the 
capability is there... !A m cn can | subsid iaries are the  national innovative 
capability ol |lh e  country in which they are located] in the sense that they 
torm  a group o f  specialists capable o l developing if not alw ays a com plete 
system ai least som e parts o f  it*'"*0

The OECD Directorate for Scientific Affairs further stressed that economics was

not the only measure "whereby governments should assess the computer industry."541

However, if countries insisted that the econom ic yardstick was important, the

organization still considered that the benefit o f American subsidiaries in E -.ope wras a

two-way street. The report underlined, for example, that many of IBM’s share-holders

were European and predicted that the company would move increasingly in this

direction54-. The final point of the OECD analysis was to prove that the investment of

American companies in Europe should not be viewed within "...(tjhe framework of

competition between the United States on the one hand, and other countries on the

other. The fact is that these investments are essential aspect o f the competition between

American companies themselves. "541

From the f > u.-h government perspective the problem was not multinationals’

investments but the change of the transatlantic discursive regime that promoted

standardization and did not take into account the French government’s worry about the

effect o f standardization in terms of political vulnerability. In France, the problem was

5441 Idem, pp bO-61 
541 Idem, p.bl.
54- Idem, p bl 
541 Idem. p SK
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that F rench  electron ics industry still needed >tate support "'44 H ow ever, it such support 

w as en v isag ed  w ith in  the early  1960s I'ortnula ol m tcropcrab ilitv . it cou ld  s top  the 

s tandard ization  p rocess requ ired  by A m erican firm s. NA TO and the O E C D  i iro u p  ol 

E xperts.

For American firms, NATO, the OECD Directorate ol Scientific Allairs and the 

OECD Science Policy Committee whose majority members were all interested m 

standardization, state intervention in the industry was the major problem and finding a 

new role for the member governments was the solution. In ellcct. the American 

practice of "big science" that served the model lor the transatlantic discursive regim es 

science policy doctrine was about to be replaced by another doctrine that emphasized 

the social usefulness and the economic profitability of scientific research. During the 

Third OECD Ministerial Meeting on Science policy which took place in 1968. the 

OECD Science Policy Committee made an effort to draw a line thai would separate the

roic o f governments and multinational corporations in scientific and *chmcal rcscaich 

It suggested that w'hereas multinational corporations should maintain th .ir  hold on tlie 

market. governments should concentrate their efforts tin scientific issues related to 

social and environmental problems. After the meeting, the OECD Science Policy 

Committee created a subcommittee whose objective was to establish procedures in 

Europe for selecting and financing several m ultidisciplinary research programs 

computers and education; materials research; brain and behavioral research Ms

D espite  F rench  opposition , the O E C D  C om m ittee  on Science Policy crea ted  a 

C o m p u te r S cience C om m ittee  w ith  m issions in the fo llow ing  sectors: au tom ated  data

544 F. H. R aym ond. "N ote confidentiel sur te Plan C alcul", 9  |u iilei I96X K cptoduccd in ( o llo quc
air IHistotre tte finfvnnatiuue gn francs. cn,- pp
^4 -’ O .E .C .D , "T ro isiem e C onference M in istenelle  sur la Science" PRESS I A 160> A nne sc < 1 2  
m ars 1968.
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banks; interaction between computers and telecommunications; train , of computer 

scientists; inquiries on the utilization of computer systems; control of the efficacy of 

advanced information systems and supervision of the potentialities of computer science 

in the management of urban and suburban environments.546

Here the OECD Expert Gro'jp on Science Policy presided over by the American 

Harvey Brook,547 was of crucial importance. This Group and the OECD General 

Secretary deiegitimized the French argument that EEC countries would not be 

competitive unless they copied the American model o f large military and space 

programs. First, according to the General Secretary, it was not true that significant 

industrial development could only be accomplished through military, space or nuclear 

programs.548 Although there was no doubt that military and space programs had 

contributed to the development of important industrial sectors such as jet aircraft, 

computers and integrated circuits, there was no proof that these sectors would have not 

developed without the military urgency of the Cold War and the disdain for economic 

profitability that the Cold War implied.549

546 These objectives were reported in O.E.C.D.- Comitd de la politique scientifique, Probl&mes et 
perspectives de la recherche fonriamcntate dans certains domaines scientifioues. Rapport svnthfcse. Note 
du President. SP (71) 28. Bartme 2. Diffusion restreinte. Paris, le 4 octobre 1971, p. 9.
547 The other members were: John B. Adams (General Director of the Program 300 GeV of ,he 
European Center of Nuclear Research, Geneva-Meyrin, Switzerland), Umberto Colombo (Research 
Director, Montecatini, Milan Italy), Michel Crozier (Director o f the Centre de Sociologie des 
Organisations). Carl Keysen (Director of the Institute of Advanced Studies, Princeton New Jersey, 
USA), Thorlcil Kristensen (Director of the Institute for Development Research, Copenhagen Danmark), 
Saburo Okita (President of the Japenese Economic Center) and Carl F. von Weizskker (Director of the 
Max-Plank Institute). These people constitute the OECD General Secretary Special Group on the New 
Concepts of Science Polic '
548 O.E.C.D.- ComitC de la politique scientifique, Problfemes et perspectives de la recherche
fondamenialf dans ccnaitu domaines tcicmiftqucs. Rapport synthfoc. fctotc.dit President. op.eiL p -33 .

549 The statement clearly underlines that:
N ut ne m it en doute I'in tire t des produits d icoulant directem ent des 
technologies militaires et spatiales tels que I'avion d reaction, les ordinateurs 
et les circuits in tigris, bien que m im e dans ce domaine, on s'interrogedt sur 
le r&le d attribuer respectivement aux investissements en R-D directement 
effectuis par l'£ ta t e t d la demande induite portant sur les produits en
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Without referring directly to the PREST programs, the OECD group o f Experts 

rejected them on the ground that it was not only futile but also unfair to launch 

cooperative research programs and use them against the commercial interests o f the 

program partners. These experts stressed that:

//  est vain (et c 'est m im e beaucoup d'argent d ip en si pour rient de lancer un 
programme de recherche en cooperation s'il est envisagi ou utilise comme tv.** 
instrument de competition aux dipens des autres partenaires. La definition des 
a ctiv itis devraient itre  une entreprise viritablem ent commune, fau te de qmri 
hi cooperation se contredit elle-m im e 550

According to the OECD General Secretary, big research programs (such as the 

one proposed by France within the PREST) were always dominated by military, 

nuclear, and space ambitions. They were always related to defense or simply 

undertaken for national prestige and thus lacked social and economic goals. The 

consequence o f such activities was always an unbalanced use of R&D resources at the 

expense o f other sectors such as education and training that would contribute to social 

and economic development.551

Finally, the OECD Secretary General incited member countries to avoid trade 

wars through big research programs such as the one proposed by France. Instead, it 

suggested that member-countries o f both the OECD and EEC follow the spirit o f  the 

OECD Third Conference on science policy that established that disparities in R&D 

expenditures between countries do not themselves generate economic inequalities. As

question. C 'est un fa it hislorique que ces produits ont i l i  m is au ptrint sous 
I'impulsion des considerations militaires, mais it serait difficile de prouver la  
th ise  selon laqueUe Us n'auraient absolument pas pu litr e  sans le  sentiment 
d'urgence provoqui par les besoins militaires et le d idain  des preoccupations 
de rentabiliti iconomique dont it s'accompagne.

Idem, p.32.
550 RE 130 Sox IS. file 550. O.E.C.D. Conseil: Rapport du yroupe special du Sdcrftaire Gdirfral sur
lex nouveau* concerns des oolitiaues de la science. Science croissancc et soeidt*; une nouvelle
perspective. Diffusion restreinte. C 171)71. Barfcme 1. Paris le I3avril 1971, p.40.
551 Ibid.. pp.35-36.
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we can see, the OECD returned to its original statement of the early 1960s to argue that 

economic disparities are generated by factors such as: the availability of capital; 

budgeting policy; attitude; spirit of enterprise; marketing; education; culture and national 

psychology. From this perspective, a nation could innovate technologically and prosper 

economically and socially through intelligent use o f foreign technologies. While these 

technologies could be referred to as secondary or imported innovations, to be useful 

they still required a high level of technical education and training.552 This doctrine was 

a central component of the emerging transatlantic discursive regime. Its function was to 

counter the need for Large European initiative to develop technology of its own and 

thus it thwarted the efforts by the DGRST through a PREST industrial and technology 

policy to create transatlantic incompatibility between telecommunications systems.

While invalidating the role o f government in industrial affairs, the OECD 

Directorate for Scientific Affairs suggested that member countries should not be 

preoccupied by the creation of a competitive European computer or electronics 

industry. This function should be left to the private sector while governments resolved 

other problems such as the deterioration of the ecological environment, the pollution of 

the air and the oceans, and the use of space technologies, all o f which required 

international regulation, control, distribution of resources and the use of expensive 

technology.553

While the issue of US technological domination was still pending, the OECD 

argued that cooperation between governments could bridge the 'technological gap"

552 Idem, p.32.
553 This opinion was based on study made by E.B. Skolnikoff. The International Imperatives of 
Technology - The Implications of Technology For The Future Development o f International 
Organisations. European Center o f Carnegie Dotation. Geneva March 1970. Cited by the O.E.C.D.. 
IBLJaL' P‘4I.
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between countries. This argument could be summarized as follow: due to the increasing 

cost of high technology products, even in the areas of marketable products, competition 

within the market between private companies would require political cooperation 

between governments as only the latter could guarantee investment and economic 

growth. The organization predicted that by the year 2000, every aspect of social, 

economic and political life in most advanced societies would be computerized. In the 

meantime and until 1985, international political cooperation in technology was required 

to assure the diffusion o f other intermediary products that would appear in the 

following order. (1) non-rigid computer memory, (2) the incorporation of software into 

the hardware, (3) portable computers with large memory capacity; (4) voice command 

of the computer, (5) laser memories and the transmission o f data through laser signals,

(6) miniaturized memories of huge processing capacity to be used in office machinery;

(7) use o f computers in education.554

These were the predictions that again restrained member governments to the 

promotion of a transatlantic user policy. While there was no guarantee that electronics 

will necessarily evolve towards these directions, it is possible to argue that these 

predictions represented the investment trends in US electronics firms whose trade 

ambition worried the DGRST. Here, because the OECD Secretary General’s 

predictions seemed like a conscious political action articulating American and European 

firms' trade interests, US Department of Com merce’s views and NATO 

telecommunications priorities, it is possible to argue partially in terms o f the neo-

554 These predictions were based on a study done by Parkins and Williams, Science Journal. 
October 1967, p.52. Cited in the R. Pipe report: O.C.D.E.- Direction des affaires scientifiques - 
Groupe Informatique Pour unc politique dc I'informatiaue au niveau des nouvernements centraux: 
D^velonoement des bases des donndcs ct dimensions Internationales de ce orobtemc.. Diffusion 
re&treinte. DAS/SPR/72.20 (lire  Revision). Paris, le 19 septembre 1972, p. 14.
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Gramscian approach to international hegemony. However, this hegemony was not 

without its difficulties. In order to legitimate the new discourse within the OECD 

Council of Ministers and NATO Conference of National Armament Directors, these 

interests and priorities, however powerful, still needed the consent of countries such as 

France. The OECD Secreatary General’s suggestion was thus an effort to enable the 

regime to cope with the DGRSTs attempt to establish a separate European standards 

system555 as opposed to NASA components standards and NATO new requirements.

As the usefulness of the predicted techniques was not immediately evident to toe 

OECD member-govemments, Harvey Brooks and the Groups of Experts sought to 

demonstrate how member nations could directly benefit from them in their daily 

activities. The Groups of Experts maintained that by 1995 the use of these innovations 

by member governments' bureaucracies would facilitate numbers o f administrative 

tasks. New, powerful and low cost minicomputers would be used in different areas in 

the following order: 1) computer aided control of urban traffic, 2) computer aided 

control in large hospitals, 3) computer aided teaching, 4) computer aided aircraft take

off and landing, 5) electronic recording o f scientific advances, 6) computers for 

diagnosis, 7) electronic recording of workers' incomes and automated transmission of

555 This American pressure was felt by the Commission of the European Communities which 
issued a memo asserting that:

Les Etats-Unis paraissent s'inquiiter de factum  qu'entreprennent les pays
europeens en vue d'une STAN D  A RD IZA T /O N  A L & C H E LLE
EVROP&ENNE DES COMPOSANTS ELECTRONIOUES. Its viennent de 
presenter d  la commission intemationalc. qui groupe tous les pays industriels 
du monde une proposition d ’harmomsation sur le plan mondial des normes 
electriques et en particulier des composants ilectroniques... (Emphasis in the 
texle). IRE 130 Box 11. File 25377. Recherche et technologie Bulletin edit£ 
par les Services de presse et d'information de la Commission des 
Communaulls Europdennes. No. 12269/X/70-F. Bruxelles le 20 juillet 1970,
No.633
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these data to income tax authorities, 8) computer-aided home learning, 9) computers 

would be used as same extent as telephones and TVs in all homes.556

As a confidential note by the CII president (addressed to the French presidency) 

stresses, these predicted uses of computers themselves have no power or tendency to 

constrain or to orient the French policy towards determined objectives. However 

(according to this note) they reflected American electronics companies' long-term 

investments557 for which Western Europe was evidently an important market. This 

was why the US and the OECD Directorate for the Scientific Affairs were keen to 

convince European governments on the importance of orienting their science policies 

towards training and use of new computer techniques. For this same purpose, the 

OECD created a Computer Science Committee whose role was the sponsorship of an 

international forum of discussion on standardization within American industrial norms, 

research and investment trends, while the US Department of Commerce was engaged 

in an effort to monitor European standardization discussion within the framework of 

the EEC.558 According to the Russel Report:

556 These predictions were based on research done hy E. Schich in Transaction. February 1970; 
reproduced in Congressional Record. February 26. 1970, p. E-1393. Cited hy O.C.D.E.- Direction des 
affaires scienlifiques - Groupe Informalique Pour une politique de l informatique au niveau des 
fouvemements centraux: Ddvclopoement des bases des donndes et dimensions Internationales de ce
pmbtem.fi , op. cit.. p H.
557 The noted stresses that: "L ’observation des efforts continus accomplis aux USA conduit A un 
dignostic objectif: il est trap tard pour gagner le pari du Plan CalcuI dans une perspective de court et 
moyen termes. M ais on doit opposer a  cette position que les ivenem ents ne sont pas determmixies et 
que pas A pas des actions convergentes accompties dans un climat de fo i retrouvte e t ic la irfe  peuvent 
les inflechir dans un sens progressivem ent favorable s .."  F. H. Raymond «Note confidentiel sur le 
Plan Calcul», op. cit.. p.404.
558 The EEC Commission's note cited above indicates that: * La naissance d'un label europeen 
risque de leurfaire ombrage I...I Ceci explique que les foots-Unis aient demandi A partkiper aux travaux 
du CECC. Cette participation a ete jusqu ici ica rtie  (elle aurait entratne immediatement celle du Japtm  
e t peu t itr e  d'autres pays...). M ais le CECC est convenu de tenir ptriodiquem ent les foats-U nis 
in form is de I'avancement de ses travaux» RE 130 Box 11. File 25377. Recherche et technologic 
Bulletin editd par es Services de presse et d'information de la Commission des Communautds 
Europdennes, op. cit.. p. 2.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

313

Le choix ou la creation d ’un forum  de discussion doit tenir compte de 
plusieurs facteurs. comprenant la capacite ou / ' experience acquise dans ce 
domaine d'activite. la participation de ceux des pays dont les objectifs 
im pliquent une contribution pertinente aux questions debattues et une 
participation gouvem em entale au niveau le plus propre a perm ettre des 
reactions signiftcatives a I' egard des propositions avancees. L'organisation 
institutionnelle de I'O .C.D .E, presente les garanties necessaires des 
sa tisfactions des e n tir e s  precedents, ee qui n'est pas le cas des 
Nations Unies ou du Couseil de t ’Europe,559 (my emphasis]

The Group of Experts of the OECD Directorate of Scientific Affairs felt that the 

OECD was the only international body that was able to promote inter-governmental 

discussion of ICT, and that multinational firms’ activities were necessary for technical 

development and economic growth.

6.5 THE FRENCH REPLY TO THE OECD

Although the PREST program was in difficulty, the OECD still had reasons to 

fear European protectionism in DGRST’s opposition to NATO and OECD 

standardization programs. In 1969, at the DGRST’s request, the European 

Coordination Committee for Electromechanical Norms (CENEL), the European 

Electronics Components Committee (ECC) and the European Free Trade Association 

(EFTA) sought to develop a European system of electronics standards that would stand 

for rationalization o f production and efficient use o f European industrial resources.560

For the Americans and the OECD officials, although this agreement was more 

inclusive than the PREST programs, it was still worrisome because it was not clear

559 O.C.D.E- Direction des affaires scientifiques - Groupe Informalique Pour une politique de 
I’informatiauc au niveau des gouvemements centraux: D^veionoement des bases des donndes et 
dimensions ipicmationalcs dc ce probfcmc. qp.ciL. p 167.
560 CAC/820254 Box 166 file 520. Cooperation Europdenne dans le domaine de la recherche 
scientifique et technique COST- Secretariat. “Compte-rendu de la reunion du Groupe d’Experts 
"Informalique'' du 20 novembre 1970 * Bruxelles' . 20 292/III/XII/70 -F, COST/82/F/70, Bruxelles, le 
30 novembre 1970. p.2.
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whether it was inclusive or exclusive of American products. Moreover, if the system 

was to be inclusive they wondered about the price of joining a system which they had 

not participated in building.561 American apprehension of the European standardization 

program was justified because the Europeans themselves did not agree on the purpose 

of their program. For the French, for instance, the raison d'etre of the system was to 

create and protect a European electronics industry. The Germans saw the system as the 

way to promote compatibility between products of different origins. For the British, the 

final purpose of the initiative was the liberalization of international trade in the industry. 

In 1969, none of these perspectives dominated, establishing an uncertainty that called 

into question the OECD's technological forecast upon which the predictions of the 

1980s global electronics market were based.

In the end, the early 1960s enthusiasm  about Western Europe/US 

interdependency gave way to European ambiguity vis-d-vis the US and faltering 

opinions about Europe's own industrial future.562 It was a situation that provoked 

American worries about the possible emergence of a commercially hostile Western

561 This concern was reported in an EC bulletin in 1969. The document stated that the 
development o f European standards was worrisome to American electronics components producers 
Before the European willingness to develop common electronic components standards. American 
companies always had manufactured their components according to NASA and US Department of 
Defense specifications and sold them successfully in Europe as the most space and militarily 
dependable. The possible emergence of European standards was seen as a threat by American electronic 
producers. REJL3Q . Bo* 11. File 253. 77. Recherche et Technologic. "Les Etats Unis paraissent 
s'inquidter de Taction qu'enlreprennent les pays eutopdens en vue d une STANDARDISATION A 
LECHELLE EUROPEENNE DES COMPOSANTS ELECTRON IQUES". Bulletin dditd par les 
services de presse de la Commission des Communautds Europdennes, Reproduction autonsde. N° 63, 
Bruxelles, le 20 juillet 1970, Annexe I.
562 EEC member-countries did not agree on the goal o f the French initiative or on the EEC as the 
unique framework for cooperation. This was the context where NATO and the OECD created 
respectively the International Institute o f Computer Science and the international Institute of 
Technology to counterbalance the EEC European Institute of Computer Science. CAC 8200254. Box 
160, file 509, Commission des Communautds Europdennes -  Direction Gendralc de la Science et dc la 
Technologic (D.G. XII) "Note pour le groupe de travail "Politique de la Recherche Scientiflque et 
Technique: Examen comparatif des projets de crdalion d'instituts europdens de recherche ou de formation 
dans les domaines de Tinformatique et du management", 5.0995/XII/69F. Bruxelles, le 26 fdvrier 1969.
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Europe. The likely rise of an unfriendly climate within the Atlantic alliance led the 

British government to distinguish its position from France and to confirm its Atlantic 

loyally. For the British government, in contradistinction to French policy, the 

European standardization program had three purposes: (1) to bring together different 

electronics specifications that guaranteed quality of products, (2) to make the system of 

standards cover civilian and military electronic products and (3) to take necessary 

measures that ensured in due time, the procedures and the general terms of a system 

that would also be applicable to other industries.563

From the British point of view, although it was important to experiment with 

the European system of standards within a limited number o f countries, there was no 

doubc that the system was meant to include all industrial countries.564 Consequently, 

there was no reason to conclude that this European experiment was about to create a 

European system t  f  standards that would exclude countries in other continents or to 

establish a European fortress. Quite the contrary, the Foreign Office made it clear to 

both American and French governments that:

563 This is from a note sent to the American Embassy in London and to the French Committee 
of Coordination o f  Telecommunication, by the British Foreign Office. CAC/820Q254 Box 166 file 
520. Premier Ministre — Comite de Coordination des T6lecommunicattons (C.C.T.) — Comile des 
Composants Electron iques -  Secretariat Permanent, ‘Traduction de la note adressee le 16 mai 1969 par 
le Foreign Office k  I’Ambassade des Etals-Unis jt Londres”, N° 253/C.C.T. /B. E.. Paris, le 13 juin 
1969. p. I.
564 The reason was in order to see if the principles o f the system and its proceeding practices are 
sound. For this reason only, according to the Foreign Office, it was appropriate to implement it first in 
Western Europe where the condition of its trial seemed favorable. Ibid.. p. 2.
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O n  n 'a  ja m a is  eu  V in te n t io n  d e  re n d re  o b lig a tid re s  lex  sp c c ifii  a tio n s  
h a m u m ise e s  e t i l  n ’y  a u ra  p a s  d o b lig a tio n  le g a le  p o u r  tes a ch e te u rs  p u b lic s  
a u  p r ic e s  d e  se  f o u m i r  d e s  c o m p o sa n ts  fa b r iq u e s  en  a c c o r d  a v c c  te s  
d isp o s itio n s  d u  s y s t d m e ^ ^

The British view o f European standardization granted latitude to all 

membergovernments of both NATO and the OECD (including the US). It also 

suggested that member countries of both organizations could press ahead at their own 

pace, to modify the system or to stay out and join in later. The challenge tor the 

DGRST was how such a non-compulsory standards system would fulfill the aim of 

Europe's technological and industrial autonomy vis-a-vis the United States, particularly 

if the latter took part in the elaboration of the program. This question provoked an 

immediate response from the French government who considered European 

standardization as a means among others (such as industrial, research and training 

policies at the European level) to create a European electronics industry with goals (the 

promotion of interdependence) different from that o f American multinationals 

(standardization). In a directive distributed to all French administrators concerned with 

the European standardization, the French Prime Minister's Bureau o f European 

Economic Cooperation stated that:

I‘objectif principal doit etre de reuni r  tes conditions de nature d permettre 
I'existence d ’abord, le developpem ent ensuite, d'une veritable Industrie 
europeenne de I 'informalique. Cette "dominante industrielle" a  marque les 
travaux et unites les propositions du groupe specialise.
-u n e  p o litiq u e  in d u str ie lle  me sam rait s 'a p p tiq u er qu  'a des  
societds r ie lle m en t europdennes, e t nan A ce lles ju rid iq u em en t 
europdennes a u  ten s  de I'a rtic le  58 du  Traite de Som e. II  n ’a  
ja m a is  did question  de fa ir e  p artic iper A ees opdrations IB M - 
F rance ou  tou te  au tre  filia le  europdenne de socidtd am driea ine  
(I e m p h a s i /c l^

^  Idem , p. 2.
^  CAC/8200254 Box 183. File 525, Premier Miitistre - Connie hitcrministdnet pour les Questions 
de Cooperation £conomique Europdenne — Secretariat Gdndralc -  "Politique de la Recherche
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6.6 NATO AND THE OECDS ALTERNATIVE

As expected, the NATO and OECD reaction was, to say the least, a stalwart 

response to defend the transatlantic concept of Compatibility in Manufacture and  

Supply Services which meant maintaining and strengthening the structural connections 

that linked the Western European computer industry to US research and technical 

development. Berth organizations' riposte to the DGRST was an aggressive discourse 

against the very idea of a European industrial identity. They claimed that international 

cooperation should not be a substitute for national effort. Moreover, the organization 

recognized that multinational companies could create difficulties when their goals did 

not match the social and economic policy of the host country. However, despite this 

possible contradiction, there was no doubt that multinational firms had made purely 

national economic and social policy obsolete. Consequently, rather than taking a hostile 

stand against multinational enterprises, the OECD Directorate for Scientific Affairs 

maintained that countries should envision their policies within the ongoing process o f 

global economic integration and international harmonization o f different national legal 

systems for competition and patenting procedures as opposed to the French policy of 

building a "fortress" Western Europe.567

Such a solution required the participation o f the US governm ent and 

multinational companies in European industrial policy and restated the need to continue

Scienlifique et Technique de la C.E.E. — Informalique: Note rgsumant les travaux du groupe sp£cialis£ 
de Bruxelles". MA/MVB N°CE/7073. Paris le 17 juin 1969. p. 1.
567 BE-UQ Box IS. file 550. O.E.C.D. Coracil: Racoon du grotmc special du Sdcidtaiic Gdndral sur 
les nouveaux concepts des oolitioues de la science. Science croissance et societal une nouvelte
perspective. Diffusien rcstnanig. op. cit.. p. 84-92.
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(he transatlantic process o f technical, economic and industrial integration. The OECD 

Secretary General not only denied the existence of a European identity in the electronics 

industry, but also suggested that without US participation in the European industrial 

projects, Europeans themselves were incapable o f success. This allegation, based o n  

the delay of programs such as EURATOM, the European Launcher Development 

Organization and the European Space Research Organization (ESRO) underlined the 

effect o f  divergent national options being inaccurate, lacking a disposition to act 

towards common objectives, and generating real technical problems and incompetence 

that often led to errors in decision-making. The Group o f Experts on Science Policy's 

report stressed that:

Aux d ifficu llts inhtrentes a  toules les enterprises de rechert'he. I ’actum  
gouvemementale a ses obstacles e t ses contraintes propres. Ce qui au niveau 
national passerait pour une erreur de direction, de gestion ou de prevoyancc. 
sera considere comme une consequence de divergence de *-ues entre panenaires 
touchant soil les objectifs e t les programmes, soient le panage equttables des 
risques e t des avantages. En ce sens tes retards subis par des initiatives 
scientifiques e t techniques co n cen ts comme certains program m es de la 
Com m unautt Europeenne de iE nergie Atomique (EURATOMI du Centre 
European pour la M ise au point et la Construction des Engins Spatiaux 
(CECLES) ou de /*O rganisation Europeenne de Recherches Spoliates 
(CERES) reprisente essentiellem ent le contrecoup des options divergentes 
prises par les politiques scientifiques au niveau national; son impuissante. 
so il de m auvaise vo lo n ti. ... les  d iffic u M s  p o litiq u e s  p e u v en t 
q u e lq u e fo is  se rr ir  d 'fc r u u  ou  de p r ite x te  p o u r  m a sq u er des 
erreurs techn iques. | i  emphasize]568

More than ever, in 1969, the OECD’s endeavour became an effort to present 

the European "technological gap" as merely a management problem and equipment gap 

related to the European lack of appropriate prediction and forecast techniques. 

Henceforth, according to the Organization, the reasonable solution was the elaboration 

o f new education, training, research and management programs as opposed to the 

French policy of regional confrontation and hostility towards American multinational

568 Ibid.. p.38.
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corporations It was for this purpose that, in a meeting held in Maastricht June 6, 1969, 

the OECD Scientific Information Committee created its International institute of 

Technology for research and advanced management training for member countries 

citizens. The tasks of the Institute consisted of:

1. elaborating teaching methods and techniques devised to solve complex problems 

related to decision-making in technical innovation;

2. developing appropriate methods that facilitated the transition from scientific 

discovery to technical application in industrial production;

3. teaching prediction techniques in order to provide data for decision-making for 

regulation of existing techniques and elaboration of new technical development 

projects.569

These new projects indicate that the OECD had failed to diffuse the US Air 

Force practices of prediction and forcasting among the European members of the 

Organization. As a complement to the OECD projects, in 1969 NATO Advisory Group 

for Aeronautical Research and Development (AGARD) also laid down a program in 

advanced software research devoted to the problem of automatic storage and retrieval of 

information. In detail, the AGARD program consisted of: (1) establishing procedures 

for machine reading of texts that would be taped in standard forms: (2) fostering 

procedures for computer "time-sharing"; (3) producing software fen- display techniques 

and rapid printing. NATO considered these projects as complementary to member 

governments' education and training programs in computer science in order to fill the

569 C.A.C. 8200254. Box 160. file 509. Lc D£l£gue a linform atique "Note pour le Ministre: 
Comparaison des differenls projels international!*", Annex I op. cil.
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gap between users and the sophisticated third generation of computers that was to be 

provided by American suppliers.570

AGARD considered this program as a way to enable European scientists to 

automatically store and retrieve scientific and technical information and to exchange 

information with US researchers. Although the purpose of this project was scientific 

and technical in nature, it could also be viewed as a political action to strengthen the 

regime by tilting the European telecommunications system towards American 

standards. The 1969 AGARD software program was a step forward in the changing 

transatlantic discursive regime in computer technology in the sense that NATO was 

again acting jointly with the OECD to engulf European civilian computing practices 

within the transatlantic process of industrial integration. The exchange of scientific and 

technical information between Western Europe and the United States was not the final 

end; it was simply a means to a bigger automatic exchange program, it was the model 

for setting up an integrated general purpose telecomputing services a c ro ss  the Atlantic 

for remote and real time exchange of stock market data; instant information on 

industrial production; teal time banking operations; real time communication of data 

between multinational corporations and their affiliates and exchange of files between 

governments in Europe ana across the Atlantic. It was a huge program rivaling the 

French initiated PREST programs. Once again, NATO and the OECD advised 

Europeans a policy of computer use rather than fostering manufacturing capacity. As 

Mr. Neufeld (an IBM representative in an OECD meeting in 1969) indicated:

En resume j'm m erat indiquer que en tant que nm struileurs de lakuUaeurs 
nous pensons pouvoir offrirdes maintenant les aides necessaires pout etabhr 
et developper les systemes d'informalton a des fin s de ftestum. Pour saisir 
I'aspect fundam ental des systemes dinform ation d des fin  de xestion it faut

570 Idem, p.5.
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comprendre qu'il s'agit des problim es de gestion et non la construction des 
calculaieurs. L 'objectif de ces systim es est de fo u m ir  /'information a une 
vitesse susceptible de permettre au spicialiste de la gestion de prendre des 
decisions stratigiques en vue de la planification future- " 1

In 1969, the first trial of this program was an exchange of data between NASA

computers and the ESRO Documentation Service. This experiment was proudly

described within the AGARD circle as:

...one of the first ventures o f the kind where the agency receiving the 
machine system, i. e. ESRO/ELDO, is also responsible for the provision of 
machine input to the system operated by the supplying agency i.e., NASA.
This...indicated the enormous advantages which could be gained if greater 
standardization in this area could be achieved.*72

In conformity with the new OECD science policy doctrine that narrowly defined 

the technological gap between the US and Europe as being an equipment gap and by 

closely following the NASA lead in the electronic storage and retrieval of information, 

the ESRO/ELDO Space Documentation service expressed the need for remote visual 

display consoles in order to directly interrogate computer files. Mr. Gass, the OECD 

Directorate of Scientific Affairs vice director stated that:

A propos de V itude sur V icart technologique, ... I'un des principaux 
problim es s'est riv ile  itre  la gestion, non pas au sens habituel du terme mais 
comme signifiant {'aptitude it in tigrer les technologies nouvelles dans des 
systim es de gestion?™

The OECD Directorate for Scientific Affairs pressed member countries to install 

visual display consoles at strategic points through the ESRO/ELDO network by the end

571 CAC 77/321. File 141 S. O.E.C.D. - Direction des Affaires Scientifiques, “Utilisation des 
calculatcurs dans les pays membres - Reunion du sous-groupe d'expert sur les systfemes d'information & 
des fin de gestkmM. DAS/SPR/69.48. Paris Ic 9  aofit 1969, p .l.
972 RE 130. Box 19. File 740, Office o f  Naval Research (O.N.R.), T h e  Storage and Retrival of 
Information - - A User-Supplier Dialogue, An AGARD Symposium, 18 -- 20 June 1968", op. cit-. 
o i l

CAC 77/321. File 1415, OECD - Direction des Affaires Scientifiques, "Utilisation des 
calculaieurs dams 1 s pays membres • Reunion du sous-groupe d'expert sur les systftmes d'information a 
des fins de gestion", op. cit.
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of the year 1969.574 With this, the Directorate sought not simply the setting of 

standards for input and output devices, but also the establishment of multilaterally 

standardized alphanumeric patterns in order to provide the means for computers to 

recognize each others written characters across the Atlantic.575

Thus, rather than building two different systems, one exclusively European and 

another between the US and Europe, NATO, the OECD, the US and the United 

Kingdom opted for the Compatibility in Manufacture and Supply Services based on an 

unique standards system. They proposed a new program that had been formulated in 

terms of two operating concepts: the "Total Information System” and the "Integrated 

Management Information Systems". These two concepts were proposed by NATO and 

the OECD as an alternative to the PREST teleprocessing projects. In effect, the concept 

of "Total Information System" rcfered to a general purpose telecomputing service that 

would automatically connect across Europe and the Atlantic, newspapers editing 

houses, telecommunications systems, governments, industries and banks576.

The project for an "Integrated Management and Information System" (IMIS) 

replicated, in business terms, the US Air Force discourse on integration of weapons 

and centralization o f military commands o f the US military World Wide Command and 

Communications System (WWCCS). Four main reasons led NATO and the OECD to

574 Ibid, P -n
575 Character recognition is a technique for automatic identification o f alphanumeric symbols; it 
is a subset o f pattern recognition. The latter can he defined as a technique for automatic identification of 
a given arrangement which is known to belong to one o f infinite classes — missile site on a 
photograph, tumor in an X-ray, resistor symbol on circuit diagram — and replaces visual inspection 
which is a  physically exhausting task, prone to errors. RE 130. Box 19, File 740, Office of Naval 
Research (O.N.R.), "The Storage and Retrival o f Information - - A Uscr-Supplicr Dialogue, An 
AGARD Symposium, 18-20 June 1968" op. cit. p.6.
576 RE 130. Box 14, File 555, OCDE - Comitd de la politique scientifique, "Problim es et 
perspectives de la recherche fondamentalc: le cas de I'informatiqiie • note du Secretariat", Diffusion 
rcstreintc. SP (71) 25. Barim e 2. Paris, le 23 septembre 1971, p.7.
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plead for a business replica of the WWCCS: (1) The upgrading o f NATO 

communications to fulfill the requirements of the new NATO Integrated Command 

Systems (NICS) needed national companies' participation as well as intergovernmental 

cooperation. (2) Companies' participation and intergovernmental transatlantic 

agreement was difficult in the absence o f a transatlantic civilian communications 

network project that forced American companies and European firms to operationalize 

the concept of Compatibility in Manufacture and Supply Services. Without such a 

project, sooner or later it would be easier for the DGRST to create a separate European 

civilian communications standards that could jeopardize NATO communications 

flexibility program. (3) Thus, a transatlantic Integrated Management and Information 

System was seen by both organizations' committees as a way to create a modem 

transatlantic civilian teleprocessing network between Europe and the United States for 

the benefit of the former. (4) NATO and the OECD considered the project for an 

Integrated Management and Information System (IMIS) as essential for the 

improvement of multinational business operations and military communications as 

NATO needed the PT&T systems in order to enhance the flexibility o f its 

communications capabilities. In addition, American multinationals wanted to install a 

transatlantic communications system that handled, stored, processed and retrieved 

useful data for decision-making across the Atlantic. Thus, the IMIS was not only the 

business replica o f  the military communications systems, it was also conceived to 

facilitate the transatlantic standardization of electronics components through the 

implementation by companies of Compatibility in Manufacture and Supply Services.571

511 RE 130. Box 14. File 740, O.C.D.E - Comitd de la politique scientifique, "Rapport du groupe ad 
hoc sur I'lnformation, Ordinateurs et les Communications", Diffusion restreinte. B ait me 2, P u is  le 25 
juin 1971, p. 12.
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As we can see, this concept was not driven by technological change but by 

NATO and the OECD political action designed to save the regime. In this sense it was 

an interface between American multinationals' pressure for standardization and the 

science policy doctrine that confined the role of government to computer utilization. In 

1971, a letter sent by the US Department of Commerce to the OECD Directorate of 

Scientific Affairs asserted that:

The mandate o f the Expert Group on Computer Utilization as defined hy 
the CSP is stated in paragraph 20 of the secretariat's background paper. SP 
(70)6:
(i) to assist Member countries in the formulation o f computer usage policies:
(ii) the exchange o f information on usage, concepts and concrete experience 
of computerized information system;
(iii) to prepare standardized guidelines for collection o f data on computer 
usage, based on national survey;

It would more valuable to have the Expert Group focus its attention on 
topics that pertain much more directly to questions o f  policy i. e. question 
that are faced now and soon be faced by most member governments. Some 
examples of such questions are:
1) what should be government response to ever increasing request for 
individual computers?
2) what action can and should government take to broaden the base of 
individuals skilled in using the computer either for research or management 
purposes?
3) what should be the government's role in stimulating and regulating the 
growth o f data communication networks. To what extent should it attempt to 
integrate the components, computers, communication and content7 Should 
be there international standardization and integration? 578

Following the 1968 Third OECD Conference on science policy, these questions 

clearly stated a US position that dismissed the French concern over European industrial 

autonomy and became the OECD's guideline on standardization. As Mr. J. R. 

Whitehead, the Canadian head of the OECD Science Policy Committee, put it:

578 CAC 77/321 File. 1413, H. Hofner "Proposed Direction for the CPS Program on Computer 
utilisation". December 1971. This letter was written as the American National Bureau o f Standards' 
reaction to the 1971 R. Pipe report: OCDE - Direction des affaires scientifiques - Groupe Informalique 

Pour une politique de I'informatioue au niveau des aouvernements centraux: D6veloppement des 
bases des donnfes et dimensions intemationalcx de ce probteme. op. ciL
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1) The new information systems that assembled communications systems and 
computers were becoming very large and extremely expensive.

2) These systems were developing and would continue to do so in several sites 
outside the government defense, economic, social and science policies.

3) Several ami yet unknown private and government social and economic activities 
would depend increasingly on these information networks;

4) Last but not least, given this forecast, all countries were constrained to develop 
compatible communication networks 579

Through these four points the OECD Science Policy Committee underlined that

it was economically inefficient to build a system based on large computers when

minicomputers were available to offer an inexpensive solution. The Committee advised

member countries to adopt standardized products as a guarantee for technical efficiency

and economic growth of an industry that could be profitable to all.580 The use of the

NASA electronics components standards was, for the Organization, the only guarantee

of technical efficiency and market expansion.581

For the Directorate for Scientific Affairs and the US government what was

required at the transatlantic level was not compatibility but standardization. In this

regard, compatibility was different from standardization. While the former sought the

inter-working between equipment of different origins and allowed procurement

preferences ir favor o f national companies, the latter meant literally the adoption of

579 Ibid.. p. 2.
580 R. Pipe report: O.C.D.E.- Direction des affaires scientifiques - Groupe Informatique -, Pour une 
politique de l'informatione au niveau des pnuvem em ents centrum: D ^velonoem ent des b ases  d es  
donnfes e t dimensions inlernalionales de ce orobteme.. Diffusion restreinle. DAS/SPR/72.20 ( li re  
Revision), Paris, le 19 septembre 1972, p. 166.
581 This demand was undertaken simultaneously with an agressive publicity o f  American 
electronic components as the most dependable in weapon system and aerospace equipment. RE 130. 
Box 11. File 253. 77, Recherche et Technologic. "Les fhats-Unis paraissent s'inqu&ter de faction 
qu'entreprennent les pays europdens en vue d'une STANDARDISATION A LTCHEL LE 
EUROPEENNE DES COMPOSANTS IiLECTRONIQUES", op. cit.
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identical products and thus undermined public procurement preferences in favor of 

national or regional companies. In 1972 tlie OECD issued a report that maintained that:

Les liaisons et les rtseaux d'informatique vont se developper. et sans doute 
d un rythme rapide, entre les pays d'Europe et entre les £tats-Vnis et le 
Canada; 2. Les actions entreprises independamment pour la construction de 
ces systim es par tes gouvenem ents et les utilisateurs prices de 
I'informatique aboutissent & la divergence des techniques, des quatttes de 
donnies e t de compatibility. Si ces implications sont claires et succinctes. les 
mesures nicessaires pour assurer I'harmonisation ne le stm t pas moins.
L ’adoption d'une normalisation internationale, si disirable se 
kenrte & I'absence d'accord g in ira t concemant le fornm le plus 
favorable b la realisation de ces objecdfs.582 {my emphasis)

It now appears that American firms, the US Department of Commerce's trade 

interests, NATO and the OECD Directorate of Scientific Affairs standardization 

program proposed the linkage between issues such as military telecommunications, 

transatlantic civilian-data processing, electronics trade, user-oriented science policy to 

assure the stability of the transatlantic discursive regime and to minimise the effect of 

the DGRST-initiated PREST programs. The issues-linkage contributed later in 1973 to 

the abortion to the DGRST-initiated European industrial consortium, UNIDATA. The 

Germans (SIEMENS) and Dutch (PHILIPS) who were tire potential partners of the 

French company the CII in the formation of UNIDATA had in fact accepted the new 

elements o f the transatlantic discursive regime, notably the importance of 

standardization, the Integrated Maganagement and Information System and the new 

user policy that emphasized the social usefulness and economic profitability of 

scientific research. This happened because unlike France, neither Germany nor Holland 

had the pretense of an independent military policy.

^82 R. pipe report: OCDE - Direction des affaires scientifiques - Groupe Informalique Pour une 
politique de linformatiaiic au niveau des gouvemements centraux: Ddveloppcmcnt des bases des 
donndcs el dimensions internal innate de ce orobldme.. QjMaL.. P >67.
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As the result of this incompatibility between French autonomous defense policy 

on one hand and Holland and Germany's interest in NATO on the other, on December 

1969, the EEC negotiations on PREST programs were suspended because the French 

representative in the EEC refused the inclusion of North America in the development of 

a European standards system. A note by the French Ministry of Industrial and 

Scientific Development stated that:

Les travaux sont suspendus depuis le d ibu t de 1969 parce que tes 
partenaires eueopeens refitsaient d'aller au-dela des engagements pris dans le 
Trade de Rome, tant que ne sera pas r ig li le problim e de I'entrte tvenluelle 
de la GB au sein de la Communaute

In fact, beyond the difficulty represented by the French attempt to modify the 

Treaty of Rome, the problem was the lack of a market for a European large computer 

which itself was due to Germany's, Italy's, Belgium's and the Netherlands' refusal to 

approve the PREST programs since their involvment in the transatlantic program of 

upgrading military communications and PT&T systems in accordance with NATO's 

concerns594. However, despite the rejection of the PREST programs, the DGRST 

remained convinced the programs could be carried out at the company level and 

through a common electronics procurement policy for rebuilding the European PT&T 

systems. This strategy was the reason for the creation of the UNIDATA conglomerate 

which was from the DGRSTs perspective an effort to bring into play at firm level what 

had been difficult to instigate at the inter governmental European level.

585 Ibid . p .  17 .

594 The DGRSTs hostile attitude towards US interests was incomprehensible to the other EEC 
members because, in the past decade. Fiance had built its military communications and PT&T systems 
with the help o f IBM and according to NATO standards. Moreover, although the DGRST was hostile 
to US multinationals, the French government did not take action to bring BULL into the PREST 
program despite GENERAL ELECTRIC'* decision to abandon its share in Bull's capital. Instead, the 
government allowed GENERAL ELECTRIC to hand over its BULL share to HONEYWELL.
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6.7 THE SECOND CONVENTION OF THE PLAN CALCUL AND THE 
CREATION OF UNIDATA

6.7.1 The second phase o f  the Plan Calcul

On August 1971, the second phase of the Plan Calcul, a five-year program 

covering the period 1971*1975 was adopted. Accordingly, an agreement between the 

government (including the Ministry o f Science and Industrial Development, the 

Ministry o f the Economy and Finances and the Ministry of National Defense) and 

industry (including THOMSON-CSF, CGE, financial and industrial holding 

respectively FININFOR and CII) was signed.585 This agreement consisted of six 

points586: (1) The CII was again committed to mastering the manufacturing of the 

following products: general-purpose computers, peripheral equipment and mass 

computer memory, computer terminals and software. (2) The company was to be the 

cornerstone of the French electronics research but was excluded from the military and 

specialized equipment sector as the French military still did not agree on the DGRST 

approach. It was agreed that the company’s research should be closely related to the 

development o f computers. (3) Contrary to the first Plan Calcul, the second phase of 

the Plan Calcul had no precise R&D objectives because the CII was awaiting an 

agreement yet to be signed with SIEMENS and PHILIPS to create a joint company 

which would be known as UNIDATA. (4) It was agreed that, considering the 

international nature of the data-processing industry and the large financial resources 

required by the CII in order to take part in this industry, it was necessary that the CII

585 P. Audoin Conceil “Le Plan Calcul 1966-74". cp. cit.. p.22.
586 Ibid.. pp.22-25.
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conclude an international agreement with other European companies before 1973. Most 

importantly, this agreement was expected to increase the range of computers to be 

produced by the CII, diversify tire market for its products and be profitable to the other 

companies without resulting in a loss of the CII's national character. This point of the 

agreement implied also that any international cooperative project involving the CII and 

other companies should favor primarily the participation of European companies. If 

non-European companies were interested in concluding a joint-venture with the CII, 

their role should be minor. Furthermore, in any (teal the CII would have to maintain 

leadership o f the research, development and commercialization of a large series of 

products. CII leadership in France as well as in Europe was considered necessary to 

provide the French economy with a world class information processing industiy. (S) 

The fifth point concerned the promotion of CII products. Tire government and industry 

settled on a procurement policy that obliged the French public administration and the 

CII parent companies (THOMSON-CSF and CGE) to give priority to CII products if 

the latter were technically or commercially competitive. (6) On the basis of the five 

measures. THOMSON-CSF and the CGE were committed through their common 

financial holding FININFOR to increase CII’s capital by 27 million FF in the period 

1972-1973 and the government guaranteed a minimum of 604 million FF feu- R&D and 

a loan o f 224 million FF to CII.587

The problem with this program was that in 1971, the state support for the CII 

was no longer secure because the DGRST was incapable o f imposing its view at the 

European level. According to M. Barre (who was then the CQ president):

^  Idem
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La situation reste confuse e t je  commence <1 avoir des inquietudes sur la 
suite des operations; la C ll se trouve dans une situation ridicule; etle est 
engage selon les directives du Plan Calcul dans une voie europeenne: elle a 
constitue une Association qui s'est fixtfe un travail en commun; le travail a 
ete entrepris; les depenses previsibles on ete signalers au gouvem em ent: 
aucune des consequences fin a n c ie rs  de cette politique voulue et approuvee 
par le gouvem em ent ne parait etre pris en compte.588

To succeed in Che 1970s competitive environment. CII (the THOMSON-CSF

and the Compagnie Generate d ’Electricite (CGE) common firm) needed state support

in order to widen its commercial network and to strengthen its research. In 1972. it

requested an increase o f its government allocation from 217 million FF (in 1970) to

342.4 millions FF.589 In the absence o f a European standardization program, the

CCRST (the French scientific and technical research consultative body) a former

DGRST ally felt that there was no need either to increase the Cll funds or to augment

the Plan Calcul resources. According to a CCRST note:

C ette augm entation considerable de m oyens exprim ait des craintes  
pankutteres:
la prise en charge par 1‘Ltat des frcus de lancement de la C ll et I'aide a 
I'expansion commerciale de cette compagnie,
...V in terit de constituer sans larder des equipes e to ffies p tm r tesquelles 
I'encadrement est deja en place (fin  d'atteindre son ptein rendement des 197.1.

En ddpit de ces argum ents...le CCRST a ecarti sans les examiner d  fond  
les dem andes de credits destines d soutenir le lancem ent de la C ll et son 
expansion it le t  ranger qu 'U a juge irrecevables...
Com pte tenu de I'incertitude qui p ise  a I'heure actueile sur I'Industrie 
franqaise de T ilectronique...la CCRST estime raisonnable de m aintenir au 
m enu niveau qu’en 1971 les crid its destines sur les rechen hes en “hardware"
II souhaite qu'un bitan p ric is  soit fa it de Texecution du Plan calcul aux  
termes des cinq annees fixees pour la convention entre I'E tat et la C ll

As Table 27 shows, on the CCRSTs "volte face", instead o f increasing the CII 

capital, the government decided to merge this company with BULL (which became the

588 M. Baird, "La Compagnie Internationale pour I'informatique dans te cadre du Plan calcul", op. cit. 
p.98.
589 CAC 810401. Box 188, IRIA “Demande de budget" avril 1971, p  i
590 CAC 810401 Box 188. CCRST "Budget 1972: Informatique. Plan Calcul. IRIA". p. I .
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property of the American company Honeywell in 1969) and reduced the Plan Calcul 

annual funds.

Table 27: The Plan Calcul budget for 1972

Program Total budget 
for the Vlth 

Plan

Endowment
1971

Budget demand 
for 1972

tC R S T
approval

-Computer 136 144 1“  i5T
including: Cll (133) (140) (133)

and 1
minicomputer I (3) (4) (4)

-Peripheral |  780 20 20 20
-Input equip. 6 8 8

-Components 155 23 45 31.5
-Software 70 10 10 10
-Specific action 85 11 20 10

-Research in 
computer

20 10science 80 11
-European

action 0 0 58.4 0
-Commercial 
expansion of

0the CII 0 0 12
Total 1.17b t i l 542 111

Source: CAC 810401 Box 188 CCRST ^Budget 1972: informalique. Plan Calcul. IRIA», p.4.

In conformity with this change, the government decided to cut the second Plan 

Calcul budget by 415 million FF. Rather than allocating 1.585 million FF ( see Table. 

26), it agreed only on 1.170 million FF that would include the development o f 

telecommunications and space equipment, new materials, aircraft engines and 

helicopters.591 This budget reduction symbolized the return to the previous decade's

591 CAC 8H 401. Box 190. CCRST, “Premiere propositions du CC pour une relance de la recherche 
scieatiflque en France", mars 1973.
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discourse on interdependence that linked the French electronics industry to American 

advances in electronics. In practice, the French Institut de Recherche en Informatique et 

en Automatique (IRIA) established several research partnerships with American 

research institutes such as the Massachusetts Institute of Technology. Harvard 

University, the University o f Michigan, the National Science Foundation (NSF), the 

National Bureau of Standards (NBS) and the Defense Advanced Research Project 

Agency (DARPA). This new wave of Franco-American cooperation concerned digital 

control, numerical analysis, artificial intelligence, software, electronic components 

standardization and data-processing network.592

The lack o f  intergovernmental European agreement on the PREST programs 

ended the hope o f THOMSON-CSF to establish an internal monopoly in computer 

procurement and put into question the agreement between THOMSON-CSF and CGE. 

le YALTA de I'Llectronique . As a consequence, the French government not only 

ended the DGRSTs attempt to counter US industrial interests in France but also 

accepted tire OECD's role in the international standardization of teleprocessing 

equ ipm ent.593 Following the OECD's advice, the French government became 

concerned about the French industry's role in the new multinational-oriented 

transatlantic division of labor. Instead of following the DGRST in the struggle against 

US firms, the CCRST advised that France catch up with Japan, Germany and England.

592 CAC 820250. Box 320. Mini&lire du developpement Industrie! et scienlilique - DGRST - le 
Dglegud General - la Delegation a linformauque, "Cooperation franco-amdricaine dans lc domaine dc 
I'informatiquc: relations franco-americaines en informalique premier semestre 1973". No 31X6, Paris lc 
28 mai, 1973. p .l.
593 A note by the French representative in the OECD computer science subcommittee (Mr 
Michel Delamane stated that: "/ exist* bien sur ptusieurs organismes de type international s'oeeupant 
d'informatique, mats d  man sens I'OCDE est t'organisme qui pffre la plus large tribune pour les pays 
ddveloppds." C.A.C. 77/321 File. 1413 M. Delamane “La Conference des Mmistres de la Science a 
L'OCDE les 24-23 juin 1975: le problime de rinformatique". p.2.
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This was the context of the formation and the failure of the European consortium 

UNIDATA in which the CII participated with the German company SIEMENS and the 

Dutch company PHILIPS.

6.7 2The formation o f  UNIDATA

Two years after the above agreement, in 1973, the C ll, SIEMENS and 

PHILIPS agreed to create a European data processing consortium called UNIDATA. 

From the French perspective, the consortium's primary objective was to create an 

industrial entity that by 1980 would be second to IBM in the world computer industry. 

To attain this objective, these companies agreed on: (1) the management of the 

consortium (2) the ways and means of cooperation between the three companies and 

(3) the role of each individual company in the transitory period between 1973 and the 

co-production of the first UNIDATA computer.

To present an alternative to IBM's World Trade monopoly, the companies 

created the UNIDATA council, a decision-making body that took initiatives on behalf 

of all three companies and three operational units located in France, the Netherlands 

and Germany. These units were to implement UNIDATA policies in trade and 

technology. Moreover, each national company controlled 100% of the industrial pl-ait 

and 80 % of the marketing offices located on its national soil, plus 33% of each of the 

three management offices located in Germany, Holland and France and less than 49% 

of total UNIDATA financial holdings.**4

w  Idem, p.32.
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If the management of UNIDATA thoroughly reflected the French concern with 

the national control of their industry', the agreement on technology was another story : 

the three companies were not able to develop an alternative to the transatlantic 

discursive regime of standardization. They r cached an agreement on Central Processor 

Units for large computers, peripheral equipment and software but they were incapable 

of agreeing on electronic components and the equipment to be used for special 

applications such as military and civilian telecommunications, air traffic control and 

industrial automation. The lack of agreement in these sectors underlined the tact that 

France was still not ready to digitize its professional applications according to 

transatlantic standards, and the exclusion of components indicated that Germany and 

the Netherlands preferred transatlantic standardization instead of building European 

separate standards.

Despite this cleavage, the three companies committed themselves to produce six 

different computers called the "X" series. These computers were to be different in 

power and storage capacity and ranged from XO to X5. XO was to be developed by 

PHILIPS, XI and X3 by SIEMENS. X2. X4 and X5 by the French company, Cll w  

They were all meant to be compatible with each others, with the CH's operating 

systems (the SIRIS 2 and SIRIS 8) and with IBM machines^**1 and this revealed how 

the formulation of UNIDATA was affected by the changing transatlantic discursive 

regime from interoperability to standardization. Rather than being a common European 

industrial strategy, the UNIDATA agreement simply highlighted the regime of 

standardization that gained ground in Germany and the Netherlands and the

595 Idem, p.33.
5 9 6  M .  Barre, "La Compagnie International p o u r  t'infonnalique dans le cadre du Plan calcul". op cit.. 
p.96.
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Europcanism that was stiil the domain of the DGRST. In practice as the French 

company, the CII, had chosen a large computer series; SIEMENS and PHILIPS' chose 

to produce minicomputers. Given this lack of common production objectives, the three 

companies preferred to protect their shares in their national markets from each others 

with products that involved American technology rather than manufacturing common 

products that would have promoted the European components industry. Furthermore, 

the terms of production-sharing agreement as promulgated by the DGRST was not 

respected; SIEMENS sought 11 manufacture its UNIDATA share, the XI and X2 

computers as competitors against the French IRIS series and the German company 

TELEFUNKEN projected deve'oping a large computer in order to compete with 

UNIDATA X5 scries597. As UNIDATA excluded European agreement on European 

system of components standards, it imposed IBM compatibility.598

There is no doubt that the cleavage between companies was a reflection of 

opposition between Germany and Holland on one side and France on the other on the 

issue o f standardization. However, this opposition is hardly explainable by the 

traditional neo-realist notion of contradiction between national interests. It indicates 

rather the impossibility of maintaining the old practice of interdependence in ICT within 

a discursive space already dominated by the preponderant trade practice of American 

multinationals that dissipated national technological specificity in ICT and promoted 

transatlantic standardization. Moreover, although the implementation of a transatlantic 

system of standards was literally a diffusion of American component standards in 

Europe, it does not indicate a transatlantic integration process determined by 

technological change since the latter was itself originated in NATO's requirement of

597 Idem, p.99.
598 Ibid.. p.97.
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telecommunications flexibility. In fact, as Germany and the Netherlands had chosen 

American components standards, the rationale of their choice was not determined by 

technology but by their participation in NATO and OECD standardization process that 

in return gave UNIDATA a transatlantic content and thereby opened the French 

telecommunications market to the American-influenced German and Dutch companies.

As a result o f the transatlantic discursive regime's influence on the shape of 

UNIDATA, the French Minister o f PT&T decided to include THOMSON-CSF in the 

telecommunications sector despite the YALTA de I'fclectronique that restricted 

THOMSON-CSF to computers and the Compagnie Generate d'Electricite (CGE) to 

telecommunications. The Minister of PT&T argued that it was abnormal that the first 

French electronics company was excluded from the telecommunications sector while 

the latter was becoming all electronics. CGE was thus doubly disadvantaged; it not 

only had to share the French telecommunications market with THOMSON-CSF but 

also with PHILIPS whose production of minicomputers within UNIDATA allowed it 

to participate in the French market.599

While the Sixth Plan ended in 1972, UNIDATA partners were still incapable of 

reaching a final production-sharing agreement until 1974. In 1974, in the middle of 

Seventh Plan that started in 1972 the government ended the whole Plan Cat cut and in 

the following year, in 197S the French government decided to terminate UNIDATA 

negotiations. The termination of both programs caused the abolition of the Delegation d 

Vinformatique. With these events the episode of interoperability ended and the new era 

of transatlantic standardization began in the French electronics policy.

599 M. Barr6, “La Compagnie International pour I'informatique dans te cadre du Plan calcul", op. cit.. 
p.97.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

337

Although this era is referred to in the literature as the epoch of liberalism600 in 

the French electronic policy, it is more accurate to describe it as the era of transatlantic 

standardization since the government was stilt involved in the industry; only the attempt 

to create a separate European system of standards was abolished. In May 12, 1975 the 

government decided to create a new company: the CII-HONEYWELL BULL (CII-HB) 

as a result of a merger between the Companie Internationale pour I'lnformatique (CII) 

and HONEYWELL-BULL. The CGE and the government obtained a majority share 

(53%) in HONEYWELL-BULL, 50% of the new company's (CII-HB) capital and 

25% of HONEYWELL'S share in BULL. This financial structure was not an indication 

of liberalism, but was in conformity with the early 1960s French policy that made 

mandatory the national control of the French electronics sector by French national 

capita). In return, in the period 1975-1979,50% of French government procurement of 

electronic equipment were attributed to HONEYWELL. According to this arrangement, 

CII-HB would sell to the French government machines manufactured by the US 

company HONEYWELL INFORMATION SYSTEM under CII-HB label.601

This change in government policy was not determined by a bureaucratic 

adaptation reacting against ''previous policy" as institutionalists such as P. Sack and T. 

Skocpol would argue.602 The merger between CII and HONEYWELL represented a 

disapproval of the DGRST's European initiatives and a recognition that full national

600 C. Le Bolloc'h-Puges argues (he contrary in La politique industrielle Francai sc dans 
l'declronique. op. cit.
601 A ssem ble Nationalc - Seconde session ordinaire de 1974-1975. "Proposition de loi relative a la 
creation d'une compagnie nationale de rinformatique", N°1857, Annexe n°3, le 28 juillet 1975. 
Reproduced in Collogue sur rinformatique en France, op. cit.. p. 148.
602 The view policy change as bureaucratic learning process is developed by P. Sacks "The 
Structure and the Asymmetrical Society”, Comparative Politics. Vol 12. April 1980, p. 356. See also 
M. Weir and T. Skocpol. "State Structures and the Possibility and the Possibility for 'Keynesian' 
Responses to the Great Depression in Sweeden, Britain and United States", in P. Evans et a l , 
Bringing the Stale Back In. New York. Free Press. 1985, p. 119.
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independence in the electronics field is not possible because the other EEC member 

countries and companies rejected the PREST program.

6.8 THE EFFECT OF THE TRANSATLANTIC DISCURSIVE REGIME ON THE 
FRENCH ELECTRONIC POLICY DURING THE SEVENTH AND EIGHT PLANS 
(1972-1980)

The French government's choice of the merger between HONEYWELL-BULl. 

and CII instead of an alliance between CII and SIEMENS or PHILIPS indicated that a 

European alternative to the transatlantic discursive regime was not possible and that the 

OECD's Secretary General, NATO and the OECD had succeeded in accommodating 

French military concern o f control over the domestic electronic industry. In this 

arrangement, the DGRST was the biggest loser because it was not possible to force US 

companies to respect the Delegation’s vision of technological independence. The choice 

that was left to French decision-makers was to defend their interests within the 

emerging regime of standardization and to catch up industrially with equivalent nations.

In 1975, the government decided that:

...la France doit figurer au premier rang des pays de dimension comparable 
par le volume d e e t la qualite de sa recherche. Cet ffbjectif doit etre poursuivi 
non seulement dans le domaine de la recherche universitaire I...I mais aussi 
dans celui de la recherche industrielle qui a  pour objet la realisation effective 
de prog res dans les domaines iconomiques et socio-economiques

Indeed, according to the CCRST, the French Scientific and Technical Research 

Advisory Group, while France was wasting time and energy fostering a European 

alternative to US technological domination, the country was lagging behind Japan, 

Germany and England in terms of industrial research and development. Its total 

research expenditure (13.5 billion FF in 1974) represented only one seventh of the US

603 CAC 810401. Bo* 130. CCRST, "Compte rendu de la reunion du 27 juin 1977". p.2.
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research expenditure and was barely one half of either Japan or Germany. Moreover, 

while much emphasis had been put on electronics, the nuclear, telecommunications and 

space research, sectors vital to the economy such as agriculture research, chemistry, 

mechanical engineering, had been given littie importance.

Table 28: comparison between selected research sectors in million FF in 1975.

1 Nuclear research I Space research 1 Computer research Oceanography 1 Agriculture 1
1 3 .0 4 7 1 1118 _ lto > \ m  1

References: CAC 810401. Box 130. CCRST «Coinpte rendu dc la reunion du 27 juin I977», p.5.

Out of the total of 13.5 billion FF devoted to research, 4.5 billion FF were 

allocated to nuclear, space and computer research. This imbalance led the CCRST to 

conclude in 1975 that:

D une fa fon  generate avec des moyens globaux relativement faibles la 
France a une strategic trap dispersee. File s'est engagte dans tous les 
programmes consideres comme les plus couteux (recherche nucleaire, 
militaires. aeronautique civile, informatique electronique) plutot que de 
concentrer ses efforts sur des axes industriels importants 604.

In conformity with the transatlantic regime's new science policy, the CCRST 

advised the government to emphasize more civilian and economic orientations in the 

French research policy. Thus, contrary to the French military and the DGRST who 

were both in favor of the French reproduction of the American military discourse and 

scientific and technological practice, the CCRST advised the French president to cease 

imitating American "big science" practice and military-oriented science policy.

The CCRSTs view can be summarized as follow: the importance of scientific 

and technical research to France's political independence and economic prosperity was 

not in question. But the country could no longer afford the pursuit of military

Ibid.. p. 2.
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leadership that meant heavy expenditure on high technology such as computer 

technology, nuclear and space research and a neglect of other vital sectors such as 

chemistry, mechanical engineering, energy and agriculture. For the CCRST. French 

independence was threatened by weakness in these sectors and the only way to 

overcome this problem was to disconnect French science from the military-oriented 

discourse of independence. As the memorandum of the CCRST clearly indicates:

Nous devons done faire pour faire vivre notre economic: importer des 
m atiires premieres fnergttiques mais aussi diminuer dons I'avenir les 
importations en developpant des nouvelles sources d'energie: importer toutes 
les autres matieres premieres en les transformant; mettre le maximum de 
valeur ajoute sur notre seule veritable ressource: la productitm agricote

Moreover, the CCRST not only recommended a shift of emphasis from high 

technology to more traditional research, it also suggested that the government follow 

the example of Sweden, Switzerland, Netherlands, Germany and Japan as alt these 

countries' technological dependency on the US did not prevent them from pursuing 

technological innovation and economic prosperity. The CCRST memorandum noted 

that:

On peut se demander si une politique scientifique plus optionnelle en 
mature de recherche appliquJe telle qu'elle est pratiquee en Suede, aux Pays- 
Bas, et dans une certaine mesure en Altemagne Federate et au Japan ne serait 
pas finalem ent plus rentable et conforme a nos moyens. A tors que 
revolution actuelle nous conduit a perdre notre competitivite dans tous les 
domaines de la science -606

One can recognize here the influence of the late 1960s NATO and the OECD 

science policy discourse that denounced the PREST programs. This influence had 

created a contradiction in the French discourse of political independence where the 

economics of scientific research as proposed by the OECD became the CCRST position 

and now contradicted both the military and the DGRST perspective on independence.

^  CAC 810401. Box 130, CCRST "Projet de memorandum du CCRST", novemher 1975, p. I
606 Ibid.. p.5.
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At the other end of the spectrum, the French military viewed a technological division of 

labor between the United States and Western Europe as inadmissible, because, like 

their American counterparts, the French military believed that the mastery of space 

technology was essential for defense and (unlike the American perspective on European 

science policy) that space technology was necessary for the French political 

independence and economic prosperity. They asserted that:

La necessity de la recherche spatiale apparatt si Von considire que la 
technique spatia le peu t resoudre des problem es im m ediats 
(telecommunications, m&torologie, ressources terrestres navigations) faire  
avancer certains secteurs (propulsion. ilectronique, mecanique des materiaux 
et faire progresser la connaissance generate de Vunivers. Ceci explique que la 
technologic spatiale constitue un avantage qu'aucunepuissance n'a in tir it a 
partager avec d'autres scats conditions. L'exemple de la politique americaine 
en la matiire est Id pour le prouvet**^.

Despite the soundness of the CCRST suggestions, during the 1977 revision of 

the Eighth Plan research budget, the government did the opposite. As Table 29 shows, 

it increased the nuclear budget by 15% and the space research budget by 12.5%. 

Moreover, while the Plan Calcul was officially terminated in 1974, it not only 

continued to receive public funds (it was funded by an average of 299.5 millions FF a 

year between 1974 and 1976) but in 1977 its budget was increased by 117%. It rose 

from 299.5 million FF in 1976 to 650 million FF in 1977.

607 CAC 80401. Box 190. CCRST "Premieres propositions du CC pour une relance de la politique 
scientiiique et technique", not dated document, p.22.
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Table 29: 1976 initial research budget and change in Mav 11. 1977

1 1976 1977 Increase
1 Nuclear research 2461 2830 I5.0
1 Space research 755.it 850 12.5 «*
I  P lan  C alcu l 299.5 650 117.0 %
I  Other programs 2404.7 2405 0 ‘3
1 Total 5921 6735 I 3 ‘X

Reference: CAC 920547. Box 10, File 11. Ministere de I'lnduslric el de la Recherche - IXiRST - 
Division du Budget et des Affaires financi&res. "Note sur les implications financicres de la notification 
budgdtaire du Prem ier M inistre relative & 1‘cnveloppe recherche". C o n f i d e n t i e l . N‘ 
9 l/HH/DBAF/N°890, Paris le 11 mai 1976, p.2.

The CCRST protested vigorously claiming that the budget was contrary to the 

Seventh Plan that prioritized agricultural and food-processing research, value-added 

raw material and biomedical research:

Ces dotations constituent un abandon des objectifs du Plan qui devaient 
permettre de privilegier les programmes prioritaires tout en maintenant une 
croissance modere des autres secteurs et un desaveu des decisions du ctmseil 
restreint...

Les seuls secteurs sauvegardes dans ce budget minimum sont le Plan 
Calcul, dom  le CCRST note que la part recherche a ete determiner hors de 
toute consultation du secretariat a la recherche, et le programme spatial qui ne 
beneficient d'aucune action prioritaire. L ’ensemble des autres organisme 
voient leurs moyens diminuer... II s ’ensuit que la recherche sur I'energie et 
les matieres premitres, la recherche biomtdicale. la recherche agro- 
alimentaire, la recherche industrielle. et Vensemble des recherches 
fondam entales qui les soutiennent voient leurs moyens rtduits en 
volume608.

In other words, it was difficult to disengage French research from the military. 

Not only had the Plan Calcul budget been increased, in 1977, the total information and 

computer technology expenditure (including the budgetary and extra-budgetary 

expenses) had also been raised by 59.04 % (see Table 30).

608 CAC 80401. Box 190, CCRST "Compte-rendu de la reunion du 17 mai 1977", p.6

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

343

Table 30;_lnitial total budgetary and_cxtra-budgetarv Seventh Plan expenses and 
changes on October 11. 1977.

Initial Eighth Plan Change of the Eighth Plan

Research themes and systems Each year Five
years

Each year Suppl ( I ) Total 
each year

Total 
five years

Capital equipment: CAD/CAM 2280 635 2915 14575
Industrial restructuring 645 230 875 4375
Components Research 540 280 820 4100
Scientific instrument 25 25 50 250

Total 2930 14650 3490 1170 4660 23300

II > Supplementary budget.
Reference; CAC 810401. Fife 138. CCRST. "Compte-rendu de la reunion du Comite Consultatif dc la 
RST du 11 oclobre 1977". Confidentiel. p.5.

This change was aimed at three new options: an emphasis on computer aided 

design and manufacturing of new components, the restructuring o f the French 

computer industry and the openness of the French research institutions, as well as 

private companies to European and transatlantic collaborations. As a memorandum on 

October 11. 1977 indicates:

Les operations specifiques de la mission recherche ...seront geniralisees en 
1978 selon les trois axes suivants:
° renouvellement thematique et mobilite;
“ouverture vers I'exterieur;
° concentration des moyens.
Im  definition d'une politique selective en matiere de recherche scientifique doit 
comporter la mise en place de dispositifs specifiques dans le domaine qui 
n'auront pas ete prioritairement retenus afin de permettre en temps utile.
I'utilisation par nos laboratoires des acquis des recherches effect uees a  
I'etranger-609

Different from the previous confrontational attitude towards the US, during the 

Eighth Plan (1976-1980) this policy of openness established a new turning point in 

French science policy as France became less concerned with the growing American

CAC 80401. Bos 190, CCRST “Premieres propositions du CC pour une relance de la politique 
scientifique et technique", op. cit.. p.S.
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influence in European industry and more preoccupied by its own problems such as the 

country's relatively modest research capability and its place in the international 

technological division of labor. These two problems led the French government to 

agree Anally with the OECD and NATO's new science policy doctrine which asserted 

that a country of France’s size and financial capabilities could not undertake all the 

research it needed on a national basis. Likewise, given that France could not compete 

against the US in all areas, it could however, by means of international cooperation, 

control its technological backwardness in sectors not covered by national research.'’1" 

According to this new orientation, while cooperation with other European 

countries would be maintained.611 France could not afford to disregard cooperation 

with the US because this country represented a third of global scientific production:

Les Etats-Unis qui a eux seuls reprdsentent un peu plus du tiers de la 
production scientifique mondiale, contmuent d'etre d ’une immense riehesse 
scientifique, quantitativement et qualitativement. II est clair que la France ne 
pourrait se passer d'echanges avec eux en matiere de recherche P* -

This discourse of openness towards the US was put into practice by the French

research institutions that increasingly used American electronics data banks through an

internationally standardized French and European rely telecomputing networks. The

French Ministry o f PT&T built its remotely-controlled data-processing system.

TRANSPAC, that became operational in 1979. The Commission of the European

Communities used TRANSPAC technology to built EURONET. These networks were

administered by the nine EEC member countries' PT&T m inistries, were

610 CAC 77/321. File 494, Premier Ministre - Secretariat d'fital a la recherche - DGRST - Division 
des Affaires intemationales, "La Place de la France dans les ^changes scientifiques intemationaux", 
Confidentiel. N° DAI/48/jg, Paris, le 4 novembte 1977, p. I .
6.1 Ifcid.p. I.
6.2 Premier Ministre - Secretariat d'Elat & la recherche - DGRST, “Note pour MM. les conseillers et 
attaches scientifiques", Confidentiel. Paris, le 13 janvier 1978. p.2.
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interconnected among themselves and with American networks TYMNET, TELENET 

and GENERAL ELECTRIC MARK III to form an Integrated Management and 

Information System.

This system was built in a manner that made the European systems the relays 

between European users and American data banks. In this order, the American 

TYMNET system covered the US territory, Belgium, Germany, Switzerland, UK. and 

France. TYMNET was a scientific and technical information system that had four 

mainframe computers:

1. Lockheed Information Systems with capacity o f 15 million bibliographical 

references mi exact sciences, social sciences and technology.

2. System Development Corporation (S million bibliographical references)

3. National Library of Medicine (NLM) which allowed access to two systems: 

MEDLINE / 500 000 references on medicine and biology and TEXICON 230 000 

reference on toxicology.

4. Space research documentation service (6 million references).

On the private sector side, TELENET COMMUNICATIONS CORPORATION 

(an American company) had formed TELENET that covered also the US territory and 

Western Europe via TYMNET. The services dispensed by this network were similar to 

those offered by TYMNET. There was also GENERAL ELECTRIC - MARK III 

network. This service was managed by GENERAL ELECTRIC and commercialized in 

Europe by HONEYWELL-BULL. It was the most extended commercial network in the 

world. Based in Cleveland (USA), it covered North America, Western Europe, Japan 

and Australia.613

613 CAC 8202S4. File 499 Secretariat d'Etat auprfes du Premier Ministre - DGRST. "Notes 
documental res sur les systfemes d'information automatisms", Paris te 5 octobre 1978.
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The participation of France in the formation of these networks meant that France 

no longer opposed the transatlantic standardization of data-processing equipment. As 

building a European system o f standards was no longer an issue. France began to 

admit the OECD’s view that counted foreign subsidia. . s as part of the host country’s 

industrial base. In m id-1977 during the Eighth Plan, the Freni ?: ^•verament approved 

a five-year program (1978-1982) with the specific objective of associating French 

components producers (THOMSON-CSF, MATRA and SAINT-GOBAIN) with 

American semiconductor leaders. This program aimed at creating in France, new 

French as well as foreign-owned integrated circuits production units that would 

respond to French demands in semiconductors and decrease the French deficit towards 

the US. Accordingly, in 1979, MATRA created MATRA HARRIS SEMI- 

CONDUCTEURS a 51% - 49 % joint-venture with HARRIS, an American Company. 

A fter th is alliance, HARRIS transferred its Com plem entary M etal Oxide 

Sem iconductor-Conductor (CMOS) technology to MATRA HARRIS SEMI- 

C O N D U C T E U R S .6 ' 4 M oreover, in 1981, MATRA HARRIS SEM I- 

CONDUCTEURS joined the American company INTEL to create CIMATEL. This 

company became specialized in semiconductors for telecommunications, computers and 

automobile.6,s Besides these alliances, EUROTECHNIQUE was created by SAINT- 

GOBAIN (51%) and the American company NATIONAL SEMICONDUCTOR

614 In 1980. MATRA HARRIS SEMI-CONDUCTEURS created with the American company 
LAMINATION TECHNOLOGY Inc. a new firm whose assets were shared between MATRA HARRIS 
SEM I-CONDUCTEURS (53%) and LAMINATION TECHNOLOGY Inc. (47%-;. A sse m b le  
Nationaie - Sdnat - Office devaluation des choix scientifiques et technolgkjues, Rapport sur Involution 
de I'industrie des sgmiconducieuts. Premiere session extraordinaire de 19891990. Annexe au proces 
verbal de la premiere seance aprts le 22 decembre 1989. Raltachde pour ordre au proces verbal de la 
stance du 22 ddcembrc 1989. Enregistrd a la preside nee du S£nat a Pans k  12 kvrier 1990.
615 Rapport sur Involution de I'industrie des s^nuconducleurs. op. cit . p.75.
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(49%). EUROTECHNIQUE became specialized in High performance Metal Oxide 

Semiconductors (HMOS).616

In 1981. one year before the end of the five-year program, these new alliances 

added little to change France's position in the international semiconductors market. In 

spite of the French industry's alliance with INTEL, HARRIS, NATIONAL SEMI

CONDUCTOR and LAMINATION TECHNOLOGY, the French-owned companies 

and their allies controlled only 23% of the total of semiconductors produced in France 

with ‘ % still controlled by RTC-PHILIPS (a Dutch company), TEXAS 

INSTRUMENTS and MOTOROLA.617

6.9 CONCLUSION

The Deuxieme Convention du Plan Calcul, the French-led EEC PREST 

programs and UNIDATA failed because all depended on the willingness of the other 

EEC member-counlries and companies to follow the DGRST-initiated approach to 

European high technology common m arket. After many negotiations, the Europeans 

dismissed the relevance of the DGRST's initiatives and instead followed NASA 

standards. US Department of Commerce trade perspective, NATO military 

requirements and the OECD General Secretary standardization approach and user 

policy. This lack of European support to the DGRSTs Plan ended the momentum 

created by the American embargo and put the French science policy process into a 

crisis: the French Comite Consulatatif pour la Recherche Scientifique et Technique 

became receptive to the new transatlantic science polir.v discourse and questioned the

6 ,6 lhiiL. p.76.
6>7 Idem, p.76.
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French military and telecommunications' authority imitation of the American "big 

science” practice. Despite the CCRST opposition »o this practice, towards the 

beginning o f the 1980s. French policy in ICT returned to its earlier political 

independence, control over the national computer industry and asymmetrical 

technological interdependence with the United States. In the end. there was still no 

French computer, the military won over the CCRST and transatlantic standards won 

over the DGRST-led PREST data-processing and telecommunications initiatives.
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GENERAL CONCLUSION

This hesis has explained the French inability to develop an autonomous 

computer industry as a result of the participation of the French industry and policy 

makers • the agents of the French universe of political discourse in ICT - in a 

transatlantic discursive regime. In Chapter One, I defined the cot.cept of discursive 

regime to mean not only a set of transatlantic international norms and procedures or the 

congruence of views between sectors of member governments. This concept also 

included disputes and divergences of interest and emphasized the role of the agents in 

the formation and transformation of regimes. The emphasis on agents however did not 

entail a rejection of the concept of structure but implied the simultaneous occurrence of 

structure and agency in the formation of historical events within a universe o f  political 

discourse. Thus, I used the concept of universe o f political discourse as alternative to 

structuralism in the analysis policy-making both in the US and France and the concept 

of discursive regime as an alternative methodological framework to neo-realism, liberal 

regime theory and the neo-Gramscian approach to IR. I found both concepts 

methodologically more productive than an abstract structuralism that leads inevitably to 

technological determinism and economic reductionism. Three observations are 

important in the combination of these two concepts: First with the concept of univ se 

c f  political discourse, it is possible to analyze policy-making in computer technology 

without falling into the trap of technological or economic reductionism that negates 

political analysis. The point here is that objects such as computers do not manipulate 

institutional actors or determine their actions but rather that institutional actors 

determine the functions of computers through political struggle. Second, when
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international changes in computers are considered from the perspective of actors' 

perceptions within a transatlantic discursive regime, these changes become dependent 

variables embodying power relations and incarnating the regime's goals and priorities. 

Third* it is possible to investigate the effect of the latter on French government policy in 

ICT through public and private discourse using historical and archival materials.

Using this methodological approach, in Chapter Two I argued that from 1940 

onwards, with respect to ICT, the US Air Force leadership within the US military 

establishment was the critical force that associated the military sphere with science, 

technology and industry within the US universe of political discourse in ICT. The 

mode of this association was provided by the US Air Force's perceptions and priorities 

of air power and air defense that created a technological dynamism in information and 

computer technology. I showed that changes in computer technology which emerged 

in the late 1950s were a result of the relationship between beliefs specifying doctrine, 

goals and decisions such as those in air defense and science policy and actions that 

were the implementation of these decisions. A- air power became the most important 

arm o f nuclear deterrence, I demonstrated that its development required the 

establishment o f perm anent rather than ad hoc scientific and technical research 

institutions whose work evolved in relation with changes in defense objectives that in 

the early 1960s included research in outer space. This was how the US Air Force built 

its science and technology policy machinery.

In Chapter Three, I showed how the US Air Force structured the transatlantic 

space militarily, scientifically and technologically through NATO and the OECD. Here, 

I adopted a relational approach to power and showed that power within <>. j transatlantic 

discursive regime cannot be assessed solely in terms of US technological capabilities 

and economic resources. I argued that the adherence of Europeans to American
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defense, science and technology policy was also of crucial importance in the analysis of 

power in the transatlantic discursive regime. In keeping with this argument, I 

demonstrated how the power relations that emerged in the US universe of political 

discourse in ICT and its technological and political expressions within NATO and the 

OECD changed computing in Europe. I maintained that this change occurred when the 

relationship between science, technology and defense policy as perceived by the US 

Air Force became the model that shaped NATO requirements and the OECD’s science 

policy. This was how in ICT, Western European nations' practices became an integral 

part of the transatlantic discursive regime.

Chapter Four demonstrates how in the period 1945-1965, NATO priorities in 

defense and the OECD science and user orientation in computer policy were 

internalized by French decision-makers. I showed that during this period, France's 

universe of political discourse in ICT adopted an Atlantic orientation by choosing 

American computers in order to respond to the NATO concern with inter-operability. 

As the French military and telecommunications authorities had chosen IBM computers, 

this choice motivated French electronics companies to seek alliances with American 

interests, in order to survive within the French defense procurement market. The 

building of these alliances and the government procurement of American computers 

made the French electronics industry structurally dependent on the US. The emphasis 

in this chapter was in the fact that the formation of these alliances and the French 

government's choice of American computers were neither given by the economy nor 

technology. They derived rather from NATO priorities to build an inter-operable 

transatlantic communications network and the French military and telecommunications 

authorities willingness to comply with these priorities and to provide their civilian and 

military nuclear research centers with American computers. Thus, seen from the French
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perspective, the formation of the transatlantic discursive regime appears to have shaped 

the French decision to embrace American views and seek the benefits of American 

science and technology. This was the context within which the famous French Plan 

Calcul was conceived.

In Chapter Five, contrary to neo-realists who saw the Plan Calcul (1966- 

1968), as a free ride, I argue that the policy of independence during the implementation 

of this plan did not imply a break in Franco-American industrial relations but signified 

the freedom to use American data-processing techniques to develop both the military 

and the civilian sectors of the industry. French archives reveal that, from the late 

1950s, the statement of independence was oft repeated but it did not lead to a break in 

US /  France technological and industrial collaboration. Despite this fact, however, 

"independence" was not an empty ideological statement to justify the allocation of 

resources for bourgeois economic projects to the French public. It expressed a 

perception shared by all French decision-makers who recognized US leadership but 

nevertheless defended France's military and political independence and maintained 

technological interdependence within the transatlantic regime. Thus, against neo- 

Marxism which explains such practice in terms of an economic dynamic or regime 

theory which explains this French choice in terms of the "international imperatives of 

technology", this chapter demonstrated that the Plan Calcul was shaped by NATO 

military concerns and the OECD science and technology objectives. Thus, in 

contradistinction to Zysman who argued that the Plan Calcul was elaborated according 

to the French vision of technological self-sufficienc*' and technological glory, I showed 

that this plan was conceived in terms of technological interdependence that implied an 

adherence of the French the military, telecommunications authorities and the 

Commission du Plan to the policy of inter-operability advocated by NATO and the user
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policy promoted by the OECD. In the period 1966-1968, these actors sacrificed 

industrial autonomy for the efficiency of using American-made computers and 

integrated circuits with the objective of improving the French balance of payments in 

electronics and developing the French nuclear, space, military and commercial aircraft 

sectors. I showed that the implicit Plan Calcul was an application software and not a 

components program and that it was determined by the military as opposed to civilian 

needs. Moreover, this meant a more important role for THOMSON-CSF in the French 

market and a diminished role for BULL.

Chapter Six argued that, by the late 1960s, while many argued about the 

American hegemonic decline, they missed the effect of more than three decades of 

scientific, technological and military structuring of the transatlantic space in 

strengthening American power over Europe in key sectors such as telecommunications, 

computers and electronics. In order to show this, this chapter emphasized the late 

1960s American influence on NATO communications requirements and their effect on 

the modification of the OECD science policy. Thus, once again NATO at.d OECD 

policies maintained American hegemony and increased Western European technological 

vulnerability. By the end of the 1960s, the change in NATO communications 

requirements necessitated the adoption of global components standards that replaced 

interoperability by Compatibility o f  Manufacture and Supply Services. The latter meant 

in effect the globalization of American components standards and gave primacy to 

multinational corporations that in turn became the central agents in the new OECD 

science policy.

Rather than being characterized by hegemonic weakness and a free ride, the 

period 1968-1981 was marked by the reinforcement of American technological 

hegemony over Western Europe. The US set new standards in electronics and
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telecommunications, limited to the role of European governments in scientific and 

technological research, defined new military goals through NATO in order to shape 

other countries’ perceptions on military communications, science and technology 

through the OECD. To evaluate the relational feature of the role played by the US 

during this period, I examined the case of the French-led PREST programs. This 

allowed me to assess the willingness and the difficulties of Western Europeans to 

challenge American views on science and technology. In 1968, the DGRST formulated 

the second phase of the Plan Calcul in order to oppose the new NATO and OECD 

polices and to create a European industrial specificity in electronics, computer and 

telecommunications in order to maintain interoperability and interdependence. To 

counter this program, the US and NATO formulated projects such as the NATO 

Integrated Communications System (NICS) and the Integrated Management and 

Information System (IMIS). These projects did not constitute political solutions to a 

technological problem but rather technological solution to the political p ro b le m  of 

national and regional technological identity created by the DGRST to resist US, NATO 

and OECD standardization program.

As technological solutions, NATO Integrated Communications System, the 

transatlantic Information Management and Information System and CMSS embodied an 

attempt to reproduce the transatlantic discursive regime in a new form. Unlike the 

notion of inter-operability that meant that all Atlantic nations should adapt their 

communications systems to that of the United States, NICS, IMIS and CMS signified 

the globalization of the US technological standards that eliminated national and regional 

specificity. This caused the failure of the second phase of the Plan Calcul. the PREST 

programs and UNIDATA. These failures were due to the fact that while the DGRST 

plan depended on the EEC member countries' political willingness to challenge
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American views, EEC member countries and their firms (minus the DGRST and the 

CII) felt that their interests were better served within NATO and the OECD, rather 

within a DGRST-led fortress Europe. As a result, in 1974, the notion of Compatibility 

o f Manufacture and Supply Services and the new OECD science policy won out over 

the DGRST-led move for European interdependence. In the end, the French and 

European data-processing industry became even more integrated with the US research 

and industrial dynamic.

Rather than looking at the structure of the economy or the dynamic of 

technology as the cause for the French incapacity to build an autonomous ICT industry, 

with the concept of discursive regime I was able to show that not only was French ICT 

policy shaped by US, NATO military concerns and the OECD policy, but also the way 

in which the transatlantic discursive regime was affected by the DGRST stratagems to 

oppose the US, NATO and the OECD. Thus, the shortfall and re-orientation of French 

ICT policy through aborted programs such as the Quatre Axes, Hexagone, and Plan 

Calcul (phase 1 and 2) has transatlantic equivalents: US, NATO and the OECD's 

difficulty to reduce national technological particularities in order to build a transatlantic 

integrated militaiy, scientific and technological space.

Further research following the methodology laid down by this thesis would 

show that, despite US, NATO and OECD efforts to achieve transatlantic integration, 

projects such as ESPRIT and EUREKA (with goals similar the Plan Calcul, PREST 

and UNIDATA) emerged in the 1980s in opposition to the US Strategic Defense 

Initiative and by reproducing the transatlantic discursive regime through the same 

concern of air power that was envisaged in the mid- 1980s in terms of space defense.

In this context EUREKA was proposed by France under the Mitterrand 

government for setting-up Europe-wide, governments and European Community
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supported, mobilization programs revolving around the need of common electronic 

components standards, large data-gathering, and complex decision-making systems 

such as ground and air traffic control; surveillance to and from space: computerized 

production facilities and T. V. of the future. Such systems involved the development of 

key electronics components that implied many research projects such as EuropriK'cssor 

(a top level flexible microprocessor); GaAs digital integrated circuits; Micro-wave 

discrete and integrated devices and associated linear integrated circuits; high density 

memory chips; flat-panel displays and electronic sensing including infra-red. The firms 

involved in the-'-e projects were GEC (UK), PHILIPS (Netherlands) SIEMENS 

(Germany) and THOMSON SA (France).61*

EUREKA was considered as a major element enabling Europe to face the 

technological challenge, especially in view of the major efforts entered into by the US 

and Japan in the area of advanced electronics in order to contribute to Europe’s military 

and technological independence. The firms involved were recommended to coordinate 

their research with the activities with those of the Independent European Program 

Group (1EPG) and the European Defense Industries Group (EDIG). EUREKA 

represented not only the revival of earlier PREST programs, but when it opposed to 

US Strategic Defense Initiative, it would appear that both programs reproduced the 

earlier transatlantic debate and thereby the transatlantic discursive regime. Furthermore, 

they explain why, in spite of changes within the regime, the French discourse of 

independence remained. The persistence of the French discourse of independence 

indicates that the context within which it originated was reproduced militarily and 

technologically. Through this reproduction one should net only see the renewal of the

618 C A C . 92/C 550, A rtic le  4 , L iasse  4 , "C om m on S ta tem en t C o n ce rn in g  E U R E K A ", X lfcl 
con fiden tie l. June , 20, 1986.
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French/US contradiction, but, also the updating of the French universe of political 

discourse in ICT and within it the debate over the best way to preserve French political 

independence.
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