
67(3�:RUNLQJ�3DSHU� ,661�����������
 
 
�

�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�

�
)LQQ��UVWDYLN�
6YHLQ�2ODY�1nV�
67(3�
6WRUJDWHQ���
1������2VOR�
1RUZD\�
 
 
 
Working Paper prepared within the framework of the 
National Innovation System research programme of the OECD 
 
 
 
2VOR��'HFHPEHU������
�
�
�
�
�

�

�

$����
x�

�����

�
)LQQ��UVWDYLN��
6YHLQ�2ODY�1nV�
�
The Norwegian 
Innovation-Collaboration 
Survey 



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

)D[����������������

:HE��KWWS���ZZZ�VWHS�QR��

�

 
�

67(3� SXEOLVHUHU� WR� XOLNH� VHULHU� DY� VNULIWHU��

5DSSRUWHU�RJ�$UEHLGVQRWDWHU��
 

67(3�$UEHLGVQRWDWHU�
,� GHQQH� VHULHQ� SUHVHQWHUHU� YL� YLNWLJH�
IRUVNQLQJVUHVXOWDWHU� VRP� YL� ¡QVNHU� n� JM¡UH�
WLOJMHQJHOLJH� IRU� DQGUH�� PHQ� VRP� LNNH� KDU� HQ�
IRUP� VRP� JM¡U� GHP� HJQHW� WLO� SXEOLVHULQJ� L�

5DSSRUWVHULHQ�� $UEHLGVQRWDWHQH� NDQ� Y UH�
VHOYVWHQGLJH� DUEHLGHU�� IRUDUEHLGHU� WLO� � VW¡UUH�
SURVMHNWHU��HOOHU�VSHVLHOOH�DQDO\VHU�XWDUEHLGHW�IRU�
RSSGUDJVJLYHUH��'H� LQQHKROGHU�GDWD�RJ�DQDO\VHU�

VRP� EHO\VHU� YLNWLJH� SUREOHPVWLOOLQJHU� UHODWHUW� WLO�
LQQRYDVMRQ�� WHNQRORJLVN�� ¡NRQRPLVN� RJ� VRVLDO�
XWYLNOLQJ��RJ�RIIHQWOLJ�SROLWLNN�� 

�
67(3� PDLQWDLQV� WZR� GLYHUVH� VHULHV� RI�

UHVHDUFK�SXEOLFDWLRQV��5HSRUWV�DQG�:RUNLQJ�

3DSHUV��

�

67(3�:RUNLQJ�3DSHUV�
,Q� WKLV� VHULHV� ZH� UHSRUW� LPSRUWDQW� UHVHDUFK�
UHVXOWV� WKDW� ZH� ZLVK� WR� PDNH� DFFHVVLEOH� IRU�
RWKHUV��EXW�WKDW�GR�QRW�KDYH�D�IRUP�ZKLFK�PDNHV�
WKHP� VXLWHG� IRU� WKH� 5HSRUW� 6HULHV�� 7KH�:RUNLQJ�

3DSHUV�PD\�EH�LQGHSHQGHQW�VWXGLHV��SLORW�VWXGLHV�
IRU� ODUJHU� SURMHFWV�� RU� VSHFLILF� DQDO\VHV�
FRPPLVVLRQHG� E\� H[WHUQDO� DJHQFLHV�� 7KH\�
FRQWDLQ�GDWD�DQG�DQDO\VHV� WKDW�DGGUHVV�UHVHDUFK�

SUREOHPV� UHODWHG� WR� LQQRYDWLRQ�� WHFKQRORJLFDO��
HFRQRPLF� DQG� VRFLDO� GHYHORSPHQW�� DQG� SXEOLF�
SROLF\��
 
 
 Stiftelsen STEP 1998 
 
Henvendelser om tillatelse til oversettelse, kopiering eller annen 
mangfoldiggjøring av hele eller deler av denne publikasjonen skal 
rettes til: 
 
Applications for permission to translate, copy or in other ways 
reproduce all or parts of this publication should be made to: 
 
STEP, Storgaten 1, N-0155 Oslo 

   

 
 
 



 

iii 

3UHIDFH�

The Norwegian Innovation-Collaboration Survey has been undertaken as part of 
the STEP group’s research on National Innovation Systems (NIS). The OECD 
has coordinated research in this area by way of its NIS research programme. We 
thank our collaboration partners which have taken part in this research, in 
particular our Danish colleagues at the IKE group who originally initiated this 
work. Not least we wish to thank the OECD secretariat, which has done a major 
effort in coordinating the work and synthesising contributions from the different 
countries.  
 
We also with to thank the Norwegian Research Council which has given 
substantial financial support for our research in this important area. 
 
 
 
Oslo, December 1998 
 
 
 
Finn Ørstavik      Svein Olav Nås 
 
 
 
 
 
 
 
 





 

v 

$EVWUDFW�

This working paper presents the Norwegian Innovation-Collaboration Survey 
carried out by the STEP group during 1998. The paper presents the theoretical 
background for the survey, discusses the methodology employed, and presents 
the content and analytical potential of the dataset generated. The paper also 
touches upon a few of the substantial research issues which can be fruitfully 
explored with this particular data set as (part of the) empirical basis. 
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7KH�1RUZHJLDQ�LQQRYDWLRQ�FROODERUDWLRQ�VXUYH\�

���,QWURGXFWLRQ�

This working paper is a first report on the contents and results of the Norwegian 
innovation and collaboration survey which the STEP group carried out during 
1998 as part of its National Innovation Systems research effort. The work has 
been supported by the Norwegian Research Council. 

The research programme on 1DWLRQDO�,QQRYDWLRQ�6\VWHPV (NIS) was established 
under the OECD 'LUHFWRUDWH�IRU�6FLHQFH��7HFKQRORJ\�DQG�,QGXVWU\ (DSTI) 
in June 1994. The programme has targeted issues relating to science and tech-
nology, information and communications technologies and industry. The objec-
tive has been to develop and test a conceptual framework for analysing the proc-
esses of knowledge creation, distribution and use in national systems of innova-
tion. Research groups in several OECD countries have collaborated in seeking to 
map and to compare knowledge flows in national innovation systems, with a 
view to developing new technology and innovation policy approaches for the 
knowledge-based economy. The conceptual framework has been developed and 
tested through pilot country studies in order to identify the main indicators for 
mapping national systems of innovation, experiment with different analytical 
approaches and draw conclusions about “systemic approaches” to innovation and 
technology policy.1 

This working paper contains  

♦ a description of the theoretical and analytical background for the survey,  
♦ a discussion of the data collection strategy utilised and a few related meth-

odological issues,  
♦ an overview of the data set which has been compiled, together with a few ex-

amples of analytical issues that can be investigated with the data set. 

                                                
1 See references in the back for information on other NIS-related STEP reports, and a 
selection of relevant NIS reports from other countries. 
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���7KHRUHWLFDO�DQG�DQDO\WLFDO�EDFNJURXQG�IRU�WKH�VXUYH\�

Modern innovation research has brought forth firm support of the claim that in-
novation happens in interactive processes of development and learning. Thus, 
the claim that WKHUH�LV�D�IXQGDPHQWDO�RQH�ZD\�IORZ�IURP�WKH�GHSWKV�RI�SXUH�VFL�
HQFH�LQWR�WKH�HFRQRPLF�UHDOP�RI�SURGXFWLRQ�DQG�H[FKDQJH (the “linear model”) is 
proven wrong. The common view that economically important innovations in-
variably have their origins in advances in science and in - pure science’s sibling - 
advanced technology, is wrong.2 Rather, it is claimed, innovation has its roots in 
complex collaborative constellations, where scientific and technological devel-
opments certainly may be important, but where the striving of business firms to 
develop their activities and their markets play the decisive role.  

Although the analytical problem of understanding the interrelationship between 
science, industry and growth may not have been done away with completely - as 
argued for instance in Hauknes (1998a) - a rich empirical literature actually has 
shown that innovation efforts involve complex institutional structures and  in-
tricate interactions between a number of stakeholders.3 Indeed, several theoreti-
cal contributions have convincingly argued that innovation in its very essence 
concerns interactions, rivalry and collaboration.4 Furthermore, there is a rich 
literature detailing the nature of interactions taking place in the course of inno-
vation processes.5  

But there is still a lack of specific knowledge concerning the extent of collabora-
tion during innovation efforts, what actual partners are involved, etc. Most of 
the research that has been done has been focusing on FDVHV. The study reported 
here is an attempt to fill some of the empirical void concerning quantitative as-
pects of collaboration in connection with innovation. 

As we advance our analysis of innovation beyond the linear model (of subse-
quent phases of activity leading us from pure science to commercial operations), 
we need to confront one very consequential implication: If innovation is the re-
sult of collaborative development and interactive learning, then innovation 
should be the outcome of the workings of a V\VWHP and not of the efforts of iso-
lated actors. In other words: The individual actions that bring forth innovation 
must be understood as actions of individuals that are members of a social sys-
tem. We can obviously involve the whole body of sociological theory and social 
philosophy to answer this question. But that, obviously, cannot be done. Suffice 
it to say that the systemic and social nature of the actions which constitute in-
novation processes makes it evident that innovation processes have an impor-
tant cultural dimension – and this cultural dimension is as important for the 
analysis of innovation, as is the individualistic and maximising dimension of ac-
tions that the common economic approach to innovation analysis and innovation 

                                                
2See for example Edquist (ed.) 1997 or OECD 1992. 
3 See for example Moss Kanter 1983, Drucker 1985, Burgelman and Sayles 1986, Van de 
Ven et. al. 1989, Wicken (red.) 1994, Van de Ven and Scott Poole 1995. 
4 Two references are Latour 1987, Bijker et. al. 1989. 
5 A good example is Van de Ven and Garud 1993. 
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policy is so much relying on. The explanation of innovation processes and results 
cannot but take seriously the VRFLDO�FRQWH[W within which innovation is carried 
out. 7KH�LQVWLWXWLRQDO�FRQWH[W (both the cultural and organisational dimension of 
this context) have significant impact on innovation, and are necessary parts of 
any explanatory scheme that aspires to account for any specific instance of inno-
vation.  

This is important both for theoretical and for empirical reasons.  

(i) In the effort to clarify the nature of innovation in modern economies, empiri-
cal knowledge about firm behaviour with respect to collaboration is pertinent. 
Theories about economic(ally relevant) action often relies on an individualistic 
meta-theory about social reality: Social action is but the aggregate of individual 
actions. Furthermore, important social-science traditions build on conceptualisa-
tions of individual actions as rational and optimising action, as actions designed 
to attain specific purposes for the acting individual. The concept of innovation as 
“maximising the economic returns of new scientific discoveries” is obviously part 
of the rationalistic and individualistic tradition in social science. The concept of 
innovation as “interactive learning in a social context” is not. Thus, doing re-
search on collaborative behaviour in innovation promises to give new insights 
with relevance for this fundamental and long lasting theoretical debate within 
social science. 

(ii) When we realise that the context of innovative behaviour is a crucial deter-
minant of the course and content of innovation processes, it becomes clear that 
the comparative analysis of innovation efforts in various regions and countries is 
extremely interesting in a scientific perspective, as well as it is interesting in a 
policy perspective. Comparative data would appear to be the only way to get re-
liable knowledge concerning the regional and national specificity of the socio-
technical, organisational, institutional and cultural context which has such a 
decisive impact on the overall innovation performance of an economy. 
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���7KH�GDWD�JDWKHULQJ�DSSURDFK�RI�WKH�LQQRYDWLRQ�
FROODERUDWLRQ�VXUYH\�

�����$�FRPSXWHU�DLGHG�WHOHSKRQH�VXUYH\�

The starting point for this innovation-collaboration survey was a study carried 
out in Denmark, by Bengt-Åke Lundvall and his collaborators at the IKE-group 
in the University of Aalborg. The effort appears to have been motivated by theo-
retical concerns, but also by results from and experiences with the first Commu-
nity Innovation Survey (CIS). 

The Community Innovation Survey (CIS, 1992) and the Policies, Appropriability 
and Competitiveness for European Enterprises Survey (PACE, 1995) were cross-
European efforts aimed at this kind of data gathering. These were rather gen-
eral, first attempt surveys. The joint effects of conceptual vagueness, difficulties 
in developing a questionnaire acceptable and adequate for all countries, and low 
response rates in some countries caused the CIS data sets to suffer from limita-
tions with respect both to data reliability as well as to comparability of data 
from the different countries.6 In addition CIS only to a limited extent addressed 
collaboration issues. 

The pioneering Danish survey was designed as a rather narrowly focused data 
gathering effort, concentrating on building the fundament for a later interna-
tional effort to build comparable data sets on issues related to collaboration and 
innovation. Reflecting this ambition, the group also applied a more effective data 
gathering methodology than the conventional paper questionnaire survey 
method. A concise set of questions was implemented in a computer assisted tele-
phone interviewing system.  

Under the OECD NIS umbrella, a common approach for empirical work was 
agreed upon between groups of researchers from several countries. This ap-
proach was based on the same use of computer aided telephone interviewing and 
on a thoroughly revised version of the questionnaire first implemented by the 
Danes. The aim of the work was to try to bridge the gap between the increasing 
focus on the collaborating, network embedded firm on the one side, and the lack 
of systematic empirical data on how, why and with whom firms interact in prod-
uct innovation on the other. 

The advantages of the telephone interviewing approach are considerable. Com-
pared to face-to-face interviewing, the resources needed are very much smaller, 
and still, not very much is lost with respect to the processing of answers that lies 
between listening to answers and coding them into data tables. In comparison 
with mailed questionnaires, the telephone interviewing method is significantly 
more powerful, since most of the coding responsibility is transferred from the 
respondent to the interviewer. The experiences in the Norwegian research team 
is that in spite of careful wording and the careful approach used when introduc-
ing complexity into the questions, the control gained over the interpretation of 
questions and answer alternatives was extremely important. There was a huge 

                                                
6 Christensen and Rogaczewska 1998, page 3. 
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data-quality gain inherent in keeping the interviewing job in-house; to let the 
researchers themselves do a significant part of the interviewing job, and to use 
the experiences made on this job actively when instructing extra personnel for 
doing the remaining part of the interviewing job.7 

�����2YHUYLHZ�RI�WKH�GDWD�VHW�

The result of the joint effort to develop a common set of research questions was a 
compromise: An agreement was struck to use a set of common core questions, 
and opened up for the different national teams to implement their own modules 
in addition to the core questions. 

The Norwegian survey was designed to cover a random sample of manufacturing 
firms. It was focused on product innovation, not process innovation nor organ-
isational innovation. 

The core questions covered the following themes: 

 

A. BASIC INFORMATION ON FIRM - Data on the size of firms 

♦ number of employees 
♦ turnover 
♦ industry (NACE code) 
♦ geographical location 
♦ organisational position (mother, daughter, sister) 
 

B. INNOVATIVENESS - The firms were asked whether they during the last 3 years 
had  

♦ commenced sales of any technologically new products  
♦ introduced to the market any new services (sold part and parcel with the 

manufactured products)  
 
Then they were asked if 

♦ they currently were undertaking development of a new product which 
weren’t yet introduced into the market. 

 

C. COLLABORATION – The innovative firms were asked:   

♦ Had the firm developed any technologically new product in collaboration 
with other companies or other organisations? 

                                                
7 An implication of this is that even if great care was taken to develop a set of core ques-
tions common for all participating national research teams, the actual interpretations 
and assumptions made would necessarily reflect national and cultural specificities. 
Thus, comparability of data is even in this case not a given. It is important to consider to 
what extent national teams found similar problems, and found similar solutions to the 
difficulties that were encountered.  
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♦ What kind of partners has the firm collaborated with on product develop-
ment?  

♦ Which of the partners are parts of the same corporation as the firm inter-
viewed?  

♦ How often does the company collaborate when it is engaging in product de-
velopment? 

 

D. COLLABORATION PURPOSE AND SIGNIFICANCE IN A SELECTED PROJECT 

♦ What was the objective of the single most important collaborative develop-
ment project in your firm during the last 3 years?  

♦ How many man-years have your company invested in this project 
♦ How long has the project been going on?  
♦ Which types of partners have been involved? 
♦ Why did you choose to collaborate with them?  
♦ How important did the different partners turn out to be for the project as a 

whole?  
♦ Have your firm collaborated with the same partners earlier? 
♦ If so, for how long? 
♦ How many persons from your partner have been involved with this project? 
♦ Did you make a formal contract with them concerning sharing of costs, se-

crecy and/or sharing of profits resulting from the development effort? 
�  

E. NATURE OF INTERACTION IN MOST IMPORTANT PROJECT 

♦ What methods did your firm use to transfer or otherwise obtain control over 
results from the collaboration?  

♦ How important where the different methods for transferring results in this 
particular case?  

�

F. RESULTS OF MOST IMPORTANT PROJECT 

♦ Is the new product introduced onto the market yet? 
♦ Did the project keep the time table? 
♦ Did the project keep the budget? 
 

While questions in A-C concerned the firm in general, the questions under D,  E 
and F concerned a chosen innovation effort, namely the most important project - 
completed or uncompleted at the time of interviewing - undertaken during the 
last three years and which involved collaboration with external partners. The 
base data were gathered for all firms (A). The questions under (B) were asked to 
all firms willing to participate; the remaining questions (C+D+E+F) only to 
firms that had been innovative and had collaborated in the course of the last 
three years. 

�����0HWKRGRORJLFDO�LVVXHV�

How comparable are the data, and how valid are they? As mentioned earlier, the 
interviewing method secured a much better way of getting hold of information 
than what is possible with mailed questionnaires. The dialogue which takes 
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place in a phone conversation secures a level of common understanding, and se-
cures a significantly higher level of data validity than what one can expect from 
standard questionnaires. 

Also, it proves to be much easier to get in contact with people using telephone 
interviewing. In the Norwegian case, the cases where we could not find the right 
firm, where the firm turned out to be irrelevant for the survey for some reason, 
or where the people actually said no, when asked to participate was very low.  

It adds to the validity of data when the analysts themselves have done a sub-
stantial part of the interviewing effort. This gives a very close understanding of 
the questionnaire, and any terminological or conceptual difficulties that the 
wording of questions brings.  

There are three potential pitfalls we will highlight with respect to the survey 
methodology employed:  

)LUVW, that the challenges facing interviewers are considerable, both in present-
ing their case to the firms selected, as well as in actually carrying out the coding 
work which makes it possible to bring answers over to data in the computerised 
questionnaire. It is extremely important that interviewers are familiar with the 
structure of the questionnaire, what the questions are precisely, and what kind 
of answers are asked.  

6HFRQG, and this obviously is related to the first issue, there are real termino-
logical and conceptual challenges inherent in the questions asked. What is col-
laboration – when does interaction become collaboration? Is it enough to buy 
components from a supplier one or more times, or is some kind of interactive 
process involved beyond the exchange? What is WHFKQRORJLFDOO\�QHZ, when a 
company is producing food products? Is a shipyard producing a technologically 
new product when it is building a large ship of a shape or size that it hasn’t pro-
duced before? What is product development in a newspaper publishing com-
pany? 

7KLUG, and finally, there is a difficulty in handling the complex organisational 
structure of modern manufacturing industry. There is a problem in determining 
at what level to approach conglomerate firms and corporations: How should 
holding companies for manufacturing firms be dealt with? When a company is 
called, but say they only are a part of a larger structure and that it is meaning-
less to ask them about product development, what do you do with that? In gen-
eral, how do you handle that for a significant subset of firms, the distinction be-
tween mother, sister and daughter companies is an utterly impotent and mis-
leading set of concepts? 

Answers for these questions had to be worked out in the course of the survey. 
Within the research team a common understanding of how to deal with different 
borderline cases was developed. However, it is hard to communicate and agree 
upon sufficiently exact definitions between countries. Therefore the interna-
tional comparisons will be particularly hampered by these problems.. In this re-
port, however, only Norwegian results are reported. 
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�����3RSXODWLRQ��VHOHFWLRQ�DQG�VDPSOH�

The sample for the Norwegian survey was constructed on the basis of Statistics 
Norway’s business register. From the 1994 data, manufacturing firms with 10 or 
more employees belonging to manufacturing industries (NACE categories from 
15 to 36) were selected.8 

This population consisted of 4438 firms, and was sampled by selecting all firms 
with 100 or more employees, and 20% of smaller firms. The 20% sample was 
randomly drawn in a stratified, representative sample. Strata were defined as 
combinations of firm sizes in terms of number of employees, and industry class 
in terms of NACE code assigned to firms by Statistics Norway. 

Tables 1, 2 and 3 summarise the selection process. 

7DEOH����7KH�VXUYH\�SRSXODWLRQ�DQG�VDPSOH�

The population 4 438 NACE 15-36 and 10+ employees 
“The census” 572 100+ employees 
Sampling basis 3 866 10-99 employees 
“Sample” 776 20% stratified (NACE/Size) 
Census + sample 1 348 Sum selected units 
Removed 73 Irrelevant or non-existent units 
Survey 1 275 Included in CATI9 survey 

 

�

                                                
8 NACE: Nomenclature générale des Activités économiques dans les Communautés Eu-
ropéennes 
9 CATI: Computer Aided Telephone Interview 
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7DEOH����7KH�UHOHYDQW�LQGXVWU\�FDWHJRULHV�

NACE-code 
 

Units in population Description of industry type 

15+16 993 Manufacture of food products and beverages (15)  
Manufacture of tobacco (16) 

17+18+19 194 Manufacture of textiles (17) 
Manufacture of wearing apparel; dressing and dyeing of fur 
(18) 
Tanning and dressing of leather; manufacture of luggage, 
handbags, saddlery, harness and footwear (19)  

20 365 Manufacture of wood and products of wood and cork, ex-
cept furniture; manufacture of articles of straw and plaiting 
materials 

21 75 Manufacture of pulp, paper and paper products 
22 528 Publishing, printing and reproduction of recorded media 
23+24 135 Manufacture of coke, refined petroleum products and nu-

clear fuel (23) 
Manufacture of chemicals and chemical products (24) 

25 154 Manufacture of rubber and plastic products 
26 183 Manufacture of other non-metallic mineral products 
27 92 Manufacture of basic metals 
28 435 Manufacture of fabricated metal products, except machin-

ery and equipment 
29 370 Manufacture of machinery and equipment n.e.c.10 
30+31+32+33 265 Manufacture of office machinery and computers (30) 

Manufacture of electrical machinery and apparatus n.e.c. 
(31) 
Manufacture of radio, television and communication 
equipment and apparatus (32) 
Manufacture of medical, precision and optical instruments, 
watches and clocks (33) 

34+35 386 Manufacture of motor vehicles, trailers and semi-trailers 
(34) 
Manufacture of other transport equipment (35) 

36 263 Manufacture of furniture; manufacturing n.e.c. 
Total 4438  

 

                                                
10 n.e.c.: 1RW�HOVHZKHUH�FODVVLILHG 
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7DEOH����6WUDWLILFDWLRQ�DQG�VDPSOLQJ��1XPEHU�RI�XQLWV�RI�WKH�JURVV�SRSXODWLRQ�
�3RS��DQG�RI�WKH�XQLWV�DFWXDOO\�FRQWDFWHG��&RQ����

 
NACE code 

Size class 
 

 10-19 20-49 50-99 100-199 200-499 500+ All 

 Pop Con Pop Con Pop Con Pop Con Pop Con Pop Con Pop Con 

15+16 373 60 369 61 144 24 69 54 30 28 8 7 993 234 
17+18+19 88 16 65 12 30 5 10 10 1 1 0 0 194 44 

20 181 32 119 20 42 8 18 15 5 3 0 0 365 78 
21 13 3 20 4 14 2 17 12 6 3 5 4 75 28 
22 273 48 157 24 46 6 39 29 10 9 3 3 528 119 

23+24 36 4 32 5 19 2 22 13 18 14 8 6 135 44 
25 68 12 53 10 20 3 10 8 3 3 0 0 154 36 
26 79 15 57 8 25 4 17 15 5 4 0 0 183 46 
27 18 4 24 3 14 1 11 7 18 16 7 6 92 37 
28 198 36 162 32 57 11 14 11 4 2 0 0 435 92 
29 164 22 96 12 69 11 25 17 12 11 4 4 370 77 

30+31+32+33 105 14 76 14 37 7 22 19 19 15 6 4 265 73 
34+35 117 19 119 15 47 6 57 40 32 25 14 6 386 111 

36 102 19 100 17 38 6 15 13 7 6 1 1 263 62 
Total 1815 304 1449 237 602 96 346 263 170 140 56 41 4438 1081 

 

�����5HVSRQVH�UDWHV�
Table 3 demonstrates that we had imperfections in our data on firms: Not all 
firms in the population could be found when we tried to call them. Partly this 
was to blame on relatively old business register data (1994): Several firms, espe-
cially of small and medium size had changed name, merged, stopped operating 
or could not be traced for other reasons. Additionally, there was a problem with 
holding companies and large corporations: Our questionnaire was designed for 
manufacturing firms. In some cases holding companies and administrative bod-
ies of large corporations could not be classified as manufacturing firms (it would 
not be meaningful to ask the questions in our questionnaire). Thus, we chose to 
remove them from the survey sample. 

Of the 1275 firms which was included in the original sample, we found and were 
able to request participation from 1081 companies. 73,7 percent of these agreed 
to participate in the survey, a response rate which is much higher than what we 
would have expected from an ordinary mail survey. Table 4 details response 
rates in the survey.  

 

�

                                                
11 “Pop” refers to the original population of firms from 1994 data; all firms in relevant 
statistical categories and with 10 or more employees. “Con” is the firms that we man-
aged to contact by phone and pose the question whether they wanted to participate in 
the survey or not. The basis for this was a 100% selection of firms with 100 or more em-
ployees, and a 20% stratified random sample of the smaller firms. 
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7DEOH����5HVSRQVH�UDWHV��E\�VL]H�DQG�LQGXVWU\��3HUFHQW�RI�ILUPV�ZKLFK�DJUHHG�WR�
SDUWLFLSDWH�RI�DOO�ILUPV�DVNHG��

NACE 
 
 

Size 

15 
16 

17 
18 
19 

20 21 22 23 
24 

25 26 27 28 29 30 
31 
32 

34 
35 

36 All 

10-19 66,7 56,3 71,9 100 66,7 100 75 86,7 50 66,7 72,7 85,7 73,7 57,9 69,7 
20-99 68,2 82,4 71,4 66,7 60 85,7 84,6 58,3 75 60,5 91,3 71,4 71,4 82,6 71,2 
100- 78,7 81,8 61,1 89,5 80,5 81,8 90,9 63,2 86,2 84,6 75 84,2 71,8 80 78,4 
All 71,8 72,7 69,2 85,7 69,7 84,1 83,3 69,6 81,1 66,3 79,2 80,8 72,1 74,2 73,7 

 

The results presented in this report are scaled on the basis of our stratified 
sample according to the realised coverage of the sample. We have used the frac-
tion TOTAL POPULATION/NET SAMPLE where ‘total population’ is the number of 
relevant firms in the register data, and the net sample is the number of firms 
that participated in the interviews.12 

                                                
12 Relevant firms in the register data are all the firms in our 20% (10-99 employees) 
sample and in the 100% census (100+ employees), except a few firms that were removed 
before the start of the survey because they were considered to be erroneously included in 
the sample due to weaknesses in the business register data from which the sample was 
drawn. (Mostly non-manufacturing firms.) 
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���6RPH�UHVXOWV�

The full richness of the database is presently far from exhausted. Below we re-
port selected results on some of the basic issues addressed in the survey. They 
include the numbers and shares of innovative and collaborating companies, the 
distribution on different kinds of partners, evaluation of the contribution of the 
partner according to type of partner, and the methods for transferring informa-
tion and results of the collaboration between the partners.  

�����,QQRYDWLRQ�DQG�FROODERUDWLRQ�

Of the firms surveyed, how many were innovative? And how many of the inno-
vative firms where engaging in collaboration with external partners, as part of 
the innovation effort? On the basis of our stratified, random sample, we are in a 
position to answer these questions. The following table 5 shows innovation rates 
and collaboration rates for Norwegian manufacturing firms. 

Innovation is present when a firm has introduced a new product, or a new ser-
vice related to products sold by the firm, over the last 3 years, or when a new 
product is presently being developed that has not yet been launched on the mar-
ket� A change in how products are manufactured, and organisational change or a 
technical process change, are not counted as innovation in this survey. 

Collaboration refers to real interaction between partners that jointly contribute 
to the innovation. When a firm buys well-defined intermediary products or ser-
vices without any contribution of their own, this is not counted as collaboration. 

7DEOH����Innovation�DQG�collaboration in order to innovate�DPRQJ�1RUZHJLDQ�
PDQXIDFWXULQJ�ILUPV�ZLWK����RU�PRUH�HPSOR\HHV��������3HUFHQW��

Employees Number of firms13 Innovative Of which collaborating14 
10-19 1815 49,9 67,0 
20-49 1449 57,9 70,5 
50-99 602 31,2 71,3 
100-199 346 68,5 89,5 
200-499 170 76,7 92,8 
500+ 56 83,1 97,0 
Total 4438 52,9 72,9 

 

In general, data provide strong evidence that innovation to a large degree hap-
pens in collaborative constellations. A large majority of firms report that they do 
collaborate when undertaking innovative efforts and the tendency to collaborate 
seems to be stronger in larger firms. The share of innovating firms also is some-
what higher than previously found in for instance the CIS surveys. We believe 
                                                
13 This is the number of firms (in the relevant sectors in the Norwegian industry) that 
the VFDOHG numbers in columns 3 and 4 refer to. 
14 The percentage of innovative firms that also reported collaboration in connection with 
innovation efforts. 
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this in part may be due to the dialogue taking part when collecting data through 
telephone interviews, where the definition of innovation can be discussed and 
more clearly understood than by mail survey. 

�����&ROODERUDWLRQ�SDUWQHUV�

Firms were asked to indicate what kinds of partners they had been collaborating 
with during the last three years. In figure 1 the partner types are listed accord-
ing to the share of innovating firms reporting collaboration with each type. Sup-
pliers of materials and components along with private customers come out as 
the most frequently used partner types, whereas public customers is the least 
frequently used partner type. 

)LJXUH����6KDUH�RI�FROODERUDWLQJ�ILUPV�WKDW�KDYH�FROODERUDWHG�ZLWK�HDFK�SDUWQHU�
FDWHJRU\��������1XPEHUV�DUH�QRW�VFDOHG��

0,0 10,0 20,0 30,0 40,0 50,0 60,0 70,0 80,0 90,0 100,0

Public customers

Other partners

Commercial non-technical consultants

Universities or university colleges

Competitors

Suppliers of machinery and production
equipment

Commercial technical consultants,
technical laboratories

Research institutes

Private customers

Suppliers of materials and components

  

Suppliers of materials and equipment and private customers come out on top for 
all size categories (see table 6). Collaboration with the publicly supported re-
search infrastructure however, such as research institutes and universities and 
colleges, is more frequent among larger companies than smaller ones. Smaller 
companies, on the other hand, more frequently collaborate with public custom-
ers than do larger companies. 
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7DEOH����&ROODERUDWLRQ�SDUWQHUV�IRU�FROODERUDWLQJ�LQQRYDWLYH�ILUPV��E\�ILUP�VL]H��
6KDUH�RI�LQQRYDWLQJ�DQG�FROODERUDWLQJ�ILUPV�UHSRUWLQJ�UHODWLRQVKLS�WR�
SDUWQHU�W\SH��1 �����1XPEHUV�DUH�QRW�VFDOHG��

Employees 10-19 (N=69) 20-99 
(N=106) 

100 (N=218) 

 Num-
ber 

% Num-
ber 

% Num-
ber 

% 

Private customers 37 54 67 63 125 57 
Public customers 22 32 15 14 34 16 
Suppliers of materials and components 37 54 59 56 146 67 
Suppliers of machinery and production equipment 25 36 34 32 90 41 
Competitors 16 23 30 28 75 34 
Commercial technical consultants, technical laboratories 29 42 47 44 110 51 
Commercial non-technical consultants 12 17 19 18 45 21 
Research institutes 22 32 43 41 122 56 
Universities or university colleges 12 17 24 23 75 34 
Other partners 11 16 17 16 46 21 

 

Firms were also asked to indicate the location of the partner. Part of this infor-
mation is summarised in table 7, where the partner types are split between na-
tional and foreign partners. All firms collaborate more domestically, but small 
Norwegian firms are much more oriented towards domestic collaboration than 
are larger firms. In general, collaboration within a country appears to be mark-
edly more important than collaboration with firms and other organisations in 
other countries.  

7DEOH����&ROODERUDWLRQ�SDUWQHU�QDWLRQDOLW\�IRU�FROODERUDWLQJ�LQQRYDWLYH�ILUPV��
6KDUH�RI�1RUZHJLDQ���IRUHLJQ�SDUWQHU�LQ�UHSRUWHG�FROODERUDWLYH�
UHODWLRQVKLSV��1XPEHUV�DUH�QRW�VFDOHG��

Employees (N) 10-19 (N=69) 20-99 (N=106) 100 (N=218) 
Nationality Domestic Foreign Domestic Foreign Domestic Foreign 

 % % % % % % 
Private customers 58 16 59 34 51 34 
Governmental customers 32 3 15 3 17 2 
Suppliers of materials and 
components 

48 32 49 37 60 51 

Suppliers of machinery and 
production equipment 

28 26 24 20 32 32 

Competitors 19 9 25 11 24 20 
Commercial technical con-
sultants, technical laborato-
ries 

41 16 45 7 48 23 

Commercial non-technical 
consultants 

19 0 19 3 20 11 

Research institutes 32 4 43 9 53 17 
Universities or university 
colleges 

19 1 26 4 34 9 

Other partners 13 3 13 3 13 8 

 

The growing complexity of the knowledge base and the more rapid rate of 
change seems to make it attractive for most of the product-innovating firms to 
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establish selective relationships which are medium- to long term. For instance, 
preliminary results of the Danish data reveal that of the firms having collabo-
rated with one or several partners over the last 2 years, only a minority were 
collaborating with these partners for the very first time. A similar conclusion 
seems to hold for the Norwegian case too. In addition, more than 70% of Aus-
trian collaborating firms fully agree that trust and confidentiality is a very im-
portant basis for collaboration. The evidence of inertia in terms of stability and 
continuity in the network formations and clusters seems to suggest that it takes 
time and resources to build efficient communication channels which seemingly 
rest on factors such as shared culture, personal experience, and individual, mu-
tual trust. 

�����3DUWQHUV�DQG�VLJQLILFDQFH�RI�SDUWQHUV�LQ�PRVW�LPSRUWDQW�
LQQRYDWLRQ�SURMHFW�

The survey generated a wide range of data on the “most important innovation 
project” for all the collaborating firms – according to their own choice of project. 
We asked the firms to point out what kind of partners had been involved, and to 
rate the importance of various partners.  

It is possible and even likely that the ranking of partners based upon such 
evaluation of the contributions from each partner may differ from the ranking of 
partners according to the shares of firms that collaborate with each type. This is 
the case in our material, where most notably the contributions of public custom-
ers are evaluated to be of high importance to the firms – even if the number of 
firms involved with this type of partner is small (see figure 2 below). Private 
customers seems to be the partner type that contributes the most for their part-
ner, whereas universities and university colleges ranks at the lower end also for 
this indicator. 

 



16 67(3���:RUNLQJ�3DSHU��$���������
 

 

)LJXUH����3HUFHLYHG�VLJQLILFDQFH�RI�FROODERUDWLQJ�SDUWQHUªV�FRQWULEXWLRQ�WR�
LQQRYDWLRQ�SURMHFW��6KDUH�RI�UHSRUWHG�UHODWLRQVKLSV�WKDW�DUH�UDWHG�DV�YHU\�
LPSRUWDQW����RQ�VFDOH�IURP���WR����IRU�WKH�LQQRYDWLRQ�HIIRUWV����1XPEHUV�DUH�QRW�
VFDOHG��
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�����&KDUDFWHU�RI�FROODERUDWLYH�UHODWLRQVKLSV�LQ�PRVW�
LPSRUWDQW�LQQRYDWLRQ�SURMHFW�

The Norwegian research team developed one specific set of questions that aimed 
at giving deeper insights into the character of collaborative relationships. How 
did the partners interact, and how did an innovating firm make sure that the 
                                                
15 In figure 2 it is the number of collaborative relationships with specific partner cate-
gory that we use to calculate shares, and that make 100%.  If all respondents in the sur-
vey which had collaboration with partner had said that the partner(s) in this category 
were “very important” (4 on a scale from 1 to 4), then the value here would be 100%. 

The average mark is simply the arithmetic mean of the marks reported by respondents 
with respect to their experiences with partners in one partner category. 
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fruits of a collaboration could be “brought home”; secured for use by the firm it-
self, whether the collaborative efforts took place inside or outside the premises 
of the firm itself? 

We developed a typology of collaboration PHWKRGV�and asked firms which of 
these they had employed in specific collaborative relationships. We also asked 
them to rate the significance of the different forms of interaction, and to specify 
to what extent formalised contracts had been signed about confidentiality, shar-
ing of development costs or profits resulting from the innovative venture. 

In figure 3 we illustrate some of the analytical possibilities by detailing the sig-
nificance of methods as judged by collaborating firms. We see that several meth-
ods are considered very significant, above all practical collaboration, and docu-
mentation, reports etc. The use of the different methods also seems to be de-
pendent upon what kind of partner that is involved. 

Very few firms that have collaborated on innovation consider practical collabora-
tion and different kinds of written documentation to be insignificant for the out-
come of the innovation efforts. On the other hand, courses and training is rarely 
used, and is in general considered to be quite unimportant when it has been 
used. 

)LJXUH����(YDOXDWLRQ�RI�WUDQVIHU�PHWKRGV�IRU�UHVXOWV�RI�FROODERUDWLRQ���1XPEHUV�
DUH�QRW�VFDOHG��
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���&RQFOXVLRQ�

The innovation collaboration survey has generated a significant and robust da-
taset with interesting analytical possibilities. This working paper has only 
touched upon some aspects of this potential. It fills in the existing CIS and R&D 
surveys by focusing on the collaborative relationships involved in most innova-
tion projects; almost three out of four innovation projects identified in this sur-
vey has been undertaken in collaboration with external partners.  
 
The survey not only identifies collaboration, but goes on to investigate the con-
tents and modes of operation for specific projects. Suppliers and customers are 
the dominating partner types, and domestic partners are far more common than 
foreign ones. This is less the case, however, among larger firms than among 
smaller ones. Even partner types that are less frequently used can be of great 
importance in the cases where they are present, as in the example with public 
customers. Furthermore, practical collaboration is considered to be a significant 
means of transferring information and result between the partners, along with 
written documentation. The use of transfer methods vary by partner type, and 
we expect this to be the case also when comparing firms of different types. 
 
It should be noted that similar surveys have been undertaken in several Euro-
pean countries, and that this opens up possibilities for interesting comparative 
analysis. The STEP group is currently involved in developing new projects 
where the dataset can be exploited further. In particular, the comparative per-
spective has so far not been much developed. In addition, there are many fea-
tures in the Norwegian data that can help us get a better understanding of how 
collaborative partnerships are organised and work. The information in the data 
set itself can be merged with existing data on for instance formal competencies 
among the employees and the innovation survey (CIS). Follow-up work also in-
cludes plans to do in-depth interviews with some of the collaborating firms and 
their partners. 
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,QVWLWXWLRQDO�PDSSLQJ�RI�WKH�1RUZHJLDQ�QDWLRQDO�V\VWHP�RI�LQQRYDWLRQ�
�
A-02/1998 
$UQH�,VDNVHQ�RJ�1LOV�+HQULN�6ROXP�
,QQRYDVMRQVVWUDWHJLHU�IRU�$XVW�$JGHU��,QQVSLOO�WLO�6WUDWHJLVN�1�ULQJVSODQ�
 
A-03/1998 
(UODQG�6NRJOL�
.QRZOHGJH�,QWHQVLYH�%XVL�QHVV�6HUYLFHV��$�6HFRQG�1DWLRQDO�.QRZOHGJH�,QIUD�
VWUXFWXUH"�
 
A-04/1998 
(UODQG�6NRJOL�
2IIVKRUH�HQJLQHHULQJ�FRQVXOWLQJ�DQG�LQQRYDWLRQ�
 
A-05/1998 
6YHLQ�2ODY�1nV��$QGHUV�(NHODQG�RJ�-RKDQ�+DXNQHV�
)RUPHOO�NRPSHWDQVH�L�QRUVN�DUEHLGVOLY������������1RHQ�IRUHO�SLJH�UHVXOWDWHU�
IUD�DQDO\VHU�DY�GH�QRUVNH�V\VVHOVHWWLQJVILOHQH�
 
A-06/1998 
7URQG�(LQDU�3HGHUVHQ�
0DFKLQH�WRRO�VHUYLFHV�DQG�LQQRYDWLRQ�
 
A-07/1998 
5RDU�6DPXHOVHQ�
*HRJUDSKLF�,QIRUPDWLRQ�7HFKQRORJ\�6HUYLFHV�DQG�WKHLU�5ROH�LQ�&XVWRPHU�,Q�
QRYDWLRQ�



IV 

STEP 
Studier i teknologi, innovasjon og økonomisk politikk 

A-08/1998 
1LOV�+HQULN�6ROXP�
)R8�DNWLYLWHW�L�2VOR��(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD�
 
A-09-1998 
7KRU�(JLO�%UDDGODQG�
,QQRYDWLRQ�FDSDELOLWLHV�LQ�VRXWKHUQ�DQG�QRUWKHUQ�1RUZD\ 
 
A-10/1998 
)LQQ��UVWDYLN�DQG�6YHLQ�2ODY�1nV�
7KH�1RUZHJLDQ�LQQRYDWLRQ�FROODERUDWLRQ�VXUYH\�
�
�
 





 

 

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

)D[����������������

:HE��KWWS���ZZZ�VRO�QR�VWHS��

�

 
    

 

�
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� 

 


