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3UHIDFH�

This paper is an attempt to systematise and extend a line of argument that was 
central in my doctoral dissertation, 7KH�KLHUDUFKLFDO�V\VWHPV�SDUDGLJP�LQ�WHFK�
QRORJLFDO�LQQRYDWLRQ (Ørstavik 1996). The central theme is how very influential 
social democrat policies have transcended the conventional dichotomy between 
“pure” and “applied” science, as well as the so-called “linear” modelling of science 
and industry dynamics, and how these policies during the post-war period have 
been aimed at building a V\VWHP�RI�LQQRYDWLRQ for scientific research, technology 
development and knowledge based industry. What has changed over time is not 
the idea that a system had to be built, but KRZ this system should be managed, 
and not least, how it should be PDQDJHG. 
 
I would like to express my gratitude to Arne Isaksen for giving me the opportu-
nity to develop this argument within the framework of the 60(32/ project. 
 
Oslo, April 1999 
 
 
Finn Ørstavik 
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7KH�KLVWRULFDO�HYROXWLRQ�RI�LQQRYDWLRQ�DQG�
WHFKQRORJ\�SROLF\�LQ�1RUZD\��

���,QWURGXFWLRQ�

The purpose of the present paper is to offer a brief overview of the evolution of 
innovation and technology policy in Norway in the post-war period. It is plain, 
however, that since (i) the ideas of LQQRYDWLRQ�SROLF\�and� WHFKQRORJ\�SROLF\ are 
quite recent, and since (ii) the institutionalisation of a policy system with the 
explicit aim to influence innovation activities in the economy and the “rate” and 
“direction” of technological change, there is no straightforward “recorded his-
tory” of the policies we are interested in. At the same time, there can be no 
doubt whatsoever that policies have been made that have influenced both inno-
vation and technology throughout the post-war period. It is in particular for in-
dustrial policies that such impact can be most easily traced. But also economic 
policy and policies for higher education have had considerable impact. And 
gradually emerging, policies aimed specifically influencing research, science and 
the cross-fertilisation of science, technology and innovation activities in industry 
have been devised, and have had important consequences. 
 
It is not in itself the development of new policy concepts that is our central 
theme here. Nor is our primary concern the actual building of institutions to 
carry out such policies.1 What we are trying to do, is WR�FKDUDFWHULVH�WKH�§GH�
IDFWR¨�LPSDFW�RI�SROLFLHV�ZLWK�UHVSHFW�WR�LQQRYDWLRQ�DQG�WHFKQRORJ\��DQG�
KRZ�WKLV�LPSDFW�KDV�FKDQJHG�RYHU�WLPH. In this context, we by LPSDFW�RQ�
LQQRYDWLRQ mean the policy effects on ILUPVª�DWWHPSWV�WR�LQWURGXFH�QHZ�RU�
LPSURYHG�SURGXFWV�DQG�SURGXFWLRQ�SURFHVVHV2 By LPSDFW�RQ�WHFKQRORJ\ we 
mean the effects of policy on WKH�H[SORLWDWLRQ�RI�WHFKQRORJ\�DQG�WKH�§UDWH¨�
DQG�§GLUHFWLRQ¨�RI�FKDQJH�RI�WKH�WHFKQRORJ\3 that is exploited by firms. 
 

                                                
1 The evolution of the concepts and the institutionalisation of the policy system is an in-
teresting field of research, which – among other things – shows that we should not be 
limiting our analysis in this field exclusively to developments inside one country. Ruivo 
(1994), for instance, argues that important conceptual developments happened in a very 
internationalised milieu. Science and technology (S&T) policies were developed by peo-
ple (scientist, politicians and bureaucrats) with a high degree of knowledge about devel-
opments in other countries. The OECD appears to be one arena were cross-fertilisation 
of ideas was particularly important. 
2 3URGXFWLRQ�SURFHVVHV here is understood as including the technical means and the or-
ganisational practices involved in created output with added value, as well as the “deliv-
ery apparatus” involved in generating income from sales (marketing, distribution). 
3 As Hauknes (1994) points out 7HFKQRORJ\ encompasses technique (hardware and soft-
ware), the knowledge associated with this technique, and the organisational practices 
attached to its various uses.  
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In the half century that has passed since World War II, Norwegian politics have been 
shaped fundamentally by the Labour Party and the Labour movement ideas. In the 
whole period, Labour has taken a keen interest in promoting its own industrial and 
economic policies. These policies have dealt with the most fundamental of the 
party’s political concerns, namely the realisation of increasing economic wealth, and 
a more equal distribution of wealth among citizens. At the same time, it is a striking 
fact that VFLHQFH, VFLHQWLILF�PHWKRGV and VFLHQWLILF�NQRZOHGJH by a significant share of 
Labour politicians, also among the people at the apex of the party power structure, 
have been considered key means to achieve the desired welfare goals. Labour 
policies of the post-war period have continuously emphasised the expansion of not 
only of the sphere of salaried work in general (an ambition coined in the slogan 
“+HOH�IRONHW�L�DUEHLG”), but also an increasing rationalisation by way of 
SURIHVVLRQDOLVDWLRQ of vital processes in society. Rather than relying on what was 
believed to be the inherent irrationalities of capitalistic market economies, the idea 
was to enhance our ability to solve problems and to produce wealth by developing an 
ever larger rational and scientific knowledge base, and to use professional expertise 
to utilise the acquired knowledge in order to solve real life problems. 
 
Norwegian social scientists have done quite a bit of work on the economic and 
industrial history of Norway after the war, and they have gone some way in 
analysing industrial and economic policies, and in explaining the relationship 
between policies and actual developments.4 Less of systematic work has been done in 
order to trace the science policies of the post war period; to analyse the relationship 
between science policy and industrial policies, and to discuss the role of professions 
as bridging links between science and the production of services and products. This 
is an emerging field however, and this paper is meant to be a contribution to this new 
literature.5 We wish to analyse what social democrat ideas regarding science and the 
role of science for industrial, economic and social development led to, in terms of GH�
IDFWR technology and innovation policy. 
 
A recurring theme that we will see in our analysis of the science-industry rela-
tionship is that policy makers are eager to contribute to and stimulate both “in-
dustry in science”, as well as “science in industry”, but that it is hard to get sig-
nificant results. In practice, there is a “gap” between scientific and industrial 
activities, that certainly can be bridged under specific circumstances, but which 
have a tendency to be sustained and even grow, rather than to diminish over 

                                                
4 A good overview is found in Grønlie 1989. 
5 There is a growing body of historical, sociological and other social science literature in 
this area. An early and classic contribution was the studies of the role of the economic 
profession in Norway by Østerud (1972 and 1979). A number of historical and sociologi-
cal studies have been written during the last ten years which have as a central theme 
the development of industry, technology and science in Norway. Among these are Ha-
nisch and Lange 1985, Bergh et. al. 1988, Ørstavik 1989 and 1996, Andersen and Collett 
1989, Kvaal 1991 and 1997, Nordby (red.) 1993 and Nordby 1994, Wicken (red.) 1994, 
Collett (ed.) 1995, Njølstad and Wicken 1997 and Sogner 1997.  Very recently, a serious 
attempt has been made by Rune Slagstad (1998) to analyse the role of technocrats and 
their coupling of science, industry and politics in an attempt to modernise Norway into 
an advanced industrialised welfare state.  
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time. Often, scientific institutions appear to be concerned with research for its 
own sake, and for the institutions own sake. Researchers, whether academic or 
in institutes outside universities, appear to use the power vested in control over 
a knowledge field to secure funds and resources to sustain their own research 
activities. Industry, on the other hand, often has appeared to be interested only 
in short term profitability, and hence only willing to engage in scientific and 
technological research only to the extent that it offers them ready-cooked and 
immediately useful results. Commercial firms seem to have found it difficult 
(expensive, but also strategically problematic) to integrate ongoing external sci-
entific activities into its activities, and also to establish scientific research proc-
esses fully integrated into its own operations. The general pattern seems to be 
that although science and industry recognise the potential benefits of joining 
forces, the actual realisation of benefits from integrating science and industry is 
very hard to accomplish. 
  
Several analysts have attributed this difficulty to a basic cultural divide, and a 
big literature has addressed the problems of managing organisations with both 
scientific and non-scientific personnel.6 In this paper, however, we wish to look 
at the difficulty of collaboration from very specific point of view: Both science 
and business involves making choices. Choices on what to work on, how to de-
velop knowledge, resources, results and products. This means that for science 
and industry to “join forces” some way of making choices for the common good 
has to be established. Since science and commercial operations certainly are dif-
ferent, it will not be obvious how to do this. In some degree, issues will boil down 
to influence and power. What should be the rules to play by? What should be the 
guidelines for making decisions? Who should be the ones to make these deci-
sions? It would appear that any real technology- and innovation policy must 
make up its mind on such questions. :KDW�DQVZHU�KDV�EHHQ�JLYHQ��WKHQ��H[�
SOLFLWO\�RU�LPSOLFLWO\��LQ�WKH�GH�IDFWR�DQG�WKH�H[SUHVVHG�WHFKQRORJ\�DQG�
LQQRYDWLRQ�SROLF\�DV�WKHVH�KDYH�HYROYHG�LQ�1RUZD\�DIWHU�:RUOG�:DU�,," 
This is the central problem that will guide our investigations in this paper.  

���2ULJLQV�RI�/DERXU�SROLFLHV�IRU�LQGXVWU\��WHFKQRORJ\�DQG�
VFLHQFH�

Any “beginning” in historical overviews such as the one rendered in this chapter, 
is obviously never really the beginning. The year 1945, in spite of marking the 
end of World War II, was clearly not the beginning of policy-thinking with re-
spect to science and industry in Norway. For example, already during the period 
1917-21 attempts were made to organise cooperation between the authorities, 
industry and science for systematic exploitation of technological research for in-
dustrial purposes. A committee for scientific research to promote industry (&HQ�
WUDONRPLWpHQ�IRU�YLGHQVNDEHOLJ�VDPDUEHLGH�WLO�IUHPPH�DY�Q�ULQJVOLYHW) was es-
tablished in 1918, and in 1921 it was reorganised into a semi-public unit which 
aspired to a role as a national research council, under the name 5nGHW�IRU�DQ�

                                                
6 Kanter 1983, Drucker 1985 and Burgelman 1986 are three interesting, albeit some-
what arbitrary, examples of a substantial literature. 
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YHQGW�YLGHQVNDS���6WRUWLQJHW (the Norwegian parliament) established 'HW�9L�
GHQVNDEHOLJH�)RUVNQLQJVIRQG in 1919, and several other relatively small private 
funds were also established, in part on the basis of fortunes made in the ex-
traordinary financial growth period during World War I. 5nVWRIINRPLWHHQ�in 
1919 proposed the establishment of branch-specific research institutes, and the 
parliament responded favourably to this proposal when it allocated 600.000 
crowns to the establishment of industry specific research institutes. The condi-
tion was set that private industry contribute economically to the establishment 
and to the running of such institutes. Little came out of this initiative, one rea-
son clearly being lack of commitment in industry itself. The economic setback 
during the 1920s was one reason why firms were unwilling to commit money. 
However, there are also traces of significant resistance towards establishment of 
new technical research institutes RXWVLGH�WKH�1RUZHJLDQ�LQVWLWXWH�RI�WHFKQRORJ\ 
(Norges Tekniske Høgskole – NTH – in Trondheim) from prominent representa-
tives of this very institution.8  
 
World War I helped making people aware of the potential of application of sci-
ence, research and technology. That this is true for engineers and technical per-
sonnel is reflected in the pages of the leading Norwegian polytechnic journal 
7HNQLVN�8NHEODG. But this was part of a much broader “awakening” which was 
associated with, among other things, the establishment of new, science based 
industries (such as electrical and chemical industries), which took place at the 
turn of the century in Norway. We can see the interest for science and the appli-
cation of scientific practice and knowledge reflected also among industrial lead-
ers of the period. For example, in the Rudeng (1989) biography over -RKDQ�
7KURQH�+ROVW, owner and director of the )UHLD chocolate company (established 
1889), we can see how industry expanded in the first years of Norwegian inde-
pendence up until about 1920, and how Holst and other industrialists became 
very aware of the potential of a scientific basis for industrial production. Science 
was instrumental in the development of new, high quality products and proc-
esses, but it was also seen as a potential source of knowledge on how to organise 
both an industrial firm and a national governance system. 
 
Several firms established laboratories and established collaborations with lead-
ing people at the NTH in Trondheim. The Norwegian historians Hanisch and 
Lange state that this institution during the 1920s was more concerned with its 
scientific capabilities and reputation than in collaborating with industry, but 
admits that in spite of this, some interesting collaborations took place in areas 
such as adding vitamins to margarine, hydroelectric power turbines, and in pro-
cess development for the metallurgical industry.9 
 

                                                
7 “Teknisk-industriell forskningsorganisasjon i Norge 1945-80. Prinsipiell debatt og ho-
vedlinjer i utviklingen.” In: NOU 1981: 30B, pages 95-96. 
8 A remarkable expression of this hostility is Sem Sælands article in 7HNQLVN�8NHEODG, 
number 17, 1920, page 229, where he proposes to establish an industrial research insti-
tute at NTH instead of spending public money on contributing to a research institute for 
the canning industry in Stavanger, in South-west Norway. 
9 Hanisch and Lange 1985, pages 130-132. 
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Labour policies in the late 1930s was centred around the socialist concepts of 
planning and heavy industry. Norwegian engineers endorsed fully the ambition 
of the Government to take an active role in economic and industrial develop-
ment. It was clear to them that strong, centralised government and rational 
planning would be necessary to create new growth and employment. Such ideas 
had had good currency among the promoters of scientifically based technical 
education, at NTH and among other engineer-profession-builders for decades. 
Especially after World War I, Norwegian engineers followed the example of 
German engineers in voicing strong frustration with the existing political estab-
lishment and the dominance of juridical expertise in the government system. 
There were several misgivings about the bureaucratic “dysfunctions” created by 
the legal quibbling and segmented and compartmentalised public bureaucracy 
run by jurists in the State administration.10 There can be little doubt that many 
of the keenest profession builders, those publishing the periodical “Teknisk 
Ukeblad” for instance, were more attracted by the more conservative “national 
socialist” governance ideas than by the radical socialist or communist ideas. But 
several radical engineers, affiliated with the labour movement, came to play im-
portant roles developing Labour’s strategy for state involvement in the build-up 
of industry and research.11 
 
Already in the first year of Labour government, in 1935, a Council for technical-
industrial research was established under the Ministry of trade (5nGHW�IRU�WHN�
QLVN�LQGXVWULHOO�IRUVNQLQJ). Before the war, in 1938, the Ministry of church and 
education established a Culture department, with a Science office as the very 
first office.12 Also before the war, an Industry bank was established, and a 
Commission for public works (7LOWDNVNRPPLVMRQ), and a committee of engineers 
laid down plans for a Norwegian steel plant, while economists proposed a sys-
tem of 5 year plans to guide the development of the economy. (Due to the par-
liamentary situation however, these plans were not realised before the end of 
the war.)13 
 
In addition, new plans were made to establish a FHQWUDO�LQVWLWXWH in Oslo for in-
dustrially relevant research. This initiative followed the initiatives already men-
tioned to set up industrial research institutes, which with a few exceptions had 
stranded. (A paper industry research institute was established in 1930, and a 
canning industry research institute started operations in 1931.)14 Again, how-
ever, the major developments took place after the war. 

                                                
10 See for example the editorial in Teknisk Ukeblad number 3, January 16, 1920: “Tek-
nikeren og samfunnet”. 
11 One example of this is Finn Lied, who was a member of the communist organisation 
0RW�'DJ during the 1930ies.  
12 Devik in Mortensen 1974, page 22. 
13 For a more detailed analysis, see Ørstavik 1996, esp. pages 158-162. 
14 See also NOU 1981: 30B, pages 95-100. 
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���7KH�1RUZHJLDQ�SRVW�:RUOG�:DU�,,�JURZWK�PRGHO�

The Second World War, and the 5 years German occupation of Norway, brought 
with it strong support for Labour (as well as for the Norwegian Communist 
Party). In the first post-war elections in 1945 Labour won an absolute majority 
in the parliament, and the party continued to increase its share of votes in the 
next three general elections. Labour kept its absolute parliamentary majority 
until 1961, and kept government power, except for an intermezzo of two weeks 
in 1961, until 1965. 
 
According to Mjøset and his colleagues, Labour managed to “mould the Norwe-
gian society and economy into a remarkably coherent system”. The main fea-
tures of this system were:15  
• A regulation of labour-capital relations, anchored in a constant long-run ratio of 

wages to profit. 
• A restricted but directed funnelling of surplus labour power to new industry from 

agrarian zones.  
• A policy which allowed the industrial sector to function as an enclave. Shipping 

(being a highly international business, and Norwegian shipbuilding being weak at 
least until the late sixties) was to a significant degree isolated from ups and 
downs of the domestic economy, and the energy based industry relied on 
imported raw materials and on large scale export of semi-finished products. 
These export industries generated most of Norway’s export earnings, while 
contributing significantly to a stabilisation of the economy. 

• A system of fiscal and monetary policies where credit to the private sector was 
strictly rationed. Employing the 1951 Joint Committee (6DPDUEHLGVQHPQGD) 
which was dominated by the Ministry of finance and the Central bank, Labour 
could enforce its view that low interest rates would deter idle financial 
speculation and spur investment in real capital. 

• State banks for agriculture, fishing, housing, education and (from the late fifties) 
regional development were other tool in the new system of credit rationing. Due 
to the co-operative nature of this arrangement, the government had to regulate 
direct issue by law, and private financial institutions ended up playing a rather 
insignificant role in allocating credits for corporate investment.16 

 
The overall industrial and economic policy in the first post-war years was ori-
ented towards build-up of heavy industry and a system of macro-economic con-
trol of the economy. The establishment of aluminium factories had been initi-
ated by the Germans during the war, and was set forth by the Labour govern-
ment. Also, the steel plant plans were revived, and a state owned firm was set 
up in Northern Norway (Mo i Rana).  

                                                
15 Mjøset et. al., page 58-60. 
16 The strategic role of the credit system to influence industrial development is analysed 
by Sverre Knutsen, who concludes that 

“the system of industrial finance after the Second World War … allowed the gov-
ernment to accomplish strategic resource allocation. This became one of the 
Norwegian state’s most crucial levers for accomplishing strategic industrial 
promotion and transformation.” (Knutsen 1997: 126).  
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These developments were in line with traditional socialist policies, and econo-
mists found good reasons for government taking part in costly development pro-
jects that aimed at exploiting the country’s natural resources in energy and 
minerals. However, the idea that the competition between nations was increas-
ingly becoming “knowledge based” was accepted at the highest levels of the po-
litical system,17 and while businessmen such as Alf Ihlen and others (who had 
remained in Norway during the war) made plans for a revival and expansion of 
the existing research system, a new breed of “research scientists” with experi-
ences from war research wanted a more radical approach. They looked for new 
organisational arrangements, with the State in a key role as an initiator and 
organiser of research, under an umbrella of  a new and centralised research di-
rectorate.18  
 
In the end, and in the name of national compromise that marked the political 
system in the immediate post-war period, the second major innovation in the 
research system - the establishment of a research council for scientific and in-
dustrial research (NTNF) in 1946 - was done in a way that in a significant de-
gree reflected the ideas of the pre-war technical and industrial establishment: 
The council was created as a relatively independent institution which shielded 
more from direct government influence over research than the directorate model 
would have done.19 (The first major innovation was the establishment of a mili-
tary research institute, an event that we will return to shortly.)  
Under the research council umbrella of NTNF, selected people with a “mind for 
science” (from academic institutions, government and business) could develop plans 
and find financing for new research. The ambition no doubt was to let men from 
industry and scientists join forces and develop joint research activities that could lead 
to industrially useful research results.  
 
The struggle over organisation which preceded the NTNF establishment no most 
fundamentally concerned who were to influence choices, over who in fact were 
going to take leadership. The outcome was a research council which at least on paper 
did offer opportunities for industry. However, in the actual development of activities 

                                                
17 Prime minister Gerhardsen in a speech immediately after the war stated that: “Den 
industrielle konkurranse mellom landene er begynt å bli en kappestrid om teknisk og 
vitenskapelig forskning. Her må vi ta et krafttak for å ta igjen det forsømte.” [The indus-
trial rivalry between nations is becoming a competition in technical and scientific re-
search. We have to make a major effort to compensate for earlier neglect. 0\�WUDQVOD�
WLRQ�] Devik in Mortensen (ed.) 1974, page 28. 
18 See the discussion of these developments in Ørstavik 1996: 147-203. Stig Kvaal (1991) 
also analyses these developments, and specifically with respect to industrial and science 
policies of the dominating Labour party distinguishes between a labour-and-capital per-
spective on one side, and a science-and-technology perspective on the other. This 
matches the analysis here, and his analysis makes clear how the economists and the en-
gineers were on opposite side of this dividing line at least until the Sputnik shock of 
1957. Thereafter, a gradual merging of perspectives took place within the party.  
19 For a more detailed analysis, see Collett’s analysis in NOU 1981 30 B, pages 101-105. 
See also Hanisch & Lange 1985, 177-186. 
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of the council, the focus came to be on the establishment of a large number of public 
research institutes. Thus, during the 1950s a publicly funded research system 
emerged that resembled the sector-based research institute model that had been 
envisioned before the war, but that lacked serious industry involvement - financially 
and otherwise - which had been integral to the plans of the period between the world 
wars. 
 
Evidence suggests that the build up of research capacity in an institute sector for 
various types of applied research was not conceived as institutions for “pure” 
scientific research, but that research still ended up as relatively loosely coupled to 
industry. In the research institutes the ambitions to do advanced research often stood 
opposed to the ambition to do things that would be of interest for industry. In 
general, research generated results that were technologically and scientifically 
interesting (for the technologists), but which did not reflect the immediate interest for 
industry. 
 
It is important to note here that although one cannot exclude that some of the 
promoters of research were locked into stereotyped notions of science as “pure 
science” and development of technology as something else, and external to science, 
the key issue concerns the ability to decide and to make strategic choices for research 
and for innovation. If we consider Donald E. Stokes’ (1997) simple model of science 
as oriented according to a dual motivation of knowledge and usefulness (confer 
figure 1 below), and his critique of the “linear model” of thinking about the 
relationship between science and technology, we cannot but conclude that the people 
who constructed the research system in Norway during the 1950ies were already 
clearly aiming to develop research placed in the most challenging of Stokes’ four 
quadrants; namely in “Pasteur’s quadrant”: The research ideal was investigations that 
both were scientifically valid and relevant for the development of the general 
scientific knowledge base, and at the same time would be of practical use for people 
and for industries in their quest to produce wealth and welfare.  
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Why did NTNF end up playing a relatively modest role with respect to the 
fundamental ambition, to develop “Pasteurian” scientific research activities with 
significant impact on industry? There are at least two issues involved here: First, that 
the way from science to commercially successful operations based on new 
technology proved to be more difficult than expected. 7KHUH�ZDV�QR�VLPSOH�SDWK�IURP�
%RKU¶V�WR�(GLVRQ¶V�TXDGUDQW� While Vannevar Bush had argued convincingly how 
science was the ultimate source of all technological innovation, and how nations 
needed a strong base of “pure science” in order to be at the forefront developing new 
technologies and thereby maintaining industrial competitiveness, the difficulty of 
making the sequential steps from basic science to commercially successfully applied 
technology proved to be much greater than Bush (1944) would have made people 
believe.20 
 
Second, there is a question of power: Who should be the ones to decide; how should 
directions be set? Researcher-technologists and business-leaders-industrialists to 
some extent stood against each other. In the Labour policy context, researchers and 
their interests were the winning team: They were the technocrats involved in Labours 
push to modernise. The industrialists were in the eyes of researchers were almost 
always busy exploiting obsolete technologies, and in addition they tended to be 
woven into the culture of the old capitalist society that the labour movement was 
opposed to. 

                                                
20 See Bush (1944). See also Stokes 1997, which main target is the deconstruction of the 
rhetoric in  “6FLHQFH�WKH�HQGOHVV�IURQWLHU”. 
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���7HFKQRFUDWV�DQG�SURIHVVLRQDOV�DV�DJHQWV�IRU�
PRGHUQLVDWLRQ��

Another innovation in the institutional structure of the Norwegian system came 
to reflect more closely the political ambitions of Labour to influence the use of 
science in industry, and the related ambition to use professions as the spearhead 
of the modernisation of Norway, in the construction of a democratic socialist 
state. 7KH�1RUZHJLDQ�'HIHQFH�5HVHDUFK�(VWDEOLVKPHQW (NDRE, )RUVYDUHWV�
IRUVNQLQJVLQVWLWXWW�in Norwegian) was established in 1946 to continue research 
with industrial and military relevance that Norwegian engineers and scientists 
had become involved in while in Britain during the war.21 This institute was 
created by people which came in very close contact to the apex of power in the 
Labour Party, was integrated in the military system, and took up an active role 
both ostensibly and behind the scenes in the effort to create new development in 
Norway after the war. The NDRE became a bridging link to Norway’s war allies 
in intelligence, and used its position in the system to integrate the military and 
its need for new and advanced technology, with the national needs for industry 
development, and the engineers’ and applied scientists’ needs for substantial re-
search in emerging technological and scientific fields such as electronics, micro-
waves, information theory, and nuclear physics. 
 
By cleverly engineering the NDRE’s position in the institutional set-up, this in-
stitution became the centre for crucial developments in the areas it focused on, 
in spite of predictable opposition from the established institutions (such as the 
Oslo university and NTH). 
 
The NDRE (and the Institute for atomic energy – IFA – which was spun off from 
the NDRE in order to satisfy political demands to separate military and atomic 
research) was the result of the efforts of engineers and scientists, but it was also 
the first serious technology policy effort by the Labour government. The Gov-
ernment spent huge resources during the period 1945-1965 on the NDRE and 
IFA, both in direct allocations via public budgets, and by letting the Americans 
finance much of what was undertaken by the NDRE on the basis of national in-
terests. 
 
The NDRE may have brought Big Science to Norway in this quantitative sense, 
but as important was that it brought home concrete operationalisations of the 
idea that WHFKQRORJLFDO�FKDQJH and high-tech industry growth ought to be the 
direct goal of government efforts to develop the economy and the industry, and 
not only a consequence of efforts to build large scale plants or to develop ad-
vanced scientific research. The idea of promoting science so that industry can 
build on science to develop itself into being a science based industry both in its 
products, processes and organisation, was not sufficient for the people of the 
NDRE system. 7KH\�FDPH�WR�UHSUHVHQW�D�YLHZ�WKDW�D�FR�RUGLQDWHG�HIIRUW�ZLWK�D�
VWURQJ�DQG�WHFKQLFDOO\�DQG�VFLHQWLILFDOO\�WUDLQHG�FHQWUDO�OHDGHUVKLS�KDG�WR�SXVK�
WKH�HIIRUWV�DKHDG��&ROODERUDWLRQ�KDG�WR�WDNH�SODFH�RQ�WKH�SROLWLFDO�DQG�DGPLQLV�
WUDWLYH�OHYHO��LQVWLWXWLRQV�KDG�WR�ZRUN�WRJHWKHU��IRU�WKH�FRPPRQ�LQWHUHVW��E\�WHFK�
QLFDO�H[SHUWV�RIWHQ�FORVHO\�NQLW�DQG�OR\DO�WR�WKH�SROLWLFDO�OHDGHUVKLS� 
                                                
21 The analysis relies on Ørstavik 1989 and 1996. See also Njølstad and Wicken 1997.  
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The case of the NDRE and IFA illustrates a point brought up earlier, namely 
that the GH�IDFWR technology policy and innovation policy promoted by the Labour 
Party was ambivalent. On the one hand, and most overtly, economic policies 
were Keynesian, the economy was shaped by demand and credit regulation, and 
industrial policies were directed at developing hydro-electric power, and energy 
consuming metallurgic industry, and scientific research and technological inno-
vation had a relatively limited role to play in this policy making. At the same 
time, a milieu of people committed to mission oriented science and industrial 
growth pursued an ambitious programme of building advanced technology based 
defence, research and industry. In this effort, the hands off and indirect means 
associated with Keynesian economics were replaced with the hands on commit-
ment and energy to build modernity both in industry, defence and research. This 
was a genuinely top-down effort: Visionary leaders and professionals, in science, 
technology, defence, in industry and in politics built integrated innovation sys-
tems: Institutions were built, modified and linked into networks of complemen-
tary partners, exploiting scientific results and the technologies of the future 
(atomic energy, electronics). 
 
During the fifties, this dualism continued to exist, but did not pose any insur-
mountable problem. However, as the research system grew during the fifties, at 
the same time as industrial growth stagnated and new unemployment loomed, 
both the fact that research in the NTNF system tended to live its own life out-
side industry, and the fact that the very costly atomic research efforts failed to 
bring positive economic results became increasingly pressing problems. 7KH�
SUREOHPV�ZHUH�LQ�UHDOLW\�SUREOHPV�LQ�LQQRYDWLRQ�DQG�WHFKQRORJ\�SROLF\: Firms did 
not manage to generate new growth from research, and the choice to pursue nu-
clear technologies on such a grand scale more and more appeared to be a serious 
error.  

���,QVWLWXWLRQDOLVDWLRQ�RI�D�WHFKQRORJ\�SROLF\�V\VWHP�

The first building blocks of a modern Norwegian research system were, as we 
have seen, put in place in the first decade after World War II. But it was during 
the sixties that it emerged as a significant sector, and a technology policy system 
began to emerge.  
 
During the 1960ies the number of students in higher education grew with un-
precedented strength. The production of graduates from universities and other 
higher level institutions increased rapidly, and it was in particular strong 
growth in the number of graduates in technical fields. This is shown in the fig-
ure below. 
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Source: Statistics Norway: Historical Statistics 1994, table 5.17. 
 
 
We can also get an impression of the growth of the research system when we 
consider statistics for the growth of man-years of labour in R&D, as this is dis-
played in the figure below. The R&D man-years doubled over a ten years period; 
from about six thousand in 1963 to about twelve thousand in 1972. 
 

                                                
22 Includes numbers for graduates from “technical schools” before 1910, graduates from 
the Norwegian Institute of Technology thereafter. 
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At the same time, the institution building of the research system continued. 25 
R&D institutions had been established between 1945 and 1960 (15 of them un-
der NTNF). In the following decade another 8 were founded (5 of which were 
NTNF institutes). The University of Tromsø was proposed by the Government in 
1967, and established by Parliamentary decision in 1972. During the 1960ies 
also the system of state funding of R&D in industry was established. We have 
seen how the credit system was the major lever for the government to influence 
industrial development. From 1960 on, new financing tools were developed that 
specifically aimed promoting industry based on advanced technology, rather 
than on exploitation of natural resources. A regional development fund ('LVWULN�
WHQHV�XWYLNOLQJVIRQG) was established in 1960, 2PVWLOOLQJVIRQGHW in 1963 and an 
industrial development fund (8WYLOLQJVIRQGHW) was realised in 1965. In addition 
to this, 7LOWDNVIRQGHW (established 1935) was reorganised and given a new man-
date.23  
 
Also in this period, the first comprehensive report on research policy was worked 
out by the NTNF, known under the name )RUVNQLQJVPHOGLQJHQ������ This re-
port emphasised the strong link between future oriented industrial development 
and scientific and technological research. Important research areas were de-
fined, and significant funding increases were proposed. Furthermore, the need 
for closer coupling of research institutes and industry was underlined, and the 
authors stressed that the public sector ought to function as a FXVWRPHU for Nor-
wegian technology firms. As a consequence of the parliamentary report which 

                                                
23 Wicken 1992: 13. 
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was written on the basis of )RUVNQLQJVPHOGLQJHQ, the 6WRUWLQJ endorsed a sys-
tem in which the state was to be able to make development contracts with VSH�
FLILF�LQGXVWULDO�ILUPV in order to promote technologies and products that were 
deemed strategically important.  
 
)RUVNQLQJVPHOGLQJHQ����� further developed an argumentation which had been 
launched in a previous - more limited - analysis of the electronics industry.  
(OHNWURQLNNXWYDOJHW had been established in 1961, with Helmer Dahl as chair-
man. (Dahl had been a leading person behind the foundation of the NDRE.) The 
commission argued that it was insufficient to invest in research at institutes and 
then hope that this would «automatically» lead to the growth of new industry. 
What was called for was a ORQJ�WHUP�FRRSHUDWLRQ�EHWZHHQ�UHVHDUFK��LQGXV�
WU\�DQG�WKH�SXEOLF�VHFWRU.  This meant that an expansion of the role of the 
public sector as demanding high-tech customer was called for. The sector ought 
to take its share of the responsibility to execute a national technology- and in-
dustry-policy. This was a dual responsibility: Public agencies should instigate 
and finance research in their respective sectors, and they should have a respon-
sibility as customers. The R&D initiatives should be supported also by a policy 
of preferential buying of the resulting new products.24 
 
The Labour party lost government power in 1965, after for several years having 
been faced with increasing political opposition not least to its industry and tech-
nology policies. Several factors contributed to a gradual weakening of Labours 
top-down hierarchical approach to technology and innovation policy. The promo-
tion of the huge effort in atomic energy met with increasingly hostile opposition, 
the gradual opening up of the Norwegian economy (with membership in EFTA 
from 1960), and the new funds for state support to R&D and innovation in in-
dustry, all were contributing factors. New openings for initiative from private 
firms materialised, and several high tech firms – for example in electronics – 
were established on the basis of access to state support. during the years of cen-
tre-right coalition government during the period 1965-1970, among them some 
that came to play very significant roles later.25  

���7KH�DVFHQW�DQG�GHFOLQH�RI�WKH�KLHUDUFKLFDO�SDUDGLJP�

One key argument for state support to innovation in a few selected firms, and 
state support to a public system of R&D, was that success depended fundamen-
tally on size. Only large firms were believed to have real chances to succeed in 
competitive markets, larger research institutes were believed to bring out more 
interesting results than small institutes. This reasoning was brought to the fore-
front of policies again in when Labour returned to government offices after a 5 
year absence, in 1971.  
 
During the period in opposition, the party had been planning a new industry 
policy effort. However, the attempt to join the EEC in 1972 came to distract at-

                                                
24 The technology policy principles that Helmer Dahl and then Forskningsmeldingen 
formulated were used as the background for a significant reorganisation of Tele-
grafverket which took place during the 1960s. 
25 See the discussion of Norsk Data in Ørstavik 1996. 
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tention from any such effort (Tveite 1993: 32-33), and in addition another urgent 
issue emerged: Substantial oil and gas resources had been discovered in the 
North Sea, and a new Norwegian policy for petroleum exploitation had to be 
built up more or less from scratch. Labour was in the position to orchestrate the 
effort, and chose to use the core persons in the, then, 25 year effort to build a hi-
erarchical, technologist dominated national innovation system: Finn Lied and 
Jens Chr. Hauge. The ambition was to develop an autonomous Norwegian capa-
bility in this area. A leading bureaucrat and a key figure in the ministry of in-
dustry, Odd Gøthe, expressed Labours view of the developments ahead, when he 
said that “one foresees the establishment of a state exploration firm ... The ex-
ploitation of the Norwegian ocean areas can become ‘our big research project’ in 
the coming two decades, and in this research program the state must take a sig-
nificant part of the research costs.” 
 
Labour succeeded in building up of the Norwegian techno-industrial cluster in 
the petroleum sector, giving the Norwegian authorities a significant role to play 
in this field, both as a regulator and as an owner of industry – not least through 
the new state owned company Statoil (where Jens Chr. Hauge was the first and 
Finn Lied was the second chairman of the board).26 
 
In her interesting account of the fate of the long planned holding company for 
state industry, 6WDWOLJ�IRUYDOWQLQJVVHONDS�IRU�LQGXVWUL��6),�, Tveite (1993: 37ff) 
shows how policy for land-based industry by 1975 had come back into the main-
stream of labour policy. In 6WRUWLQJVPHOGLQJ������������� the government ar-
gued that the industry would continue to play a crucial role for the further de-
velopment of the Norwegian welfare state. Industry would be needed to realise 
central goals for example for employment and regional development. The task of 
the state was RYHURUGQHW�VW\ULQJ – top-down strategic management and control. 
Displaying confidence in the possibility of rational planning and strategic man-
agement from the top, the government stated that the goal for industry should 
be profitability RYHUDOO, rather on the level of single firms. As Ørstavik (1989 and 
1996) has shown, the techno-industrial complex involving the state owned 
weapons produces and engineering firm .RQJVEHUJ�9nSHQIDEULNN (KV) and the 
NDRE had proven effective in bringing forth new technology and innovation, for 
example in fields such as turbines, automation and electronics, but KV had huge 
profitability problems, and at several points depended on extraordinary state 
support to continue its operations. Reflecting this situation, and the central po-
sition of the supporters of KV in the Labour Party power elite, policies in the 
1970ies built on the idea that such profitability ought to be only secondary prior-
ity; more important RQ�WKH�QDWLRQDO�OHYHO was the WHFKQRORJLFDO�UHVXOWV obtained. 
6),�ZDV�D�PHDQV�E\�ZKLFK�WKLV�WHFKQRORJ\�RULHQWHG�LQGXVWULDO�SROLF\�VKRXOG�EH�
DWWDLQHG�LQ�SUDFWLFH��DQG�DQ�DGGHG�HOHPHQW�LQ�D�KLHUDUFKLFDO�VWDWH�GRPLQDWHG�QD�
WLRQDO�LQQRYDWLRQ�V\VWHP� As Tveite (1993) shows in her detailed analysis, the 
SFI was intended to be both a business firm and a cornerstone in the Norwegian 
innovation and technology policy system.  

                                                
26 Hanisch and Nerheim (1992) gives an interesting historical analysis of the develop-
ment of petroleum technology industry and research at this point.. See in particular 
chapter 5 on the establishment of 2OMHGLUHNWRUDWHW and Statoil. 
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We have mentioned two important factors influencing the policy developments 
in Norway after 1970: The EEC and the North Sea petroleum resources. A fur-
ther very important factor was the economic downturn which followed after the 
first OPEC oil embargo. The downturn was by Labour and by influential Norwe-
gian economists predicted to be of a transitory nature; a temporary setback 
caused mainly by unfavourable economic conditions internationally, but proved 
to be of much greater significance. The labour government embarked on a coun-
ter-cyclical policy and decided to support industry in trouble. Among the indus-
tries that got the most support was a labour intensive sector such as ship-
building, but also the electronics industry – which was considered strategically 
important - received substantial support. It is important to realise that the sup-
port wasn’t only intended as support in a situation of emergency, although this 
motivation was there, and increasingly so as the signs for trouble multiplied.27 
Much of the support to industry was actually intended to be aid for strategic re-
structuring. Thus, the political motivation for support in many cases was to 
make firms able to restructure activities in order to be competitive in the me-
dium and long term. In an imperfect policy system, the end result was often fu-
tile injection of cash into troubled firms, injections that only relieved pain, but 
could not solve the underlying problems.28 
 
The well known and highly considered consumer electronics firm Tandberg be-
came a symbol for the failure of the technology and innovation policies within 
the framework of the hierarchical policy system. Leading men (such as Lied and 
Hauge) had intruded into the affairs of Tandberg from the early seventies, both 
in order to push the firm to become more ambitious with respect to technology 
and innovation, and in order to restructure the electronics industry; to merge 
firms into larger units. When Tandberg collapsed in 1978, this was a very sig-
nificant political event, which “proved” the failure not only of the counter-
cyclical economic policy that Labour had pursued, but also, of the self confident 
top-down innovation and technology policy approach which the Labour Party 
had pursued for a long time.29 
 
The networks of power that had been active since the war lost much of their 
strength in the early 1980s. The troubled situation may well have contributed, 
but the primary fact was simply DJH. The people that had been in their twenties 
or early thirties during the war, were getting old. Jens Chr. Hauge left the board 
of KV in 1983. He had been there for almost 30 years. Bjarne Hurlen left the 
board of KV in 1985. He had been CEO for 20 years, and then chairman of the 
board for yet another 10 years. Finn Lied left the director chair of FFI in 1983. 
He had been in the position for more than 25 years, and had occupied central 
positions in the Norwegian technology policy system (and in NATO) for almost 
as long. Odd Gøthe left NTNF in 1981, after having played a leading role in the 

                                                
27 NOU 1976: 30, for instance pages 9-10, shows how the electronics industry experi-
enced severe problems, and how leaders in the industry called for state support to over-
come the crisis.  
28 Ørstavik 1996: 346. 
29 ,ELG�, 359-360. 
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Ministry of Industry and in NTNF, also for about 25 years. Robert Major left 
only 2 years before Gøthe. He had been the administrative director of NTNF 
since the council was established in 1946.30 
  
Not only did key people leave responsibility to younger people. Their way of 
working, their way of thinking industry and research, also to some extent ap-
pears to have gone with them. With Gro Harlem Brundtland's 2 year in the 
prime minister office, and then the extended period in the 1980s with conserva-
tive and conservative-centre coalition governments, contents of industry and 
technology policy was transformed. The report on industrial growth that the 
Lied-commission wrote in 1979 can be seen as the testament of the old genera-
tion, and it was a report without any of the self-confidence and self-
righteousness which had been an integral part of the style of Hauge and his as-
sociates. Although the report still stressed the need for more engineers and 
technologists and underlined the fundamental role of R&D for industrial 
growth, and although the commission repeated the call for the pubic sector to 
increase the support of advanced Norwegian industry and the use of R&D con-
tracts, the tone was different, and a need for policy reversal was pointed out at 
least in two important respects: First, there was no longer any confidence ex-
pressed in the possibility to plan on the level of single firms, and to choose single 
firms as “national champions”. ,QLWLDWLYH�KDG�WR�EH�GHOHJDWHG�WR�WKH�LQGXV�
WU\, and an element of competition and quasi-natural selection (survival of the 
fittest) had to be accepted. Second, WKH�FRPPLVVLRQ�FDOOHG�IRU�HVWDEOLVKLQJ�D�
PRUH�YLWDO�FUHGLW�V\VWHP�DQG�WR�VWLPXODWH�WKH�VWRFN�PDUNHW��LQ�RUGHU�IRU�
ULVN�FDSLWDO�WR�EHFRPH�DFFHVVLEOH�IRU�ILUPV.31 

���7RZDUGV�D�QHZ�VKDULQJ�RI�SRZHU�DQG�FROODERUDWLYH�
LQQRYDWLRQ��

Under Gro Harlem Brundtland's first government (Labour), as well as under 
Willoch's +�\UH-government from 1981, a search for a new fundament for tech-
nology and industry policy began.  The 7KXOLQ commission report was the first 
broad analysis of the Norwegian R&D system since the NTNF 1964 
)RUVNQLQJVPHOGLQJ, and became a landmark in the Norwegian technology- and 
innovation policy debate.32  
 
As we could see in the illustration of growth trends in R&D work, the expansion 
of research activities continued during the 1970ies and 1980ies. But, as we see 
in the table below, while growth rates were in the institute sector was very high 
during the 1970ies, and substantially lower in the 1960ies and 1980ies, the pat-
tern was opposite for business and industry: Here the growth in R&D (in terms 
of labour) was much higher in the 1960ies and the 1980ies than in the 1970ies. 
 
7DEOH����5	'�PDQ�\HDUV��*URZWK�UDWHV�LQ�VHOHFWHG�SHULRGV��3HUFHQW��

                                                
30 ,ELG�� 361. 
31 ,ELG�, 362-363. 
32 The commission report is NOU 1981: 30 A and B. The subsequent government report 
to the parliament is Stortingsmelding 54 (1982-83). 
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 Business and industry Institutes Higher education 
1963-1970 75 35 79 
1970-1981 37 54 66 
1981-1991 61 33 21 

Source: Table 5.21 in Historisk Statistikk 1994 
 
Much of the growth after 1980 was due to indirect subsidies originating in the 
petroleum sector. Foreign corporations were encouraged to support Norwegian 
R&D activities. Such commitments were taken into consideration in the selec-
tion of firms that were to take part in the off shore exploration activities in the 
North Sea.33 
 
The new and reformed Labour that emerged under the leadership of Brundtland 
diverged from the old in its new acceptance of the market in allocating resources 
in business and industry. It was never a question of a total reversal of old poli-
cies, however. Focus continued to be set on effectiveness and efficiency, and on 
the advantages of having big firms and big institutions in research and higher 
education. What was disbanded was the idea of a monolithic technocrat leader-
ship, and a top-down hierarchical model for how to generate technological 
change and industrial innovation. Power would need to be delegated, policies 
made more less particularistic and more universalistic. Not least important was 
that the perspective of XVHUV and FOLHQWV had to come into the perspective in a 
different way than before. The old paradigm had been that visionary leaders, 
professionals with scientific and technological training had carried through “re-
ligious wars” for change in a stubbornly conservative and unenlightened envi-
ronment. The new paradigm put the different parties in innovation efforts more 
on an equal footing. By coupling the competence of researchers and technologists 
with first, the strategic competence of business leaders, and second, the compe-
tence of users and customers, a flatter, more interactive processes of innovation 
were to be realised. 
 
The revival of liberalism which occurred in Norway during the 1980ies cannot, 
obviously, be explained in an exclusively national context. Liberal and market 
oriented policies were spreading in the political systems in the whole OECD 
area, and the developments in Norway echoed this broader movement. For the 
first time since 1928 Høyre formed government alone after the elections in 1981. 
When Labour again took office in 1986, a new Labour power elite had emerged 
with Gro Harlem Brundtland as the central leader, and there was no question of 
reversing the moves towards liberalisation and increased market competition 
that the Høyre government (from 1983 joined by Kristelig folkeparti) had ef-
fected. The system of regulated credit was dismantled, the stock market given a 
set of fiscal incentives, taxes were reduced, state engagement in industry was 
reduced, and privatisation initiatives formulated. Instead, the Brundtland Gov-
ernment and the Labour party embarked on a “Freedom campaign” in order to 
take the steam out of the conservative agenda. Privatisation was continued, 
while more subtle methods of selective industrial support were deployed which 

                                                
33 Nås and Wiig 1992 and 1993. 
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coupled up more closely with private business and abstained from defining firms 
with state ownership as industrial locomotives. 
 

���&RQFOXVLRQ�

It is commonly accepted that “the linear model” has been dominating technol-
ogy- and innovation policy in the US and Western Europe in the post World War 
II period. In this paper, I have argued that this is a misconception. While the 
simplistic ideas about the relationship between science, technological innovation 
and industrial success have certainly had some currency, and have been a useful 
at times  in economic arguments for basic scientific research, the leading people 
promoting science, technology and industry policy and practice in Norway have 
certainly not been thinking in these terms. Quite to the contrary: All since 
Birkeland and Eyde laid the fundament for Norsk Hydro and Holst developed 
his scientific laboratory activities in his firm Freia, there has been a clear per-
ception that science, technology and industry has to be built together; it is the 
links between the activities that is the key to success, and not building of walls 
between them. 
 
As Stokes makes very clear in this discussion of 6FLHQFH��WKH�HQGOHVV�IURQWLHU, 
Vannevar Bush argued the need for continued strong state support for scientific 
research, and his main rhetorical strategy was to employ an HFRQRPLF�DUJXPHQW 
– that economic welfare and industrial competitiveness is a direct consequence 
of a strong and national capability in basic scientific research. This argument 
was extremely effective in the aftermath of the war, and in the shadow of the 
Hiroshima bomb. As a rhetoric tool for academic science and expensive techno-
logical explorations the argument continued to have weight up until today. The 
economistic rationale for science is strong as long as the link between basic sci-
ence and economic growth is credible, but it can easily become a liability if this 
argument is construed to mean that free, non-directed and non-managed re-
search is the research that gives the most beneficial HFRQRPLF�results, economi-
cally and otherwise. In the light of experience with wasteful investments in sci-
ence and technology, and all the negative consequences of new technologies, it 
would appear that, as Sejersted states, “not many today are willing to subscribe 
to this view, neither on an overall level, nor on the more trivial level”.34  
 
When the Grøholt commission in 199135 argued that one should not give weight 
to the distinction between applied and basic science, but that the orientation of 
research and the formulation of problems should happen in a collaboration be-
tween political organs, research milieus and users of research results, and that 
the largest instrumental or economic benefit is accrued by developing effective 
modes of interaction, then this is very much in line with what had been stated 
policy of the Labour party in the whole post-war period. 
 
The big and significant change in Labour policies for industry, technology and 
science was not in the “discovery” of what Stokes has called “Pasteur’s quad-

                                                
34 Sejersted 1991. See also NOU 1991: 24, and Winner 1978: 97-98. 
35 NOU 1991: 24. 
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rant” of use-oriented and knowledge oriented research. The big change dealt 
with the question of ZKR�ZHUH�WR�GHFLGH��WR�KDYH�WKH�SRZHU�WR��PDNH�FKRLFHV�
as for research areas, directions and potential applications. While the traditional 
view, and the view shared also by economists, was that this should be the task of 
the firms themselves, subject to competition, but not to state intervention in the 
running of the business, the science and technology oriented WHFKQRFUDWV of the 
Labour party had a very different ambition: They meant that it was them, or 
rather, a scientifically trained, practically oriented and politically cunning pro-
fession of technologists (engineers and practically oriented scientists) that 
should do it. Only they could look far ahead and see the opportunities of science 
and technology of the future. 
 
The build-up of research institutions, and the development of policy practices 
under Labour continued to reflect this priority, although the single-minded build 
up of well funded research institutions gradually was complemented by a build 
up of a more integrated system of research, production and use, the priority was 
always on making it possible for the technocrat elite to have the upper hand. 
During the seventies, a general restructuring effort where small firms were at-
tempted merged into bigger units, a new initiative was taken to establish a state 
holding company for high technology companies, and the wish to focus on overall 
profitability for society in the longer run was put over the conventional demands 
for profitability of single firms in the short and medium term. 
 
It was this ambition that broke down at the end of the seventies, and labour re-
oriented its science, technology policies in a fundamental way: The top-down 
model was transformed; the market as an allocation mechanism was again given 
priority, and rather than a top-down hierarchical approach to decision making, a 
more interactive model gradually took form: While visionary leaders were to be 
the spearheads for a better society before, faith was now increasingly being put 
into the idea that it is in an interactive process of learning and development that 
advances should be made. The elitist calls for industry to take research results 
seriously, and to use opportunities presented to industry by technical research-
ers, has been replaced by a more balanced approach in which the secret to suc-
cess is in constructive interplay between parties with different tasks and differ-
ent areas of expertise. There has been a transformation of policy outlook from a 
hierarchical systems understanding, into a non-hierarchical innovation system 
marked by interactive learning, and by evolutionary “survival of the fittest” 
rather than the “survival of the good” which was so marked in the earlier policy.   
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-RKDQ�+DXNQHV�
0RGHOOLQJ�WKH�PRELOLW\�RI�UHVHDUFKHUV 

10/94 
.HLWK�6PLWK� 
,QWHUDFWLRQV�LQ�NQRZOHGJH�V\VWHPV��)RXQGDWLRQV��SROLF\�LPSOLFDWLRQV�DQG�HP�
SLULFDO�PHWKRGV 

11/94 
(ULN�6��5HLQHUW� 
7MHQHVWHVHNWRUHQ�L�GHW��NRQRPLVNH�KHOKHWVELOGHW 

12/94  
(ULN�6��5HLQHUW�DQG�9HPXQG�5LLVHU� 
5HFHQW�WUHQGV�LQ�HFRQRPLF�WKHRU\�¥�LPSOLFDWLRQV�IRU�GHYHORSPHQW�JHRJUDSK\ 



II 

STEP 
Studier i teknologi, innovasjon og økonomisk politikk 

13/94  
-RKDQ�+DXNQHV�
7MHQHVWH\WHQGH�Q�ULQJHU�¥��NRQRPL�RJ�WHNQRORJL 

14/94  
-RKDQ�+DXNQHV�
7HNQRORJLSROLWLNN�L�GHW�QRUVNH�VWDWVEXGVMHWWHW 

15/94  
(ULN�6��5HLQHUW� 
$�6FKXPSHWHULDQ�WKHRU\�RI�XQGHUGHYHORSPHQW�¥�D�FRQWUDGLFWLRQ�LQ�WHUPV" 

16/94  
7RUH�6DQGYHQ�
8QGHUVWDQGLQJ�5	'�SHUIRUPDQFH��$�QRWH�RQ�D�QHZ�2(&'�LQGLFDWRU 

17/94  
2ODY�:LFNHQ� 
1RUVN�ILVNHULWHNQRORJL�¥�SROLWLVNH�PnO�L�P�WH�PHG�UHJLRQDOH�NXOWXUHU 

18/94  
%M�UQ�$VKHLP� 
5HJLRQDOH�LQQRYDVMRQVV\VWHP��7HNQRORJLSROLWLNN�VRP�UHJLRQDOSROLWLNN 

19/94  
(ULN�6��5HLQHUW� 
+YRUIRU�HU��NRQRPLVN�YHNVW�JHRJUDILVN�XMHYQW�IRUGHOW" 

20/94  
:LOOLDP�/D]RQLFN� 
&UHDWLQJ�DQG�H[WUDFWLQJ�YDOXH��&RUSRUDWH�LQYHVWPHQW�EHKDYLRXU�DQG�HFRQRPLF�
SHUIRUPDQFH 

21/94 
2ODY�:LFNHQ� 
(QWUHSUHQ�UVNDS�L�0�UH�RJ�5RPVGDO��(W�KLVWRULVN�SHUVSHNWLY 

22/94  
(VSHQ�'LHWULFKV�RJ�.HLWK�6PLWK� 
)LVNHULQ�ULQJHQV�WHNQRORJL�RJ�GHQV�UHJLRQDOH�IRUDQNULQJ 

23/94 
:LOOLDP�/D]RQLFN�DQG�0DU\�2ª6XOOLYDQ� 
6NLOO�IRUPDWLRQ�LQ�ZHDOWK\�QDWLRQV��2UJDQL]DWLRQDO�HYROXWLRQ�DQG�HFRQRPLF�
FRQVHTXHQFHV 

 

1995 

01/95  
+HLGL�:LLJ�DQG�0LFKHOOH�:RRG� 
:KDW�FRPSULVHV�D�UHJLRQDO�LQQRYDWLRQ�V\VWHP"�$Q�HPSLULFDO�VWXG\ 

02/95  
(VSHQ�'LHWULFKV� 
$GRSWLQJ�D�©KLJK�WHFKª�SROLF\�LQ�D�©ORZ�WHFKª�LQGXVWU\��7KH�FDVH�RI�DTXDFXOWXUH 



 

STEP 
Studier i teknologi, innovasjon og økonomisk politikk 

III

03/95  
%M�UQ�$VKHLP� 
,QGXVWULDO�'LVWULFWV�DV�©OHDUQLQJ�UHJLRQVª��$�FRQGLWLRQ�IRU�SURVSHULW\ 

04/95  
$UQH�,VDNVHQ� 
0RW�HQ�UHJLRQDO�LQQRYDVMRQVSROLWLNN�IRU�1RUJH 

 

1996 

01/96 
$UQH�,VDNVHQ�P��IO�� 
1\VNDSQLQJ�RJ�WHNQRORJLXWYLNOLQJ�L�1RUG�1RUJH��(YDOXHULQJ�DY�17�SURJUDP�
PHW 

01/96 - NRUW 
$UQH�,VDNVHQ�P��IO�� 
1%��.RUWYHUVMRQ 
1\VNDSQLQJ�RJ�WHNQRORJLXWYLNOLQJ�L�1RUG�1RUJH��(YDOXHULQJ�DY�17�SURJUDP�
PHW 

02/96  
6YHLQ�2ODY�1nV� 
+RZ�LQQRYDWLYH�LV�1RUZHJLDQ�LQGXVWU\"�$Q�LQWHUQDWLRQDO�FRPSDULVRQ 

03/96  
$UQH�,VDNVHQ� 
/RFDWLRQ�DQG�LQQRYDWLRQ��*HRJUDSKLFDO�YDULDWLRQV�LQ�LQQRYDWLYH�DFWLYLW\�LQ�
1RUZHJLDQ�PDQXIDFWXULQJ�LQGXVWU\ 

04/96 
7RUH�6DQGYHQ�
7\SRORJLHV�RI�LQQRYDWLRQ�LQ�VPDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV�LQ�1RUZD\ 

05/96  
7RUH�6DQGYHQ�
,QQRYDWLRQ�RXWSXWV�LQ�WKH�1RUZHJLDQ�HFRQRP\��+RZ�LQQRYDWLYH�DUH�VPDOO�ILUPV�
DQG�PHGLXP�VL]HG�HQWHUSULVHV�LQ�1RUZD\� 

06/96 
-RKDQ�+DXNQHV�DQG�,DQ�0LOHV� 
6HUYLFHV�LQ�(XURSHDQ�,QQRYDWLRQ�6\VWHPV��$�UHYLHZ�RI�LVVXHV 

07/96  
-RKDQ�+DXNQHV�
,QQRYDWLRQ�LQ�WKH�6HUYLFH�(FRQRP\ 

08/96 
7HUMH�1RUG�RJ�7URQG�(LQDU�3HGHUVHQ� 
(QGULQJ�L�WHOHNRPPXQLNDVMRQ���XWIRUGULQJHU�IRU�1RUJH 

09/96  
+HLGL�:LLJ� 
$Q�HPSLULFDO�VWXG\�RI�WKH�LQQRYDWLRQ�V\VWHP�LQ�)LQPDUN  



IV 

STEP 
Studier i teknologi, innovasjon og økonomisk politikk 

10/96 
7RUH�6DQGYHQ�
7HFKQRORJ\�DFTXLVLWLRQ�E\�60(ªV�LQ�1RUZD\ 

11/96 
0HWWH�&KULVWLDQVHQ��.LP�0�OOHU�-�UJHQVHQ�DQG�.HLWK�6PLWK� 
,QQRYDWLRQ�3ROLFLHV�IRU�60(V�LQ�1RUZD\ 

12/96 
(YD�1�VV�.DUOVHQ��.HLWK�6PLWK�DQG�1LOV�+HQULN�6ROXP� 
'HVLJQ�DQG�,QQRYDWLRQ�LQ�1RUZHJLDQ�,QGXVWU\ 

13/96 
%M�UQ�7��$VKHLP�DQG�$UQH�,VDNVHQ� 
/RFDWLRQ��DJJORPHUDWLRQ�DQG�LQQRYDWLRQ��7RZDUGV�UHJLRQDO�LQQRYDWLRQ�V\VWHPV�
LQ�1RUZD\" 

14/96 
:LOOLDP�/D]RQLFN�DQG�0DU\�2ª6XOOLYDQ� 
6XVWDLQHG�(FRQRPLF�'HYHORSPHQW 

15/96 
(ULF�,YHUVHQ�RJ�7URQG�(LQDU�3HGHUVHQ� 
3RVWHQV�VWLOOLQJ�L�GHW�JOREDOH�LQIRUPDVMRQVDPIXQQHW��HW�HNVSORUDWLYW�VWXGLXP 

16/96 
$UQH�,VDNVHQ� 
5HJLRQDO�&OXVWHUV�DQG�&RPSHWLWLYHQHVV��WKH�1RUZHJLDQ�&DVH 

 

1997 

01/97 
6YHLQ�2ODY�1nV�DQG�$UL�/HSSmODKWL� 
,QQRYDWLRQ��ILUP�SURILWDELOLW\�DQG�JURZWK 

02/97 
$UQH�,VDNVHQ�DQG�.HLWK�6PLWK� 
,QQRYDWLRQ�SROLFLHV�IRU�60(V�LQ�1RUZD\��$QDO\WLFDO�IUDPHZRUN�DQG�SROLF\�RS�
WLRQV 

03/97 
$UQH�,VDNVHQ� 
5HJLRQDO�LQQRYDVMRQ��(Q�Q\�VWUDWHJL�L�WLOWDNVDUEHLG�RJ�UHJLRQDOSROLWLNN 

04/97 
(UUNR�$XWLR��(VSHQ�'LHWULFKV��.DUO�)�KUHU�DQG�.HLWK�6PLWK� 
,QQRYDWLRQ�$FWLYLWLHV�LQ�3XOS��3DSHU�DQG�3DSHU�3URGXFWV�LQ�(XURSH 

05/97 
5LQDOGR�(YDQJHOLVWD��7RUH�6DQGYHQ��*HRUJLR�6LULOOL�DQG�.HLWK�6PLWK� 
,QQRYDWLRQ�([SHQGLWXUHV�LQ�(XURSHDQ�,QGXVWU\ 

 

 



 

STEP 
Studier i teknologi, innovasjon og økonomisk politikk 

V

1998 

R-01-1998 
$UQH�,VDNVHQ� 
5HJLRQDOLVDWLRQ�DQG�UHJLRQDO�FOXVWHUV�DV�GHYHORSPHQW�VWUDWHJLHV�LQ�D�JOREDO�
HFRQRP\ 

R-02-1998 
+HLGL�:LLJ�DQG�$UQH�,VDNVHQ� 
,QQRYDWLRQ�LQ�XOWUD�SHULSKHUDO�UHJLRQV��7KH�FDVH�RI�)LQQPDUN�DQG�UXUDO�DUHDV�
LQ�1RUZD\ 

R-03-1998 
:LOOLDP�/D]RQLFN�DQG�0DU\�2ª6XOOLYDQ� 
&RUSRUDWH�*RYHUQDQFH�DQG�WKH�,QQRYDWLYH�(FRQRP\��3ROLF\�LPSOLFDWLRQV 

R-04-1998 
5DMQHHVK�1DUXOD� 
6WUDWHJLF�WHFKQRORJ\�DOOLDQFHV�E\�(XURSHDQ�ILUPV�VLQFH�������TXHVWLRQLQJ�LQWH�
JUDWLRQ" 

R-05-1998 
5DMQHHVK�1DUXOD� 
,QQRYDWLRQ�WKURXJK�VWUDWHJLF�DOOLDQFHV��PRYLQJ�WRZDUGV�LQWHUQDWLRQDO�SDUWQHU�
VKLSV�DQG�FRQWUDFWXDO�DJUHHPHQWV 

R-06-1998 
6YHLQ�2ODY�1nV�HW�DO�� 
)RUPDO�FRPSHWHQFLHV�LQ�WKH�LQQRYDWLRQ�V\VWHPV�RI�WKH�1RUGLF�FRXQWULHV��$Q�
DQDO\VLV�EDVHG�RQ�UHJLVWHU�GDWD 

R-06-1998 
6YHQG�2WWR�5HP�H�RJ�7KRU�(JLO�%UDDGODQG� 
,QWHUQDVMRQDOW�HUIDULQJV�JUXQQODJ�IRU�WHNQRORJL��RJ�LQQRYDVMRQVSROLWLNN��UHOH�
YDQWH�LPSOLNDVMRQHU�IRU�1RUJH 

R-07-1998 
6YHLQ�2ODY�1nV� 
,QQRYDVMRQ�L�1RUJH��(Q�VWDWXVUDSSRUW 

R-09-1998 
)LQQ��UVWDYLN� 
,QQRYDWLRQ�UHJLPHV�DQG�WUDMHFWRULHV�LQ�JRRGV�WUDQVSRUW 

R-10-1998 
+��:LLJ�$VOHVHQ��7��*U\WOL��$��,VDNVHQ��%��-RUGIDOG��2��/DQJHODQG�RJ�2��5��6SLOOLQJ� 
6WUXNWXU�RJ�G\QDPLNN�L�NXQQVNDSVEDVHUWH�Q�ULQJHU�L�2VOR 

R-11-1998 
-RKDQ�+DXNQHV�
*UXQQIRUVNQLQJ�RJ��NRQRPLVN�YHNVW��,NNH�LQVWUXPHQWHOO�NXQQVNDS� 

R-12-1998 
-RKDQ�+DXNQHV�
'\QDPLF�LQQRYDWLRQ�V\VWHPV��'R�VHUYLFHV�KDYH�D�UROH�WR�SOD\" 



VI 

STEP 
Studier i teknologi, innovasjon og økonomisk politikk 

R-13-1998 
-RKDQ�+DXNQHV�
6HUYLFHV�LQ�,QQRYDWLRQ�¥�,QQRYDWLRQ�LQ�6HUYLFHV 

R-14-1998 
(ULF�,YHUVHQ��.HLWK�6PLWK�DQG�)LQQ��UVWDYLN� 
,QIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\�LQ�LQWHUQDWLRQDO�SROLF\�GLVFXV�
VLRQV 

R-15-1998 
-RKDQ�+DXNQHV� 
1RUZHJLDQ�,QSXW�2XWSXW�&OXVWHUV�DQG�,QQRYDWLRQ�3DWWHUQV 

1999 

R-01-1999 
+HLGL�:LLJ�$VOHVHQ��7KRU�(JLO�%UDDGODQG��.HLWK�6PLWK�DQG�)LQQ��UVWDYLN� 
(FRQRPLF�DFWLYLW\�DQG�WKH�NQRZOHGJH�LQIUDVWUXFWXUH�LQ�WKH�2VOR�UHJLRQ 

R-02-1999 
$UQH�,VDNVHQ��UHG��� 
5HJLRQDOH�LQQRYDVMRQVV\VWHPHU��,QQRYDVMRQ�RJ�O�ULQJ�L����UHJLRQDOH�
Q�ULQJVPLOM�HU 

 
 





 

 

6WRUJDWHQ����1������2VOR��1RUZD\�
7HOHSKRQH���������������

)D[����������������

:HE��KWWS���ZZZ�VWHS�QR��

�

 
    

 

�
67(3�JUXSSHQ�EOH�HWDEOHUW�L������IRU�n�IRUV\QH�
EHVOXWQLQJVWDNHUH�PHG�IRUVNQLQJ�NQ\WWHW�WLO�DOOH�

VLGHU�YHG�LQQRYDVMRQ�RJ�WHNQRORJLVN�HQGULQJ��PHG�
V UOLJ�YHNW�Sn�IRUKROGHW�PHOORP�LQQRYDVMRQ��
¡NRQRPLVN�YHNVW�RJ�GH�VDPIXQQVPHVVLJH�
RPJLYHOVHU��%DVLV�IRU�JUXSSHQV�DUEHLG�HU�

HUNMHQQHOVHQ�DY�DW�XWYLNOLQJHQ�LQQHQ�YLWHQVNDS�RJ�
WHNQRORJL�HU�IXQGDPHQWDO�IRU�¡NRQRPLVN�YHNVW��'HW�
JMHQVWnU�OLNHYHO�PDQJH�XO¡VWH�SUREOHPHU�RPNULQJ�
KYRUGDQ�SURVHVVHQ�PHG�YLWHQVNDSHOLJ�RJ�

WHNQRORJLVN�HQGULQJ�IRUO¡SHU��RJ�KYRUGDQ�GHQQH�
SURVHVVHQ�InU�VDPIXQQVPHVVLJH�RJ�¡NRQRPLVNH�
NRQVHNYHQVHU��)RUVWnHOVH�DY�GHQQH�SURVHVVHQ�HU�DY�
VWRU�EHW\GQLQJ�IRU�XWIRUPLQJHQ�RJ�LYHUNVHWWHOVHQ�DY�

IRUVNQLQJV���WHNQRORJL��RJ�LQQRYDVMRQVSROLWLNNHQ���
)RUVNQLQJHQ�L�67(3�JUXSSHQ�HU�GHUIRU�VHQWUHUW�
RPNULQJ�KLVWRULVNH��¡NRQRPLVNH��VRVLRORJLVNH�RJ�
RUJDQLVDWRULVNH�VS¡UVPnO�VRP�HU�UHOHYDQWH�IRU�GH�

EUHGH�IHOWHQH�LQQRYDVMRQVSROLWLNN�RJ�¡NRQRPLVN�
YHNVW���
�
�
7KH�67(3�JURXS�ZDV�HVWDEOLVKHG�LQ������WR�VXSSRUW�

SROLF\�PDNHUV�ZLWK�UHVHDUFK�RQ�DOO�DVSHFWV�RI�
LQQRYDWLRQ�DQG�WHFKQRORJLFDO�FKDQJH��ZLWK�SDUWLFXODU�
HPSKDVLV�RQ�WKH�UHODWLRQVKLSV�EHWZHHQ�LQQRYDWLRQ��
HFRQRPLF�JURZWK�DQG�WKH�VRFLDO�FRQWH[W��7KH�EDVLV�

RI�WKH�JURXS·V�ZRUN�LV�WKH�UHFRJQLWLRQ�WKDW�VFLHQFH��
WHFKQRORJ\�DQG�LQQRYDWLRQ�DUH�IXQGDPHQWDO�WR�
HFRQRPLF�JURZWK��\HW�WKHUH�UHPDLQ�PDQ\�XQUHVROYHG�
SUREOHPV�DERXW�KRZ�WKH�SURFHVVHV�RI�VFLHQWLILF�DQG�

WHFKQRORJLFDO�FKDQJH�DFWXDOO\�RFFXU��DQG�DERXW�KRZ�
WKH\�KDYH�VRFLDO�DQG�HFRQRPLF�LPSDFWV��5HVROYLQJ�
VXFK�SUREOHPV�LV�FHQWUDO�WR�WKH�IRUPDWLRQ�DQG�
LPSOHPHQWDWLRQ�RI�VFLHQFH��WHFKQRORJ\�DQG�

LQQRYDWLRQ�SROLF\��7KH�UHVHDUFK�RI�WKH�67(3�JURXS�
FHQWUHV�RQ�KLVWRULFDO��HFRQRPLF��VRFLDO�DQG�
RUJDQLVDWLRQDO�LVVXHV�UHOHYDQW�IRU�EURDG�ILHOGV�RI�
LQQRYDWLRQ�SROLF\�DQG�HFRQRPLF�JURZWK� 

 


