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7 THEORETICAL FRAMEWORK OF INNOVATION, 

TRADITION A N D LEARNING 

[T]he policy process can be seen as learning by different actors through a series of 
games. To be successful, actors not only need to know about responses of other actors 
in the debate, but also must understand these responses well enough to anticipate 
them. John Grin and Henk van de Graaf, içço: ç2 

In the introductory Chapter it was suggested that policy makers play two interrelated 
roles. First, there is the legitimizing role they exercise in modern democratic societies. 
In Part Two, the democratic struggle for the legitimization of wind energy innovation 
was examined in detail. Various ideological coalitions were identified, each with a 
distinct vision as to what the right course of action was, philosophy of government, and 
ideas on what kind of nation and society should be aimed at. The energy debate not 
only focused on such second order policy beliefs, but also centered on the effectiveness 
and efficiency of government actions, and their fairness and appropriateness. 

Besides acting as a political watchdog, interpreter or advocate, policy makers may also 
play a constructive role in the development of wind energy technology and industry. 
This raises the central question: How should the government act so as to realize innova
tion? In other words: How to implement wind energy innovation? In the innovation 
game, innovation programs get their definitive form. These public policies do not by 
themselves lead to aspired policy outcomes. Preferred policy results, like the building 
and use of wind turbines, are produced by actors outside government who in one way or 
the other respond to the policy (cf. Van de Graaf and Hoppe 1989, Grin and Van de 
Graaf 1996). At best, policy programs may aspire to 'orchestrate' the actions and interac
tions of the other actors within a policy area. In order to contribute in a sensible way to 
the development and use of wind turbine technology, and the creation of a viable wind 
power industry, policy 'conductors' have to have some intelligible ideas about the rela
tionship between the political process and the process of techno-economic innovation. 

In section 7.1, we will discuss this relationship by elaborating on the famous concept 
of techno-economic network. This exercise will lead to the concept of innovation 
network. We will describe the structure of innovation networks, the actors involved and 
their guiding (professional) beliefs. It is argued that successful innovation requires a 
learning process among innovation actors. This so-called joint innovation learning can 
be regarded as a major driving force behind the dynamics of innovation networks. 

In section 7.2, several additional concepts are introduced to properly study the 
dynamics and statics of innovation processes over a decade or more. In particular, it is 
speculated that national political traditions and techno-economic traditions rely on 
each other, and as such jointly develop into connected wholes, which will be teferred to 
as national innovation traditions. 

In the final section, the plan of the remainder of Part Three will be set out. 
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7.1 Innovation Networks and Learning 

7.1.1 The Structure of Innovation Networks 

Innovation has long been described as a linear process moving from one step to another 
once the initial decision is made (Laredo and Mustar 1996: 146). The initiative could 
come from engineers — technology push — or from demand — market pull. But recent 
economic and sociological findings reveal that such a linear model provides a too 
simplistic perspective on innovation. It became realized that there seldom exist clear-cut 
borders between different phases and/or actors in the innovation process. For example, 
Von Hippel (1988) confirmed that in certain areas (e.g., computer aided design sys
tems), it is users who form the true developers of successful new products. 

To include and study the iterative dimension of the innovation process, Callon et al. 

(1992) have introduced the concept of techno-economic network (TEN) . NO longer is 
innovation perceived as only taking place within isolated public or private research 
laboratories. Instead, the whole techno-economic network determines the locus of 
innovation. A T E N is defined as "a coordinated set of heterogeneous actors - public 
laboratories, technical research centers, industrial companies, financial organizations, 
users, and public authorities -which participate collectively in the development and 
diffusion of innovations, and which via many interactions organize the relationships 
between scientific and technical research and the marketplace." {ibid. 220) 

Techno-economic networks are organized around five major poles, three of which 
are the supporting pillars: a scientific, a technical, and a market pole. Poles can be 
distinguished both by the actors constituting them as well as by the nature of their 
production. Within the scientific pole (S) certified scientific knowledge is produced by 
scientists and researchers, who work within universities and public or private research 
centers. The main actors within the technical pole (T) are engineers and technicians 
working in technical laboratories in companies, cooperative research centers, or pilot 
plants, where they conceive of, develop or transform artifacts destined to setve specific 
purposes. 

In the terminology of Callon et ai, the market pole corresponds solely to the universe 
of users. In our discussion 'market' will be used in the classical sense as a place whete 
supply meets demand. Thus, it seems elegant to rename the 'demand-side-oriented' 
market pole that Callon etal. use. That pole will be called the consumption pole. In 
addition, the supply-side of the market will be named the business pole.1 The business 
and consumption poles jointly cover the market. Within the business pole (B), general 
managers either try to anticipate new consumet demands or translate demands expressed 
by users into products. Moreover, they organize the production, distribution and 
marketing of these novel products. The consumption pole (C) corresponds to the universe 
of the consumer, who ultimately buys, uses, and thus economically values the artifact. 

The notion of techno-economic network embodies several important insights about 
techno-economic innovation. It involves the idea that innovation can come into being 
at any point along the network. For example, in some cases science acts as the leader 
and gives rise to new technology, and in othet situations technological developments 
may take science in tow (cf. Nelson and Rosenberg 1993: 6). In their search for profit, 
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companies often play a leading role in the innovation process, but in some cases the 
innovation pattern is user-dominated (Von Hippel 1976). More important, the very 
concept of'network' implies that the success of technological innovation relies on the 
interactions between heterogeneous actors. 

In particular, three types of actors are present within a techno-economic network as 
defined by Callon et ai. Technologists are engaged in the generation of new technol
ogies. General managers of firms are involved in the producing, marketing, and selling 
of new artifacts. Finally consumers are buying and using the artifacts. Although by 
definition (see above) 'public authorities' are assumed to play a role within techno-
economic networks, they seem not to be an integral part of them. Policy makers do not 
populate any particular pole of the techno-economic network as conceived by Callon et 

al.; they appear to play their role beside, outside or above techno-economic networks. 
Our case descriptions and policy analysis, however, show that in the field of wind 

energy there exist a strong interdependence between the actors within the techno-
economic network and the actors within the political system. Policy makers played a 
crucial, integrated role in this field, by legitimizing and actively supporting wind energy 
innovation in various ways. Whereas policy makers politically legitimize techno-
economic development, the reverse is also true. 

Anticipated techno-economic success of a politically desired innovation serves to 
legitimize policy intervention from a feasibility point of view. Moreover, actual techno
logical and industrial success strengthens and solidifies original political arguments on 
preferred paths of innovation. For example, the technological and export success of the 
Danish wind turbine industry gave strength to the alternative energy plans of the 
cooperative coalition. In contrast, poor development of wind and solar energy at the 
local level severely undermined the power position of the communitarian coalition in 
the California energy debate. 

Our research thus shows that the force of political arguments is both influenced by 
the perceived future feasibility of a certain technological option as well as the accumu
lated practical experience with that option. To emphasize and visualize the continuous 
interweaving of political aspects with technical, managerial, and consumer interest 
aspects in the innovation game, we like to add a fifth political pole. By introducing such 
a pole, the term innovation looses its narrow definition as techno-economic challenge. 
Instead, innovation is conceived of as a human solution to human problems with 
scientific, technical, economic, user-related, and political aspects. We are in favor of a 
broad definition of innovation that both involves technical and industrial change, the 
transformation of consumer behavior, and political change, as well as embodies the idea 
that political innovation and techno-economic development are mutually dependent 
and are constantly shaping each other. 

Because of the need for introducing a political pole and a broad conceptualization of 
innovation, we, instead of employing the concept of techno-economic network, prefer 
to speak of an innovation network. As indicated, innovation networks will be described 
as organized around five poles (see Figure 7-1): a scientific (S), a technical (T), a busi
ness (B), a consumption (C), and a political pole (P). Technologists play a dominant 
role within the science and technical poles, firm managers are the main players within 
the business pole, users reside in the consumption pole, and policy makers occupy the 
political pole. 
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Figure 7-1 

The innovation network. 

7.1.2 The Frames of Meaning of Innovation Actors 

T h e not ion of heterogeneity implies that an innovation network consists of different 

types of actors, often driven by different types of (professional) beliefs. Each of the four 

types of innovation actors has an interest in the development of a certain artifact. T h e 

interests, however, differ. For example, a policy maker may look upon wind turbines as 

a means to produce clean electricity to stop the depletion of the ozone layer. T h e 

manager might see the wind turbine as a way to diversify his product range and/or as a 

product to make profit from. An innovation network presents a modern version of the 

Tower of Babel, in which different actors speak different languages.2 

N o t only do the languages differ: even perceptions on what the 'tower' actually is 

differ. T h e policy maker will tend to see the innovation game as a political game, and 

the innovation network as a kind of policy network. Engineers may perceive it as a 

technological development game, and perceive the innovation network as a technology 

network. In their turn, managers and consumers may be specifically concerned with the 

process of product ion and consumption, and see the network as an institutional setting 

to sustain market development and fulfil customer needs, respectively. 

By using the terms innovation network and game, we do not want to ignore the 

existence or disregard the importance of the different ways of looking at the network 

and its activities. O n the contrary, the term innovation game is chosen to stress the fact 

that it consists of several concurrent, non-hierarchical games, which have unique rules, 

styles of play, and mental demands on the players. 

In Part Two, we, so to speak, concentrated on the political poles of the innovation 

networks in the field of wind energy, which, in correspondence with the idea that 

policy makers are members of an ideological coalition, are populated by ideological 

coalitions. W h a t is at stake in the political game is to what extent a particular ideologi

cal coalition is able to further its policy objectives. Ultimately, the primary issue is 

whether wind energy innovation is able to bring closer the preferred social order. 

However, since the political game is an integral part of the innovation game, we need to 

look for the politics of innovation and its democratic legitimization not only within the 
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political subsystem, but also within the confines of the technological communities, the 
management of firms, and consumer groups. This is what we intend to do in this part 
of the book. 

To examine the innovation network as a whole, we need to know something about the 
languages of the various innovation actors involved; how do various innovation actors 
perceive problems, objectives, goals and means? 

In Chapter 4, we used Fischer's four-level evaluation scheme to structure the belief 
systems of policy makers. It was found that the second-order policy beliefs ultimately 
define what is at stake in the political game. Grin and Van de Graaf (1996) argue that 
similar things can be said for other innovation actors, and use the same four-layer 
model to reconstruct their frames of meaning (Figure 7-2). 

The authors argue that technologists and firm managers can be seen as disciplinary 
professionals. Accordingly, it is possible to describe the frames of meaning that guide 
their actions. Whereas policy makers are guided by their policy-oriented belief system, 
technology actors are led by their technology-oriented belief system, which is usually 
denoted as technological paradigm. The actions of firm managers are guided by their 
management-oriented belief system, or management paradigm. Both types of paradigms 
are reconstructed in a way similar to Fischer's four-level policy evaluation scheme. 

As we saw in Chapter 4, the highest level of a policy-oriented belief system is related 
to the policy maker's fundamental preferences about the social order. Within the frame 
of meaning of technologists the highest level is related to the preferred meaning of an 
artifact. While policy programs are intended to change social reality in the direction of 
the preferred social order, technological development paths are meant to lead to the 
envisaged artifact. 

The choice of these paths are also evaluated against lower level second-order convic
tions that include overarching theories in the form of scientific and technological 
theories and bodies of practical knowledge along with broad guidelines for sensible 
technology development. These theories are shared by the technological community 
involved and provide the language and repertoire for reasoning and communicating 
about the technological innovation process. 

General managers of firms make technology choices and other decisions based on 
their preferred position within the market. To give an example, according to Nordtank 
(1995: 17), its "overall objective is to maintain and further enhance its position as one of 
the world's leading manufacturers and suppliers of wind turbines and turnkey wind 
farms". Such market preferences define the highest level of a management-oriented 
belief system. Managers are concerned with pursuing a business strategy that is expected 
to contribute to the achievement of their firm's preferred market position. Management 
strategy deals with circumstances that are external and internal to the firm. General 
managers interpret these strategies from their appreciation systems and, sometimes 
tacit, overarching theories that deal with the market, internal organization, innovation 
strategies, et cetera. 

It is thus possible to define frames of meaning that guide the actions of the dominant 
actors within the science, technical, business and political poles. To define the frame of 
meaning which guides the behavior of the consumer seems to be a less obvious task. 
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Figure 7-2 
Structure of the frames of meaning of technologists, corporate managers and consumers. The 

information in this table is based on Grin and Van de Graaf1994, and Grin et al. (1997). 

Still, some remarks can be made. Sometimes, users themselves are guided by one of the 
above professional beliefs. For example, the decision of the electric utility industry in 
America to buy and set up wind turbines is a business decision that is guided by their 
specific management paradigm. 

If this is not the case, one might argue that the second-order beliefs are existent but 
unknown. Nevertheless, so-called consumer preferences exist. These preferences can 
simply be treated as first-order beliefs.' On the highest first-order level, users are said to 
have a certain problem or demand. In the light of this problem the user gives meaning 
to the artifact. The artifact that is self-built or offered by the manufacturer presents 
(part of) the instrumental solution to this problem. 

7.1.3 Breakthrough Actions and Continuity Operations 

Building on the work of Callon et al. (1992), we may give a rough characterization of 
innovation networks. These may be incomplete or chained, and convergent or dis
persed. If, for example, the technical pole is underdeveloped whereas the scientific and 
market poles are strong the network is said to be incomplete with respect to the technical 
pole. If, on the other hand, all the actors and poles are in position and strongly struc
tured, the network is called chained. 
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A second characteristic is the network's degree of integration. In a dispersed network, 
relationships exist between actors (stemming from a single pole or distinct poles), but 
they are of low density and characterized by dissension and lack of understanding. In a 
dispersed network it will be difficult for a given actor to mobilize the rest of the net
work. In contrast, in a strongly convergent techno-economic network, the activities of 
each of the poles can easily be tied to each other, and there is also a high degree of 
integration within each pole. "Such a network would be particularly efficient, since it 
would dispose at once of the force of the collective and the synthetic capacity of the 
individual. Any particular actor would be able to speak in the name of all, to mobilize at 
a point all the skills and alliances in the network." {ibid. 224) 

Two types of government actions can now be envisioned. If the actual network is 
incomplete, the logical policy aim is to create or strengthen the missing link(s). In this 
case, one might speak of "a breakthrough action, to indicate the creation of a discontinu
ity with respect to the current situation. ... [T]he aim is to bring out new combinations 
- a radically new piece of technology, a clientele that did not exist before or a company, 
etc." {ibid. 229) 

If the actual network turns out to be dispersed, then the public policy should aim to 
increase the innovation netwotk's degree of integration. The interventions that aspire to 
foster the development of pre-existing activities and their interactions are called conti

nuity operations. 

7.1.4 Innovat ion Learning 

A totally convergent network would be a sort of Tower of Babel, in which each would 
speak in their own language and everyone else would understand them, and each 
would have skills that all others would know how best to use. Michael Callon et ai, 

içç2: 224 

How can policy makers assess what kind of continuity operations are necessary to 
heighten the innovation network's degree of convergence? Or, with respect to wind 
energy, how can policy makers coordinate the actions of scientists, engineers, wind 
turbine manufactures, and users in such a way that some correspondence comes to exist 
between the technology that is developed, produced, and used? 

Grin and Van de Graaf (1996) address this question in some detail in an article titled 
Technology Assessment as Learning.4' The authors argue that diffetences in interest and 
perspective do not necessarily prevent a fruitful interplay among the various types of 
actors. They maintain that "whereas different meanings will be found more often than not, 

they need not be incongruent; that is, they need not exclude joint action!' {ibid. 89) Grin 
and Van de Graaf claim that the different innovation actors all share an interest in one 
notion: the meaning of a technological artifact. For policy makers, managers, and con
sumers, the artifact is the instrumental object of their activities. It represents a part of 
the solution to the policy problems of policy makers, serves as a solution to a challenge 
facing firms, and to consumer needs. For technologists, however, the meaning 
attributed to the artifact serves as a normative guide for their actions. 
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Thus, an innovation network is dispersed when the different meanings the artifact 
has for different actors are incongruent, that is, they exclude joint action. For example, 
technologists make artifacts that firms do not want to produce, or products are made 
that users do not want to buy or use. In contrast, in convergent innovation networks 
the different meanings are congruent. Thus, establishing congruent meanings among 
actors with different types of frames of meaning increases the innovation network's 
degree of convergence. 

Improving the innovation process through public policy, not only requires learning 
among ideological coalitions, but also between policy actors and other innovation 
actors. A form of mutual learning is needed that "aims to discover how the belief 
systems or paradigms [or preferences] of other actors generate their perceptions of 
problems, objectives, ends, and means." {ibid. 92)' We will name this joint innovation 
learning. Depending on the degree of completion and convergence of the innovation 
network, successful joint innovation learning can have different aims and results. This 
will be discussed in the next subsection. 

7.1.5 Four Types of Innovation Learning 

The interaction between public policy makers and other innovation actors can take on 
many complex forms. Policy makers aim to align the activity of the other actors in the 
network with their own political aspirations. Hence they try to manage the convergence 
between political and other relevant aspects of innovation within the network. In other 
words, they seek internal political legitimization of the innovation network. 

At the same time, the policy maker has to ensure that the politically desired innova
tion becomes techno-economically feasible. The mutual search for 'a proper match 
between the desirable and the feasible' (Grin et al. 1997) was named joint innovation 
learning. Depending on the match between political and techno-economic support 
successful joint innovation learning will have different aims and results. 

To structure our discussion we will distinguish between networks that do or do not 
receive political support, and networks that do or do not receive techno-economic 
support. This leads to a simple two two matrix that illustrates four distinct states of 
innovation networks (Figure 7-3), which can demonstrate the different aims and roles 
innovation learning can have. In each state four 'changes' can occur. First, the character 
of the network remains unchanged. Next, the nature of the network changes and ends 
up in one of the other three cells. Successful innovation learning implies an innovation 
dynamics that ends up either in the upper-left cell of the matrix (that is, the networks 
receives both political and techno-economic support), or in the cell below at the right 
side of the matrix (that is, the network receives neither political nor techno-economic 
support). In both cases, the end result is a match between political and techno-eco
nomic support. 

The first cluster of situations is characterized by the absence of both political and 
techno-economic support. In this case, the network would logically be nonexistent. In 
one case, successful innovation learning would preserve the status quo, and no action 
would be taken. However a dramatic event may lead to a change in attitude among both 
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policy actors as well as other innovation actors towards the suitability of an innovation 
network. Successful innovation learning then would lead to the creation of the suddenly 
politically and techno-economically desired network. In these two cases, the actions of 
policy makers and techno-economic actors come to agree with each other. In the next 
two cases, however, techno-economic development is at odds with political change. 
First, policy actors who first rejected an imaginary network may come to embrace it. If, 
at the same time, this venture experiences little private support, the imaginary network is 
bound to stay imaginary. Although policy-oriented learning is at stake, no innovation 
learning takes place. Second, the fact that policy makers have little sympathy for a certain 
network does not exclude private actors from setting up that network. This is character
ized by techno-economic learning, but not by joint innovation learning. 

In the second cluster the techno-economic network is politically disliked, but desired 
from a techno-economic perspective. Again four dynamics can be traced. First, policy 
actors may choose to sit on the sidelines and grind their teeth. While no political action 
is taken, firms may be working to maintain the netwotk. Although it grieves policy 
makers, the status quo is preserved. A second, rather hypothetical, situation arises when 
policy-oriented learning leads to a positive change in attitude towards the existing 
techno-economic network, while at the same time techno-economic actors withdraw 
themselves from the network. In both cases, techno-economic developments are at odds 
with political change. Two different dynamics can be envisioned in which innovation 
learning leads to a match between techno-economic and political demands. On the one 
hand, policy makers may try to actively 'terminate or 'destroy the politically disliked 
techno-economic network. In this case, they have to 'learn' how to thwart the activity 
of actors within the politically disliked innovation network. Private actors will most 
likely try to offset the policy countermeasures. Besides this strategy of confrontation, 
the various actors may try to match the existing techno-economic network with the 
political demands. The search for integrated solutions requires joint innovation learn
ing. On the other hand, joint innovation learning might lead policy makers to political
ly accept and support the activity of other innovation actors. 

The third group of innovation situations is characterized by the fact that the network 
is politically desired but encounters little techno-economic support. Innovation learn
ing is needed to secure support from innovation actors outside the political system. 
Successful learning then may lead to the creation of an innovation network. The result 
of learning might also be that policy makers abandon their initial ideas to set up a 
certain network, and give up their effort. 

Within the fourth cluster, politically and techno-economically desited innovation 
networks are situated. The problem is to 'maintain these networks. Some politicians 
will argue that the network has taken on such a robust form that political support is no 
longer needed and the market can sustain the network itself. In this dynamic world, 
however, everything changes, and new dangers will turn up to challenge the network's 
viability. To counteract threats, public policy needs to constantly adapt to new circum
stances. This requires a continuous joint innovation learning process. If the existing 
innovation network is not regularly repaired, it will disintegrate. Standing still means 
decline, which may be caused by a loss of political and/or techno-economic support. 
Successful innovation learning would mean that these processes go hand in glove and 
hence speed up the destruction of the network. 
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Figure 7-3 

Four distinct states of innovation networks. 

The above shows that joint innovation learning has to do with matching the political 
and techno-economic legitimization of innovation activities. The desired result is an 
innovation that is both politically legitimized as well as techno-economically feasible. If 
such a politically and techno-economically desired network already exists, successful 
learning will cause the maintenance of the network. In case the desired network is non
existent or incomplete, successful innovation learning leads to the creation of a techno-
economically well-functioning and politically desired innovation network. 

Successful innovation learning can also lead to the conclusion that a certain type of 
innovation is legitimate neither in a political, nor in techno-economic sense. If the 
disliked network does not yet exist, successful learning would preserve this preferred 
status quo. If the disliked network does exist, successful innovation learning would 
result in the smooth and rapid destruction of the existing network. 

Finally, successful learning may cause all innovation actors to abandon their desire to 
establish a network because they come to realize that such an effort would be unrealistic 
either from a techno-economic or political point of view. 

7.2 The Dynamics and Statics of Innovation 

Fundamental to our approach is the introduction of the concept of desired netwotk, 
since it undetlines the voluntarist nature of any programming and the irreducible 
uncertainty surrounding it. Callon et al. 1992: 22j 

If it is clear what kind of innovation network is politically desired, the implementation 
of wind energy innovation can focus on the establishment and convergence ofthat 
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network. If this is not clear, it is hard to define purposeful government interventions. 
As the innovation learning process becomes blind, the concept of learning loses its 
significance. Policy makers, therefore, have to address the question of what kind of 
innovation network is politically desirable?6 

In this section, we will examine this question theoretically. In the first subsection, we 
explore the complexity of the innovation process in the event that rival networks exist. 
Next, we inquire whether there are indeed different innovation networks or approaches 
a policy maker can choose from. And, if this is the case, whether these distinct options 
have different political implications. In other words: Does every ideological coalition 
have its own favorite approach toward innovation? 

7.2.1 The Seemingly Seamless Innovation Implementation Web 

Considered as a whole, a program can be conceived of as a system in which each 
element is dependent on the other. ... A breakdown at one stage must be repaired, 
therefore, before it is possible to move on to the next. The stages are related, however, 
from back to front as well as from front to back. ... Program implementation thus 
becomes a seamless web. Jeffrey L. Pressman and Aaron Wildavsky, içyç: xxi 

Imagine a situation in which there are several innovation networks or approaches to 
chose from. Moreover, assume that each ideological coalition prefers a different type 
of innovation network. This implies that the various political poles are populated 
with different ideological coalitions. We saw that one task of the actors within a 
political pole is to seek internal political legitimization of the innovation network. 
Moreover, they have to find political support for the innovation network activities 
within the political system at large. Thus, the ideological coalition's task is to seek both 

internal and external political legitimization of the innovation network it prefers to create 

or maintain. 

This resolves the perceived duality between the legitimizing and constructive role of 
policy makers. Both roles are legitimizing as well as constructive. In finding external 
political support, ideological coalitions are confronted with other coalitions that 
promote other innovation networks. In order to bring techno-economic development 
within an innovation network in line with their political beliefs, ideological coalitions 
are confronted with the frames of meanings of other types of actors. To be successful, 
ideological coalitions have to be active on two fronts: within the political as well as the 
innovation (implementation) game. 

Within the political game it is decided which (set of) network(s) is to receive support 
from government. From the policy maker's point of view, the political struggle then 
continues with new means and new (non-political) actors outside the policy subsystem. 
In other words, implementation represents the struggle over the realization of political 
ideas (Pressman and Wildavsky 1979: 194). Outside the political subsystem, the skills 
and powers of technologists, firm managers, and consumers will co-determine which 
innovation network is going to be established and whether it will be thriving or not. 
Not policy change by itself but techno-economic change into the right direction 
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becomes the measure of political success. To achieve this, ideological coalitions have 
to buttress and elaborate their preferred innovation networks. 

An ideological coalition achieves ultimate success when its favored network takes on 
a robust form and no longer needs direct political support. At that time, the network 
has become a sustainable policy outcome that supports the political culture of the 
associated ideological coalition. In other words, the belief system of the ideological 
coalition has become institutionalized within the innovation network (March and 
Olsen 1989). These types of remarks bring back the metaphor of a 'seamless web' of 
politics, industry, technology and society. From a policy view one could speak of a 
seamless innovation implementation web.7 An attempt to unravel the seamless innovation 
web from a policy perspective should take into account the intended and the unin
tended consequences of policy interventions that result from the fact that policy makers 
depend on the willful cooperation of various actors within the innovation network, 
who act according to their own legitimate frames of meaning. 

Several factors complicate the implementation of innovation. First, the political 
debate around innovation is often surrounded by political dissensus. Second, the fact 
that a network is 'politically desired' does not immediately imply that the network will 
receive sufficient private support to be successful. Thirdly, the irreducible uncertainty 
that surrounds the establishment of an innovation network is not only caused by 
political dissensus, but also by technological and economic uncertainties. Fourth, the 
fact that several innovation networks may simultaneously exist also introduces complex
ity. For example, policy measures that intend to stimulate the development of one 
particular politically desired innovation network may unintentionally stimulate another 
network that is politically disliked. Moreover, while innovation networks may exclude 
each other in a political sense, they may be less distinct from a technological or mana
gerial perspective. Cross-fertilization may occur between the scientific, technical, 
business and consumption poles of separate politically desired or disliked innovation 
networks. In other words, interaction between networks in the making or existing 
networks will complicate the description and analysis of the dynamics of innovation 
and the role of innovation learning herein. 

The notion of innovation network tries to do justice to uncertainties, surprises, the 
role of existing institutional techno-economic structures, and intended and unintended 
consequences of actions of a variety of actors. The concept enables us to unravel the 
'seamless web' in its constituting, interdependent parts (actors, perceptions, and 
actions) which in concert form a seemingly seamless web of society and technology. 

7.2.2 N a t i o n a l I n n o v a t i o n T r a d i t i o n s 

We would like to make two assumptions that will be studied and documented in 
Chapter 9. First, we speculate that, when policy makers want to implement innovation, 
they can choose from a kind of standard repertoire of innovation approaches, which 
relates to a set of or mix of national, historically developed techno-economic cultures. 
From this perspective, techno-economic innovation exists in continuity with the past, 
which in turn supplies the means of its initiation (cf. Giddens 1979). By choosing a 
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certain innovation approach, policy makers become involved in the reproduction of the 
techno-economic culture concerned. Thus, the choice for a certain innovation 
approach is in fact a choice for a certain techno-economic culture. 

The second assumption is that several ideological coalitions will have their favorite 
approach toward techno-economic innovation approach. Here, we theoretically explore 
these issues. In particular, we will look at the relationship between techno-economic 
and political traditions. 

During the last decade, the research on national techno-economic traditions has 
received widespread attention. Much of this research centers the concept of national 

system of innovation (NSI) , which has been generally adopted to describe and compare 
the innovative competencies of nations.8 Basically, 'innovation' stands for techno-
economic innovation, or "what is required of firms if they are to stay competitive in 
industries where technological advance is important" (Nelson 1993: 509). For example, 
progress of conventional technologies was vital for the well-being of the electric utility 
industry in the United States in the post-war period. Hirsh (1989) describes the role of 
technological stasis in its decline in the late 1960s and 1970s. In the same way, techno
logical advance is crucial both for the wind industry as a whole as well as for individual 
firms. Continuous proof of technological progress leading to declining costs of wind 
power is crucial to maintain political support. For firms staying competitive also 
requires continuing innovation. 

The basic notion of a 'national innovation system' is a complex and somewhat 
problematic one (Nelson 1993: 506). In defining the national system of innovation, 
various scholars have focused on different things. It is shaped by factors such as size and 
the distribution of natural resources that effect comparative advantage at a basic level, 
and reflects differences in economic and political circumstances. In particular, beliefs 
about the kind of role governments should play in shaping industrial development 
seems to be a powerful variable. However, a well-articulated and verified analytical 
framework linking socio-institutional arrangements to technological and economical 
performance is absent (Nelson and Rosenberg 1993: 4). 

Recent historical descriptions of the American and Danish innovation systems can 
help to orient a comparative analysis of the two countries. Mowery and Rosenberg 
(1993) consider the description of the U.S. national innovation system as a 'gargantuan' 
task. They focus on three elements. First, the role of industry, universities, and the 
federal government is studied as performers and as funders of R & D . Second, the part 
played by small start-up firms within the U.S. economy is scrutinized. They argue that 
such firms appear to have been more significant within the American economy than in 
other modern economies, with the possible exception of Taiwan and Denmark. Third, 
two public policies - the antitrust statutes and the important role of military R&D 
procurement - in particular contributed to contrasts between the structure of the U.S. 
national innovation system and those of other nations. For example, the increasingly 
stringent interpretation of the Sherman Antitrust Act (1890) in the late 19th century was 
in part responsible for the 1895-1904 u . s . merger wave. Finding that the legality of 
price-fixing and market-sharing agreements was under attack, companies resorted to 
horizontal mergers to control prices and markets. In addition, "a widening array of 
firms increased corporate reliance on industrial research and innovation to forestall or 
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offset the effects of antitrust prosecution. Industrial research supported corporate 
diversification and the use of patents to attain or retain market power without running 
afoul of antitrust law." (ibid. 32) 

Bengt-Âke Lundvall (1988; Edquist and Lundvall 1993) introduces the Danish system 
of innovation by giving a brief historical sketch of the processes of industrialization. 
Next, he describes the anatomy of the system of innovation in terms of the 
socioinstitutional set-up, the structure of production, and the R&D system. Among 
other things, the formation of the Danish agro-industrial complex is described. Facing a 
serious crisis during the last decades of the 19th century, the Danish farmers started to 
export high-quality standardized products, like butter, bacon, and eggs, from animal 
husbandry. This development induced many technological innovations in milk trans
port, dairy machinery, in feeding and breeding of animals, in veterinary services, and 
quality control instruments. 

Lundvall (1988: 32) stresses that socioinstitutional change represented an important 
ingredient in the development of the agro-industrial complex. Small and medium-sized 
farmers had joined in a cooperative movement organizing the procurement of inputs as 
well as the processing and marketing of agricultural products in farmer-owned firms. 
These were based on both economic necessity as well as political visions, in particular 
Grundtvig's democratic ideas. The movement evolved into an important political force 
that led the government "to support research organizations, a consultant network 
geared for diffusion of techniques, and a Danish patent law that was especially negative 
towards property rights, so that inventions could easily be diffused." {ibid.) 

The above illustrates that national systems of innovation often are the unintended 
consequence of combined political, managerial, and technological action. The 
Grundtvigian agricultural cooperative movement promoted collective forms of 
entrepreneurship, and technology development through knowledge sharing. The 
American public's antitrust sentiments, as crystallized within the Sherman Antitrust 
Act, enticed the creation of even bigger corporations, the creation of private R&D 
laboratories and the prioritization of knowledge protection. On its turn, the national 
system of innovation constrains and enables technical and managerial activities. 

Often the influence of certain specific public policies on the dynamics of the nation
al systems of innovation is taken into account. Seldom, however, the full range in 
which political cultures interact with national innovation systems is touched upon. In 
Chapter 8, we will try to do exactly that: to relate political with techno-economic 
traditions. It is assumed that these different types of traditions rely on each other and as 
such jointly develop into connected wholes, so-called national innovation traditions. 

Similar to national political traditions, national innovation traditions are considered as 
potentially plural, and subject to gradual change. 

7.3 The Plan of Part Three 

In Chapter 8, the mutual historical development of techno-economic and political 
traditions is described within the United States and Denmark. On the basis of this 
history of innovation in both countries, the techno-economic preferences of each 
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ideological coalition will be studied. In this way, we will hope to answer the next 
question: 

What kind of wind energy innovation networks do the various ideological coalitions 
in California and Denmark ideally promote? 

After having distinguished the various politically desired wind energy innovation 
networks in the two countries, the dynamics and interaction of these networks is 
scrutinized in Chapter 9. In summary, the central question in Chapter 9 is: 

How did the various politically desired wind energy innovation networks in Califor
nia and Denmark develop over the last two decades, and what role has joint innova
tion learning (or the lack thereof) played within those developments? 




