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ABSTRACT The author discusses the recent emergence of The Open Micropro- 
cessor Initiative (OMI), a large-scale European information technology project 
and draws general lessons from the experience. The target of the initiative, in 
which many different organizations and nationalities participated, was the 
development of an autonomous European microprocessor capability. Using the 
sociotechnical constituencies approach of Organizational Behavior theory, the 
author describes bow initially misaligned players generate the programmatic 
alignment of a capability-building initiative. He highligbts the elements of a pro- 
cess of alignment that gradually and programmatically integrates the attitudes 
of different organizations, and shapes technology. He uses the concept of dia- 
mond of alignment to account for the several directions of social and technical 
alignments required in the formation of large-scale technological initiatives. 

Introduction 

The objective of the Open Microprocessor Systems Initiative (OMI) is to 
provide Europe with the capability to develop microprocessors. Reflecting 
the widespread concern about Europe’s weakness in this critical area, many 
organizations from different countries were involved in shaping this project. 

Alfonso H. Molina Is Founder Director of the Technology Management and 
Policy Programme (TecbMaPP) at The University of Edinburgh, UK. He autb- 
ored The Social Basis of the Microelectronics Revolution and has written vari- 
ous articles developing the theory of sociotecbnical constituencies. His Tech- 
nology and the Making of Europe: The Human Story and Lessons of a Successful 
Large-Scale Collaboration is due for publication in 1995. Z wish to thank my 
colleagues at Edinburgh University, particularly James Fleck, for their support 
and illuminating discussions. Z am also grateful to the members of the Open 
Microprocessor Systems Initiative who over the years have supported my 
research. 
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These included companies, universities, laboratories, users, suppliers, com- 
petitors, and government institutions. Charting this large-scale program 
required close to two years of complex negotiations to complete. In the 
end, an agreement was reached and a document delineating the program 
became the first milestone in Europe’s microprocessor development capa- 
bility. Of course, from agreement to actual product development is a long 
and uncertain path and no one can guarantee success. At the present initial 
stage, however, the first major hurdle has been overcome. 

I have argued elsewhere that “The generation of technological capabilities 
is a complex process in which technical and economic factors and trends 
interact with individual and institutional actors’ expertise, visions, interests 
and cultural dispositions in a context of evolving market and political press- 
ures.“’ In the process which led to the OMI, the presence of most of these 
elements, including the role individuals have played are present. I will begin 
by identifying some of its main initial features. 

Several European semiconductor companies are suppliers of micropro- 
cessors, but none is a major force in world markets, which is dominated by 
United States based companies. The principal European companies are 
Inmos (U.K.) and the transputer (part of the France/Italian consortium SGS- 
Thomson); Philips (Netherlands) and Matra MHS (France), both licensees of 
the U.S. microprocessor architecture SPARC; Siemens, licensee of the U.S.- 
originated architecture MIPS; and Acorn (U.K.) and the ABM (part of the 
Italian computer manufacturer Olivetti). The microprocessors these compa- 
nies produce are of the RISC type, an emerging architecture that has a prom- 
ising future but only a small share of the market.’ Intel and Motorola do not 
license their CISC architectures, thus leaving European companies with no 
option but to join the RISC “constituency.” Thus, even though Europe was 
highly dependent on foreign sources, the RISC chip provided a clear “win- 
dow of opportunity.“3 

While many independent institutions, from different industrial sectors and 
countries, have a stake in the success of the European microprocessor indus- 
try, there has been no concerted effort to pursue a single European objec- 
tive. As a result, any European effort to build this capability must take into 
account the interests, expertise, and concerns of the major European play- 
ers. A process of programmatic integration of the diverse interests and 
demands is necessary, especially among the institutions promoting compet- 
ing technologies. But no formal relationship existed among the institutional 
players and there were few shared interests* that could facilitate a process 
of programmatic integration. 

Given these initial conditions, it is not an exaggeration to maintain that 
the nature and mechanisms of the processes that lead to large-scale European 
initiatives are not well understood. Systematic research of these initiatives 
is needed. Their growing importance in the current development of the 
Commission of the European Communities’ (CEC) policy towards ICTs in 
itself may be sufficient to justify such a demand.5 

Many conceptual elements of applying the “sociotechnical constituencies” 
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approach of several different disciplines are relevant to this problem.” For 
instance, the recognition of the critical importance of goals, perceptions, 
conflicts, coalitions and negotiations crosses disciplinary boundaries. It is 
possible to identify complementarities, overlappings, and convergences 
between various behavioural, sociological, historical, evolutionary econom- 
ics and political science approaches. This convergence of disciplinary 
insights also applies to the treatment of technological and policy processes. 
The sociotechnical nature of technological processes,’ their socially shaped 
(constructed) character,8 the importance of community building,9 network 
building, lo system building, l1 heterogeneous engineering,12 the importance 
of interpretative flexibility,13 credibility;‘* enrollment,15 power relations,‘” 
and the fact that technology also plays a role in determining the character 
of social networks and systems are well established.” A need continues to 
exist for further refining and developing systematic approaches to under- 
stand complex technological processes by integrating concepts in an analyti- 
cally operational way. 

The use of concepts such as networks, communities, and systems is a 
practice that is often controversial. Not only is there a great variety of mean- 
ings attached to each,18 but most of the meanings have yet to establish a 
set of conceptual tools that makes them analytically operational beyond the 
metaphor and relevant to a general class of technological processes. I9 Simi- 
larly the concept “heterogeneous engineering”“’ is also not analytically oper- 
ational beyond the metaphor. 21 The concept of “sociotechnical constitu- 
encies” (STC) while conveying a metaphorical image is derived from 
constituent-elements, and the complete phrase encapsulates the ensemble 
of all constituent-elements that play a part in the creation, production, and 
diffusion of technologies. 22 The relevant factor of the constituencies 
approach, however, is its gradual evolution towards a systematic analytical 
environment.23 Constituencies can represent any technological process. It 
adopts relevant insights from different disciplines and attempts to develop 
new ones when convenient or necessary. For instance, the following dis- 
cussion relies heavily on the behavioral concepts of perceptions and goals,‘” 
as well as on the sociotechnical tradition of conceptualizing technology. At 
the same time, it develops further the STC concepts of sociotechnical align- 
ment and “diamond of alignment.” 

Sociotecbnical Constituencies 

The STC approach assumes that the processes involved in creating techno- 
logical capabilities always entail the development of sociotechnical constitu- 
encies, defined as dynamic ensembles of technical and social constituents - 
machines, instruments, institutions, interest groups - that interact and 
shape each other in the course of the creation, production, and diffusion 
of specific technologies. 
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The term sociotechnical constituencies stresses the inseparability of tech- 
nical and social constituents in technological development. This differen- 
tiates constituencies from communities and networks, which refer to people 
or institutions only. Constituencies are also different from actor-networks, 
which put both the animate and the inanimate in the same category. In 
constituencies, the parts are all constituents of the process, but it is only 
the social constituents who are the creators, the drivers, the purposives.25 

Within constituencies, institutional interaction may be competitive or col- 
laborative, or a combination of both. The interaction may involve institutions 
of the same type or institutions of different types and may take place at 
a national or international level. Institutions become constituents due to 
perception or expectation of benefits, In practice, they do not always have 
a clear idea of where their interests lie in relation to a given technology. 
The development of this technology does not necessarily follow the 
intended course or yield the results expected by the constituents. Thus, 
success is never guaranteed and depends largely on the quality of the pro- 
cess of “sociotechnical alignment.” 

The emergence of OMI in Europe can be viewed as an inter-institutional 
construction of a microprocessor-centred constituency through a process 
of sociotechnical alignment. Sociotechnical alignment is what constituents 
engage in when they are promoting the development of a specific tech- 
nology either intra-organizationally, inter-organizationally, or even as an 
industrial standard. This may be the process of creation, adoption, accommo- 
dation (adaptation) and close or loose interaction - interrelation - of tech- 
nical and social factors and actors that underlies the emergence and develop- 
ment of an identifiable constituency. Once achieved, such alignments are 
neither mere jigsaw-like accommodations of static available pieces nor com- 
plete and permanent. For this reason, the term alignment is modified by the 
terms misalignment and realignment, which express situations of tension 
and disharmony and changes or accommodations in a constituency. Non- 
alignment specifies situations in which the parties have not come to each 
other’s attention, and alignment between people should not be miscon- 
strued as consensus. Consensual alignment is only one possible form of align- 
ment. Another is authoritarian in which alignment is enforced by one party 
over another through the use of power. 

The Inter-institutional “Diamond of Alignment” 

The concept of a “diamond of alignment” has been used to illustrate the 
multiple dimensions of alignment involved in the generation of large-scale 
inter-institutional initiatives. 26 The development of OMI provides an opport- 
unity for the implementation of this analytical concept. 

In Figure 1, the centre of the diamond denotes the evolving technology 
of the constituency. At no time, are specific products, solutions, and appli- 
cations separate from the constituency. Rather, they are evolving technical 
crystallizations of the state of development of the constituency. In practice, 
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Programmatic level 

Figure 1. The Diamond of Inter-Organisational Alignment 
(Intra-Initiative) 

large-scale initiatives tend to be built upon the foundations of existing con- 
stituencies, and the fewer the alternative technology solutions or the greater 
the space for alignment between them the easier the process of program- 
matic definition is likely to be. Successful large-scale programs are likely to 
involve alignments in several dimensions. 

The first of these is an identifiable alignment of the programmatic solution 
with the governance of the organization that provides the funds for the 
initiative to take place.*’ This requires recognition on the part of the fos- 
tering organization that the problem addressed by the technology is highly 
significant to its purpose and interests. It also means that the potential tech- 
nical and institutional solutions seem viable, thus meriting allocation of 
major resources. Of course, a programmatic solution may not fit the pri- 
orities of the fostering organization. In fact, the priorities may not even be 
articulated at all. In these circumstances, misalignment may develop quite 
easily. However, the emerging organization does not always have to align 
itself to the fostering organization’s governance. In practice, emerging initiat- 
ives tend to generate their own internal governance, which may lead to 
adaptations, modifications, and new boundaries in the fostering organiza- 
tion. This is the case when the emerging initiative is pioneering a large-scale 
technical and institutional process and its development occurs within the 
environment of the fostering organization. In this case, creation and re-for- 
mulation - structuring and restructuring - tend to happen simultaneously 
in the emerging and fostering organizations. 

The second dimension is an alignment between the potential technologi- 
cal solutions of the emerging constituency and the widely-recognized techni- 
cal and market trends and standards in the targeted industrial area. Included 
in this alignment is an understanding of the evolution, present strategies, 
and likely future actions of actual and potential competing constituencies.2x 
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In addition, trends and specific solutions are dynamic mutually influencing 
factors, and thus part of the capacity of a constituency to deliver may imply 
an ability to identify and generate new standards in areas not yet covered 
by existing standards. A mixture of standard-following, i.e. alignment of the 
emerging constituency’s technology with existing technology, and standard- 
setting, i.e. alignment of other industrial players with the emerging constitu- 
ency’s technology - is likely to be the most pragmatic approach. 

The third dimension is an alignment between the players originating the 
constituency-building process and between them and potential or target con- 
stituents, such as suppliers, users, and R&D institutions, and an alignment 
among the latter. For most, if not all of them, the aim is to become members 
of the broad constituency. In a large-scale programmatic context, however, 
this alignment does not mean that all parties work together. Often, it entails 
the creation or identification of “spaces” in which to manage difficult and 
contlictive cases such as those involving competitors. In this way, misalign- 
ments at more detailed levels become accepted aspects of alignment at 
broader levels, resulting in flexibility. As a result, one of the conditions for 
the success of large-scale programs, namely, the players’ broad perceptions 
that the initiative is worth having is satisfied. In addition, different and even 
misaligned players are able to occupy different spaces while adding to the 
strength of the overall initiative. In this environment, the process is most 
likely to involve many different directions of alignment, such as expertise- 
based alignment between technology suppliers and users, alignment of tech- 
nology solutions to users requirements, alignment of users to potential tech- 
nology solutions, and alignment between interacting technologies. 

The fourth dimension deals with an alignment between competing or 
collaborating technologies. A number of possible situations may arise: 

l Obligatory complementarity, in which technologies need other techno- 
logies to realize their contribution and specific solutions demand strong 
expertise-based alignment, giving rise to processes of knowledge-inte- 
gration and management of expertise.2”~‘0 

l Non-obligatory complementarity, in which technologies may contribute 
to an initiative’s common purpose but their interaction is not a pre-con- 
dition. 

l Antagonistic competitive, in which technologies compete for the same 
functional role or market and the acceptance of one may imply the rejec- 
tion of others, leading to a high degree of conflict. 

l Non-antagonistic competitive, in which technologies are either actually 
or apparently addressing similar functional roles or markets but they may 
co-exist, collaborating, and competing at different levels of the initiative; 
in large-scale initiatives, the boundaries between this and the antagonistic- 
competitive case are seldom sharply defined. They depend on the players’ 
perceptions, negotiating stance, and approach to the initiative. 

The complexity and conflict of sociotechnical alignment implied in large- 
scale initiatives depends on the technologies and how their respective con- 
stituents perceive their relations with others in the initiative. A fundamental 
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factor is the players’ perceptions and ambitions regarding resource building, 
allocation, and the scope of the initiative. Complementary technologies may 
lead to speedier alignment, although constituency-building is always neces- 
sary. Antagonistic cases are the most intractable, and may obstruct the 
achievement of successful programmatic alignment. If such cases become 
entrenched and do not evolve into non-antagonistic cases, survival of the 
initiative will require unilateral decisions. Survival will also require the 
chosen option to satisfice the demands implicit in the diamond of alignment. 
Non-antagonistic competitive cases commonly demand time-consuming 
negotiations and confrontations, but programmatic alignment is a matter of 
the players’ perceptions, expectations, and ambitions. 

In all technological processes, a major source of potential misalignment 
is the players’ different areas of expertise. This is not the only source of 
misalignment, however, since sociotechnical alignment may also involve the 
human dimensions of uncertainty, suspicion, fear, and resentment. Fear and 
resentment often maybe inseparable from expertise-based misalignment. Fur- 
thermore, with newly emerging initiatives, different organizational players 
maybe uncertain about what they want or can expect from an initiative. 
Developers and users may have problems understanding each other’s goals 
and point of view. Moreover, perceptions and goals are far from static, and 
changes in them may easily lead to misalignments. All this points to a process 
of human interaction that is uncertain, dynamic, and only partly rational. An 
awareness of how people actually perceive and understand the world 
around them is thus crucial. 

Perception and Bounded Rationality 

Psychologists define perception as “the way we look at things. . . [and]. .the 
way we look at a situation will determine what we can do about it.“31 “Most 
of us recognize that the world-as-we-see-it is not necessarily the same as the 
world-as-it-“really”&. . . [and]. . .people see things differently. Even “facts” 
may be seen quite differently by different people. . . .To ignore differences 
in perception is to ignore a major determinant of behavior.“‘2 

Some scholars use the term cognition instead of perception, but the 
notion of perceptual and cognitive processes have much in common.35 Both 
recognize that the “human mind is a pattern-making and pattern-using sys- 
tem.“3” Concepts such as patterns, maps, mindsets, and frames of reference 
have been proposed to explain that what we normally see “is only part of the 
picture.“55 These concepts carry one simple message: people’s perception is 
limited and selective.“” In the field of organizationa behavior, this message 
is summed up by the classical concept of “bounded rationality”, which is a 
modification of the rational model of human behavior that is assumed by 
neoclassical economics.“’ The neoclassical economic model suggests that a 
firm is guided by maximizing principles - by managers who are able to 
weigh all the options and rationally arrive at optimal choices. Bounded 
rationality propounds a humbler reality of “human beings who satisfice 
because they have not the wits to maximize.” 
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People are limited in their knowledge and their capabilities to learn and 
solve problems in a way that, “It is impossible for the behavior of a single, 
isolated individual to reach any high degree of rationality. The number of 
alternatives he must explore is so great, the information he would need to 
evaluate them so vast that even an approximation to objective rationality is 
hard to conceive.““n Hence they mostly “satisfice” and rarely optimize. 

It is not just limitations in knowledge and information, however, that play 
a role in bounded rationality. Members of organizations have wants, motives, 
drives, and passions, and these, as much as knowledge limitations, determine 
their frame of reference. In addition, since organizations do not exist in 
isolation, the cultural context also plays a determining role. “The organiza- 
tional and social environment in which the decision maker finds himself 
determines what consequences he will anticipate, what ones he will not; 
what alternatives he will consider, what ones he will ignore.“5” In short, 
rationality is intrinsically subjective and relative, and “we can only speak of 
rationality relative to a frame of reference,“*” which is culturally determ- 
ined. 

Bounded rationality, frame of reference, and perceptions are overlapping 
aspects of the same behavioral process. ‘* Perhaps bounded rationality can 
be viewed as manifesting itself through perceptions, or, conversely, percep- 
tions can be viewed as expressions of bounded rationality. The key, how- 
ever, is that both involve the total experience of people in their situational 
context. Other human characteristics can be added to those already men- 
tioned: personality, experiences, value systems,4J wishes, hopes, expec- 
tations, beliefs, feelings, attitudes,45 needs,46 concerns4’ and interests.*’ 

Thus, the role of different types of expertise, including knowledge and 
skills, become part of a much larger set of variables although their centrality 
remains unchallenged. Some authors, for instance, have argued that “the 
particular set of skills and knowledge embodied in an individual can shape 
his perception at a subtle level in such a way that he may find it difficult 
to recognize the relevance and importance of other newer bodies of 
thought.““” This effect is, of course, closely associated with the focusing and 
exclusion effect of both scientific and technological paradigms.50 In other 
words, “Technological paradigms have a powerful exclusion effect: the 
efforts and the technological imagination of engineers and of the organiza- 
tions in which they are in are focused in rather precise directions while they 
are, so to speak, “blind” with respect to other technological possibilities.“5’ 

Again, the character of expertise and its focusing effect are not behavioral 
properties of isolated individuals. They are inlluenced by the individual’s 
organizational and social interaction. Thus, companies with close R&D and 
sales interaction may generate product innovations different from those pro- 
duced by companies in which R&D personnel have contact primarily with 
R&D colleagues in other companies. 52 This is the essence of both soci- 
otechnical alignment and of the argument that technologies represent crys- 
tallisations of the alignment of perceptions and goals of the parties shaping 
the development of the constituency. 



Sociotecbnical Constituencies as Processes of Alignment 393 

Perception shapes present and future experiences, expectations, and atti- 
tudes, while being itself shaped by past experiences, expectations, and atti- 
tudes. In addition, since the basis for variety is virtually infinite, it is clear 
that there is considerable potential for conflict and misalignments in the 
area of perception and goals. For example, people from different career 
backgrounds are likely to have different starting perceptions, and “with dif- 
ferent starting perceptions, perfectly logical thinking can lead to contradic- 
tory conclusions.“53 This may characterize the case of the European 
microprocessor initiative, in which players with different disciplinary tra- 
ditions, expertise, and experiences came together to consider a joint ven- 
ture. 

The Social Factor: Perception- and Goal-alignment 

Having established the sociotechnical character of alignment processes, one 
needs to focus on the social-actor dimension for two reasons: perceptions, 
goals, and purposive actions are created by people, as are explicit and 
implicit alignment strategies, or the lack of them. Within this confined focus, 
it is possible to see inter-organizational alignment as a process which 
attempts to integrate, accommodate, or modify the different stances of the 
participants. In other words, against a background of technology, trends, 
and governance, inter-institutional alignment is the process by which players 
evolve a positive interaction satisficing their interests and concerns.54 

The concepts of perception-alignment and goal-alignment - misalign- 
ment, realignment - are crucial to this process. A situation of perception- 
alignment develops when two or more parties accept each others’ interpret- 
ations of each others’ motives and goals. The goals need not be the same 
and may even be contradictory. In contrast, goal-alignment develops when 
the parties come together not just in their perceptions but, in the pursuit 
of common or complementary aims, which typically implies a convergence 
of interests.” Perceptions and goals do influence each other, but perception- 
alignment is the effectiveness of communication between the different par- 
ties, while goal-alignment is both communication and coming together in a 
common cause which may produce mutual benefits. This alignment 
between people may be quite successful, yet within the overall picture of 
the sociotechnical constituency it may be misaligned with respect to key 
technical factors. 

An important aspect that facilitates alignment is that normally it needs not 
be all-inclusive or across the board. In practice, especially for large-scale 
initiatives, interacting parties are certain to find that they have alignments 
in some areas and misalignment in others. Behavioral concepts of non-oper- 
ational and operational goals and means-end hierarchy of goals are useful in 
this context. Nonoperational goals tend to be statements of purpose that 
are vague or do not specify the steps leading to their achievements, such 
as seeking to increase an organization’s profit, market share, or general com- 
petitiveness.5” On the other hand, operational goals, or subgoals, are those 
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that provide detailed guides for actions. Non-operational and operational 
goals are related to each other. Herbert Simon, for instance, describes a 
means-end hierarchy of goals in which each level is to be considered as an 
end relative to the levels below it and as a “means” relative to the levels 
above it. This means-end hierarchy, however, is seldom an integrated, com- 
pletely connected chain. In fact, the connections between activities and 
ultimate goals are often obscure, leaving room for conflict and contradictions 
regarding both the goals themselves and the means chosen to attain them. 
The importance of these concepts is that they highlight both the fallacy 
of monolithic optimally integrated organizations, and the potential for co- 
existence between partial alignments and misalignments within the space 
of non-operational and operational goals or subgoals. 

Equally important is the fact that perceptions and goals are seldom well- 
defined static inputs which, if they fit into a satisfactory arrangement, bring 
about stable and permanent alignment. Not only is a constituency’s environ- 
ment always changing, but also, especially at the start of a technological 
process, it is unlikely that all the players will have clear interests and goals. 
A more dynamic view acknowledges that perceptions and goals, at different 
levels, may in fact be altered and created along the players’ interaction, thus 
making possible both accommodation and alignment-building. Of course, it 
is also likely that what started with a genuine alignment of perceptions and 
goals may evolve into a misalignment later on. What matters here is that a 
constituency-building process has two major paths to facilitate alignment: 

l the space for co-existence of different goals, encompassing interactions 
between collaboration and competition, except in the special case in 
which completely antagonistic goals destroy the entire process or lead to 
the withdrawal of at least one of the contending parties; 

l the changeable nature of goals and perceptions, potentially allowing for 
the generation of alignment where initially there was none. 

Programmatic Alignment in the European Context 

When relations of power and authority exist among players, the resulting 
governance may guide and even facilitate a process of alignment or decision- 
making. For instance, “dominant coalitions,” referring “to those who collec- 
tively happen to hold most power over a particular period of time,” and 
hence constitute “the immediate source of major structural variation in 
organizations,” have been identified within organizations.57,58 In large-scale 
constituency building, however, existing governance shows no such clear 
source of power and decision-making. There is no ready-made organizational 
model for the initiative and few formal relations between different players. 
The governance of the EC R&D programs has certain rules, but the organiza- 
tion itself can only be an outcome: something to be created and shaped 
through creative consensus. 

This task, however, is often quite complex. Ior although alignment may 
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exist on a non-operational goal, processes such as OMI’s that involve com- 
peting interests generally originate in situations of misalignment in both per- 
ception and operational goals. In Europe, language differences make this 
process more difficult. In addition, in the broader context of R&D programs, 
there is the risk of effective opposition even at non-operational levels. Nor- 
mally, conflicting perceptions as to how the EC’s resources should be 
invested exist, and the larger the scale of an initiative, the greater the players’ 
concerns, and the greater the scrutiny it is likely to invite. This makes large- 
scale constituency-building a very demanding and time-consuming task. Suc- 
cess may reward those who, within the available time and resources, are able 
to generate the alignment of a sizable and credible array of forces behind a 
program that is both technically and politically feasible. 

In practice, several outcomes are possible as players engage in program- 
matic alignment. First, an emerging constituency-building process may fail 
to solve critical misalignments between potential institutional constituents, 
and may falter and eventually disappear. Antagonistic competitive cases are 
the most typical examples of such failure. 

Second, an emerging constituency is able to attract many key European 
players who develop an interest in the initiative and try to shape it in accord- 
ance with their own perceptions, expertise, interests, and goals. In this case, 
the initial state of non-alignment and misalignment gives way to alignment, 
with the initial program changing to reflect the incorporation or alignment 
of new interests. The broader programmatic alignment often represents the 
best possible constituency-building solution available at that time. 

Key aspects of the strategy and goals of an emerging constituency-building 
process are challenged by other European players who promote competing 
visions and technologies. If the emerging constituency has already estab- 
lished enough momentum and cannot be stopped, one of two situations 
may develop: Either no alignment is found and the opposition is not strong 
enough to impose fundamental changes, in which case the opposition drops 
out, or at least partial alignment is found and the competition abandons its 
objection and joins the constituency-building process on the basis of partial 
alignment, thus gaining the opportunity to shape the course of its develop- 
ment. 

What will determine the development of one course over another is 
extremely difficult to predict. All constituency-building depends on speci- 
ficity, idiosyncrasy, and contingency. The means, tactics, and alignment- 
solutions generated in one-constituency-building process will reflect this 
condition. 

OMI Constituency-building Process: The Public Phase 

Two British constituencies - the transputer and the ARM constituencies - 
had aligned themselves and their microprocessor technologies and were try- 
ing to mobilize a European endeavor prior to the announcement of the OMI 
in Brussels. Initially, most of the progress was the result of negotiations 
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involving companies that already had cooperative ties. The perception that 
the effort was European was principally due to the participation of both 
SGS-Thomson and Olivetti. In particular, SGS-Thomson was firmly behind 
the transputer constituency and was willing to exercise its considerable 
influence in the European Commission. Contacts with the Commission had 
been established, and there was a willingness to support the attempt within 
the context of the R&D program ESPRIT. An alignment with ESPRIT’s 
governance was then needed, requiring the acceptance of the ESPRIT rules 
for projects, and the opening of the constituency-building process to all key 
European players in the microprocessor industry. A broader programmatic 
alignment that would include competitors was required, since consensus 
was a central factor in Brussels. The mechanism that was implemented for 
this purpose was a series of Industrial Working Group (IWG) workshops. 
For the transputer/ARM constituents this was a time of considerable uncer- 
tainty. But with momentum already gathering, they expected the workshops 
to lead to the launch of an official EC initiative in microprocessors. 

A discussion of the dimensions in the “diamond of alignment” in Figure 
1 will illustrate the challenge faced by the players at the start of the work- 
shops. Clearly, the dimensions overlap in the overall process of sociotech- 
nical alignment. 

In the industrial trends and standards dimension, the initiative was broadly 
aligned with the evolution of the microprocessor industry towards RISC 
architecture. RISC represented the immediate trend and window of opport- 
unity in a market that was dominated by both Intel’s and Motorola’s pro 
prietary CISC architectures. The embedded control market, which included 
products such as laser printers and automotive and telecommunications pro- 
ducts, was of particular interest because it was growing fast and was much 
less subject to domination by companies that controlled huge bases in 
operating systems and applications software. In terms of computers, the 
most promising market was the dynamic workstation market, in which, in 
the late 1980s the RISC architectures SPARC and MIPS were rapidly building 
constituencies. The strategic question for the European constituency was 
whether or not to target the embedded control market, the computer mar- 
ket, or both. A second strategic question was whether the initiative should 
concentrate exclusively on the current RISC architectures or on a post-RISC 
architecture as well. 

In the collaborating and competing technologies dimension, the initiative 
aimed to include not just microprocessor hardware, but all technologies 
required to support the development of chips. These include operating sys- 
tem and applications software, design tools, and peripheral logic that enables 
the construction of microprocessor systems either on boards or on chips. 
Since the initiative had to support competing microprocessor architectures, 
the programmatic alignment involved all four types of technology issues: 
obligatory and non-obligatory complementarity, as well as antagonistic and 
non-antagonistic competitive. The most difficult alignment challenge was to 
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achieve a meaningful accommodation for competing microprocessor archi- 
tectures. This implied non-antagonistic competing technologies and required 
an evolution of perceptions from a mere competitive stance to one of com- 
petition and collaboration. 

In the dimension of players’ perceptions and goals, the initiative’s most 
difficult alignment involved the competing microprocessor constituencies. 
If a European initiative was to exist at all, an evolution from a mere competi- 
tive stance to one of competition and collaboration was required. Differ- 
ences in expertise, market visions, short-term pressures, suspicion, and fear 
all played a part in this process. For instance, the originator constituents 
were suspected of mounting the initiative as a ploy to obtain European 
resources for themselves. They, on the other hand, felt threatened by some 
of the criticisms and actions of other semiconductor players. These misalign- 
ments manifested themselves in the strategic issues of target markets and 
whether long-term work on a future post-RISC architecture should be a cen- 
tral part of the initiative. The originator constituents wanted to target both 
the embedded control and computer markets, whereas other players wanted 
to target the computer market only. On the issue of future architectures, 
the originator-constituents were strongly supportive of such work, while 
other semiconductor companies tended to oppose it. 

As far as inter-organizational governance was concerned, the initiative had 
to develop its own governance in alignment with those of the EC’s R&D 
programs. For instance, consensus, collaboration, and the meeting of dead- 
lines were all achieved through the mechanism that threw the alignment 
process wide open in Brussels: the series of Industrial Working Group (IWG) 
workshops fostered by the Commission. “The reason for the workshops is 
to start making progress towards a plan but, of course, as much a reason as 
anything is to bring people together, and get them to talk to each other,” 
is how one player described the purpose of the workshops.5” In the work- 
shops, however, the constituency-building process becomes open and every 
European player with an interest is entitled to participate and have his say 
for or against an emerging constituency. Thus, workshops can be both 
rewarding and risky constituency-building mechanisms and may lead to the 
rapid expansion of an emerging constituency, or even its demise.“” 

The entire process had to react to the ESPRIT time frame. If successful, 
the final program would be submitted to the Commission for approval dur- 
ing the first half of 1991 and would become part of the 1991 ESPRIT Work 
program. This would be followed by a call for specific project proposals, 
which was estimated to take place by mid-1991. The first projects would 
start around November of the same year.“’ It would be more than 2 years 
from the time that the originator constituents made the first contact with 
the Commission in late 1989. The time frame was set by the governance of 
the ESPRIT program and constrained by the process of consensus-building. 
Of course, the compensating factor was the potential scale of the initiative, 
which, ideally, would ensure a speedy diffusion of the technology when it 
reached the market. It was important not to miss the deadlines imposed 
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by the time frame, since this would put the efficacy of the whole process 
in doubt. 

For the emerging OMI constituency, it was no different. The series of 
workshops that occurred in 1990 attracted not only the support of some 
players, but also the scrutiny, criticism, and opposition of others. Of course, 
the groundwork and progress already achieved by the originators made it 
difficult for any alternative scenario to succeed. It was more likely that a 
modification of the original proposal would be found acceptable as the par- 
ties transformed pure confrontation into collaboration and competition. 

The Play at the Start of the Workshops 

As players’ positions converged in the workshops, important pieces of the 
constituency-building game were in place. In particular, all players were 
aligned at the level of strategic goals: all wanted Europe to possess an auton- 
omous microprocessor capability. Taking advantage of this consensus the 
two microprocessor constituencies of European origin joined forces, and 
kept control of the development of a concrete proposal.62 A key technical 
element was the development of hardware and software, including design 
tools, to interface both the ARM and the transputer. This produced the align- 
ment of the two initiator constituencies, with Europe potentially being able 
to provide silicon systems incorporating one or more of these processors at 
a future date. 

In sociological terms, the transputer and the ARM had made the European 
Microprocessor Initiative (EMI) proposal an “obligatory point of passage, )) 
simultaneously ensuring for themselves an advantageous position to shape 
the course of the large-scale initiative. 63 Most importantly, these two aligned 
constituencies had succeeded in establishing two projects that were spear- 
heading the initiative with the support of the Commission: project GP-MIMD 
(General Purpose Multiple Instruction Multiple Data) and project EMI-MAP 
(European Microprocessor Initiative Microprocessor Architecture Project). 
The aim of GP-MIMD was the development of a standard parallel-processing 
machine architecture and standard applications support interfaces. The main 
aim of EMI-MAP was to initiate long-term efforts by defining an architecture 
for scaleable general purpose parallel computing. 

The other potential alternative constituencies offered nothing similar. The 
alternatives offered by ACRI (Advanced Computer Research Institute), a 
company created in November 1989 by J. Stern (ex-President of Groupe 
Bull), was a powerful supercomputer to be developed by 1993. ACRI argued 
that a single architecture was needed for the entire data processing market, 
totally disagreeing with the Inmos/Acorn view that a single architecture 
could effectively serve the entire microprocessor market. 

The most powerful challenges, however, came from Philips and Matra 
SPARC microprocessor, and from Siemens MIPS Rx000 (R-thousand) 
microprocessor. These two microprocessors, both RISC architectures of U.S. 
origin, were not included in the original EM1 proposal. The misalignment 
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was produced by Philips wanting the SPARC microprocessor to be the cen- 
tral architecture for a European microprocessor initiative. Siemens wanted 
to protect its investment in MIPS and was hardly in a position to accept an 
EM1 proposal centred around the interlinking of the transputer and the ARM 
only. Siemens, unlike Philips, had joined both EMI spearheading projects. 
The reasons for misalignment were clear, as was the path to alignment: 
spaces would have to be opened to accommodate the non-European archi- 
tectures. Thus, a programmatic alignment would be based not on an EMI, 
but on an Open Microprocessor Initiative (OMI). 

Sociotechnical Alignment through Open Systems in Microprocessors 

Open systems, e.g. inter-connection and operation of systems regardless of 
make, is a well-established trend in the computer industry, although it has 
not yet reached silicon chips. Indeed, separate paths for the development 
and diffusion of different commercial architectures has been a central 
characteristic of the microprocessor industry and market. Increasing inte- 
gration towards the 100 million transistor chip, however, is likely to favour 
the spread of open systems down to the microchip level.“” 

In 1990, the players in the misaligned positions faced each other in the 
IWG workshops. The complete picture is complex, including bi-lateral 
exchanges and the use of personal contacts and relationships in various 
attempts to influence the process. The aim was to achieve a workable goal- 
alignment within the time restrictions imposed by the governance of the 
ESPRIT R&D program. Thus, the misalignments had to be resolved, even 
though the conflicts were not minor. As to perception, the problem was 
one of distrust and suspicion about the ulterior motives of the transputer 
and ARM endeavour. Both Philips and ACRI, for instance, had come to 
believe that the EM1 effort was more about obtaining money for the trans- 
puter and Inmos than about the pursuit of a European capability, an 
interpretation that key transputer and ARM proponents of course did not 
accept. The point is that these misalignments did exist at the start of the 
EM1 IWG workshops, and that they did influence the attitudes of the groups 
towards each other. A lot depended on the constituency-building abilities 
of the leading players in the initiative. 

As the EM1 constituency-building process unfolded in Brussels, ACRI’s per- 
ceptions, vision, and goals came face to face with those of the 
transputer/ARM constituents. At the time, ACRl was a young company and 
had not yet developed enough clout to create major changes in the develop- 
ment of a large-scale project such as the EMI. Yet this antagonistic competi- 
tive stance seems to have been preferred by ACRI. In particular, ACRI’s 
perception that EM1 was exclusively about the transputer seems to have 
discouraged any effective search for alignment spaces.“’ 

Where ACRI publicly proposed its architectural approach as an alternative, 
it found that the momentum of the transputer/ARM-led proposal was too 
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great. Most importantly, ACRI had done little grassroots constituency build- 
ing and their alternative received almost no attention in IWG workshops. 
Since even a discussion in a workshop would have, at least momentarily, 
derailed the constituency-building already established, nobody objected 
when members of the transputer and ARM constituency argued that ACRI 
could not expect to redirect the discussion at such a late stage in the pro- 
cess. Not surprisingly, ACRI representatives did not play any noticeable part 
in the few Brussels IWG workshops that followed the presentation of 
their alternative.“” 

Constituency-building in Brussels attracted a variety of players with a var- 
iety of motives. Some found that they wanted to transform an emerging 
constituency, others eventually found it antagonistic to their own aims. As 
one participant stated, “I’d be looking at the process in its own right, how 
can that initiative be useful and successful, or, how can it be killed if it’s 
not going to be?““’ 

Whether a person plays the role of constituency-killer or constituency- 
builder depends on the perception he or she develops as to the potential 
benefit of the constituency. Some players may change their perceptions in 
the process. In the case of the EMI, one of the most revealing occurrences 
was the conversion of a very active player from a potential constituency- 
killer into a forceful constituency-builder. The initial perception of this 
player was similar to that of Philips and ACRI: the France-Italian semiconduc- 
tor company SGS-Thomson, after acquiring Inmos, wanted money to fund 
Inmos and the transputer through ESPRIT. 

However, as contacts were made with the EM1 constituency-building pro- 
cess in Brussels, it became clear that he “could not go against history, or to 
kill this activity because politically, there was too much force behind it.““’ 
Furthermore, he began to develop a positive perception of the benefits that 
a European microprocessor initiative would provide. A process of goal and 
perception alignment had begun. 

“I saw a lot of people who were actually very interested in doing some- 
thing. I felt that if I could convince them that if they could produce some- 
thing really useful, they could actually make even more money.““” This 
“something really useful” was also an opportunity to advance the interest 
of his own organization. As another EM1 participant observed, “I think he 
just decided that the power of a constituency like the EM1 forming would 
give him enormous sort of leverage to the kind of work they were doing.“‘” 

An important contribution by the new constituent was that he perceived 
and promoted the critical importance of involving microprocessor users in 
the early shaping of the initiative. He felt that the original proposal was 
about just another microprocessor. He tried therefore, to steer the plan into 
a much more application-driven direction. 

In retrospect he believes that the initial perception and reaction of the 
ABM and transputer constituents to his efforts was not favourable. They 
were afraid that he was trying to realign the initiative away from their 
own goals. 
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“I think there was fear in the minds of Acorn and Inmos that they couldn’t 
see anything else. If I went to a meeting, or something, they were very 
happy if somebody else went in my place. It was real fear.“” Although there 
was a misalignment of perceptions, there was no real misalignment of goals. 
Thus, “Out of all of the people, Inmos was the company who I saw wanted 
to make money in this thing. It meant moving them away from transputer 
to something else. That was my goal, and I think after a lot of hassling, and 
heated discussions, and so on, they really did come around to that con- 
cept.“72 

An important element in eliciting this alignment was the position taken 
by the many other players in the process. In effect, once the initiative went 
to Brussels, consensus was going to be the dominant decision-making mech- 
anism. Thus, aligning a majority behind a particular position would almost 
certainly oblige other players to give careful consideration to the benefits 
of that position. 

“So what we did, a few of us, I got in touch with a few people in the 
systems company. And a lot of these people started saying the same thing, 
and people from the business world, office and business systems, were say- 
ing the same thing. And so, this is how this activity started moving away.“-3 

Of course, Inmos and Acorn may have a different account of the evolution 
of the EM1 process. Indeed, it can be argued that they were interested in 
the participation of users from the very beginning. This particular player, 
however, strongly promoted the “embedded-control” side of the Initiative, 
and, from this viewpoint, his account seems to fit the evolution of the orig- 
inal proposal towards embedded-control applications. 

The most critical case of misalignment involved all of the European sem- 
iconductor manufacturers. The change of a word in the Initiative’s name 
from European to Open reflected a major realignment of the strategic direc- 
tion and its technology. 

The beginnings of open systems go back to the first meeting between the 
transputer and ARM constituents with the Commission in October 1989. It 
was clear that the original proposal had little in it to align the interests of 
Siemens and Philips. Following this meeting, a new section was added sug- 
gesting technical paths for interfacing the transputer and ABM with both 
SPARC and MIPS. Basically, the same solution linking the ABM and the trans- 
puter was being extended to link the European to the U.S.-originated archi- 
tectures. Admittedly, the alignment still revolved around the transputer and 
the ABM. But, an opening was made and further evolution was possible. 
Siemens and Philips approached this situation differently, particularly 
because Philips’ vision of an EM1 was more narrow and short-term. Siemens, 
on the other hand, was able to be more flexible and allowed room for align- 
ment. 

As the largest electronics company in Europe, Siemens is involved in many 
European projects. In the case of EMI, however, Siemens’ involvement was 
not without difficulties, given their position as a MIPS constituent. Siemens 
had considered the transputer in the past and had taken the decision “not to 
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cooperate on the transputer, mainly because it was not Unix compatible.“74 
Siemens’ position was made clear in the following quote: 

We explained that if EM1 is only transputer, we will not participate in the future. 
It never will be a European solution. It’s a company specified solution, with all its 
advantages, but, if we say it is a European Microprocessor Initiative, then it cannot 
be only a transputer one, because SPARC, or MIPS, or DEC Alpha, whatever, are 
well established in very important European systems equipment, and they have 
essential advantages in some applications. EM1 is never acceptable to us if it is really 
one or two systems.75 

This left Inmos with little choice. If they wanted to encourage Siemens’ 
alignment they had to respond to this concern: 

I suggested to them that, in terms of the shorter term activity, there would be no 
harm at all, and potentially quite a lot of benefit, from having interfaces between 
Inmos links and MIPS processors because, again, just like the ARM they are logical. 
And there are very, very few applications for which you’d actually have ditiiculty 
deciding whether to use MIPS or a transputer.‘” 

In other words, the technical links acted as the political bridges through 
which Siemens could join the EM1 process, while still being a member of 
the MIPS constituency. For Siemens, this techno-political solution was 
reasonable: it incorporated the company’s shorter-term interests, and the 
work on the future architecture offered the possibility of a more powerful 
processor by the late 1990s. In addition, the features being envisaged for 
this longer-term processor fit well with the trends in the microprocessor 
industry. At the same time, none of this precluded Siemens from licensing 
any new processor that was developed in the meanwhile. 

As a result, Siemens did join very early in the activities leading to the 
formulation of the Initiative. Of course, in EMI-MAP, the microprocessor 
work is led by an Inmos/ARh4 team. Thus, although Siemens’ involvement 
clearly reflects a degree of alignment between the parties, Siemens would 
be more comfortable if the work for the next generation architecture was 
in the hands of a more neutral party. Indeed, during an OMI workshop in 
October 1990, Siemens did put forward the proposal that 
“Research/university institutes investigate system requirements and architec- 
tural concepts for a new, post-1995 (“next generation”) microprocessor.“77 
This proposal, however, never became a serious issue. Siemens was in mis- 
alignment with the goals of the transputer and ARM constituency and with 
the purpose of the EMI-MAP project itself. By playing the MIPS card Siemens 
was simultaneously in a position to consider, and even promote, this archi- 
tecture as an alternative for the microprocessor of the future. 

The same solution that allowed for the technical interface of the MIPS 
microprocessor and the political alignment of Siemens was suggested to 
Philips in relation to the SPARC and the future processor. But Philips’ per- 
ceptions and vision were at the time dominated by a crisis mentality in 
which longer-term concerns had little place. Understandably, Philips rep- 
resentatives tended to stick to their short-term strategy, trying to make the 
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SPARC architecture the centre of the initiative. The problem was that this 
approach was plainly antagonistic, offering no space for alignment, parti- 
cularly to the originator constituencies. Philips contended that the proposed 
initiative’s next-generation microprocessor was nothing but a continuation 
of the transputer, and hence a misguided activity as far as the RISC workst- 
ation market was concerned.‘” The perception was that Inmos had already 
cornered the EMI-MAP project for the transputer and, consequently, the new 
architecture was almost bound to be shaped in the direction of this tech- 
nology. 

The El (code name for the future microprocessor) is totally directed towards the 
transputer, which is a waste of money for me. OMI is actually putting on silicon 
the design idea of what OMI-MAP would say. So, it’s all locked. This is of no interest 
for us. (And as far as influencing OMI-MAP is concerned) I would say wishful think- 
ing. Yes, we have no power, they get the contract, they do what is written on the 
contract, they get the money, they do what they please.” 

Of course, unlike Siemens, Philips had remained outside EMI-MAP altog- 
ether. The feeling of exclusion, then, was probably strong. On the other 
hand, the company was promoting a shorter-term strategy and effectively 
excluding itself from the process of shaping any longer-term future 
microprocessor. Not surprisingly, Philips was much more comfortable with 
the idea that the OMI should not be concerned with future microprocessors 
since this was a decision best left to each company. “It is up to everybody 
to try to have their own solution, be it transputer, be it SPARC, be it MIPS. 
I don’t want to pay for a microprocessor of another kind.“” 

This position was not much of a base for rapid programmatic alignment 
within the emerging constituency. Unlike ACRI, Philips did carry a great 
deal of clout within the Commission, and there was a tacit acceptance that 
the company could not be left out. Seemingly. Philips realized this as well 
and tried to move the initiative their way. Philips grassroots work, however, 
was not as effective as that of the transputer/ARM constituencies and, 
indeed, tended to rely on the company’s political clout. The result was a 
protracted argument in one IWG workshop after another until the process 
was exhausted by the end of 1990. SPARC failed to capture the Initiative 
but became one of its important constituent processors. Unlike Siemens, 
however, Philips stuck to its shorter-term goal. Their alignment was in the 
area of inter-processor communication between existing architectures. In 
this respect, a new component called Heterogeneous Inter-processor Com- 
munications (HIC) became for Philips the critical technical constituent 
allowing for the accommodation of all players within the Initiative. 

The only thing which should be funded by Brussels is the inter-processor communi- 
cation, because that’s the only thing which is unif$ng people. A common viewpoint 
would be to have all Cl [code name for the HIC] and zero El, that would be the 
ideal, that would be the most constructive part, because it is not paying for anything 
else than the exchange basis for everybody’s solution.8’ 
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Obviously, this would be too narrow a viewpoint, and not likely to keep 
the emerging OMI constituency together. Eventually, Philips representatives 
accepted this reality and accepted the development of a new-generation 
architecture, proposed early on by the transputer and ARM constituency 
although they did not become involved in its development. 

The protracted negotiations with Philips interfered with the process of 
programmatic alignment of the initiative. At times, it was clear that the play- 
ers were beginning to be impatient with Philips and its position, particularly 
the transputer and ARM constituents. Philips was perceived as delaying and 
threatening the Initiative. Later Philips’ representatives became increasingly 
isolated in the workshops.82 Philips, however, believed that it was articulat- 
ing the unspoken feelings of those who remained silent.n3 Philips representa- 
tives eventually realized that they were in the weaker group which may be 
why they dropped their antagonistic positioning of SPARC and their objec- 
tion to work on the future microprocessor. 

It was widely known that the deadline for consensus was late 1990. If 
this deadline was missed, the Initiative would lose a year and, in all prob- 
ability, would fail altogether. In this context, it was the chairman of the task 
force, entrusted by the Commission to steer the OMI process, who drove 
home the message. “[He] concluded one meeting by saying that unless the 
main parties could reach some accord, then the whole thing was about to 
die - it was a very serious moment. “‘8* This choice of align-or-perish had 
a positive effect. Nobody, including Philips, wanted the OMI to die. Thus, 
when the chairman of the task force presented this choice towards the end 
of 1990, everybody realized that time for antagonism was over and that 
consensus had to be achieved.85 The programmatic alignment achieved in 
late 1990 satisfied the goals of all key European microprocessor constitu- 
encies. 

Had the role of Philips’ representatives then been a futile exercise? Not 
necessarily. Philips played the role of the devil’s advocate by questioning 
the wisdom of the transputer and ARM initiative. This may have caused 
delay, and even hostility at times, but it also raised many difficult and 
important questions that any Initiative has to face. Ultimately, it only 
strengthened the quality of the Initiative. Philips did embrace the Initiative 
in the way Siemens did. In the process, the change of the EM1 into the OMI 
was reinforced. 

Implicit in the acceptance of non-European architectures such as MIPS 
and SPARC was the strategic re-alignment from a European to an Open 
initiative. The first step was Inmos’ proposal to use the Inmos links to inter- 
face the non-European processors to the transputer, thus expanding inter- 
processor communication beyond the ABM and, hence, Europe. However, 
this solution did not prove to be the final aligning factor. It was still centered 
around Inmos and the transputer. During the IWG workshops, it became 
apparent that players such as Groupe Bull were also in possession of very 
advanced link technology. An alignment was found in the definition of the 
new HIC, which would support the Inmos links as one option among several 
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others. The HIC was to take the concept of inter-processor communication 
to a new level by enabling communication among all processors, not just 
around the transputer.8” 

The HIC is a European aligner component and, in this respect, an example 
of technology through European integration and vice-versa It was not con- 
tained in the original proposal. Its purpose is not only to bridge the present 
architectures, but also to build bridges between the present architectures 
and those of the next generation as well. As described in the final OMI 
proposal, the objective of this aspect of the initiative is “to specify and pro- 
mote an overall architecture and a high performance interface standard to 
allow inter-working between existing accessible microprocessor architec- 
tures, as well as the 01 [previous El code name for the new generation 
architecture]. The connection architecture may have several different physi- 
cal implementations.““’ In this definition, the term accessible is an important 
one, since some architectures now on the market (e.g., Intel’s 80 x 86) are 
not licensed. As a result, the technical details necessary to establish the 
interface are not readily available. 

In contrast, technical details of both SPARC and MIPS are readily available 
through licensing by Philips and Siemens. This explains why the HIC is about 
these two existing non-European architectures. 

For the time being, the HIC technically crystallizes the state of develop- 
ment of the OMI constituency. It is a revealing reminder of the Initiative’s 
strategic evolution - its interactions, conflicts and alignments - towards 
technical as well as institutional openness.88 It is an evolution that would 
enhance the OMI constituency’s chances for success in several ways. In 
addition, OMI user-constituents stood to gain a great deal. They would 
eventually have a choice of components and the capability to combine them 
into customized chips, giving them the best functional performance for their 
specific needs. For European producers of microprocessors, this was also 
an opportunity to build the technical bridges that might eventually become 
the paths facilitating the migration of institutional members. Of course, 
bridges may lead in two directions and emigration rather than immigration 
is also a possibility. Such a threat was expected to spur the European con- 
stituents on to better performance, thus energizing the development of the 
initiative as a whole. Finally, the Initiative truly became the first declared 
attempt to take the concept of open systems down to the level of the silicon 
chip; this had the potential to induce a radical shift in the global micropro- 
cessor market. Now, Europe is taking the lead towards an open-systems 
capability that could potentially combine different architectures on a sin- 
gle chip. 

Conclusions 

The primary conclusion one could draw from the OMI experience is that 
it was a consensual alignment case of constituency-building. No dominant 
coalition was present to facilitate the process of alignment and the success 
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of the initiative could only be created and achieved through negotiation 
and consensus. 

Second, the entire process of programmatic alignment is multidimen- 
sional in the sense illustrated by the “diamond of alignment.” OMI provided 
suti@cing solutions to all of the diamond’s dimensions. Thus, there was 
identifiable alignment with the governance of the fostering organization on 
three counts. 

The third recognizable aspect pertains to possible outcomes of constitu- 
ency-building processes in Brussels. The Initiative was able to attract many 
European players who developed an interest in carrying it out and, simul- 
taneously, tried to shape it in accordance with their own perceptions, 
expertise, interests and goals. At the same time, the early strategy and goals 
of the constituencies that originated the Initiative were challenged by other 
European players who promoted competing visions and technologies. The 
result was a substantial evolution of the original proposal reflecting the soci- 
otechnical alignment of a much broader set of interests. 

A fourth lesson that can be drawn from the OMI experience is that, from 
start to finish, a range of constituency building factors played a key part in 
the successful evolution towards programmatic alignment. These factors are 
mostly behavioural in character and are part of a more general process of 
effective constituency-building of large-scale initiatives. 

All these constituency-building efforts contributed to the OMI’s successful 
evolution towards programmatic alignment. The achievement however, 
demanded the implementation of a more concrete set of alignment tactics 
and techniques, particularly during the workshop phase of the OMI. The 
key is to generate a climate of positive thinking. There seems to be a subtle 
psychological transition from making positive contributions to the dis- 
cussion to becoming active members of the constituency. As a rule, the 
more the expertise/visions/interests of contributors become part of the pro- 
gram, the more the program is likely to become part of the contributors. 
The difficult part is to make the contributions converge into a manageable 
and realistic program, while staving off negative and diversionary moves. 

The OMI successfully reached programmatic alignment in mid-1991 and 
entered the difficult stage of delivering its promise. The first call for pro 
posals for the initiative was issued in the last quarter of 1991. AU major 
players submitted proposals filling the aligned spaces that they had created 
for themselves during the formulation of the program. The expert evaluation 
took place in late 1991 and the first projects started in earnest in the first 
half of 1992. The OMI was off the ground with an EC funding of ECU65 
million (about U.S. $80 million).8” 

About a year later, in mid-1993, The OMI issued a second call for pro- 
posals, which generated a fairly high response. As a result, in 1994 the mem- 
bership of the OMI constituency increased substantially to over 140 compa- 
nies and universities grouped around more than 40 projects. The total 
commission funding for the Initiative had increased to over ECU100 million. 
With the start of the EC’s Fourth Framework Program at the end of 1994, 
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the OMI attracted a further ECU172 million of EC funding for the period 
1994-1998. Most significantly, the Initiative also established a strong repu- 
tation for policy success in European R&D programs. As a result, other large- 
scale, targeted initiatives have developed and may benefit from the model 
established by the OMI. 
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A. Molina. “1n Search of Insights into the Generation of Techno-Economic Trends: Micro- and Macro- 
Constituencies in the Microprocessor Industry.” Research PoIic~~. Vol. 22 (1993). pp. 479-506. 
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