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10 THE INTELLIGENCE OF INNOVATION 

Technologies ... resemble children. Like children, they on the one hand can not 
forsake parental care and guidance, while on the other, they will constantly surprise 
their parents, and moreover, will back out of the authority of their parents. Once they 
are brought into the world, technologies, just like children, have to be brought up 
into responsible and politically capable fellow citizens. Martijntje Smits, 199/: 114 

In this chapter we will address the book's central question: How can policy makers 
guide techno-economic innovation into a democratically legitimate direction? We will 
argue that policy makers need to consider three interrelated processes. First, a high 
democratic quality of the political debate is crucial. In section io.l, we discuss the 
quality of the decision making process around innovation on the basis of our analysis 
and findings in Part Two. Political pluralism and policy-oriented learning will play an 
important role in this discussion. 

Besides paying attention to the quality and diversity of the political debate, the 
process of innovation implementation needs to be optimized and the political and 
democratic role of techno-economic innovation needs to be monitored, so it can be 
used as a proper input for the ongoing debate around innovation. In section 10.2, where 
we refer to the findings of Part Three "The Innovation Game," we touch upon the 
latter two processes. The mechanism of joint innovation learning and the political role 
of techno-economic innovation are at the center of this section. 

In the final section, we review the implications of our findings with respect to wind 
energy innovation and the approach to innovation we have developed throughout this 
book for the democratic guidance of techno-economic developments. The three above-
named processes - democratic debating, implementing, and monitoring of innovation 
- will be dealt with in a more prescriptive manner. In addition, the relationship 
between political pluralism and techno-economic pluralism is discussed. 

10.1 The Intelligence of Politics1 

Democracy is the regime in which the majority recognizes the rights of minorities 
because it recognizes that today's majority may be tomorrow's minority and may have 
to obey laws that, while they might not represent its interests, will not prevent it from 
exercising its basic rights. The democratic spirit is based on this awareness of the 
interdependence of unity and diversity and sustained by never-ending disputes over 
the ever-shifting border between the two and about the best ways to strengthen their 
association. Alain Touraine, 1997:16 
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In Part Two, we examined what kind of instrumental role wind energy technology 
played for policy makers. A first assumption was that policy makers are guided by 
hierarchically and laterally ordered policy belief systems. Technology plays a role merely 
on the lowest level of the first order-discourse, that is, the level of technical verification. 
"For the policy makers, the artifact is primarily an objective, an end or means for a 
policy designed to bring closer the preferred social order." (Grin and Van de Graaf 
1996: 88) Since the number of belief systems active within a debate is limited, policy 
actors can be aggregated on the basis of the particular belief system they share. Policy 
makers were said to form ideological coalitions to indicate that they share hard core 
values. The 'logic' of policy making was examined in terms of interacting belief systems, 
or, from an actor perspective, as a confrontation between various ideological coalitions. 

10.1.1 Policy Change and Learning 

In Chapter 5, we found that the California energy debate was influenced by four 
ideological coalitions. In Denmark two relevant coalitions were distinguished. For each 
of these coalitions wind energy technology had a distinctive meaning; it presented 
'distinct' means for different political ends. Coalitions may also have different ideas 
about what their politically preferred wind turbine looks like, and may even talk about 
a different type of technological object or means. For example, while the cooperative 
coalition in Denmark was focused on wind turbine technology, the established coali
tion envisioned the development of wind parks, of which a wind turbine only presents 
one element. It thus became clear that artifacts can have multiple political meanings, 
and that different ideological coalitions might have different types of artifacts in mind. 
For example, while communitarians envisioned small local wind turbines, the corporate 
capitalist coalition promoted the development of large high-tech wind machines to be 
owned by the utilities. 

Since the viability of wind energy hinges on governmental support,2 politics has a 
critical say in its development. Policy makers therefore seem to be in an ideal position 
to guide wind energy innovation into a democratically legitimate direction. In the 
'politics of meaning' model, the democratic fight between policy belief systems defines 
which political meaning(s) will guide the development of wind energy. By definition, 
the result of any democratic fight is democratic. Hence, each democratically chosen 
innovation policy can be seen as a democratically legitimate attempt to guide innova
tion into a certain direction. This argument would render the central question of this 
book obsolete. 

However, there is more to democracy than just its outcome. The way in which 
democratic legitimization and support is achieved and/or maintained is also important. 
When studying the democratic process, the learning-capability of different coalitions 
within a certain political (sub)system becomes a central issue. Policy-oriented learning 
then becomes an essential condition for any ideological coalition to become and to 
remain successful within the democratic battle. A competitive and cooperative form of 
policy learning was distinguished. While the competitive form is confined within the 
boundaries of the various belief systems, cooperative policy learning requires mutual 
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learning across alternative (first-order) policy beliefs. Ideological coalitions that were 
mutually engaged in such a long-lasting cooperative learning process were said to form 
a learning alliance. 

Both in California and Denmark learning alliances were found to play a major role 
within the energy debate. The dominant presence of learning alliances within the 
political game puts the process of democratic guidance of technology into an interesting 
perspective. This can be illuminated by contrasting a democratic model based on the 
dominance of competitive coalition behavior to one based on integrative behavior. 
When competitive behavior is the rule, society is seen as made up of warring groups 
and ideal society as made up of groups in equilibrium. The process of political bargain
ing would ideally lead to the simultaneous support of different politically preferred type 
of technologies that each serve different, antagonistic political interests. According to 
this democratic model, the technological world reflects the political balance of power, 
or, in other words, it represents the materialization of the bargaining process. Different 
views and interests will be served by different type of technologies. This model leaves us 
with a fairly static conception of the process of democratic guidance of technology. 
Namely, in a situation dominated by competitive behavior the different meanings of 
technology will not likely change. In contrast, integrative behavior may cause coalitions 
to perceive technology in novel ways that may not be in conflict with the way another 
coalition perceives it. Cooperative learning is, therefore, essentially a creative and 
unpredictable process. 

Our analysis in Chapter 5 shows that in the political game around wind energy both 
competitive and integrative coalitional behavior are present. In California, domination 
was found within the F W E P , Deukmejian's power politics to abolish the tax credit 
program, and the way the public interest coalition was practically excluded from the 
electric restructuring debate. The first failed, the second led to a bad compromise that 
frustrated both sides, and the outcome of the third is highly speculative at the moment. 
However, since the case of wind energy shows that domination is often not successful 
in the long run we should fear the worst. The California and Danish cases illustrate that 
the process of democratic legitimization needs not to be an equivalent of the terror of 
the democratic majority. Often minority views are taken into account and attempts are 
made to give these views a fair chance in the debate or even to integrate them into a 
collective idea. 

In Denmark, the 1970s energy debate was characterized by an ideological conflict. 
The dominant established coalition promoted the extension of the centralized power 
system mainly by the use of nuclear power plants. The use of large-scale wind turbines 
grouped in wind parks that could contribute to the centralized electricity system as fuel 
savers was also envisioned. In contrast, the marginal cooperative coalition imagined a 
decentralized low-energy society, which would rely on the efficient use of renewable 
energy sources. In this view, wind turbine technology was attributed the meaning of 
locally manageable means to provide environmentally friendly energy. 

During the 1980s, the established coalition came to take the ideas concerning energy 
planning of the cooperative coalition very seriously, and policy learning across the two 
coalitions led to the progressive integration of first order beliefs. The centralization-
decentralization controversy played a minor role within this learning process. The two 
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coalitions formed a learning alliance that was organized around the policy narrative of 
ecological modernization. At the end of the decade, the established coalition came to 
support the idea of sustainability that had been a guiding principle for the cooperative 
coalition since the early 1970s. Through mutual adjustment (Lindblom 1965) a common 
political purpose evolved in which wind turbine technology came to be regarded as the 
"environmentally most acceptable way of generating electricity" (EM 1990: 101) Thus 
wind energy became democratically legitimized in a constructive manner. 

Integrative coalition behavior was also a common feature of the energy debate in 
California. The corporate capitalist and public interest coalition formed a learning 
alliance that, like the Danish one, was organized around the story line of ecological 
modernization. Simultaneously, the libertarian coalition set in motion a learning 
process that was organized around the concept of entrepreneurial modernization. In the 
story of ecological modernization, wind energy technology was seen as an environ
mentally friendly technology. In the policy narrative of entrepreneurial modernization 
wind energy technology was supposed to live up to the idea that it was able to compete 
with fossil fuel technologies in an open electricity generating market. 

But beside integrative behavior within learning alliances, competitive behavior also 
existed. In particular, corporate capitalists and libertarians saw each other as arch
enemies. This changed in the mid-1990s, when the corporate capitalist coalition left its 
sustainablegrow-and-build alliance with the public interest coalition to join the deregu

lation alliance with the libertarians. This signaled the dominance of the story of entre
preneurial modernization and isolated the public interest coalition. 

10.1.2 Policy Tradition and Learning 

While the prevailing integrative behavior of ideological coalitions within the Danish 
energy debate conforms to the general description of the Danish style of doing politics, 
it seems to be at odds with the common typification of American politics. Danish 
politics is generally typified by appeasement and a combination of pragmatism and 
consensualism. As Kicken (1993: 332) remarks, "Danish political culture is saturated 
with cooperation and compromise." Ejvind Larsen (1983) relates this policy style to the 
subtle influence of Grundtvig's idea of 'the living word that embodies "the program for 
a type of politics that strongly favors both tolerance of ideological diversity and peaceful 
conflict resolution". (Borish 1991: 261)3 In contrast, American political style is often 
characterized as being both adversarial and dominated by moral absolutism (cf. Hartz 
1955). Based on this description one would expect that coalitional behavior in California 
is mostly driven by the will to dominate or by the search for compromise. However, as 
we saw, integrative coalition behavior is also a common feature of the political game 
there. Thus characterizing American policy style as solely adversarial is telling only part 
of the story. Portraying Danish policy style as solely consensual does not cover the 
whole picture either. Our study demonstrated this in the following way. 

In Chapter 6, we found that at their most general level, the policy beliefs of coali
tions are related to distinct ideological traditions. By examining the policy process in 
terms of interacting beliefs, we, therefore, at the same time, describe it in terms of 
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interacting ideological traditions. At a time in which the end of history and triumph of 
the capitalist ideology (cf. Fukuyama 1989) are being preached, the discovery of the 
relevance and constitutive nature of historically shaped ideological stories is an impor
tant finding in itself. As stated, from the view of an ideological coalition, these grand 
political stories represent the principal long-term glue of politics. When we look at the 
policy process as a whole, however, we might as well say that they form the long-term 
'explosive' of politics, that is, ideological difference forms a constant driving force 
behind long-term policy change. Ideological variety stirs up competition between 
ideological coalitions. 

Ideological traditions do not provide coalitions with clear-cut blueprints for action. 
First-order beliefs of members of one and the same ideological coalition may be differ
ent, while the first-order discourse of members of distinct coalitions may well be 
similar. This interpretative flexibility enables both competitive forms of political 
behavior within a coalition (we discerned sectarians from pragmatists), as well as 
enables cooperation between different ideological coalitions. In the latter case, coali
tions are said to form an alliance. The type of alliance that embodies long-lasting 
cooperative forms of learning, and in which core beliefs play second fiddle, was named 
learning alliances. Policy narratives guide actors from different ideological positions in 
their search for mutually approved policy solutions. We discovered that the national 
political culture, which was defined as the evolving mix of political traditions, include 
some type of learning alliances while excluding others. 

The political culture in Denmark offered room for only one learning alliance. A kind 
of libertarian coalition existed, but its ideology and style of doing politics were seen as a 
threat to the Danish political system. The establishment denied the coalition that 
embodied the hard side of Danish populism a voice within the political game. The 
establishment, thus, actively prevented the libertarian story line of entrepreneurial 
modernization from gaining a firm foothold in Danish politics. This illustrates that the 
strategy of domination is an integral part of the Danish way of doing politics. More
over, the rigorous exclusion of'right-wing extremism' creates a fertile political atmo
sphere in which the established and the cooperative coalition can peacefully cooperate. 
It creates a political sphere, populated and guarded by the established and cooperative 
coalition, which is typified by pragmatism and consensualism. Consequently, through
out the period under study the Danish political culture offered room for only one 
learning or establishment alliance, organized around the story line of ecological 
modernization. Within this political cultural setting or learning environment the 
political meaning of wind energy technology and industry evolved in Denmark. 

The learning alliance between the corporate capitalist and the public interest coali
tion in California resembled the establishment alliance in Denmark. Both covered 
similar types of policy learning processes, and were organized around the same story 
line. The shift in American political culture in the 1970s offered room for a second 
establishment alliance. In contrast to Denmark, right-wing populism was neither 
ignored nor rejected by other ideological coalitions. Public support for free-market 
ideology was too big for the kind of exclusion-tactics the Danish establishment had 
used successfully. Moreover the libertarian tradition was regarded as a typical and 
worthwhile part of the American political culture. For example, several members of the 
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public interest coalition saw these ideas as a legitimate critical corrective for balancing 
its own ideas. As a result, a second learning alliance, organized around the story of 
entrepreneurial modernization, came to exist. The integrative behavior of the public 
interest coalition towards right-wing populism created an adversarial style of politics 
between the old liberal establishment alliance and the novel conservative one. 

While in Denmark, exclusion of the hard side of populism led to a cooperation 
within one establishment alliance,4 in California, inclusion of the hard side of populism 
led to cooperation within the liberal and conservative establishment alliance, but a 
competitive atmosphere between these two alliances. In the 1990s, the narrative of 
entrepreneurial modernization became dominant when the corporate capitalist coali
tion abandoned its strategy of integration with the public interest coalition and its 
strategy of domination toward the libertarian coalition. Its compromise with the 
libertarians made possible the fast deregulation of the electric industry. The public 
interest coalition, which had hoped to use some libertarian ideas to strengthen Califor
nia's energy policy, became sidelined, realizing that its cooperation with the libertarians 
had benefited the libertarian coalition more. 

10.1.3 The Intelligence of Politics 

Only integration really stabilizes. But by stabilization I do not mean anything station
ary. Nothing ever stays put. I mean only that that particular conflict is settled and the 
next occurs on a higher level. Mary Parker Follett, ip2^ 

An alliance can help make up for the defects of a single way of life, but it can never 
provide a lasting solution. Allies remain competitors; antagonism is always just 
beneath the surface. Thompson, Ellis and Wildavsky, ippo: 89 

In Part Two, we addressed the question of how to guide techno-economic innovation 
into a democratically legitimate direction by looking solely at the political process. As 
we said before, in Western democracies each democratically chosen innovation policy 
can in principle be regarded as a democratically legitimate attempt to guide innovation 
into a certain direction. Consequently, we concentrated on the more interesting 
question of what way of legitimizing innovation can be considered the most fruitful in 
the long run. 

Domination of one ideological coalition over other(s) seems to offer the easiest way. 
But it is counterproductive in that it breeds resentment among competing coalitions, 
and only advances policy learning within a coalition, ignoring the notion that policy 
beliefs of marginal coalitions may have added value. Integration therefore seems to offer 
a more fruitful way of legitimizing innovation. It treats different beliefs both as a 
potential threat as well as a potential source of inspiration. This strategy promotes 
policy-oriented learning across coalitions, which aims to satisfy all coalitions. The policy 
analysis to a large extent confirms that long-term cooperative policy learning across 
coalitions offers a constructive and intelligent way to democratically legitimize wind 
energy innovation. More important, our study also illuminates the limitations of such a 
proposition. 
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First of all, the national political culture constrains cooperative policy learning across 
certain ideological coalitions. In Denmark, cooperation of the establishment with the 
hard side of populism was not done. The establishment defined this perspective as an 
improper Danish deviance. In California, the soft side of populism disappeared from 
the political stage in the early 1980s. One might speak, therefore, of the bounded systems 

rationality of a democratic system, or, of the limited intelligence of democracy. Our com
parative study of the energy debate shows that the limitations of various political 
systems are different. Moreover, in the same way the mix of political cultures gradually 
changes, so do the limitations of the system of democracy. 

Second, our analysis shows that integrative and dominant coalition behavior often 
go hand in glove. In Denmark, dominant behavior of the establishment towards right-
wing populism created a niche for cooperative policy learning between the established 
and cooperative coalition. In California, integrative behavior of the public interest 
coalition towards right-wing populism led to competitive behavior between the liberal 
and conservative learning alliances. In principle, integrative and dominant behavior are 
not necessarily interdependent. In practice, however, these two types of behavior often 
are two sides of the same coin. This means that one might still plead for cooperative 
learning across two or more coalitions as the best way of democratically legitimizing 
innovation. Nevertheless, in practice, initiating and preserving a learning process 
between three ideological coalitions seems to be more trouble than it is worth. Cooper
ative policy learning seems to be subjected to the law of diminishing returns. 

Third, integration between ideological coalitions is only possible to a certain level. 
The use of a well-defined four-layer depiction of policy belief systems offered the 
possibility to keep track of the degree or level of integration between two ideological 
coalitions in a precise and verifiable way. In Denmark, the established coalition adopted 
a lot of ideas of the cooperative coalition. The long-standing cooperative learning 
process organized around the story of ecological modernization has led to a total 
integration of policy arguments within the first-order discourse (see Figure 5-6). This 
was possible only because the two coalitions have carefully avoided their ideological 
controversy between centralization and decentralization. The same mechanism that 
enables integration at the same time limits the degree of integration. While integration 
may lead to the joint support of policy programs, the reasons why various coalitions 
support these programs remain different. It is this ambivalence (being both attracted to 
and repelled by rival belief systems) that generates the "switching mechanisms," which 
continually forge, break apart, and re-form alliances (Thompson, Ellis, and Wildavsky 
1990: 88). 

The presence of mixed motives means that every alliance is facing several unsolvable 
inconsistencies. For example, the hope of the cooperative coalition is to achieve a 
decentralized electricity system that fits its preference about direct democracy. In order 
to this, however, this coalition has to moderate its suspicion of centralized planning as 
promoted by the established coalition. In its turn, the established coalition tries to 
achieve its objectives by using decentralized electricity production technologies as 
promoted by the cooperative coalition. 

In California, the regulated competition alliance may serve as another example. To 
achieve deregulation, the libertarian coalition had to temper its anti-statist attitude. In 
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its turn, the public interest coalition saw the introduction of competition as a means to 
increase the efficiency and diversity of the electric system and not as a goal in itself. In 
the end, the cooperative learning process left the public interest coalition empty 
handed. This shows that cooperative learning involves both opportunities as well as 
risks for the coalitions involved. 

Our study reveals that policy-oriented learning plays an essential role within the 
democratic legitimization process around innovation. In particular, cooperative forms 
of policy learning across ideological coalitions make a valuable contribution to the 
democratic quality of policy, as they guarantee that other perspectives on the policy 
problem beside the dominant one get a chance in the political debate. Although 
cooperative forms of policy learning are more productive than competitive forms they 
should not be considered a remedy for all ills. Those who are forever forecasting 
ideological convergence always will be disappointed {ibid. 93), that is, cooperative 
policy learning is not able to get rid of or transcend ideological conflict. But although 
cooperative policy learning is fallible and limited it seems the best method available to 
cope with differences in ideology. 

Second, as stated above, entering a cooperative policy learning process is a risky and 
ambivalent venture. A coalition that reaches out for a partner who can compensate for 
its weaknesses is actually playing the devil's advocate, and one that downplays the 
ideological differences fits out the wolf with sheep's clothes. Since its outcome is 
unpredictable, entering a cooperative learning process is a courageous event. Whereas it 
seems the best way for the establishment to stay in power, it is not a guarantee. While 
this strategy worked for the Danish established coalition, the opposite was true for the 
liberal establishment in California. 

Maybe some readers will be disappointed by the way policy-oriented learning is put 
into perspective. The fact that cooperative policy learning faces serious limitations and 
presents a never-ending, somewhat unpredictable story, however, makes it neither less 
useful nor less important. On the contrary, cooperative learning presents an essential 
mechanism both to construct and stabilize as well as to deconstruct and destabilize 
public policy in a dynamic and complex world. Destruction, creation and stabilization 
of policy programs often go hand in glove and are essential features of political innova
tion. We conclude that cooperative forms of policy learning are crucial for the demo
cratic quality of the decision making process around innovation, that is, the intelligence 
of politics. 

10.2 The Politics of Wind Energy Innovat ion 

The interaction between means and ends is most important. Often ends, both 
operational and general values (though perhaps not final values), change because of 
innovation in means. Yehezkial Dror, 1ÇJ3:16 

Coping with a many-sided world that is constantly changing is a highly contingent 
process. Policy learning depends on, or rather, is enabled and constrained by (amongst 
other things) national political culture, the dominant policy within a policy subsystem, 
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and techno-economic conditions. Above, it was explained how national political 
culture enabled and constrained cooperation between some types of coalitions. Our 
case studies illustrated that the two oil crises in the 1970s confronted the energy policy 
subsystem in California and Denmark with a situation it was ill equipped to cope with. 
Hence the existing policy and/or ruling ideological coalition(s) became discredited, and 
previously excluded alternative policy beliefs were bolstered. 

Until that time, the Danish government had had little control over the electricity 
sector. Since government could not be blamed, increasing command and control over 
the electric utilities could be perceived as a way out. Since, in California, an elaborate 
regulatory regime did exist, increasing regulation presented a far less obvious and 
credible solution than in Denmark. Consequently, policy change became guided by the 
wish for less regulation and more competition. In Part Three, we examined how the 
politics of innovation influenced and was influenced by techno-economic conditions 
and change. 

10.2.1 Innovation Networks and Traditions 

In Chapter 7, the notion of an innovation network was introduced to conceptualize the 
idea that political innovation and techno-economic development are mutually depen
dent and continually shape each other. The locus of innovation is the whole innovation 
network, that is, for an innovation to become successful each pole has to be developed, 
and their activities have to be tied to each other. Creating a high degree of integration 
between different network poles requires learning between various innovation actors, 
which was named joint innovation learning. 

The political pole can neither be considered the sole locus for legitimizing innova
tion. Instead of thinking of democracy as simply an interchange of political ideas, 
taking place within the policy subsystem, it is realized that, outside the political struggle 
is carried on by other means. Besides by the interaction of political beliefs, the demo
cratic quality of innovation is also determined by technical, managerial and consumer 
debates around innovation and the practice of techno-economic innovation. The 
process of democracy is understood, therefore, as the proliferation and interaction of 
both political and techno-economic ideas and practices. Consequently, we look for the 
politics of innovation within all poles of the innovation network. 

Since technological communities, the management of firms and consumer groups all 
have relative autonomy in perceiving and appreciating innovative situations, different 
types of means-end chains are always present, continuously evolving in interaction. 
Danish ecological practitioners neither developed the wind turbine for the industry to 
become successful, nor for the utilities to set up offshore wind farms. Still, these were 
indirect outcomes and unintended consequences of their activity. As Follett says, "The 
purpose in front will always mislead us. ... Activity always does more than embody 
purpose, it evolves purpose." (Graham 1995: 56-57) For these reasons innovation is seen 
as both cause and effect of actions of, and interactions between, policy makers, technol
ogists, firm managers and consumers within and across innovation networks. 

In Chapter 8, it was discovered that when policy makers try to set up a particular 
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innovation network, they do not (need to) begin from scratch. Instead of re-inventing 
the wheel, they are guided by historically developed relationships between political and 
techno-economic traditions, so-called innovation traditions. Normally, different 
ideological coalitions prefer different types of innovation networks that fit different 
innovation traditions, each offering 'standard ideal' ways of innovating. In the United 
States of America, the corporate, civilian, communal and entrepreneurial innovation 
traditions were discerned. In Denmark, the cooperative and flexible innovation tradi
tions played a major role. The historical macro-analysis was used to structure our 
micro-analysis, in Chapter 9, of the relationship between politics and techno-economic 
development in the field of wind energy. 

10.2.2 Initial Wind Energy Innovation in California, 1974-1982 

In California, the Brown administration played a pioneering role in the development of 
alternative energy sources. It came to support three types of wind energy innovation 
networks. The CEC attempted to set up a corporate wind energy innovation network, 
where large corporations were expected to develop and market megawatt-size wind 
turbines to be used in large remote wind farms managed by investor-owned utilities. 
This venture was supported by corporate capitalists and a part of the public interest 
coalition. The communitarian coalition advocated the decentralized production and 
use of small wind turbines, which also received government support; institutionally in 
the form of the OAT, and financially in the form of the wind energy tax credit program. 
Both attempts failed because anticipated technology producers and users showed little 
interest. Since the political will to set up these two innovation networks received 
minimal support within their production and consumption poles, most of these 
political actions have sunk into oblivion. 

Nowadays, California policy makers are mostly credited for backing the establish
ment of the independent (wind) energy business as supported by the libertarians and a 
part of the public interest coalition. Their promotion of an entrepreneurial wind energy 
innovation network resulted in the development of non-utility wind farms in which 
medium-sized wind turbines were used. Politicians had neither foreseen nor planned 
this development. The public programs installed had been directed at different innova
tion objectives; they were aimed at establishing different types of wind energy innova
tion networks. Business entrepreneurs, however, realized that the existing policies 
offered them the opportunity to set up independent wind farms. The Brown adminis
tration embraced this private initiative and started to encourage these entrepreneurial 
wind energy innovation activities. This is a typical example of mutual innovation 
learning. It also illustrates the pragmatic or common sense approach of the Brown 
administration or, in general, the public interest coalition toward energy innovation 
activities. The public interest coalition came to promote the development and use of 
renewable energy technologies regardless of whether this was done by families, com
munities, investor-owned utilities or third-party producers.6 

The pragmatic stance toward innovation enabled joint innovation learning through 
variation and selection. The entrepreneurial wind energy innovation approach proved 
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to be the fittest under circumstances that were politically intended to advantage the 
corporate and communal approach. Does this mean that non-political innovation 
actors had the final say? In other words, were non-democratic actors deciding about 
which 'political' direction wind energy innovation was going? The answer is, No! Policy 
makers still had a choice. As in Denmark, they could have detested this development 
and changed the rules of the innovation 'selection' game. In California, however, the 
entrepreneurial approach was tolerated and even embraced by policy makers. The 
dependence on other innovation actors who have relative autonomy does not directly 
imply that policy makers are bound hand and foot. 

While the activities of the independent wind farmers came as a surprise, its swift 
political acceptance was not surprising. In particular, in the field of gas cogeneration the 
entrepreneurial innovation approach was dominant and had led to the enactment of the 
Private Energy Producer Act in 1976 to facilitate non-utility power projects, and to the 
determined implementation by the C P U C of the federal Public Utility Regulatory 
Policies Act (PURPA) of 1978. In this way, wind farmers could benefit both from public 
policy measures that were originally aimed at guiding wind energy innovation into a 
direction that was preferred by either the corporate capitalist coalition or the 
communitarian coalition as well as from policies that stimulated an entrepreneurial 
innovation style in primarily the field of gas cogeneration. This is exactly what they did. 
As they imported the entrepreneurial innovation approach to the wind energy field, 
policy makers approved of this and came to support it; a nice example, therefore, of 
joint innovation learning. 

It can be concluded that the democratic quality of the decision-making process 
around wind energy innovation during the initial wind energy innovation phase in 
California was high. The Brown administration did not guide the development of wind 
energy into one particular political direction. Instead, several innovation approaches, 
each related to different political beliefs, were supported. Not just the manner in which 
the liberal establishment wanted to implement wind energy was stimulated, but also 
approaches advocated by the communitarians and libertarians. At the end of this 
period, the civilian/entrepreneurial wind energy innovation approach was most success
ful from a techno-economic perspective. 

Initial Wind Energy Innovation in Denmark, 1974-1984 

In the 1970s, the Danish government tried to set up a flexible wind energy innovation 
network. The Danish established coalition and liberal establishment in California had 
similar ideas about the best approach. In Denmark, a consortium of large Danish firms 
was supposed to develop and produce large-scale wind turbines to be set up in wind 
parks owned by the electric utilities. Like in California, this approach failed because of 
technological difficulties and lack of interest from the industry and utilities. Initially 
without any direct government support, the cooperative coalition aimed at a cooper
ative wind energy innovation network. The cooperative innovation approach looked 
like the one supported by the communitarians in California. While this 'soft' style of 
innovation did not arouse a lot of practical activity in California, it was successful in 
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Denmark, where many grassrooters, hobbyists and small entrepreneurs became 
involved in the development of (small) wind turbines for private use. 

Just as several political ideas of the cooperative coalition were gradually adopted by 
the established coalition, techno-economic development inspired by these ideas was 
gradually appraised by the established coalition. While its sectarians tried to represent 
cooperative wind energy innovation as a threat to the existing centralized electricity 
system, more and more coalition members came to see the new windmill industry as a 
sign of hope for the badly needed modernization of Danish industry. Consequently, the 
industry became technologically supported by the Rise Test Station. In addition, from 
1979 on, the private use of wind energy was subsidized in such a way that it created a 
wind turbine market large enough for the industry to slowly develop and make its 
products ready for export. The Danish home market was regulated by adjusting the 
amount of investment subsidy in order to restrict the profit margin of wind turbine 
owners, and by imposing rigid siting and consumption criteria. The set of regulations 
that was the result of a political settlement between the established and cooperative 
coalition, which was induced by the initial techno-economic success of the latter, led to 
a modest and slowly growing home market that provided fertile ground for improving 
wind turbine technology. A flexible/cooperative wind energy innovation network 
developed, in which the different actors dealt with each other in a very constructive 
manner; that is, joint innovation learning was widespread. 

It can be concluded that the democratic quality of the decision-making process 
around wind energy innovation in Denmark rose between 1974 and 1982. First, the 
government only supported wind energy innovation as advocated by the established 
coalition. At the end of the 1970s, the cooperative way of wind energy innovation was 
approved of by the established coalition and a flexible/cooperative wind energy innova
tion network evolved in the early 1980s. The techno-economic success of the cooper
ative innovation style helped to open up the political dialogue and increased the 
democratic quality of the political debate. Whereas techno-economic innovation first 
functioned as a provocateur, it gradually became a political integrator. 

10.2.4 Rapid Wind Energy Innovation in California, 1983-1986 

The innovation activities of the wind farmers broadened the scope of the libertarian 
policy beliefs and the related entrepreneurial style of innovating in the energy field. The 
libertarian nature of this third line of development in the field of wind energy was not 
clear to all political actors. Not even all libertarians appreciated this ideological trans
formation. For example, Governor Deukmejian, condemned the wind farms as symbols 
of Brown's soft energy policy and tax spendthrift behavior, and failed to see them as an 
example of the entrepreneurial type of development he favored. Other libertarians did 
recognize this and supported the extension of the energy tax credit program until the 
end of 1986. Thus, the beginnings of an independent wind power industry made them 
coalition temper thiet opposition to governmental interference. Innovation encouraged 
the cooperation between the libertarian coalition and a part of the public interest 
coalition. 
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While the innovation activity of the wind fatmers helped to prolong the energy tax 
credit program, the lack of techno-economic action in the communal wind energy 
innovation network decreased the credibility of the policy beliefs of the communitarian 
coalition. Lack of concrete techno-economic results made the Office of Appropriate 
Technology an easy victim for the new conservative administration. The 
communitarian coalition became the victim of the proven inadequacy of its own 
communal style of innovating. In contrast, the energy tax credit program, together with 
California's QF-policy, enabled and democratically legitimized the entrepreneurial style 
of wind energy innovation, which led to a strong growth of the independent wind farm 
business, but at the same time to the demise of the American wind turbine industry. 

Beside wind farms, California's implementation of PURPA led to the development of 
cogeneration, solar, biomass, small hydro, and geothermal power plants. The quick 
advent of the independent power industry and related technologies created a brand new 
political and techno-economic situation. The market ideology of the libertarians and 
the ecological ideology of the public interest coalition had materialized within new 
energy production technologies and industries. The story of entrepreneurial moderni
zation was full of entrepreneurial innovation. 

What about the civilian/corporate style of innovating? As we saw, the corporate 
capitalists and a part of the public interest coalition formed a policy learning alliance 
that was organized around the story line of ecological modernization. This cooperative 
political learning process enticed far less innovative activity than the innovation story of 
entrepreneurial modernization. The Reagan administration had drastically cut back the 
budget of the F W E P . Early interest by the California investor-owned utilities became 
bogged down because of reluctant large industries, bad technologies and decreasing oil 
prices. With respect to other types of promising alternative technologies, similar srories 
can be told. In particular, despite strong pressure by policy makers, the investor-owned 
electric utilities failed to seize the opportunity of gas cogeneration. The utilities invested 
their time and money in nuclear power and demand-side management (DSM), which 
they saw primarily as a means to save time for the nuclear power plants to come on line. 
Consequently, a strong independent energy efficiency industry did not evolve. 

It can be concluded that the arrival of the Reagan administration at the federal level 
and the Deukmejian administration in California caused a steep decrease in govern
ment support of both the communal as well as civilian/corporate style of wind energy 
innovation. From a political pluralist point of view, this impoverished the democratic 
quality of the innovation process. While the liberal establishment had promoted a 
politically diverse set of innovation styles in the field of wind energy, the libertarian 
coalition only tolerated its own preferred entrepreneurial innovation style.7 The 
libertarians even very nearly terminated their support to the civilian/entrepreneurial 
wind energy network. This probably would have resulted in a complete stop of all 
techno-economic activities. Instead, the independent wind power business experienced 
an uncontrolled and chaotic period of exponential growth. Abundant government 
stimulation, but a lack of governmental regulation, led to strong libertarian-like techno-
economic development that clearly provoked the corporate capitalist coalition. 
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10.2.5 Rapid Wind Energy Innovation in Denmark, 1983-1986 

One can conclude that the Americans profited from the fact that the Danish policy 
makers had regulated wind energy innovation in such a way that it was characterized by 
weak market development, weak competitive behavior, integrative behavior with respect 
to technological innovation, easy availability of technological information, and excellent 
market transparency. Under these favorable conditions, a reasonably reliable technologi
cal wind turbine design was developed that came in handy for the American wind 
farmers, who were bursting for reliable wind turbine technology. The cautious, incre-
mentalist approach to innovation, however, generated a too modest economic develop
ment. While the Americans relied on Danish regulation, the Danes relied on the uncon
trolled, speculative development that Californian policy makers had fostered. Profits 
from the Californian market provided the Danish wind turbine producers the invest
ment money needed for boosting their technology and professionalizing their industry. 

In this way, the Danes got the best of both worlds. At home, wind energy innovation 
was regulated in agreement with the political ideas of the cooperative and established 
coalition. In California, they found an export market that had stimulated sufficient 
techno-economic activity to establish an enduring flexible/cooperative wind energy 
innovation network. From the perspective of democratic steering, it is interesting that 
the Danes profited from a type of development abroad that they clearly rejected at 
home. Just as the Danish establishment alliance rejected right-wing populist ideas, it 
repudiated, as proven by its reaction to the Danish boom, the related entrepreneurial 
style of innovating. Danish policy makers preferred a more regulated and transparent 
style of innovating, but while they did not tolerate a Wild West type of development in 
their backyard, they did not mind profiting from the wind boom in the real Wild West. 
The democratic debate around wind energy innovation thus stopped at the Danish 
border. The fact, however, that the wind turbine industry crossed that border in search 
for export markets facilitated its rapid development and technology, which in turn 
secured cooperation between the cooperative and established coalition in the field of 
wind energy. A thriving export market represented an important precondition for joint 
innovation learning. In other words, successful techno-economic innovation driven by 
the massive export market functioned as a political integrator. 

10.2.6 The Exclusion of Wind Energy Innovation in California, 1987-1995 

In Part Three, we found that the two policy narratives distinguished in Part Two 
presented two comprehensive innovation stories. This meant that, besides containing 
a political message, the story of entrepreneurial and ecological modernization 
included a corresponding style of innovating. Because the policy narrative forms an 
integral part of the innovation narrative, the political struggle cannot be detached 
from the techno-economic struggle. We saw that the story of entrepreneurial innova
tion was the result of, and enabled, a long-term cooperative learning process between 
the libertarian and a part of the public interest coalition. In addition, public policy 
programs advocated by this alliance inspired a lot of techno-economic activity. New 
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energy production technologies were developed and a new independent energy 
industry was founded. 

The story of ecological modernization guided the learning alliance between a part of 
the public interest coalition and the corporate capitalists. Although this establishment 
alliance was successful from a political or policy learning point of view, the narrative of 
ecological modernization embodied far less innovative activity than the entrepreneurial 
innovation story. As techno-economic progress induced by the story of entrepreneurial 
modernization strengthened the cogency of this narrative (with respect to both the 
political message as well as the associated innovation approach), the relative lack of 
techno-economic progress induced by the story of ecological modernization weakened 
its persuasiveness. 

As said before, the sudden arrival of the new independent power industry created a 
political and industrial deadlock. While the conservative establishment dominated the 
overall political climate, the liberal establishment still dominated at the level of the 
energy policy subsystem. This was related to the central techno-economic role of the 
investor-owned utilities, whose monopoly position, however, was no longer viewed as 
'natural.' The utilities' attempt to politically undo the independent power industry was 
like the last convulsion of their hegemonic reign. They failed and were forced to 
tolerate and compete with the new industry. As a result, the fight between the two 
innovation stories entered into a new phase. 

Gas cogeneration plants represented the trump technology within the story line of 
entrepreneurial innovation. Strong techno-economic development in this field over the 
last decade had made cogeneration power plants one of the most reliable and least 
expensive electricity production technologies in the State. Thus, gas cogeneration was 
presented as proof of the success of the market-based approach to innovation as pro
moted by the libertarians. While the cogeneration industry was able to live up to the 
techno-economic expectations implicit within the story of entrepreneurial innovation 
and in this way strengthened the plausibility of this innovation narrative, the techno-
economic position of the wind power industry was much weaker and did not (yet) 
agree with the demand for an open, competitive energy economy. The way in which 
the wind power industry changed its business strategy in response to the absence of 
government policy in the wind energy field in the second half of the 1980s proved this. 

After the suspension of the is 04 contracts and the expiration of the tax credit 
program, the California government slashed its activities with respect to wind energy 
innovation. This fit the laissez-faire ideology of the libertarian coalition, but caused 
firms to change their strategy into a direction that supported the monopoly structure of 
the electricity market. Before, extensive government support had stimulated firms to 
become independent wind power producers. When the support stopped, companies 
began to present themselves as wind farm developers that wanted to set up wind farms 
for investor-owned utilities. Thus, contrary to laissez-faire doctrine, government 
interference stimulated an entrepreneurial approach to wind energy innovation that 
defied the monopoly position of the 1 o us, while the retreat of government led com
panies to adopt a strategy that agreed with the corporate wind energy innovation 
approach that supported a dominant market position of the ious . In short, the inde
pendent wind power industry arose due to a combined entrepreneurial/civilian innova-
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tion approach to wind energy, but when the support for wind energy from the govern
ment stopped, the industry changed its course and came to advance a corporate wind 
energy innovation network since it was not ready to compete heads on with other 
electricity production industries. 

At the time the corporate wind energy innovation network started to bear its first 
fruit, the BRPU-process created a new possibility for the civilian/entrepreneurial 
innovation approach. As we saw, this process was overruled by FERC. Meanwhile, 
California was undergoing the worst economic downturn since the Great Depression, 
and electricity prices in the Golden State were among the highest in the United States. 
This made the debate about restructuring the electricity production sector flare up. The 
political debate led to a new alliance between the libertarian and the corporate capitalist 
coalition. This political truce was an almost inescapable outcome of the technological 
and industrial changes that had been politically stimulated after the oil embargo and the 
passage of PURFA. 8 While creating splendid opportunities for the gas cogeneration 
industry, the new situation seems not to have been directly beneficial to the develop
ment of the wind power industry. 

This final part of the California wind energy story clarifies some extra insights in the 
relationship between politics and techno-economic innovation. First, it demonstrates 
that relevance and credibility of policy beliefs strongly depend on the innovative power 
of the corresponding innovation approaches. The relative weakness of the civilian/ 
corporate style of innovation in the energy field weakened the position of the corporate 
capitalists in favor of the libertarians whose entrepreneurial style of innovation was very 
successful. 

Second, it shows that the competition between various techno-economic options 
takes place on different interacting levels: the technological, market and political level. 
An advantage on one level will often lead to an advantage on another level. As a result, 
some techno-economic options will have a larger impact on the political debate than 
others. As Smutny-Jones,9 the director of I E P , expresses it, "The gas cogeneration 
industry was the big dog in the fight." Its techno-economic success drove the electricity 
restructuring debate, in which the renewables industry had a more marginal position. 
While the gas cogeneration industry tried to force the political process, the renewable 
energy industry was moved to the fringes. 

Third, and related to the second observation, the development of the wind power 
industry shows that technology and industry are neither neutral nor deterministic. The 
political meaning of both the wind power technology and industry changed when the 
political support for it dropped in the mid-1980s. Techno-economic innovation appears 
to be versatile. To become political, it has to be given political meaning. In theoretical 
terms, this suggests that the activities within the scientific, technical, producer and 
consumer poles of the innovation network are not political in themselves, they are 
political only in interaction with activities within the political pole. So, while the whole 
innovation network is political, the separate poles are not. 

This does not ignore the fact that certain technologies might tend toward a certain 
political usage, that is, they may tend to fit in and support specific political cultures 
better than others. Nevertheless, for such a tendency or 'political intentionaliry' (Ihde 
1990,1993) to become real, political action has to be taken. It is exactly their flexibility 
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or political multi-interpretability that provides technology and industrial structures a 
relatively autonomous role within the political debate around innovation. Techno-

economic innovation can be used to materialize political beliefs, and thereby, to reproduce 

and stabilize them. But while it can guide the political debate around techno-economic 

innovation, it can not once and for all remove or block the political debate around techno-

economic innovation. We will come back to this important statement when we recapitu
late the various conclusions after the description of the Danish story of wind energy 
innovation in the period after 1986. 

10.2.7 The Inclusion of Wind Energy Innovation in Denmark, 1985-1995 

The quick response of the Danish government to the wind boom had several goals. 
First, it was meant to stop an entrepreneurial type of development that was disapproved 
of by the cooperative and established coalition. Second, the re-introduction of the rigid 
siting rule by linking it to the state subsidies for wind energy tried to regulate the 
private use of wind energy. Third, the first IOO-MW agreement aimed at bringing the 
activities of technologists and firm managers within the flexible/cooperative innovation 
network in line with the political beliefs of the established coalition. Herewith, the 
established coalition definitely recognized that the innovation network, initiated by the 
cooperative coalition, was superior in a techno-economic sense to the flexible innova
tion network it had tried to set up. Having learned from experience, it came to follow 
the adagio, "If you can't beat them, eat them." 

This strategy worked, and wind turbine firms gradually shifted their business and 
innovation strategy towards the utility market, while at the same time, the private 
cooperative market for wind turbines remained alive and kicking. More important, the 
long-term cooperative policy learning process between the established and cooperative 
coalition around the policy story of ecological modernization had altered the political 
reason for 'eating.' The 'food,' or the 'process of eating' had changed the 'eater.' So, the 
German expression 'Der Mensch ist was er ißt' (Man is what he eats) seems to be a 
more appropriate saying. 

While, in the mid-1980s in California, the political meaning of wind energy innova
tion changed almost instantly from one that supported a libertarian way of life to one 
that fortified the adversarial policy beliefs of the corporate capitalist coalition, the 
meaning of wind energy innovation in Denmark changed gradually, as a result of a 
steady and cooperative policy-oriented learning process between two different but 
cooperative coalitions. Techno-economic innovation advanced a policy learning process 
that led to a novel political understanding of wind energy innovation, which in its turn 
maintained political support that fostered wind energy innovation. The wind energy 
innovation process in Denmark again demonstrates the interpretive flexibility of 
techno-economic innovation. However, while in California this was related to the fact 
that different coalitions were free to use techno-economic innovation to bolster their 
political views and power, in the Danish case flexibility refers to a truly creative political 
process, in which, through a continuous, open and constructive debate, new political 
meaning was given to wind energy innovation. 
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10.2.8 The Political Role of Techno-Economic Innovation 

Both cases show that the relevance and credibility of policy beliefs strongly depend on 
the innovative power of the corresponding innovation approaches. This finding has 
major implications for the way we should look at the question of democratic guidance 
of techno-economic innovation. 

In section lo.i, we thought of the democratic process as a political debating process 
between various ideological coalitions, of which the outcome decided the legitimacy of 
the innovation process. In that case, we found that cooperative policy learning deter
mines the quality of the decision making process around innovation. The analysis in 
section 10.2 shows that the cogency of policy arguments relates to expectations that 
surround techno-economic innovations, their proven validity or irrelevance, and their 
presence or non-existence. 

It follows that the democratic fight is not solely a battle of words and arguments, it is 
strongly related to technological and industrial practices. This implies that we should 
look for the essence of democracy in the interaction between these techno-economic 
practices and political ideas. The advanced perspective in this section (Part Three) does 
not render the findings of section 10.1 (Part Two) irrelevant. It only recognizes the role 
played by techno-economic innovation within the debate, and tries to understand its 
implications for the ideal of democratic guidance of techno-economic innovation. 

We found that techno-economic innovations can play different types of political 
roles. For example, in the 1970s wind energy innovation in Denmark played the role of 
a political intriguer, by trying to arouse the interest of the established coalition in wind 
energy. In the early 1980s, it came to serve as a political compromiser, as it stimulated the 
established and cooperative coalition to find common ground. In the course of the 
1980s, wind energy innovation came to function as a political integrator, or even better, 
as a political inspirer, which equipped a creative policy learning process within the 
establishment learning alliance. 

The cases also show that the role played by techno-economic innovation within the 
political debate is highly contingent. For example, the initial peripheral position of the 
cooperative coalition within the 1970s Danish energy debate, and the lack of reliable 
wind energy technology at that time, forced this coalition to use wind energy innova
tion as a symbolic crowbar to open up the debate around the use of nuclear power, 
which at that time played the role of a political dominator. The different roles that 
techno-economic innovation may play within the political debate both are shaped by 
and shape the interactions of the various ideological coalitions. 

10.3 The Intelligence of Innovation 

De onderstroom, die niemand ziet, bepaalt de richting op elk gebied. StefBos, 199710 

In his famous analysis of modern Risk Society, the German sociologist, Ulrich Beck, 
(1992: 187) maintains that, "[T]he political system is threatened with disempowerment 

while its democratic constitution remains alive. The political institutions become the 
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administrators of a development they neither have planned for nor are able to structure, 
but must nevertheless somehow justify."11 

This opinion supposes that, currently, the central political system only has a modest 
influence on the techno-economic system. Such a powerless position of the political 
system might be related to the political dominance of free market ideology. In this case, 
political impotence is self-inflicted and the only thing that remains for the policy 
sciences is to demonstrate the democratic limitations of this view. As Touraine (1997: 
189) argues, "To some extent, the market economy is democracy's antithesis, as the 
market attempts to prevent political institutions from intervening in its activity, 
whereas democratic politics attempts to promote intervention so as to protect the weak 
from the domination of the strong." In case the weak position of policy makers is not 
self-chosen, a better understanding of the role of politics in techno-economic innova
tion and vice versa, is a precondition for strengthening their position. 

With respect to the political role of techno-economic innovation, Harbers (1997: 
160) holds that, "politics is more a question of design than of debating," and thus 
concludes that "democracy can be better defined as the proliferation of practices than as 
the proliferation of ideas". Our inquiry shows that while techno-economic innovation 
can steer the politics of innovation, it cannot remove or block the political debate. In 
other words, the political system always maintains a relative autonomy against the 
techno-economic system for purposes of political intervention. Consequently, we arrive 
at a more moderare position than Harbers and argue that the essence of democracy is 
found in the interaction between political and techno-economic practices and ideas. 

Figure 10-1 
The democratic circle of innovation. 
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Our study shows that if policy makers want to guide techno-economic innovation into 
a democratic legitimate direction three interrelated processes have to be considered 
continuously. First, the democratic quality of the debate needs to be high. Second, the 
process of innovation implementation needs to be optimized. Third, the political and 
democratic role of techno-economic innovation has to be monitored, so it can be used 
as an appropriate input for the ongoing debate around innovation. This step completes 
the democratic circle of innovation (see Figure io-i). 

10.3.1 The Democra t ic Deba t ing of Innovat ion 

We found that the way politics is actually done in the energy policy field is different 
from the way in which the contemporary policy sciences usually conceptualize and 
study the political process. At the moment, it is commonly held that the interaction 
between coalitions of policy actors is basically driven by competition (cf. Sabatier 1993: 
5). From this view, competitive forms of learning within coalitions are dominating the 
political bargaining process. Politics is characterized by adversarial relations between 
coalitions, and special type of actors, so-called 'policy brokers', are needed to help 
coalitions "to find some reasonable compromise that will reduce intense conflict." 
(ibid. 19) 

Our findings do not match this competitive image of politics in which dissenters are 
mainly regarded as enemies. The energy policy field depicts a more sophisticated way of 
doing politics in which both competitive and integrative coalition behavior is present. 
Coalitions regularly form learning alliances, in which they downplay their ideological 
differences in order to search for innovative policy solutions in which both political 
aspirations find a place. Such learning across coalitions was not driven by a forum 
"prestigious enough to force professionals from different coalitions to participate." {ibid. 

54)12 The rationale for cooperation was simply the idea that cooperation might be 
beneficial (in the long term) for both coalitions. 

From a democratic perspective, such an advanced understanding of where a coali
tion's self-interest lies represents a hopeful and powerful insight. Realizing that a 
strategy of integration offers a fruitful long-term strategy for staying in power may 
motivate dominant coalitions to open up towards marginal political views. In the 1970s, 
the public interest coalition let the ideas of the hard side of populism into the 
Californian energy debate. In Denmark, the soft side of populism represented the 
political underdog whose ideas were gradually admitted by the established coalition to 
enrich the debate. The realization that the ideological 'otherness' of a marginal coalition 
may embody a source of inspiration for the main coalition safeguards democratic 
pluralism. Moreover, the strategy of integration allows for the constructive use of 
political pluralism. 

Within the competitive vision on politics, policy learning is bound to stay within the 
confines of a coalition's policy belief system. Novel situations are perceived as old 
problems and treated with old solutions. In the complementary cooperative mode, 
coalitions re-evaluate their perception of the policy problem and look for new common 
solutions that fit the present situation. Whereas competitive behavior is about following 
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ideals and relating to the past, integration is about creating ideals and relating to the 
future, and forms the key to political innovation. 

We conclude that integrative behavior increases the democratic quality of the debate 
because it both safeguards political pluralism as well as advances its constructive use. 
The story of wind energy innovation shows that the demand for and use of political 
pluralism is not just based on some theoretical democratic ideal, but also on political 
pragmatism and a sense of reality. 

10.3.2 The Democratic Implementing of Innovation 

Good policy analysis always considers resources and objectives, means and ends 

together, never separately. Wildavsky, 1979:10 

For long, basic research was considered as the goose with the golden eggs. The idea was 
to just put money into the science-and-technology goose and golden eggs would simply 
roll out in regular pace. In the 1970s, some began to notice that some of the geese were 
rather slow in laying eggs, or had stopped laying eggs. Others observed that into some 
of the geese more gold had to be put in than could ever expected to come out. Still, 
others argued that some of the geese's eggs were rotten and complained about the smell 
they were spreading. In summary, the blind faith in scientific and technological prog
ress was corroding. Related to this both the effectiveness of'technology-push' oriented 
policies as well as the naturalness of the positive societal value of any techno-economic 
innovation came under attack. 

Although technological determinism continues to inspire policy makers (in particu
lar in the United States), an increased understanding of the innovation process has led 
to a considerable improvement in focus. It was realized that a linear view of innovation 
that modeled innovation as a number of successive phases (research, development, 
demonstration, diffusion, and utilization) was no longer appropriate. An increased use 
of a systems view of innovation helped to open up the 'black box of innovation,' or 
rather, it helped to visualize the 'seams' of the 'seemingly seamless innovation web.' 

Like the morning rime manifests the separate threads of a cobweb, the concept of the 
innovation network increases the sensitivity of policy makers for the variety of actors 
and related perspectives involved in the process of innovation. It became acknowledged 
that, beside scientists and technicians, a wide variety of actors, like policy makers, firm 
managers and users, commonly play an important role in the shaping of techno-
economic innovation. The recognition of the heterogeneous nature of the innovation 
actors and the related interdisciplinary and interactive nature of innovation has led 
scholars and policy makers to abandon the linear model of innovation and to adopt a 
network approach. In this view, innovation is seen as an interactive process, combining 
scientific, technical, economical, consumer and political aspects and involving a 
multitude of public and private actors. 

Within such an interactive vision of the innovation process, the source of innovation 
is no longer solely reserved to science and technology, but can, in principle, be located 
(simultaneously) in each network pole. Accordingly, no part of the network should be 
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neglected in advance to public innovation policies. As Catacostas and Muldur (1998: 
148) put it, "From the most basic research to industrial design of social experiment and 
market research, nothing, in principle, may be excluded from the scope of government 
intervention."'3 This insight requires policy makers to be intensively engaged with all 
potential facets of innovation. In short, by exposing the full complexity of innovation, 
the network approach strongly widens the scope of innovation policies, placing greater 
demands on policy makers and the content of innovation policies. 

As explained in this book, a learning perspective is needed to encourage effective and 
democratically legitimized innovation. The systems view tells that innovation only 
works when all innovation activities are geared to one another. The demand for a high 
degree of integration requires continuous learning between all the players involved in 
the innovation process; so-called joint innovation learning.14 With respect to policy 
makers, joint innovation learning should be aimed at the effective implementation of 
democratically legitimized innovation. For effective implementation, policy makers 
should grasp the reciprocal behavior of other innovation actors well enough to antici
pate it, in order to stimulate them to find common or convergent interests and views. 
In the linear model of innovation, policies stimulated technological modernization or 
market development. Within the interactive network approach the policy maker 
becomes a public manager of interdependence, an innovation coordinator or integrator, 

whose goal is to help innovation networks emerge, to aid in their development and to 
stimulate interactions between innovation actors in order to increase the network's 
degree of convergence (cf. Callon et al. 1992). 

Next, to democratically implement innovation, policy makers have to safeguard its 
political meaning, by arranging that all relevant aspects of innovation come to agree or 
stay in line with the evolving set of political goals. While current literature is much 
occupied with the question of bow to boost the effectiveness of innovation policies, 
little or no attention is given to the question of the democratic quality of innovation. 
Consequently, many scholars readily translate their insights about the interactive and 
dynamic nature of innovation into policy recommendations, without considering the 
interactive role policy makers themselves play. To paraphrase one of Ellul's (1964: 436) 
concluding remarks in the book, The Technological Society, "None of our wise men ever 
pose the question of the end of all this. The 'wherefore''is resolutely passed." If the 
question of societal value is addressed, political goals are often figured to be pre-defined 
and stationary during the process of innovation. 

So, despite all attention given to the diversity of innovation actors, and the dynamic 
and interactive nature of innovation, current literature refrains from discussing the role 
policy makers play in an interactive and dynamic fashion. Most Science & Technology 
scholars treat policy makers as mere innovation outsiders, and make the mistake of 
considering means and ends, or problem-solving and problem-setting, separately.15 In 
this book, we have tried to avoid this typical error and find theoretical concepts to study 
and take account of the dynamic and interactive role played by policy makers within 
the innovation process. 

A first logical step was set in Part Two, where we analyzed policy change over a 
period of two decades. This exercise increases the awareness that policy means and ends 
are constantly on the move. It breaks up the myth of innovation as being guided by a 
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fixed set of political objectives, and shows that, on the contrary, innovation is steered by 
a gradually evolving, mixed set of objectives, and is directed at continuously moving 
political targets. Consequently, innovation actors cannot regard politics as a stable 
beacon in the midst of a changing world. They are like navigators orientating on a 
misty sea using policy lighthouses that slowly change their position and code of signal. 
Even worse, the lighthouse keepers are modifying the co-ordinates and coding of their 
lighthouses partly by anticipating and reacting to the behavior of the sailors whom they 
are trying to keep away from shallow water and guide into their safe harbor. 

Next, the mutual dependence of political and techno-economic activity was 
conceptualized by including a political pole within the innovation network. Examining 
this interdependence from an historical perspective clarified that political traditions are 
often historically linked with techno-economic traditions, and vice versa. This exercise 
demonstrated that implementing innovation policies is not always about establishing 
jone particular innovation network. When, like in the case of wind energy, a politically 
diverse set of innovation networks exists, the policy maker's has to decide on whether 
and in what way each network is to be supported. 

Since techno-economic innovation has political qualities (Winner 1977), the demo
cratic quality of innovation is not only determined by the quality of the political debate. 
In other words, politics does not solely constitute arguments, but is also embodied in 
technological and economic development. Democracy has a material side to it (cf. 
Achterhuis 1997). To examine the democratic features of innovation, the researcher is 
forced, therefore, to widen the field of investigation. Besides, to safeguard the demo
cratic quality of innovation, policy makers need to widen their scope with respect to the 
design of innovation policies and the monitoring of the political nature of innovation.16 

If democracy is the means to safeguard political pluralism, it also has to safeguard techno-

economic pluralism. Innovation policies should, therefore, stimulate and give room to 
marginal innovation networks. In other words, a democratic politics should attempt to 
set up innovation policies that prompt the proliferation of as many politically distinct 
innovation approaches as possible (cf. Harbers 1997:160). We should add that our case 
studies show that what is possible is defined by the national political culture. 

Does this policy recommendation actually make sense, or is it just a democratic ideal 
of a daydreaming scholar? For answering this question, we will make use of the, by 
now, familiar distinction between competitive and integrative political behavior. 
Within the competitive view on the politics of innovation, innovation is characterized 
by rival ways of innovating. In this situation, joint innovation learning is bound to stay 
within the confines of a coalition's preferred innovation network, and accordingly, the 
political nature of innovation will remain unaltered. Political impulses are expressed by 
means of techno-economic innovation, which strengthens, maintains or weakens the 
political position of the related coalition. From a competitive view, it makes no sense 
for the dominant coalition to support alternative innovation approaches. The success of 
such an alternative approach may well undermine its political hegemony. Coalitions 
will try to set up their own politically preferred innovation network. Although the 
above plea for a pluralist innovation implementation strategy makes little sense from a 
competitive perspective, both in California and Denmark such a pluralist strategy 
became adopted in the wind energy field. 
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In California, rhe Brown administration simultaneously supported three distinct 
wind energy innovation networks. Hence, this pragmatic approach caused the pluralist 
nature of the energy debate to be reflected in innovation policies. In Denmark, things 
worked the other way around. First, the government only supported the innovation 
approach as advocated by the dominant established coalition. Yet, the cooperative 
innovation network prospered. Its techno-economic success drew the attention of the 
established coalition and caused the government to subsidize networks. Accordingly, 
the pluralist nature of the innovation game became reflected in the Danish wind energy 
innovation policy. 

Let us present a third example. In, a lot of public money was put into wind power, 
but the innovation process was barely regulated. In Denmark, wind energy innovation 
was just sufficiently stimulated and strongly regulated. We discussed the pros and cons 
of both situations in subsection 10.2.5, and maintained that the relative 'success' of 
wind energy innovation in Denmark and California crucially depended on the coinci
dental and mutually beneficial mixture of the two policies or, in general, innovation 
styles.17 

These examples demonstrate that, as concluded in subsection 10.3.1, a competitive 
perspective on the politics of innovation should be completed with a cooperative one. 
Within the latter view, a strategy of variation and selection is not only dictated by some 
democratic principle, but also by pragmatism and an advanced understanding of where 
a coalition's long term self-interest lies. In the cooperative view, innovation approaches 
promoted by marginal coalitions are not only regarded as threats to the innovation 
approach promoted by the dominant coalition, but are also seen as potential sources of 
inspiration that may even help the dominant coalition to stay dominant in the long 
term. This insight may cause dominant coalitions to open up towards marginal political 
views and prompt alternative innovation approaches. For example, in Denmark, the 
soft side of populism not merely inspired the debate, and the related soft side of 
innovation enriched the innovation process. In the 1970s, the public interest coalition 
both allowed the hard side of populism to inspire the debate, as well as encouraged the 
related hard side of innovation to strengthen the innovative power of the electricity 
sector. 

The observation that marginal innovation may embody a source of inspiration for 
the main coalition's preferred innovation approach pleads in the defense of a pluralist 
innovation implementation strategy as promoted by Harbers (1997). Such a strategy is 
expected to safeguard the ideological pluralism of techno-economic innovation. It only 
makes sense for the dominant coalition, if a coalition can integrate elements of the 
alternative innovation approach into its own preferred style of innovating. This requires 
joint innovation learning across networks. Our study illustrates that the integration of 
netwotks is not just the annexation of a politically marginal network by a politically 
dominant one. The techno-economic integration of innovation networks is often 
accompanied by a cooperative policy learning process across related coalitions, which 
ensures that, in the process of integrating, the evolving network receives new political 
meaning. 

It follows that political pluralism or the democratic quality of innovation can be 
ensured by an implementation strategy that either promotes a variety of politically 
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distinct innovation approaches, or fosters an innovation approach that integrates a 
variety of different political values. Consequently, to safeguard the democratic quality, 
policy makers should not only consider the initial development of a politically diverse 
set of innovation networks, but should also be engaged with guiding their interaction, 
based on the political debate, or rather, the interactions of the various coalitions that 
define this debate. 

10.3.3 The Democratic Monitoring of Innovation 

In order to have a refined political debate about innovation policy makers should have a 
good understanding of the political nature and role of techno-economic innovation. 
Within current literature there is a rather simplistic understanding of the democratic 
role of techno-economic innovation. Winner (1977) is among the first to explore this 
view. Following Mumford (1964), he discerns two democratic types of technologies, 
"one authoritarian, the other democratic, the first system-centered, immensely power
ful, but inherently unstable, the other man-centered, relatively weak, but resourceful 
and durable." (Winner 1977: 19) Probably, Winner's advice to politicians would be to 
stimulate the development of democratic technologies, while avoiding technologies that 
establish authoritarian social relationships (cf. Sclove 1995: 62). We do not adhere to 
such a reductionist dichotomous vision on the nature of innovation (cf. Smits 1997: 
112). 

A combined competitive and cooperative perspective provides us with a more 
realistic and sophisticated approach to the political role of techno-economic innova
tion. Techno-economic innovation is neither authoritarian nor democratic, but may 
assume a whole range of political roles. Besides acting as a political dominator, techno-
economic innovation can also prompt political compromise or even integration. 
Whereas the role of political dominator leaves the political meaning or nature of 
innovation unchanged, the integrative role may change the political meaning of 
innovation. For example, in Denmark, the success of the cooperative wind energy 
network paved the way for a long-term cooperative policy learning process with the 
established coalition, in which new meaning was given to wind energy innovation. This 
led to a policy that encouraged the integration of the cooperative and flexible approach 
to wind energy innovation. 

In the political struggle trying to be the fittest is often not a matter of proving one's 
beliefs (means and ends) to be better than the beliefs of others, but a matter of helping 
one another by finding out how the different views can complement each other. Our 
case studies have demonstrated that mutual cooperation often provides a more sensible 
strategy than face-to-face competition. The finding that cooperative political behavior 
is not just preferable from a moral point of view, but also makes sense in everyday 
politics presents a hopeful sign for democracy because, as we concluded in subsection 
10.3.1, integrative behavior increases the democratic quality of the debate by safeguard
ing political pluralism. Since political pluralism implies techno-economic pluralism, 
innovation policies should stimulate the development of a politically diverse (set of) 
innovation network(s). 
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Democratic pluralism implies a politically diverse innovation space, in which the 
various approaches to innovation may freely compete and/or collaborate with each 
other. Guiding innovation into a democratically legitimate direction thus implies 
giving room to and stimulating a variety of politically distinct innovation approaches. It 
also acknowledges the relatively autonomous position of techno-economic actors with 
respect to the political process. Techno-economic action may create totally new options 
that policy makers may perceive as either risks or opportunities. The democratic 
challenge here is to politically interpret these techno-economic developments in order 
to give them a proper place within the political debate, and adjust them to political 
needs. This would require a type of joint innovation learning that is not aimed at 
optimizing the implementation process, but at better understanding the political 
meaning and role of techno-economic innovation 

Again, this goes against contemporary common sense that techno-economic innova
tion has a dynamics of its own and cannot be adjusted. Such a juggernaut vision on 
techno-economic innovation would automatically prove Beck's (1992) thesis on the 
disempowerment of the political system with respect to the techno-economic system. 
Our study provides us with a far more positive outlook on the prospects for policy 
makers in bringing techno-economic development in line with political needs. For 
example, the Danish case showed how the design of the siting rules for wind turbines 
formed one of the crucial political instruments that shaped the development of wind 
energy. As is embodied within the interactive network approach on innovation, and as 
illustrated numerous times within our study, there exist myriad ways for policy makers 
to guide techno-economic development into a democratically legitimate direction. 

Three things have to be ensured for making innovation intelligent from a democratic 
perspective. The political debate on innovation, as well as the implementation of 
innovation, should take place in a pluralist manner. Moreover, to detect and assess the 
unintended and intended political consequences of innovation, policy makers need to 
continuously monitor and assess the democratic role techno-economic innovation is 
playing. 


