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Preface

The STEP-group has been asked by Technopolis to provide information on the User
oriented involvement of the Research Council of Norway. The information is to be
used by the team evaluating the Research Council of Norway on behalf of the
Norwegian Ministry of Education, Research and Church Affairs.

We would like to stress that STEP has been asked to provide background
information for Technopolis and the evaluation panel. This report does therefore not
contain an evaluation of RCN user oriented programs as such. Moreover, due to the
limited resources allocated to this work, STEP has focused on providing relevant
data. There has not been time to provide a thorough analysis of the information
provided.

According to our agreement with Technopolis, STEP has been asked to provide

an overview of RCN’s allocation of resources for user driven research,
including RCN’s industrial spending based on branch of industry, geography
and company size.

This survey is based on data from RCN’s Foriss and Provis databases.

a presentation of results from surveys of RCN clients made by STEP,
covering (1) contract partner companies, (2) collaborating companies and (3)
research institutions.

The surveys focus primarily on the impacts of policy instruments, including
technology development, flows of knowledge between firms and between
institutes and firms, competence absorption, product and process
development, implementation and sales of new products, as well as economic
and non-economic impacts on the firm. The surveys also address the question
of additionality, by looking at how firms and institutes assess changes in their
behaviour and outcomes. Finally, the surveys give information on how
clients assess their interactions with RCN.

STEP has also included

a survey of relevant previous evaluations of user driven research programs,
including Hervik/Waage Evaluering av brukerstyrt forskning (Hervik/Waage
1997), and surveys made by Mereforskning (Brain 2000-a, 2000-b, 2001)
and AIM (Verde 2000) for the RCN.

We would like to thank the Research Council for giving us access to relevant
information. A special thanks goes to Erik Edwardsen and Jon Hekland. We would
also like to thank Mereforskning for giving us access to their latest report on user
oriented R&D (Brazin 2001). We would like to stress that most of the data from
Moreforskning are preliminary, and may be subject to change.

The authors, Oslo, September 2001
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Summary

User oriented R&D

The user oriented (or “user driven’) research and development programs of the
Research Council of Norway are to contribute to wealth creation, profitability and
competitiveness in industry. By involving companies as partners and co-funders of
RCN programs, the authorities want to encourage increased industrial R&D activities
and R&D investments. The users are to initiate, manage and partly finance R&D
activities, in order to ensure that the research is relevant to the needs of industry, and
that the results are used.

Although the programs originally focused on financial support for research and
technological development only, the activities have gradually absorbed aspects of
modern innovation theory. This means that the Research Council — in addition to
traditional objectives like the production of new products, processes and services —
also takes other factors into consideration, like for instance networking, general
competence building and the companies’ ability to learn (i.e. absorb new knowledge
and technologies). Any attempt at mapping the effects of user oriented research and
development, must take these variables into consideration.

There is a consensus in Norwegian politics regarding the need for an increase in
national investments in R&D. If Norway is to reach the goal of an investment level
comparable to the OECD-average as measured as a proportion of GDP, industry
must take its part. Given that there is no industrial organisation that can force
companies into investing more in R&D, the government must find ways of
encouraging such investments. User driven research programs may be one relevant
measure, provided that they actually do succeed in increasing company R&D
investments.

One way of measuring the success of a policy instrument is to determine its
‘additionality’, meaning to what extent the measure is encouraging activities that
would otherwise not have taken place. If the companies would have carried out this
research in the same way regardless of RCN support, the additionality is low. On the
other hand, if the RCN programs stimulate significant amounts of new R&D
activities and investments, as well as networking and learning, one could say that the
additionality is high. One important yardstick for RCN success must therefore be the
organisation’s ability to bring forth new R&D activities and investments in industry.

Other surveys

The main conclusions for an evaluation made in 1997 (Hervik/Waage 1997) was that
user driven research had been quite a successful instrument in financing industrial
R&D. The authors could see significant positive effects from investments in
competence building and networking. The programs had probably given fair social
returns. However, there was too low additionality in the overall portfolio, and there
was a relatively high uncertainty as regards economic return/profitability.

Moreforskning has made a study of user driven research (Brain 2000-a, 2000-b,
2001, preliminary data) that shows that companies do consider the programs
important. Half of them expect economic results after two years time, and 40 percent
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of the companies say that these R&D projects would not have been implemented
without the support of the Research Council. It also seems that public support leads
to larger and more daring projects.

Moreforskning finds substantial social returns. Most important are effects like
competence building, networking and technology diffusion. They find it harder to
measure the direct economic effect of the projects. However, a small number of
successful projects lead to a large overall profitability.

A customer survey made by AIM (Verde 2000) reveals a certain lack of
administrative transparency, meaning that ‘new’ companies find it hard to get on the
inside of the RCN apparatus. There is little renewal in the RCN company ‘customer
base’.

Participants

STEP presents two new studies in this report. There is a presentation of data from
the RCN databases, including information on the distribution of resources and on
how the RCN staff perceive the various projects.

STEP has also made a survey of Norwegian receivers of RCN user oriented funding.
We distributed three questionnaires, one to company based contract partners, one to
institute based contract partners and one to co-operating companies.

Data from the RCN databases (Foriss and Provis) reveal that more than 1500 firms
took part in user-oriented R&D projects financed by the Industry and Energy
Division in 2000, out of which 385 were contract partners, i.e. firms responsible for
the implementation of the project. The rest were co-operating partners.

The distinction between contract partners and co-operating partners is important. We
know for sure that the contract partners are heavily involved in the project R&D
activities. The RCN databases do not contain information about the contribution of
the co-operating firms, however. They may be mere suppliers of data or technology
or they may be taking actively part in the R&D project.

The largest proportion of company participants are small and medium sized firms.
This is reflected in the RCN statistics as well as in the surveys performed by STEP.
STEP’s survey of contract partner firms shows that as many as 60 percent of the
responding firms have less than 50 employees.

! The 457 projects of the BRO/BRIDGE program included. BRIDGE is often not reckoned as a
traditional user-oriented program.
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Table 0.1: Participating Norwegian companies IE user-oriented programs 2000
(BRO/BRIDGE projects not included), number of employees, percentage of

companies.

Number of Number of Percentage

employees participating participating
companies companies

0-100 583 56%

101 -250 193 18%

251-500 133 13%

> 500 144 14%

Total 1053

Source: RCN/IE

The STEP survey of contract partner firms shows an even distribution between firms
belonging to the service and industry sectors respectively. Half of the companies are
located in the eastern parts of Norway, while 25 percent belong to the western or
central parts of the country.

As mentioned the number of companies taking part in RCN user driven R&D
amounts to some 1500 companies, if we include the BRIDGE program for
competence building and networking. As the Research Council has pointed out, this
probably means that a majority of the companies that are registered as R&D
performers ("FoU utforende”) by Statistics Norway are participants in one or more of
the IE projects.’

This fact in itself does not necessarily lead to the conclusion that IE is unable to
engage new companies in R&D activities. It might be that most of the companies
Statistics Norway classify as R&D performers, are involved in R&D because of the
RCN involvement. If this is the case, the Research Council has clearly succeeded.

One should also keep in mind the industrial structure of Norway. The country has
many small and medium sized companies in industries that traditionally invest only
small sums in R&D in most industrialised nations. This means that there is a limited
number of companies that are able to perform any meaningful research in the
traditional sense. It is therefore hard to ascertain whether it is possible for the
Research Council to reach more companies.

It could be that RCN has reached the ‘ceiling’. On the other hand, it could also be
that RCN is facing some kind of ‘lock-in’, as that the program structure may make it
difficult to reach companies outside the boundaries of the major industrial branches
and branch organisations.

Moreover, the AIM survey indicates that the entry threshold is high, meaning that it
is hard for new companies to gain the insight needed to take advantage of the RCN
services.

Moreforskning points out that the largest proportion of the IE portfolio contain
traditional research projects, while the “D” for “development” is less important. As
noted, this result is in accordance with our findings. This might indicate that it could

2 Norges forskningsrad: Arsrapport 2000, Omrddet for Industri og Energi.
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be possible to recruit more small and medium sized companies that have the
competences needed to take part in development activities.

On the other hand, one important argument for user driven research is that it is to
compensate for the companies’ unwillingness or inability to invest in long term
competence building, i.e. research in the more narrow sense. At the same time: the
further out you move towards the “D-portion” of the research and development axis,
the closer you are to the policy instruments administered by SND. Any policy shift in
this area must take the relationship between RCN, SND and other relevant
institutions into consideration.

It seems that RCN is able to reach small and medium sized companies. 74 percent of
the participating companies have less than 250 employees. Some 60 percent of the
RCN funding going to contract partner companies was allocated to companies of this
size. Whether RCN has reached a sensible balance between small and large
companies is a political question. Under any circumstances, small and large
companies should not been considered in isolation. The systemic nature of the
Norwegian innovation system means that small and large companies make use of
each other in competence development, not only in concrete R&D co-operation, but
also in supplier/customer relationships.

Allocation of funding

The IE total budget was reduced by 16 percent in the period 1993 to 2000, and the
funding of user driven R&D declined quite dramatically form 1997 to 1999. Still,
the STEP survey shows that there has actually been a rise in the RCN share of
innovation financing. This may be the result of the Council’s strategy to focus on
larger and more long-lasting projects.

Especially the smallest firms have experienced a rise in the RCN share of total
innovation costs. The relative RCN share is much higher for the small firms,
indicating that RCN support is decisive for the implementation of their projects.

A significant proportion of the RCN funding is allocated to small and medium sized
firms. There are no figures for the final distribution of RCN funding on companies
and research institutions, as the contract partners redistribute some of this funding to
co-operating partners. Still, 34 percent of the Industry and Energy Division’s funding
for user-oriented R&D was allocated to small and medium sized contract partner
companies in 2000°. 23 percent went to contract partner companies with more than
250 employees and 43 percent went to other types of contract partners, research
institutes and university and colleges included.

Moreforskning (Brain 2001, p. 7, preliminary data) report that in 1999 the funding
of companies with strong R&D experience increased significantly in relative terms.
Magreforskning finds that the largest proportion of the IE portfolio contain projects
with research topics focusing on the development of new knowledge — as opposed to
regular development and support activities. These findings correspond to the findings
of our own surveys.

3 SMEs defined as companies with 0 to 250 employees.
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Moreforskning report a shift from a strong demand for economic returns and limited
risk to more long-term projects with less emphasis on direct economic returns (Braein
2001, preliminary data). High-risk projects may fail more easily, but they may also
give rise to more radical innovations and competence building, as well as greater
social return in the long run. Since the evaluation of user driven research of 1997, the
message from the government has been that RCN should allow higher risk in these
programs.

Innovation activities

Almost all contract and co-operation partner firms in the STEP-surveys must be
considered innovative (as defined by OECD and Eurostat), meaning that they have
recently introduced products, services or processes that are new fo the company.

Moreover, among the innovative contract partner and co-operation partner firms,
around one third report to have introduced products or services that are new to the
market as well. In general only one third of Norwegian innovative firms report such
innovations.

This suggest that the largest share of participants in RCN user oriented programs are
among the most radical innovative firms in Norway. This, however, is not
necessarily a result of RCN involvement only. It could be that radical innovators are
more likely to implement R&D activities, and that firms of this kind are more prone
to take advantage of RCN services and funding.

Company R&D activities

In the present policy debate the distinction between internal R&D activities and
external (i.e. commissioned) R&D activities is blurred. This may be caused by a
remnant of “linear” thinking, meaning a belief that companies can easily transform
R&D results into new products, processes or services, regardless of whether this
R&D is done in-house or by someone else. However, one should keep in mind that
internal R&D activities improve the companies’ ability to solve problems and make
use of new knowledge and technologies, regardless of the outcome of this or that
particular R&D project.

Almost all the companies responding to our surveys conduct internal R&D activities.
Three out of four firms engage in external (commissioned) R&D and in training
linked to technological innovations.

A large proportion of the firms also take part in several other forms of innovation
activities, including acquisition of machinery, equipment and software. Nevertheless,
the largest share of company innovation costs is allotted to internal R&D, close to
twice as much as the proportion used by ‘normal’ Norwegian innovative firms®. The
share of contract partner firms with external R&D is almost three times higher.
Again: This does not in itself prove that the programs are causing this focus on R&D.
It might be that RCN is attracting the most R&D savvy companies in the country.

* As defined in the Eurostat/Statistic Norway’s CIS-survey. Cp. footnote on page 12.



Networks and collaboration

All firms in the STEP surveys report innovation collaboration, meaning that they
take part in operative external networks to a larger degree than the ‘average’
innovative Norwegian firms.

Only 31 percent of the IE user oriented projects of 2000 had one participant only.
This indicates that the Research Council has succeeded in making the user oriented
programs vehicles for networking and competence diffusion. However, according to
the participants, the networking is a result of their own efforts, not a product of RCN
guidance.

Table 0.2: RCN/IE user oriented R&D projects based on networks (BRIDGE/BRO
not included) 2000. Total number of projects 790. Projects may include co-
operation of more than one type.

Co-operation between... Number Percentage
Norwegian company and Norwegian research 343 43%
institute

Norwegian company and Norwegian 182 23%
university/college

Several Norwegian companies 344 44%
Norwegian company and foreign R&D institution 19 2%
Norwegian company and foreign company 42 5%
Norwegian company and other types of co-operation 195 25%
partners

Projects with one participant only (no network) 248 31%
Source RCN/IE.

Knowledge transfer between the partners in the R&D projects is mainly linked to
meetings and presentation and practical work. Few firms report on exchange of
personnel or training schemes.

Effects

The trend analysis of the R&D projects of the Research Council for the period 1995
to 1999 (Braein 2001, pp. 63) show that the company expectations regarding the
overall importance of the user oriented projects for company development are
declining in the period 1997 to 1999. So do — to a certain extent — the expectations
of the projects’ influence on economic results. In 1995 almost 70 percent of the
companies expected economic returns from the projects after two years; in 1999 only
half of the firms had such expectations.

On the other hand the staff of the Research Council expects only 28 percent of the
projects to show notable social economic returns (i.e. company returns plus
economic benefits from spin off effects). Half of the projects are expected to show
significant effects from scientific results and the involvement of R&D institutions.
Moreover, RCN believes that RCN support will lead to earlier results in half of the
projects.

RCN expectations for direct returns for the participating companies are more modest.
The executive officers of the Council expect 17 percent of the projects to result in
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significant effects of this type, including larger economic returns, improved products
and processes, competence building and networking.

In the STEP survey participants were asked to evaluate both effects already achieved
and future results. All types of actors report that they expect more effects to
materialise within two or three years than the ‘amount of” effects that have already
been achieved. This is not surprising. Many of the projects covered by our surveys
are ongoing or have just recently been finalized. It takes time before a company can
harvest the effects of R&D investments.

All respondents report that the most important effect already achieved is a
strengthening of the existing knowledge base of the participants. The firms in
addition report an improved ability to solve practical problems as one of the most
important effects.

The contract partner firms (143) report that their specific projects have resulted in a
diverse set of industrial results (patent applications, prototypes, products and services
etc.). Obviously, the real value of the various types of individual ‘results’ may vary
tremendously. These numbers therefore make sense only on an aggregate level.
Altogether contract partner firms report that the projects have given birth to 348
different industrial results; in average this gives more than 2 industrial results per
project.

When the project leaders evaluate the industrial results for the project as a whole, the
number of industrial results rise from 348 to 597. This indicates that several
industrial results can be attributed to the collaboration partners, and not only to the
contract partners firms. Only half of the projects had come to an end at the time of
the survey. Still, firms that have finished the project report no more results in average
than those that have not yet finalized the undertaking.

114 of the contract partner firms report that they have got some scientific results
from the project. By those companies that have answered this question, in average
1.6 scientific results (including conference papers, reports and articles in professional
journals/trade press) have been reported. Firms that have taken part in a collaboration
project are more likely to report that they have made a report or article. Projects that
have been terminated in general report more scientific results than those that are not
yet finalized. When evaluating the whole project (partners included), the project
leaders report that there have been 313 scientific results from 111 projects (2.8
scientific results per project).

Both the contract partner firms and the institute based project leaders report that the
companies have improved their ability to use research based knowledge and
technology from universities and research institutes. Similarly, it seems the institutes
get an improved understanding of the market’s need for R&D-based knowledge and
technology, and they become better at co-operating with firms.

Another important expected effect reported by all respondents is an increased
likelihood of developing new R&D projects.
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Furthermore, a large number of contract partner firms report competence building in
the form of longer term R&D, improved ability to use science based knowledge, to
co-operate more with the scientific community and to explore new or alternative
technology paths. This applies not only to the contract partner but also to the project
as a whole.

Additionality

It goes beyond the scope of this STEP survey to map the actual economic returns
from the user driven R&D projects. It is in any case impossible to ascertain the exact
returns of such investments. The effects of such technology development and
competence building will spread through the economy like ripples through water.
Competences developed through the efforts in one ‘failed” R&D project may lead to
success in another. Other companies and institutions may make use of the technology
(or the products produced with this technology), and the researchers and engineers
may move to other companies, taking their competences with them.

The user driven R&D programs must be judged on the basis of more than company
returns. Social returns must also be taken into consideration, general competence
building and networking included.

One of the main findings of the evaluation of 1997 is that 37 percent of the projects
report full additionality — i.e. the projects would not have been implemented without
RCN support (Hervik/Waage 1997).

The 1995-99 trend analysis made by Mereforskning (Brain 2001, p. 71) concludes
that for the most recent period (1997-99), 40 percent of the projects would have been
cancelled or postponed without RCN support. Only 1 to 2 percent report low
additionality. When asked about the significance of RCN support, only 5 percent feel
that RCN has been of small importance as regards the realisation of the project, while
as many as 70 percent believes that RCN support has had great significance.

Our main finding is that the additionality of RCN funding is considered particularly
high by the institute based project leaders. If one looks at all the company
respondents, about 15 percent report that they would have dropped the projects
entirely with no RCN funding. However, close to 30 percent of the company
respondents hold that the projects would have been postponed, and another 35
percent that the projects would have been reduced in the case of no RCN funding.
Less than 4 percent of the firms report that the projects would have been carried out
unaltered. These number are in harmony with the ones reported by Hervik/Waage
and Mereforskning.

Of the contract partner firms reporting full additionality, it is particularly the firms
with between 20 and 49 employees that hold that the projects would not have been
executed without RCN funding. Almost 30 percent of the firms in this category
report this, which indicates that the medium sized contract partner firms are most
dependent on RCN support. Distributed by size, additionality is particularly low
among large co-operating firms with more than 100 employees.
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One of the main findings of the Hervik/Waage evaluation of 1997 is that the RCN
funding leads to larger projects and to a faster implementation. The trend analysis
also conclude that the funding leads to longer, larger and more ‘exciting’ projects.

All the STEP respondents expect an increased engagement in R&D as an important
effect of program participation, meaning that the RCN funding might stimulate
companies to invest more in R&D also outside the framework of these particular user
driven research programs. Furthermore, the institute based project leaders hold that
one of the expected effects for participating firms is that the companies will shift
their focus from short-term to longer-term R&D.

The ‘STEP companies’ report low levels of agreement with the statement that RCN
has contributed to the establishment of important relations with other companies and
institutions. As in the AIM survey the respondents report that they are not satisfied
with RCN assistance in the field of network building. This might indicate that the
achieved and expected effects from co-operation is a result of the participants finding
each other without the help of the Research Council.

Considering the contract partners only, there has been a rise in the proportion of
innovation costs financed by RCN. In 1998, RCN in average financed 11 percent of
firms’ total innovation costs. In 2000, RCN share had risen to 15 percent. RCN
funding as share of total innovation cost is higher for the smallest firms, especially
for firms with less than 20 employees, suggesting that RCN plays an important role
for these firms’ ability to engage in innovation. For this size group, RCN’s share has
risen during the last three years from 12 to 18 percent in this period.

One important idea behind the concept of user driven research is that the users (i.e.
the companies) know the needs of industry better than the RCN bureaucrats.
However, only half of the STEP respondents agree that the research priorities of the
RCN fit well with the research needs of the companies. One should keep in mind,
however, that the RCN staff might have tried to reach branches of industry outside
the groups that normally take part in these programs. There could also be a conflict
between company demands for quick, short-term solutions and RCN strategies for
long-term competence building.

The advisory function of RCN

In the Hervik/Waage evaluation half of the companies report that they have received
advice and guidance to a small degree only. Still, one of the main conclusions is that
the RCN plays a significant role as a finance adviser, and that it also helps bringing
firms and R&D institutions together.

The AIM customer survey executed in 2000 on behalf of the RCN Industry and
Energy Division shows that most of the IE customers have discussed organisational
and technological issues with the RCN, but that they are not satisfied with this
function (Verde 2000). One of the main conclusions from the AIM survey is that the
advisory role is not an important part of the IE customer relationship.

In the STEP surveys between 50 and 60 percent reply that the RCN has provided
advice and guidance to the design of the project. The RCN particularly play an
important advisory role as regards project design at the time of the application. Only
one out of four report the same for the rest of the project period. Large proportions of
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both firms and institutes hold that the RCN has failed to give advice and guidance
regarding further development of the project, regarding the use of other business and
technology support measures or about the dissemination of scientific results.

It should be noted, though, that the more general remarks given by the RCN
‘customers’ reveal a positive attitude towards the Council. The participants seem
particularly satisfied with the way the RCN handles applications and payments.
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Chapter 1. Introduction

1.1 On user driven R&D

1.1.1 Policy objectives

The public “user driven’ or ‘user oriented’ R&D programs (brukerstyrt forskning -
under the Research Council of Norway) are based on the premise that enterprises
wishing to take part in publicly funded R&D programs should have a decisive
influence on the direction, control, management and implementation of the relevant
programs and projects. The idea behind this concept is that the enterprises are most
familiar with the needs of the market, and that they more easily will recognise
opportunities for success and growth. Nevertheless, the policy guiding these
programs stresses the need for close co-operation with universities, colleges and
R&D institutes.

The research programs and projects should preferably have a strong potential for
creating added value, including benefits to society over and above the profits
generated in the participating companies. They should contribute to a more
knowledge-based industrial structure that will generate long-term returns and
rewards.

The Research Council of Norway administers the various programs. The firms
participating shall take part in initiating, financing and governing the R&D projects.
The user driven programs represent one part of the Research Council of Norway’s
industrial R&D programs, the other part being long-term strategic programs.

The idea of letting companies partake in the governing of research council programs,
provided that they share their part of the financial burden is an old one. In Norway
you can find such programs as far back as in the middle of the 1960°s.

It was not until 1990, however, that you will find ‘user driven programs’ of present
kind. The director of the research council NTNF, Rolf Skar, used the term ‘user
driven research’ as a rhetorical device, trying to steer the research agenda in the
direction the companies — and not the research institutes — wanted.

In the early nineties, the Ministry of Industry put forward several objectives for the
measure:

The R&D results are to contribute to wealth creation, profitability and
competitiveness in industry.

The programs are to contribute to increased R&D activities and investments
in industry, by stimulating research that would otherwise not have taken
place.

The programs are to be oriented towards international market opportunities.
User driven research is to contribute to networking, establishing connections
between various participants in industry and research.
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In the latest edition of the national budget (St.prp. nr. 1, 2000-2001, p. 89) the
Ministry of Industry and Trade gives the following ‘definition’:

Brukerstyrte programmer skal stimulere til gkt verdiskapning i naringslivet
og 1 samfunnet for gvrig. Hovedintensjonen med brukerstyring er at brukerne,
1 hovedsak bedrifter, skal initiere, styre og delefinansiere
forskningsaktiviteten. Dette skal sikre at forskningen er naringsrelevant, og
at resultatene tas i bruk.

(User driven programs are to stimulate increased value creation in industry
and the society at large. The main objective of user-orientation is that the
users, most of them companies, are to initiate, manage (govern) and partly
finance the research activities. This is to ensure the research is relevant to the
needs of industry, and that the results are used.)

The latest government white paper on research (St. meld. Nr. 39 1998-99 Forskning
ved et tidsskille, p. 68) has a similar description, as does the industry white paper of
1998 (St.meld.nr. 41 1998-99 Neeringspolitikk inn i det 21. drhundret, p. 104).

The white paper on research underlines that user driven research is to ‘stimulate
companies to focus more and use more capital on research and development. The
companies shall cover at least 50 percent of the expenditure.’

The white paper on industrial policies says that the main objectives of user driven
research are ‘increased R&D efforts in industry and long-term value creation.’ It
underlines the importance of quality and risk-taking: ¢ Public support shall instigate,
accelerate and increase the quality of R&D projects, and make companies take larger
risks in their R&D efforts.’

1.1.2 Public goal: Increased R&D spending

A few years back research and innovation polices were not part of the general public
debate. At the moment it seems that major politicians can hardly utter a word without
mention the need for innovation, research, and a knowledge-based economy. The
political consensus is that Norway invests far to little in R&D, and that industry must
take the responsibility for a significant part of a build-up.

Norway spent some 1.70% of GDP on R&D in 1999. This is the lowest share among
the Nordic countries. The OECD average is 2.21%. There is reason to question the
interpretation of some of the statistics used in this debate. The fact that Norway
spends less on R&D than the OECD average is not caused by low public
investments, but by the industrial structure. Norwegian industry is dominated by a lot
of (very) small and medium sized enterprises, i.e. the type of companies that do not
invest much in R&D regardless of nationality.’

Moreover, a large proportion of Norwegian firms are in branches of industry that do
not invest much in R&D in any country. This does not mean that they are not

> For an introduction to the Norwegian innovation system, see Thor Egil Braadland, Svein Olav Nas,
Trond Einar Pedersen, Tore Sandven og Finn Orstavik: Innovasjon i norsk neeringsliv: En ny oversikt,
STEP report No. 1 2001, Oslo.
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“knowledge-intensive” in any meaningful sense of the word. They get access to
updated competences and technology through personnel and investments in
machinery and infrastructure. It’s quite possible that significant parts of Norwegian
industry can cope with the present level of R&D investments.

Still, one can argue that the relative low investments in R&D will weaken the
knowledge and innovation systems as a whole. Advanced technological development
in one branch of industry may stimulate innovation in another, and if there are
significant deficiencies in competence development in relevant disciplines and
industries, this may harm the economic system as a whole. If one follow this line of
reasoning, one possible conclusion can be that Norway should alter its industrial
structure, not only for the benefit of ‘new’ branches of industry, but in order to
strengthen the economy as a whole.

One can also argue that traditional industries — that seem to get by without any heavy
investments in R&D — will benefit from an increase, in that it will improve their
ability to cope with technological and cultural change.

Parliament supported the previous centre Government’s goal of reaching the OECD
average of R&D investments within 5 years. This is a moving target depending on —
among other factors — the size of the national budget. Some argue that the goal is
both arbitrary and unrealistic. That is missing point. The fact is that any government
that does not at least try to achieve this goal, will suffer severely politically. The
politicians have tied themselves to the mast, so to speak. The real goal is to achieve
any significant increase in R&D investments.

The Labour Government did not add further public investments in R&D to the May
addition to the 2001 budget.® In the revised budget it did however present a so-called
Progression Plan (Opptrappingsplan) for the national R&D effort. ’

In the plan the Government underlines that research has been — and will remain — a
“strong priority area”. The Government objective is to reach the OECD-average as
regards R&D investments as a proportion of GDP as a minimum. The document
underlines the fact that this will involve an ambitious reinforcement of the R&D
effort by the public sector as well as by industry.

It is hard to say how much the future increase will have to be in order for Norway to
reach the OECD-average. By the time the previous Government’s white paper on
research was published (1999), the required rise was calculated to NOK 5 billion.
Recent estimates show that the funding needed amounts to at least 10 billion. The
divergence is mainly caused by increasing oil and gas prices leading to an increase in
GDP. (The Research Council now argues that there is a need for NOK 12 billion.)

The Government will do its part in the effort to reach the OECD-average, by

6 “The Revised National Budget” cp. St.meld. nr. 2 2000-2001 Revidert nasjonalbudsjett for 2001 and
St.prp. nr. 85 2000-2001 Tilleggsbevilgninger og omprioriteringer i statsbudsjettet medregnet
folketrygden 2001 http://odin.dep.no/fin/rnb2001/

7 St.prp. nr. 85 2000-2001 Tilleggsbevilgninger og omprioriteringer i statsbudsjettet medregnet
folketrygden 2001, pp 35.
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increasing the public allotments to research significantly and by proposing measures
that may stimulate industry to invest more in R&D. By the Government’s calculation
the public investments in R&D will have to increase with an average of 1 billion
NOK (EUR 0.1 million) annually by 2005. Industry will have to take care of the rest.

Given that it is a national goal to increase industry spending on R&D, and that the
Research Council of Norway is responsible for the implementation of significant
parts on industrial R&D policies, the tools used by the Council to stimulate
industrial R&D must be scrutinized. An important question is therefore whether user
oriented R&D programs contribute to an increase in industrial R&D investments, i.e.
if there is any significant ‘additionality’.

1.1.3 User driven R&D — definitions

It is not always totally clear what user driven or user oriented research in the
Research Council mean. The use of the terms may vary.

User oriented research is often understood as all R&D financed by the Industry and
Energy Division. After the present reorientation and reorganisation of the program
portfolio of IE, one may expect a new emphasis on ‘strategic programs’ —i.e. long
term research of a more ‘basic’ kind — but as regards the period covered by this
study, the main focus has indeed been on R&D directed by the needs of industry.

IE itself seldom uses the word in the more narrow sense, demanding that the contract
partner has to be a firm in order for the project to be classified as user oriented.

One may also limit user driven programs as programs targeting technological
development in a specific branch of industry. In this way one will exclude cross-
sectoral competence building programs like BRIDGE and TEFT. STEP has done so
in its survey, and the Research Council administration often do so in their
presentations.

In addition to this, the Bioprocessing Division (BF) also classifies some of its
programs as user driven. Our survey does include participants in these programs.
Unfortunately there are few reliable statistics on user driven BF research comparable
to the ones used by IE. We have therefore not been able to render a total picture of
the user oriented research of the RCN. Most aggregate data concern IE R&D.

Given the resources allotted to this study, we have chosen to use RCN data as they
are. We have not tried to impose one common definition on all content. Some of the
data may therefore not be entirely comparable. In general, however, the figures will
give a relevant impression of the present state of user driven research.

1.2 Main focus of report

STEP has not been asked to evaluate the user driven research programs of the
Research Council of Norway. That is the task of the evaluation panel. Instead STEP
has attempted to provide relevant background material for their exercise.

Among the main themes of our study one will find:
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A study of the portfolio of user driven projects

The relationship between user driven R&D and innovation

Direct and indirect effects of program participation

Additionality, i.e. whether the programs give results that would otherwise not
have taken place

The role of the RCN

1.2.1 Participants

In various ways our study refers to, describes and characterises what kinds of
projects and actors that participate in user oriented research programs funded by the
RCN. The reports from the company surveys particularly describe the size, branch
and localisation of the different categories of responding firms. The institute survey
focus on main areas of research of the projects as well as types of institutes.

The general theme of this report is innovation. We would like to find at least some
tentative answers to questions like:

How innovative or research intensive are the participants in user driven
projects?

What innovations or R&D potentials are expected from the projects?
In what ways are the participants of the projects innovative?

It should be noted that the definition of innovation includes other activities than pure
R&D. These questions will be dealt with throughout the report, particularly in the
surveys conducted especially for the evaluation.

1.2.2 Effects and additionality

In addition to the investigation of innovation activities and R&D efforts, a particular
focus is put on the effects of the projects, both on direct ‘economical’ effects and
various kinds of secondary effects.

The economic effects include results as increased turnover and competitiveness,
improved market positions, and the establishment of new markets.

The question of additionality of the RCN support will also be considered throughout
the report. What would have happened to the projects in the case of no RCN
funding?

In addition to the more traditional concept of additionality we also attempt to
evaluate whether participating in RCN supported projects influence the behaviour of
the participants. In the evaluation of The Norwegian Industrial and Regional
Development Fund (SND) a concept of behavioural additionality was put forward as
an attempt to steer the concept of additionality away from the one-sided focus on
individual projects and the effect of RCN participation on the private economic
involvement (Hauknes et al. 2000).

To get a broader impression of the actual effects of public support for innovation, the
concept of additionality should to a larger degree encompass innovation capabilities
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in general. The concept of behaviour additionality focuses more on permanent
changes in the conduct of a company and particularly on the institutionalisation of
innovation and R&D activities.

The value of RCN support should not be measured on the basis of one particular
project only, but take into consideration long-term behavioural changes in the
companies. This form for competence building may indeed lead to more innovation
and more R&D activities and investments in the future. It may also improve the
companies’ ability to make use of new technologies and R&D produced elsewhere,
1.e. it may strengthen the companies’ ability to absorb new knowledge (their
‘absorptive capacity’)

It should be noted that this form of competence building may also benefit other
participants in the innovation system, including customers and collaboration partners.
Moreover, people leaving the company will bring their competences with them.
Actually, even if the RCN funded project is considered a failure — i.e. it does not lead
to the new or improved product, process or service the participants expected — the
competence building that follows from this particular R&D activity may nevertheless
lead to important innovations in the long run. We learn from our mistakes, and a
method that does not fit one problem, may bring the solution in another context.

Needless to say, it is impossible to map all the effects a user driven project will have
on the competences and the innovation capabilities of the participants. However, it is
possible to chart some of them, and this report will try to do so. One may, for
instance, look at effects on networking, competence enhancement, and technology
and knowledge transfer.

1.2.3 RCN’s advisory function

Another general theme of this report is the interaction between the RCN and the
project participants in terms of non-financial advice and guidance. We will also look
at how RCN ‘customers’ perceive RCN in general.

In this context the Research Council will be considered a service organisation,
providing services to the ‘customers’, i.e. the program participants. The point is to
get an impression of the quality of the services provided.

1.3 The data used

STEP has used the following sources of information when making this report:
1. Previous evaluations
2. Data from RCN databases
3. New surveys based on responses from project leaders in contract partner
firms, co-operating firms and research institutes

1.3.1 Previous evaluations

We have reviewed some of the already existing studies of RCN User driven R&D, in
order to give the evaluators a broader background.

These are
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an evaluation made in 1997 (Hervik/Waage: Evaluering av brukerstyrt
forskning, Bl and NTNU, Oslo/Trondheim 1997),

studies made by the research institute Mereforskning for RCN, based on
RCN database data (Brain/Hervik/Bergem: Brukerstyrte prosjekter i Norges
forskningsrad 1999, preliminary versions, Molde 2000 and 2001),

a customer survey made by the company AIM for the Research Council
(Verde/Juel, Erik: Kundetilfredshet i Industri og Energis Brukerstyrte
Programmer, Oslo and Nesoddtangen 2000)

For more information, see chapter 5.

1.3.2 RCN databases

RCN is using two databases in the administration of user driven programs: Foriss and
Provis.

Foriss
Foriss is used to follow the user driven research projects and programs throughout
their lives. The database contains data on the following items and more:
Project type
Project number
Scientific discipline
Project leader/executive officer in the RCN or other institutions
Contract partner firms
Co-operating partner firms
Participating R&D and competence institutions
Budget, funding and appropriations
Address and phone number of project leader

The Industry and Energy Division as well as the Bioproduction and Processing
Division use Foriss.

Note that there are two categories of participating firms, contract partner firms and
co-operative or collaborating partner firms. Contract partner firms are contract
partners with the RCN on the individual projects. These firms may again involve ‘co-
operating firms’ in the R&D projects. The collaborating firms may participate
actively in the projects more or less in line with the contract partner firms or they
may deliver services, technology, machinery or R&D to the other participants, the
contract partner included. The project leaders will normally report the existence of
these firms, but the databases do not, unfortunately, contain information on the exact
nature of their contribution.

Provis
The data in Provis shows how the executive officer in the RCN considers the project
applications at the time the application is reviewed.

The database is divided into 11 ‘aspects’ (aspekter), out of which all have several
‘marks’ (kjennetegn). Most aspects are based on a scale from 1 to 7, where 1 means
that the project do not qualify for support. Aspect No. 11 gives a total evaluation
based on all other assessments.
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The Provis database is an ex ante project evaluating tool used primarily by the
Industry and Energy Division.

For a presentation of the Provis and Foriss data, see chapter 4.

The RCN databases as tools for planning and information gathering

It is STEP’s impression that the Industry and Energy Division (IE) has made a strong
effort to improve the organisation’s information gathering capability. Provis is IE’s
child, and this database is now used to gather information on the effects of projects
as well, including number of patents, licences, sold products, doctorates, reduction in
costs etc. By hiring Mereforskning to analyse Provis-data IE has also put this
database into use, not only as an administrative planning tool, but also as a tool for
evaluation.

It is our impression that IE is very conscious of the need for such data, and they are
willing to go beyond traditional statistics in order to ascertain the overall effects of
the programs. This explains why they initiated the AIM customer survey mentioned
above. IE is also using modern systemic innovation theory actively when planning
these kinds of intelligence gathering.

This does not mean that there are no problems connected to the use of these data. The
statistics are only reliable for the last couple of years. It is often hard to compare the
company data with other databases, as they are identified with ‘organisation
numbers’ (i.e. the overall corporation) and not ‘firm numbers’ (i.e. the actual firm,
division or geographical unit that takes part in the project). The nature of the
contribution from collaborating firms (i.e. firms that are not leading contract
partners) is uncertain, and the databases does not give names of contact persons in
these firms.

The major problem, however, is the lack of data from the Bio-production and
Processing Division (BF). BF is using the Foriss database, but the entries into the
Provis database is sporadic and unreliable. BF have commissioned surveys and
evaluations of individual programs, but there is no overall survey or statistics
covering the relevant user oriented programs. Given the limited resources allocated
to this STEP exercise, we have therefore not been able to get a picture of user driven
research anchored in BF.

1.3.3 The STEP surveys

STEP has been asked to make some surveys of user driven research projects
administered and co-financed by the Research Council of Norway, in order to
provide more background information for the ongoing evaluation of the Research
Council of Norway.

The point of departure for the surveys has been the RCN databases. According to the
mandate the surveys were to include about 700 companies and 100 institutes.

In order to be able to analyse the different types of ‘actors’ taking part in the user
oriented projects we chose to divide the company surveys into three.

One survey targeted the contract partner firms (i.e. the main company responsible for
the project), another targeted collaborating firms (i.e. firms co-operating with
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contract partners). In some cases, however, the contract partner is a research
institution. We therefore sent out a third questionnaire to ‘institutes’. It should be
noted that the term ‘institute’ is used in a very wide sense, as it covers research
institutes, university/college institutes and competence centres, including
subdivisions, subgroups, faculties or sections of these categories.

In both the contract partner survey and the institute survey the project leaders of the
user driven projects were the ones to receive the questionnaires. We believe this is
the best way to get the most well informed information about the projects. In the case
of the co-operating partner survey, we could find no information as regards what
particular persons to contact in the RCN databases. Instead the questionnaire was
addressed to the ‘managing director’ or ‘project responsible’ person in the firms,
with no personal name attached.

In the contract partner survey 361 questionnaires were sent out and 172 project
leaders filled out the questionnaire. The response rate of this particular survey was
60.9 percent.

In the co-operating partner survey 390 questionnaires were sent out, and 80
responded positively by filling out the questionnaire; the response rate ended up at
39.5 percent. The particularly low response rate of this survey is striking. One
possible explanation may be the questionnaire lacked a personal addressee. Other
explanations might be that the collaborating partner firms are less involved in the
projects and that they therefore do not feel obligated to take part in such surveys.

The institute survey was sent to 172 project leaders in institutes. Of these we
received 84 questionnaires, and the response rate turned out to be 72.7 percent. The
final response rates for the three surveys are presented in the table below. For more
detailed reports on the response rates and the RCN databases as a point of departure
for the surveys, see appendix 1.

Table 1.3.1: Response rates for the three different surveys

A) Contract B) Cooperating C) Contract
partners/project partners - partners/project

leaders - firms firms leaders - institutes

Number | Percent [ Number| Percent | Number | Percent
Not relevant 50 13.9 74 19.0 41 23.8
Answers 172 47.6 80 20.5 84 48.8
Total 220 60.9 154 39.5 125 72.7
No answer 141 39.1 236 60.5 47, 27.3
Sum| 361 100% 390 100% 172 100%

In all three of the survey presentations we focused on results of the research projects
in terms of industrial and scientific results, effects achieved and effects yet to come,
forms of knowledge transfer, the role of the RCN in the project as well as the
respondents’ view of the Research Council of Norway.

The company surveys focused particularly on general innovation activities and
innovation collaboration. The institute survey also included the sources of income,
company customers, types of research as well as an attempt to decide what kinds of
actors play important roles in the different parts of the particular research project.
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Chapter 2. General presentation

2.1 Introduction

This chapter will present the report’s main findings on user oriented research in the
RCN, regarding

The portfolio of projects
Innovation and R&D activity
Effects

Additionality

The role of RCN

The focus will be on the results of the three different surveys conducted for this
particular evaluation. Where suitable we will supplement our findings with data from
earlier surveys of RCN user oriented research. *

2.2 Participants in user driven programs

2.2.1 Number of participants

In the year 2000 more than 1500 firms’ took part in R&D projects financed by the
Industry and Energy Division (according to Provis/Foriss data), out of which 385
were contract partners.

In the trend analysis made by Mereforsking on newly started company projects in
1995-1999 (Brzin 2000-b'°), one of the findings is that the number of contract
partner companies is increasing while the number of projects governed by R&D
institutes, branch organisations and others are declining. The proportion led by
universities and colleges was stable in the period.

2.2.2 Company sizes

Considering the size distribution of firms that took part in R&D projects financed by
IE, we find from our own surveys that the largest share of participants was made up
of small and medium sized firms.

The survey of contract partner firms show that 60 percent of the participating firms
has less than 50 employees, and only 15 percent has more than 250 employees. The
survey to co-operation partners shows that 51 percent has less than 50 employees
and 19 percent has more than 250 employees.

¥ Data from the Mereforskning annual review for 1999 (Brzin 2001), the trend analysis from 1995-
1999 (Brain 2001), the customer satisfaction survey from 2000 (Verde 2000) and the survey of
Provis/Foriss data from 2000.

? The BRO/BRIDGE program included.
' Please note that this Mereforskning report presents preliminary results.
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However, compared to the average firm size in Norway, the share of small and
medium sized firms is low. In Norway as a whole 96 percent of firms have less than

50 employees.

Table 2.2.1: Contract partners IE user-oriented programs 2000 (BRO/BRIDGE
projects not included), number of employees and RCN funding. Note that parts of the
funding allotted to a contract partner may be distributed to co-operating partners by
the contract partner. These co-operating partners may be companies or research
institutions. These numbers include all contract partners, not only partners taking
part in the STEP surveys.

Contract partners, number
of employees

Number of contract
partners

Percentage number of
contract partners total

RCN funding of
contract partners

Percentage RCN
funding of contract
partners

Companies 0 - 100 232 45% 161137 259
Companies 101 — 250 57 1% 56163 99
Companies 251 — 500 39 8% 57592 99
Companies > 500 54 10% 94214 149
Non-company contract 136 26% 280717 439
partners (incl. research

institutions)

Total 518 649823

2.2.3 Source RCN/IE Industry sectors

When looking closer at the sectors of the economy the participants belong to, the
survey of contract partner firms shows an even distribution between firms belonging

to the service and industry sectors respectively. Among the respondents of co-

operation partner firms, there was a higher share of firms belonging to the service
sector (52 percent) than the industry sector (39 percent).

2.2.4 Geographical distribution

Regarding the geographical distribution of firms taking part, Mereforsking
(Hervik/Waage, 1997) found that half of the companies were located in Eastern
Norway, and 25 percent in the western or central parts of the country. Few
participants were located in other parts of the country.

Our surveys reveal a similar picture, suggesting few changes in the geographical
distribution of participants over time. We also found few differences in geographical
distribution between contract partner firms and co-operating firms.

Our surveys show that contract partner firms and co-operation partners are quite
similar when it comes to size, sector and geographical localisation, suggesting that
user- oriented funding involves a set of actors with much of the same background
characteristics. As we have seen earlier in this report, participants in user driven
programs differ from the average Norwegian firms in that they are larger, and in that
they to a larger extent belong to the industry sector. These features may link the

group closer to the distribution of industrial R&D in general.
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2.2.5 Other participants

Apart from company participation, user oriented research also has participants from
other sectors. According to Provis/Foriss data from the year 2000, one finds 600
participants from the R&D sector, the public sector, private organisations and foreign
institutions and companies.

In our survey of research institutes, competence centres and university/college
institutes, we found that 72 percent of the contract partners in this segment were
research institutes, while 22 percent were university/college institutes.

2.3 Innovation and R&D activity

Innovation

In the RCN Provis database for project evaluation one of the assessment criteria is
linked to the expected ‘amount’ of innovation. The RCN officials in charge use this
variable when deciding whether to recommend project support. The innovative
capacity of a project is compared to the ‘state of the art’ in a specific area.

In the 1999 review of user driven research (Brain 2000-b), the expected results of
projects are evaluated (cp. p. 116). That year, the average score on the degree of
innovation in the projects were 4.6, were 5 indicates a fundamental/radical
innovation on a national or branch level, and 7 is the highest score.

This suggests that many of the companies that receive finance through a user
oriented program in RCN are potentially ‘radical’ innovators, and that firms are
seeking finance for projects with potential economic and technological risk.

The trend analysis 1995 to 1999 show that in the period from 1997 to 1999 the
proportion of high-risk projects is increasing (Braein 2000-b). High-risk projects
might fail more easily, but they may also have a greater effect as regards profitability
and the generation of spin-offs. Thus the RCN funding may have a larger effect and
lead to a larger additionality.

In our company surveys'' one of the goals has been to get a deeper understanding of
what characterise the innovation activity of the firms. One finding is that almost al//
contract partner and co-operation partner firms are innovative (as defined in the
Eurostat Community Innovation Survey, CIS'?). However, contract partner firms
have a higher share of firms participating in innovation activities than the co-
operation partners (94 percent vs. 81 percent), suggesting that there is an unexploited
innovation potential among the co-operating firms.

The fact that some co-operation partners report that they have not taken part in
innovation activity during the last three years may indicate that being a collaboration
partner does not necessarily entail engagement in the R&D project as such. The co-

"' Including both contract partner firms and co-operation partners.

"2 For our definition of ‘innovation’, see p. 28. The Community Innovation Survey is a European
study of industrial innovation. Its concept of innovation is mainly based on the Oslo manual. Statistics
Norway (SSB) is responsible for the Norwegian survey. CIS 2 data for Norway was gathered for the
period 1995-97. The Norwegian survey includes innovation activity in firms with more than 10
employees, and industries like oil, gas and aquaculture are included.
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operative firms may simply have support functions. However, co-operating firms are
highly innovative compared to the average national share of innovative firms,
suggesting that contract partner firms are linking up with highly innovative firms in
their RCN supported R&D projects.

Among the innovative contract partner and co-operation partner firms, around one
third (72 percent and 60 percent respectively) report to have introduced products or
services that are ‘new to the market’. This suggests that the largest share of
participants in RCN’s user oriented research programs are among the most radical
innovative firms in Norway. As a comparison, only one third of the innovative firms
in the CIS survey report to have introduced products or services new to the market.

One of the main goals of innovation is strengthening the potential for value creation,
profitability and competitiveness. We asked firms if their innovation activity had
been marketed, and — if so — what parts of sales in 2000 consisted of innovative
products or services.

The contract partner firms reported that two thirds of their sales consisted of new or
improved products/services, a share being more than twice the share found in CIS
(64 percent vs. 25 percent). This suggest that these firms are not only involved in
development of new products or processes, but also have the ability to bring their
inventions into the market.

2.3.1 Innovation input — R&D

RCN evaluate the total assessment of relevance and quality of projects and
companies with strong R&D experience are given the highest marks in Provis. The
annual Mereforskning review of user driven projects (Brain 2001, preliminary
version, p. 7), report that in 1999 the funding of companies with strong R&D
experience increased significantly in relative terms.

Moreforskning finds that the largest proportion of the RCN Industry and Energy
portfolio contained projects with research topics focusing on the development of new
knowledge — as opposed to regular development projects and support activities
(Braein 2001, preliminary version, p. 7). These findings correspond to the findings of
our own surveys.

As mentioned above almost all participating firms are innovative, and many also
radically innovative, in other words strongly focused on generation of new
knowledge (in a wide sense). But zow do these firms develop the new knowledge? Is
R&D the only input into the innovation processes of these firms?

In our surveys we find that contract partner firms and co-operation firms engage in
many of the same innovation activities; almost all the companies conduct internal
R&D activity and close to three out of four firms engage in external (commissioned)
R&D as well as in training linked to technological innovations.

A large proportion of the firms also take part in several other forms of innovation
activity, including market introduction of technological innovations and acquisition
of machinery, equipment and software. Still, the largest share of company innovation
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costs is allotted to internal R&D, close to twice as much as the proportion used on
R&D by ‘normal’ innovative firms".

Compared to the ‘average’ innovative firm'!, companies that take part in user
oriented research are less involved in pure acquisition of machinery and equipment.
This is true especially for contract partner firms. This could suggest that these firms
are more actively involved in direct development activities rather than depending on
transfer of technology from outside the firm. On the other hand, a higher share of
R&D activities will necessarily lead to a relatively lower share of other innovation
activities.

Contract partner firms also use a slightly higher proportion of their innovation budget
on external R&D than co-operation partners (19 percent vs. 15 percent), the share
being more than twice the ‘average’ spending on this activity as reported in CIS.
Companies in our survey are also characterised by the fact that a larger share is
involved — and spend money on — market introduction of technological innovations.

Firms taking part in user oriented research programs can therefore be said to have
different innovation patterns than the ‘average’ CIS firm: Firstly they are more
actively engaged in a larger set of innovation activities than the ‘normal’ innovative
firm. The share that takes part in external R&D and internal R&D is also much
higher, meaning that they are among the most R&D intensive innovative firms in
Norway.

Moreover, their innovation strategy includes external R&D actors, and the contract
partner and co-operation firms have well functioning R&D networks. However,
looking at the CIS data, there seems to be potentials for more innovative firms
widening their external R&D networks.

2.3.2 Collaboration

All firms in the survey report innovation collaboration, meaning that they take part in
operative external networks to a larger degree than the ‘average’ innovative CIS
firms. The firms in our survey also differ in that a very large share report
collaboration with the science and technology community, including universities,
colleges and research institutes. On the other hand, innovation collaboration with
international partners occurs more often among firms in the CIS.

2.3.3 RCN share of funding

In IE the total budget has been reduced with 16 percent in the period 1993 to 2000,
and the funding of user driven R&D declined quite dramatically from 1997 to 1999.
We asked the contract partner firms to report on how large share of total innovation
costs could be ascribed to RCN funding.

In the period there had actually been a rise in RCN’s share of funding (as share of
innovation costs), both for the contract partner firms and for the co-operation firms.
This can be the result of RCN’s strategy to focus on more long-lasting and larger

'3 As reported in the CIS survey.
4 Cf. Community Innovation Survey.
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projects. Especially the smallest firms had experienced a rise in the RCN share of
total innovation costs. The relative RCN share is much higher for the small firms
meaning that the RCN plays a very important role in whether they can carry out
innovation projects or not.

2.4 Effects

2.4.1 Economic results

In the following we want to highlight the most recent findings regarding the effects
of user oriented projects, with a particular focus on the surveys conducted for this
evaluation. The focus of the different evaluations vary, but the main conclusions of
previous reports are important when interpreting new studies.

When discussing the effects of RCN support, the reports from the participants as well
as from the RCN are important, both as regard effects already achieved and their
expectations of future results. Expectations do, however, only give an indication
regarding the possible success of user oriented programs, and the various kinds of
effects are not easily measured.

The trend analysis of the R&D projects of the Research Council for the period 1995
to 1999 (Braein 2001, pp. 63) show that the company expectations regarding the
overall importance of the user oriented projects for company development are
declining in the period 1997 to 1999. So do — to a certain extent — the expectations
of the projects’ influence on economic results. In 1995 almost 70 percent of the
companies expected economic returns from the projects after two years; in 1999 only
half of the firms had such expectations.

Regarding economic results the trend analysis conclude that in the period from 1995
to 1999 the RCN seems to have changed strategy towards user driven projects (Brain
2000-b, preliminary version). A shift from a strong demand for economic returns and
limited risk to more long-term projects with less emphasis on economic returns is
evident. In the same period companies increasingly expect competence development
as a result of project participation.

The RCN (IE) project-evaluating tool Provis takes expected economic and social
returns of the user oriented projects into consideration. For the portfolio of 2000 the
IE staff considers such effects in terms of expected company benefits, social
economic returns, R&D content and time acceleration (time delay).

As regards social returns — defined as various external effects besides the effects
benefiting the participants themselves — the RCN expects 28 percent of the projects
to show notable social economic returns. However, the ex ante evaluations of the
R&D content, as well as of time acceleration of the projects are considered much
more important by the RCN. Half of the projects are expected to show significant
effects from scientific results and involvement of R&D institutions. In half of the
projects RCN expect that the support of the projects will lead to earlier results.
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The evaluations of company benefits include expectations of such effects as
economic returns, improved products and processes, competence building and
networking. Only 17 percent of the projects are expected to give significant effects of
these types.

The STEP survey targeted companies, namely contract partner firms and co-
operating firms, as well as contract partner institutes (groups/entities). The project
leaders of the contract partner firms and institutes report on behalf of all the
participating companies in the project.

As mentioned, the participants of our surveys were asked to evaluate both achieved
effects and future effects. Comparing the shares of actors reporting on the two
categories of effects, one main finding is that a// types of actors report that they
expect more effects to materialise within two to three years than the ‘amount of
effects’ that have already been achieved. This is not surprising, in that it normally
will take a certain time for effects to materialise.

Of the firms reporting effects in their companies, the co-operating firms show
significantly lower levels of achieved effects than the contract partner firms. The rate
of unfinished projects could have served as an explanation for this, but the co-
operating firms show a similar level of incomplete projects as the contract partner
firms.

Moreover, when it comes to effects expected in the future, the co-operating firms
continue to make cautious estimates. One tentative conclusion is that contract partner
firms generally both get — and believe that they will get in the future — more positive
effects than the collaborating partners.

By reporting relatively fewer effects, the level of responses from collaborating
partner firms termed ‘irrelevant’ is correspondingly higher than for the contract
partner firms and the institutes. It could be that the effects listed in the survey are not
that suitable for the effects experienced or expected by co-operating firms, as they
play different roles in the projects. It could be that they are not involved enough in
the projects to experience as many direct effects as the contract partner companies.

In many projects, the co-operating partner firms may play a more subordinate role
than the contract partner firms, often as sub-contractors. As a matter of fact, one of
the assumptions made when preparing the questionnaires was that the two company
types were thought to have different functions or roles in the projects, hence the two
questionnaires.

Another striking outcome is that the project leaders connected to contract partner
firms have different ideas regarding the effects of the project as a whole compared to
institute based project leaders. The project leaders in contract partner firms generally
report more profound effects than project leaders in institutes.

Actually, the institute based project leaders produce the most cautious estimates of
achieved effects for firms participating in the user oriented projects. However, when
estimating the effects yet to come, the project leaders in institutes are more optimistic
on behalf of the participating firms than the project leaders in contract partner firms.
This is most probably due to the institute project leaders’ experience with research
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projects. They may be more conscious of the fact that the effects of such projects in
most cases take a certain amount of time to materialise.

2.4.2 Competence development and collaboration

One main finding, which corresponds very well with the Mareforskning trend
analysis (Braein 2001), is that all the respondents focus on competence development
as one of the first discernible effects of participating in a user oriented project funded
by the RCN. A/l the various respondents report that the most important effect already
achieved is a strengthening of the existing knowledge base of the participants. This is
a clear message from all the surveys.

Looking at all the company respondents as one group, above 50 percent of the firms
hold that the most important effect already achieved is a strengthening of the
companies’ existing knowledge base. Another important effect reported by many
companies is a deeper understanding of the companies’ most important technological
area (35 percent of all responding companies).

The first noticeable effect for companies participating in a RCN funded projects is
competence building. However, the companies also find an increased practical
problem-solving ability to be very important.

Increased proportion of employees who do R&D 1
Increased ability to co-operate with competitors 1
Increased share in existing markets 1

Moving from short-term to longer-term R&D 1
Increased productivity 1

Access to new markets 1

Increased turnover

‘ @ Already achieved

Recruitment of people with specialist knowledge to the company ]

Researching new technology paths

Increased likelihood of developing new R&D projects

Inducing the firms to spend internal R&D resources

\
\ \
\ \
y 1 | [
Increased competitiveness
Improved ability to use research-based knowledge and technology from 7 ‘ ‘
universities/colleges, and co-operation with these [ [
\ \
\ \
\ \
\ \
T T

Improved ability to co-operate with suppliers

Increased level of capabilities among R&D staff
Deeper understanding of the company's most important (technological) area (core
technology area) ]

Increased practical problem-solving ability

Strengthening existing knowledge base
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Share of firms that have achieved effect

Figure 2.4.1 Already achieved effects of participation in RCN user oriented projects
reported by companies (contract partners and co-operating firms combined) N=169,
from STEP survey.

Both the contract partner firms and the project leaders in institutes reporting on
behalf of the participating firms hold that the companies have improved their ability
to use research-based knowledge and technology from universities and research
institutes. This entails that the companies also have a better co-operative relationship
with the scientific community. Similarly, an important achieved effect reported by

60
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the institutes is that the institutes get an improved understanding of the market’s need
for R&D-based knowledge and technology, and that they develop an increased
ability to co-operate with firms as a result of project participation.

One of the most striking features of the effects already achieved is therefore the
dimension of improved collaboration between companies and R&D institutions.
There seems to be important learning processes taking place in the co-operation
projects, which are valuable to both the companies and the R&D institutions. The
institutes get more adapted to — and focused on — the real R&D needs of companies,
and the firms raise their level of knowledge and their R&D collaboration capability.

2.4.3 Expected effects

The respondents, especially the companies, expect more economic effects in the
future. The RCN Provis ex ante evaluation of the projects is, however, far less
optimistic when it comes to the company benefits of projects, both as regards
economic return and competence building.

Considering increased competitiveness and turnover, the companies replying to our
surveys on average show significantly higher expectations than the ones documented
in the trend analysis and the RCN Provis evaluations. Around 70 percent of the
contract partner firms and the project leaders in contract partner firms expect
increased competitiveness and turnover (on behalf of the project as a whole).
However, just above half of the co-operating partners expect the same, showing the
same level of expected economic results as the trend analysis.

As mentioned above one of the important effects already achieved reported by the
contract partner firms is an improved ability to use research-based knowledge and
technology from universities and research institutes. An interesting result is that the
co-operating firms report this effect as an effect expected after two to three years.
This suggests that one of the advantages of being a contract partner is the
development of a fairly direct improved ability to understand and make use of
research-based knowledge, while it takes longer for the co-operating partners to
develop the same ability.

The most important expected effects reported by the institutes are linked to their
relationship with company partners. The highest rated effects expected within two to
three years are the development of new technologies for existing firm customers, and
the establishment of co-operation with new companies.

Another important expected effect reported by a/l respondents is an increased
likelihood or probability of developing new R&D projects.

Some of the effects, both achieved and expected, will be further discussed later in
this chapter, when considering whether the effects of the user oriented projects have
influenced the behaviour of the actors involved in the RCN funded programs.

2.4.4 Industrial and scientific results

As a way of mapping the effects of the projects, we also asked the participants to
report on industrial and scientific results. It turns out that a// respondents report that
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new products or services, as well as new processes, methods and models, are the
most important industrial results of the projects. The particular focus on new
products or services as results of the R&D is not surprising, in that that these
companies generally are very dedicated to the development of new or improved
products or services (in the surveys measured by the shares of new products or
services of sales).

Compared to the other respondents, the contract partner firms consider new
prototypes and new patent applications to be of relatively high importance. As noted
earlier the contract partner firms show a higher propensity than the collaborating
firms to bring new products to the market. This could support the view that the
contract partner firms are more focused on radical innovations, and on developing
prototypes that are to be patented and brought onto the market at a later stage.

The scientific or scholarly results from the user driven projects supported by the
RCN also reveal some trends. Nearly all the participants focus on the production of
reports or articles for professional publications or trade press, as well as on papers for
international conferences. Project leaders in institutes (reporting for the project as a
whole) focus particularly on the publications of books.

2.5 Effects, additionality and the role of RCN

2.5.1 Additionality

By funding the projects, and by requiring that the companies finance no less than half
of total project costs, the RCN is to contribute to an increased focus on R&D in the
companies. The firms are forced to invest in R&D in order to get RCN funding. The
question remains, however, whether RCN support in fact do make the companies
spend more resources on R&D than they would have done without RCN support?.
Much previous work has focused on this dimension of public funding, i.e. on the
aspect of additionality.

One of the main findings of the evaluation of 1997 is that 37 percent of the projects
report full additionality, in other words, the projects would not have been executed if
not for RCN support (Hervik/Waage 1997). Small firms are most likely to drop the
projects in question.

The additionality of the RCN funding is also discussed in the trend analysis 1995-99
(Braein 2001, preliminary version, p. 71). This survey concludes that for the most
recent part of the period (1997-99), 40 percent of the projects would not have been
carried out — or they would have been postponed — without RCN support.”” Only 1 —
2 percent report low additionality. When asked about the significance of RCN
support, only 5 percent feels that RCN has been of small importance as regards the
realisation of the project, while as many as 70 percent reports that RCN support has
had great significance.

' This is 10 percentage points higher than for the 1995-97 portfolios. The cause for this change is
unknown, but may be contributed to a change in RCN selection practices.
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In the surveys conducted for our study the question of additionality is also addressed.
The question of implementation or non-implementation of the RCN user oriented
projects evaluated by the participants of our surveys does, however, not give a
coherent answer. One main finding is that the additionality of the RCN funding is
evaluated particularly high by the institute based project leaders.

The levels of additionality reported by contract partner and collaborating firms are on
the other hand rather low.

The level of full additionality reported by contract partner and collaborating firms
themselves is on the other hand rather low. If one looks at a// company respondents,
about 15 percent report that they would have given up the projects entirely with no
RCN funding. However, close to 30 percent of the company respondents hold that
the projects would have been postponed, and another 35 percent that the projects
would have been reduced without RCN funding. Less than 4 percent of the firms
report that the projects would have been carried out unaltered with no RCN support.

Done the project without changes,
same scale and timetable
Done the project, same scale but
later

Do not know | @ Average (%)

Dropped the project entirely |

Put the project on ice/waited |

Done the project at a smaller scale |

0 5 10 15 20 25 30 35 40
Share of firms

Figure 2.5.1 What companies would have done if there had been no RCN funding,

percentages (responses from contract partners and co-operating firms combined)
N=252, from STEP survey.

In the institute survey as many as 35 percent of the project leaders report that the
projects would have been dropped entirely (full additionality), which is almost at the
same level as the ones reported in the Hervik/Waage and the trend analysis reports.
Only about 2.5 percent of the project leaders in institutes report that the projects
would have been executed without changes, with the same scale and timetable, with
no RCN funding.

Project leaders in institutes answering on behalf of the participating firms report by
far the highest levels of full additionality, while the contract partner firms report the
lowest level of full additionality. Considering the number of projects which would
have been realised even without RCN support, the co-operating firms are least
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dependent on RCN funding, in that one out of three projects would have been carried
out regardless of RCN support.

2.5.2 Time aspect

Another aspects of RCN additionality is whether the funding might contribute to
time acceleration and more long-term and larger R&D projects.

One of the main findings from the Hervik/Waage evaluation of 1997 is that the RCN
funding makes projects larger and contributes to a faster implementation. The trend
analysis also conclude that the RCN funding leads to longer, larger and more
‘exiting’ projects.

In the STEP survey 38 percent of the contract partner firms report that in the
situation of no RCN funding the projects would still have been carried out, but on a
smaller scale. Smaller scale projects most probably are less extensive in terms of
research content or ‘depth’. The project funding by the RCN might make more
extensive research possible, thus influencing the content of a large proportion of the
projects.

20 percent of the co-operating partner firms and 30 percent of the project leaders in
institutes report that the projects would have been postponed in the case of no RCN
funding. By supporting these projects the RCN might have accelerated the project
implementation. However, another possible explanation could be that the projects
would have been carried out anyway at a later stage even without the RCN support,
but that the companies would have had to spend some time finding funding
elsewhere. Hence it is hard to pinpoint what would have happened to these projects
in the case of no RCN support.

Like the contract partner firms the institute based project leaders also report that
many projects would in fact be executed even without the RCN support, although on
a smaller scale. 30 percent of the project leaders report this to be the case in a no
funding situation. Consequently, the RCN funding seems to have made more
extensive research possible.

2.5.3 Behavioural additionality

As presented earlier in this chapter, both the companies and the institutes achieve and
expect various effects of the user driven projects, effects that would not have taken
place without the participation in these particular RCN projects. In addition to the
more traditional additionality areas considered above, we have also made attempts to
catch effects more in accordance with the extended concept of additionality, namely
behavioural additionality.

We focus particularly on whether the user oriented projects have contributed to a
change in the behaviour of the participants of the projects — changes that have
important long-term influence on the level and the way of conducting R&D in
companies and institutes.
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Using the extended concept of additionality, the important considerations are not so
much focusing on the actual economical effects or the triggering of private economic
funding of the projects themselves. The main point is whether the participation in
the user driven projects has made the actors become more involved in R&D
activities. This may lead them to use more resources for innovation and R&D
projects in the future, thus contributing to an increase in the level of Norwegian
industry R&D investments.

As noted, one of the main effects from participation in RCN user oriented programs
is an improved ability for co-operation. This is an effect that most probably would
not have been there if the actors had not been participating in these RCN funded
projects.

Collaboration and networking must be considered very important aspects of project
participation, as it influences both the competences of the actors, as well as their
future behaviour. By collaborating with the scientific community, the companies
hold that they are able to make use of the particular knowledge generated by the
research institutions in a better way than before. This applies to independent R&D
institutes as well as university and college institutes or units. Working closely with
the R&D institutions enhances the companies’ absorptive capacity as regards
scientific knowledge.

At the same time the R&D institutions learn a lot about the way companies handle
R&D, and by working together with industry, the institutes increase their ability to
understand the actual needs of companies. These kind of competences will normally
be of great importance for future project development. By participating in user driven
projects the scientific community as well as companies close of the gap between
different cultures and ways of working.

If one focus on the behavioural effects expected in the future, the most important
finding is the increased likelihood of the development of new R&D projects. A// the
actors expect an increased engagement in R&D to be an important effect of
participation. In this way participation in one project may change the actors’
behaviour permanently, as they focus more on R&D and are more likely to channel
more resources towards innovation and R&D activities.

Furthermore, the project leaders in institutes hold that one of the expected effects for
firms participating in the projects is that the companies will move their focus from
short-term to longer-term R&D. Such a change most probably includes the
development of company R&D strategies, making the companies more dedicated to
R&D.

2.5.4 The advisory role of RCN

Apart from supporting R&D projects financially, the more general role of the RCN
should be considered. Does the RCN have an advisory role in addition to its duties
following its funding activities? How do the ‘customers’ evaluate the different
functions performed by the officials in the RCN and the RCN in general? These
questions are considered below.
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In the Hervik/Waage evaluation half of the companies report that they have received
advice and guidance to a small degree only (Hervik/Waage 1997). One of the
conclusions of the evaluation is that the RCN plays a significant role as a finance
adviser, but also helps bringing firms and R&D institutions together.

The AIM customer survey executed in 2000 on behalf of IE shows that most of IE’s
customers have discussed organisational and technological issues with the RCN, but
they are not satisfied with this function (Verde 2000). One of the main conclusions of
the AIM survey is that the advisory role is not an important part of the IE customer
relationship. 40 percent of the customers hold that they have received help in
network building, but are not satisfied with the effort. It is suggested that network
building is the most important service of the RCN.

In the STEP-study between 50 and 60 percent of the participants of the three surveys
report that the RCN has provided advice and guidance to the design of the project.
The RCN particularly play an important advisory role as regards project design at the
time of the application. Around one out of four participants report the same during
the course of the project.

After the end of the projects, large proportions of both the firms and the institutes in
our surveys hold that RCN has failed to give advice and guidance regarding further
development of the project, regarding the use of other business and technology
support measures or about the dissemination of scientific results. Low scores on
RCN’s ability to assist the dissemination of scientific results is in line with the
findings of the trend analysis, which suggest that most companies tend to keep
significant R&D results for themselves as long as possible in order to benefit from
competitive advantages.

All in all the findings of our surveys show that the only significant advisory role
played by the RCN towards the participants of the user driven projects is in
designing the projects at the time of the application.

However, the more general evaluations made by the RCN ‘customers’ in our surveys
reveal quite a positive attitude towards the RCN. The customers seem particularly
satisfied with the way that the RCN handles applications and payments. The highest
level of respondents of all categories (contract partner firms, collaborating firms and
projects leaders in institutes on behalf of the projects alike) agree completely that the
amount of time taken to process the applications is satisfactory and that the payments
are made in step with the progress of the projects. The contract partner firms and the
project leaders in institutes are more positive than the collaborating partner firms (in
between 45 and 50 percent as opposed to about 35 percent).

However, only a few of the respondents totally agree that the research priorities of
the RCN fit well with the research needs of the companies in the projects.

In contrast to what is found in the the Hervik/Waage evaluation ‘our’ companies
report low levels of agreement with the statement that RCN has contributed to the
establishment of important relations with other companies and institutions. As in the
AIM survey the respondents report that they are not satisfied with RCN assistance in
the field of network building. This might indicate that the reported achieved and
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expected effects from co-operation is a result of the participants finding each other
without help of the RCN.
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Chapter 3. Results from the new STEP surveys

This chapter will present the surveys that have been carried out by STEP for the
evaluation the Research Council of Norway with a particular focus on the user driven
research projects of the RCN.

Three different surveys have been carried out; two of the surveys targeted companies
and one survey targeted institutes. The specific features of the surveys are accounted
for below.

In all three of the survey presentations we will focus on results of the research
projects in terms of industrial and scientific results, effects achieved and effects yet
to come, forms of knowledge transfer, the role of the RCN in the project as well as
the respondents’ view of the Research Council of Norway.

The company surveys have a particular focus on general innovation activities and
innovation collaboration of the firms. In addition to the overall presentation of the
results of the institute survey this particular survey includes the institutes’ income
sources, company customers, types of research as well as an attempt to decide what
kinds of actors play important roles in the different parts of the particular research
project.

The first part of this chapter accounts for the sample and the database from the RCN.
Part 2 of the chapter presents the contract partner firms survey, part 3 a very similar
survey sent out to co-operating partner firms. Part 4 of the chapter presents the
findings from the survey sent out to various kinds of institutes.

When reading this text it would probably be helpful to keep in mind that there are
four different types of participants:

Contract partners Contract partner firms Contract partner institutes

with company based project leaders with institute based project leaders

Co-operating partners Co-operating firms Co-operating institutes

We have sent different questionnaires to three of these groups : Contract partner
firms, contract partner institutes and co-operating firms. The co-operating institutes
have not been included in our surveys.

Moreover, the respondents have been asked to respond
1. on behalf of their own institution/firm
2. on behalf of the project as a whole (the effects on project partners included)

3.1 Results from the survey of contract partner firms
This sub-chapter will present the results of the questionnaire sent to project leaders

working in contract partner firms.

In the questionnaire the project leaders are asked questions on behalf of the contract
partner firms related to the firm were he or she works. Furthermore, the project
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leaders are asked about one particular RCN funded research project. The project
leaders are also invited to evaluate, on behalf of the project as a whole, the effects of
the project. As clients, the project leaders are asked how they perceive RCN in
general.

This sub-chapter starts out with a presentation of the distribution of the respondents
(3.1.1). In section 3.1.2 we present data on contract partner firms’ innovation
activity, the results of their innovation activity, and how they innovate. In this section
we also present data on what role RCN funding plays in relation to the innovation
budgets of the companies. Moreover, there are data on what types of external actors
firms relate to in innovation projects, and were these are located.

The survey has questions regarding the effects of one particular project. Section 3.1.3
presents results of the project as evaluated by the project leader in the contract
partner firm. Section 3.1.4 focuses on how the contract partner firm evaluate RCN,
and on additionality of the RCN funded project. Finally, section 3.1.5 gives a
summary of the chapter as a whole.

3.1.1 Distribution of respondents

We received 172 answers, and have distributed the contract partner firms in terms of
size, sector and locality.

Table 3.1.1 Distribution of size of firms (N=172, N=160259).

Number | Share of

Number of Number of | Share of | of firms |firms (%)
employees firms firms (%)[Norway'’| Norway
0-19 77 45 141519 88

20-49 25 15 12267 8

50-99 18 10 4005 3
100-249 13 8 1841 1

250H 25 15 627 0
Unknown| 14 8 . .
Total 172 100[ 160259 100

First we measure the size of firms by number of employees, and divide them into 5
groups. As many as 45 percent of the respondents in our sample are firms with less
than 20 employees, and 15 percent of the respondents are firms with 20-49
employees.

Compared to the size distribution of firms in Norway as a whole, our sample has a
greater share of large firms. In our sample 23 percent of the companies have more
than 100 employees, the number for Norway as a whole is 1 percent. This
distribution is as expected since other public programs in RCN give priority to
smaller firms (TEFT, FORNY, RUSH). These are not included in our sample.

' Based on register data. Number of employees refers to total number of employees, regardless of
man-hours per year, thereby including all part-time workers (including pupils and students). Number
of firms refers to number of companies in register data file registered with organisation number
according to domestic legislation
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Table 3.1.2 Distribution of respondents into different sectors. (N=165, N=160586).

Number of| Share of
Share of firms firms (%)
Sectors  |Number of firms| firms (%) | Norway | Norway

Other 29 18 8497 5
Industry] 66 40 28000 17,
Services| 70 42 124089 77

Total 165 100 160586 100

Out of the 172 respondents, 165 firms report on branch of industry. The table above
shows that 40 percent of the respondents are found within the industry sector, and 42
percent of the respondents belong to the service sector. 18 percent of the respondents
are found in sectors defined as ‘other’, which mainly represents the primary sector
and building and construction. Compared to the sector distribution of branches in
Norway as a whole, our sample has a larger proportion of firms belonging to the
industry sector. The service sector is greatly underrepresented in doing user driven
research.

Table 3.1.3 Distribution of respondents into parts of the country. (N=172,
N=161367).

Number | Share of

Parts of the Number of | Share of | of firms |firms (%)
country firms firms (%)| Norway | Norway

Ostlandef] 104 60 75311 47
Vestlande] 35 200 40156 25
Mid-Norwayj 20 12 13660 8
Northern Norway] 8 5| 17647 11
Serlandef] 5 3 14593 9

Total 172 100 161367 100

The greatest number of respondents is found in the counties surrounding the capital
area of Oslo and along the Oslo fjord, namely @stlandet. 60 percent of our
respondents are found in this area. The western parts of Norway (Vestlandet) have 20
percent of the respondents, while the remaining parts of Norway have very small
shares. In the most northern and southern parts of the country we find respectively
only 5 and 3 percent of the respondents.

Looking at the distribution of firms in Norway as a whole, the table shows that the
largest shares of firms are located in @Ostlandet and Vestlandet. Our sample is over
represented in Mid-Norway and underrepresented in Northern Norway and
Serlandet.

3.1.2 Innovation activity

One of the main goals for user oriented research is that the programs are to lead to
value creation, profitability, and competitiveness in industry. We have used firm
innovation activity as an indicator that could lead to any of the above mentioned
goals. In the following section we will use firm innovation activity to say something
about what kind of firms RCN reaches through its User oriented funding.
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In the questionnaire firms are asked whether they, during the period 1998-2000, had
introduced technologically new or improved'’ products, services or processes.

In addition, the companies are asked whether they, during the same period of time,
have undertaken activities aimed at developing or introducing technologically new or
improved products/services or processes, which have not yet given any results. If
they answer yes to these questions, they are classified as innovative.

This way of classifying innovative enterprises is exactly the same as the one used by
the Community Innovation Survey carried out by Statistics Norway in 1997 (CIS
Norway). In this way it is possible to compare this survey with CIS results, at least in
some respects. '®

The table and figures below presents the proportion of firms that are innovative, by
size and by industry.

Table 3.1.4 Share of innovative firms/enterprises by size. (N=158, N=3203).

Share of
Number of firms with
firms with innovation Share of firms with
innovation activity innovation activity (%)
Size distribution activity (%) CIS Norway 1997
0-19 72 94 24
20-49 24 96 30
50-99 17 94 37
100-249 13 100 52
250+ 25 100 63
Total 151 96 31

The table above presents the proportion of firms with innovation activity, as defined
above. 96 percent of the respondents are innovative, compared to 31 percent in the
CIS Norway survey. Hence almost all the companies are innovative, regardless of
size. Even 94 percent of the smallest firms (with less than 20 employees) report
innovation activity. In Norway as a whole the share of innovative small enterprises is
only 24 percent.

"7 The terms *new’ and *improved’ refer to products and processes which are new or improved from
the point of view of the enterprise, but not necessarily from the point of view of the market in which
the enterprise operates

'8 The survey sent out to the RCN’s contract partner is not directly comparable to CIS II for many
reasons: The surveys have different sampling procedures that make the distribution and the proportion
of firms in different size and industry classes different.

Differences in the sample distribution on size and industry will affect the share of innovative firms.
For example: the CIS II does not include firms with less than 10 employees. This will affect the share
of innovative firms since innovation activity is dependent on size and industry. In some industries it
takes a much longer time to introduce new products into the market than in other industries. The same
problems apply to small firms; they will in general introduce fewer products or services into the
market since they have a smaller portfolio than larger firms.

CIS II uses enterprises as the analysing unit, but our survey selects the firm level. CIS II also uses a
stratified sample of firms for the whole country, while our survey has a schewed distribution, with a
centre in Dstlandet. The CIS II was weighted to be representative in relation to innovation activity in
the population (the whole of Norway), while we did not select our population from these criteria. All
these differences between the surveys will affect the results and must be kept in mind when comparing
our results to the CIS II. When analysing the data we always control for size and industry.
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This indicates that RCN has reached a group of firms that have been actively
involved in innovation activities during the last three years, and that RCN has been
especially good at reaching small innovative firms. This is not that surprising, given
that innovative firms and companies with R&D experience are more likely to ask the
Research Council for support.

There are no significant differences in innovation activity among the different
sectors. In CIS the industry sector has a higher than average share of firms with
innovation activity.

Innovation performance

In this section we will focus on indicators that say something about the results of
firm innovation activity. The results of the innovation activity are measured as the
proportion of sales in 2000 that can be accounted for by products that were new,
improved or modified during the three-year period of 1998 to 2000. Only new or
improved products or services are regarded as innovations. In addition to this we
have also map the share of firms that have introduced products or services new not
only to the firms but also to the market.

Table 3.1.5: Share of firms with new or improved products/services of sales in 2000,
by size (N=148, N=1176).

Average shares of
Size of | Number of | Average shares of sales

firms firms sales CIS Norway 1997
0-19 71 64 24
20-49 23 59 24
50-99 17 38 22
100-249 13 46 23
250 + 24 27 25
Total 148 54 25

The table above gives the average shares of sales in 2000 accounted for by new or
improved products or services. For all firms, the average share is 54 percent.
However, there are large differences between the various size groups of firms.
Moreover, the shares of contract partner firms reporting innovation results are much
higher than the ‘national average’ (54 percent vs. 25 percent).

The smallest firms actually have the largest average share of sales consisting of new
or improved products/services in 2000 (64 percent). The largest group of firms has a
much lower share (27 percent). The service sector shows a larger average share than
the industry sector (72 percent vs. 45 percent).
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Table 3.1.6. Share of firms with innovation activity that have introduced products or
services ‘new to the market’, by size (N=155, N=1351).

Size of Number of Share that answered ‘yes’
firms firms Share that answered ‘yes’ CIS Norway 1997

0-19 76 75 31
20-49 24 75 27,
50-99 17, 71 34
100-249 13 54 34
2504 25 72 48
Totall 155 72 32

As many as 72 percent of the contract partners in the sample report that they have
introduced products or services and processes new not only to the firm, but also to
the market.

Surprisingly the group of second largest firms (100-259 employees) has the lowest
share of products and service new to the market, while the size group of firms with
less than 50 employees has a larger than average share of firms reporting products or
services new to the market.

Again, compared to CIS, our respondents show much larger shares than the average
innovative firm. More than twice as many firms in our sample have introduced
products/services or processes that were new to the market. Especially the small
firms stand out as having high shares of radical innovations. One possible
explanation for the ‘success’ of the small firms in our sample, may be that a new or
improved product, process or service will have a proportionally more profound effect
in a firm with a small product portfolio, than in a large well established firm offering
a wide array of goods and services.

Innovation behaviour
How do firms in our sample innovate? Do they use other inputs than the average
Norwegian firm?

Innovation activities are defined as research and development (both intramural and
extramural), acquisition of machinery, equipment and other external technology,
industrial design, training and marketing linked to technological innovations.

We map what kind of innovation activities firms invest in, in order to see to what
degree firms use internal research and development as an instrument in their
innovation activities. In this section we calculate the share of innovation costs used
on different innovation activities. We also look closer at RCN’s role with regard to
the share of total company innovation costs.
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Table 3.1.7. Share of firms that take part in different innovation activities in 2000.
(N=101, N=1351).

Share of firms that| Share of firms that have
Number of have answered answered ‘yes’ (%)
Types of innovation activity firms ‘yes’ (%) CIS Norway 1997
Internal research and development 108 95 44
External research and development 101 76 28
Training directly linked to
technological innovations 98 73 57
Market introduction of technologicall
innovations 96 61 33
Acquisition of machinery and
equipment 97 49 26
Industrial design, other production
preparations for technologically new|
or improved products| 102 38 44
Acquisition of software and other
external technology 101 37 22

The table above gives the share of firms that have taken part in different innovation
activities in the year 2000, regardless of the amount used on the different activities.
Close to all firms that have answered this question, have carried out internal R&D
(95 percent). More than two thirds of the firms (76 percent) have had R&D carried
out externally — i.e. by others — suggesting well-developed linkages to external R&D
providers.

The table shows that 73 percent of the firms have carried out training directly linked
to technological innovations, and 61 percent have taken part in market introduction
of technological innovations. The table indicates that besides R&D activities, firms
take part in a variety of other innovation activities as well.

Compared to the CIS sample our RCN contract partner sample has a higher share of
firms engaged in all types of innovation activity, besides industrial design. The
difference is especially clear in the share of firms taking part in R&D activities. More
than twice as many contract partner firms take part in internal R&D compared to the
CIS sample. The share of contract partner firms with external research and
development is almost three times higher.

There are differences between sectors (industry, services, other) in the share of firms
that take active part in innovation activities. Firms belonging to the industry sector
are — to a larger extent than firms in the service sector — involved in activities like
‘Acquisition of machinery and equipment’, ‘Acquisition of software and other
external technology’ and ‘Industrial design, other production preparations for
technologically new or improved products’. This implies that firms belonging to
different sectors of the economy emphasis different inputs into the innovation
process.
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Table 3.1.8. Share of firms that take part in different innovation activities, by size.
(N=104, N=1351).

20- | 50-| 100- | 250
Innovation activities/Size of firms 0-19] 49 | 99 | 249 | + | Total
Internal research and development 91| 100 93] 100] 100 95
External research and development| 64 73] 100 78 8§ 76,
Acquisition of machinery and equipment 35 47 55 88 71 50
Acquisition of software and other external technology] 20 53| 36| 60 53 37
Industrial design, other production preparations for
technologically new or improved products| 26| 40| 62 500 41 38
Training directly linked to technological innovationg 67| 71| 60 100] 82 72
Market introduction of technological innovationg 67 50 63 40 65 61

There are also differences between size groups of firms and innovation behaviour.
The differences lies not so much in the share of firms actively involved in internal
research and development, as even the smallest firms have a large share of
companies engaged in internal and external R&D.

However, the smallest size group (0-19) have a lower share of firms actively
involved in acquisition of machinery and equipment and of software and other
external technology and design than larger firms, suggesting that the size of firms is
decisive to what kinds of innovation activity they take actively part in. Small firms
have resource constraints in relation to the level and degree of innovation activities
that can be carried out.

Table 3.1.9.Distribution of average shares of innovation costs used on different in-
novation activities in 2000. (N=104).

Industrial
design, other
production
preparations
Internal Acquisition for Training Market
research Acquisition | of software [technologicall directly [introduction
and External |of machinery| and other | lynewor [ linked to of
developme |research and and external improved [technologicalitechnologica
nt development| equipment | technology | products | innovations |l innovations
Survey 53 19 10 2 3 6 7
CIS 26 7 36 10 7 9 4

In average the contract partner firms in 2000 used 53 percent of total innovation
costs on internal R&D activities. If we include the amount firms used on external
R&D, the distribution shows that the firms in average used 72 percent of total
innovation costs on R&D activities.

Even though the firms to a large degree are involved in several innovation activities,
the R&D component takes the largest share of the innovation budget. Acquisition of
machinery and equipment accounts in average for 10 percent of innovation costs,
while market introduction of technological innovation only accounts for 7 percent.

Compared with the CIS data, the RCN contract partner firms use twice as much of
total innovation costs on internal R&D activity, and almost three times as much on
external R&D. The contract partner firms use a relatively low share of total
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innovation costs on acquisition of machinery and equipment compared to the
‘average’ innovative firm.

However, there are differences between sectors in how the companies distribute their
innovation budget. Service firms use less money on acquisition of machinery (2.6
percent in average) than the industry sector as well as the rest category (‘other’), but
they use a larger average share on market introduction of technological innovations
(9.6 percent). There is no particular difference between the sectors in the average
share spent on internal or external R&D.

Table 3.1.10 Distribution of average shares of innovation costs used on different in-
novation activities in 2000, by size of firms. (N=104).

Industrial
design, other
production
preparations
Acquisition for Training Market
Acquisition | of software [technologica| directly [introduction
Internal External [of machinery| and other | Ily new or | linked to of
research and|research and and external improved [technologica [technologica
development|development| equipment | technology | products |l innovations|l innovations
0-19 54.5 20.7 4.3 2.2 3.3 6.0 9.1
20-49 57.1 12.8 9.3 2.8 1.6 7.0 9.4
50-99 48.1 21.7 14.6 3.4 5.4 4.6 2.3
100-249 48.1 21.0 20.3 2.4 1.2 3.0 4.0
250+ 54.9 12.2 17.7 3.3 1.4 5.9 2.1
Total 53.6 18.3 9.7 2.6 2.9 5.7 6.8

There is also little difference between the size groups regarding the average spending
on internal R&D. Looking at external R&D, the samples containing 20-49 employees
and 250+, have lower average shares than the other size groups. The group of largest
firms (more than 100 employees) use a greater share of their innovation costs on
acquisition of machinery and equipment than smaller firms. Firms with less than 50
employees use a relatively high share of innovation cost on market introduction of
technological innovation, these investments being among the three most important
innovation activities.
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Figure 3.1.1 Average share of total innovation costs financed by RCN in the years
1998, 1999 and 2000, by sector (N=133,138,147).

The figure above shows the average share of innovation costs financed by RCN in

the years 1998, 1999 and 2000.

Looking at all the contract partners, there has been a rise in the proportion of

innovation costs financed by RCN from 1998 to 2000. In 1998, RCN in average
financed 11 percent of firms total innovation costs; in 1999 the share was close to 14
percent. In 2000, RCN’s share of contract partner firms’ total innovation costs had

risen to 15 percent.

The largest relative growth in RCN’s share of funding, has taken place among

contract partner firms belonging to the industry sector. The share has risen from 8.5
percent in 1998 to 14.2 percent in 2000. RCN funding constitutes a relative larger

share of service firms’ innovation cost, compared to the ‘other’ sector. For the

service sector, the share of RCN funding has slightly fallen the last two years. This is

in sharp contrast to the growth of the industry sector, and the residual sector of

‘other’ from 1999 to 2000.

Table 3.1.11 Share of total innovation costs financed by RCN in the years 1998, 1999

and 2000, by size of firms (N=133,138,147).

1998 1999 2000

0-19 12.3 17.4 18.0)
20-49 11.0 14.2) 12.6
50-99 6.6 10.2) 15.0
100-249 9.3 7.3 13.1
250+ 9.1 6.3 7.1
Total 10.6 13.3 14.6
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The table above shows that RCN funding as share of total innovation cost is higher
for the smallest firms, especially for firms with less than 20 employees, suggesting
that RCN plays an important role for small firms’ ability to engage in innovation.
For this size group, RCN’s share of total innovation costs has during the last three
years risen from 12 percent in 1998 to 18 percent in 2000. Firms with more than 250
employees had less than half the average RCN funding in the years 1999 and 2000
(7.1 vs. 14.6 percent and 6.3 vs. 13.3 percent), suggesting that larger firms have
access to alternative sources of funding.

Innovation collaboration

Another objective for User oriented research is to exploit potentials in international
markets. By looking at firms’ innovation collaboration behaviour, we can categorise
them according to the type of partners and where these are located. By doing this we
can figure out to what extent firms are interacting with international collaborators in
their innovation activity, and possibly link them to international markets.

It should be noted that we do not know whether this innovation collaboration is
directly linked to the RCN funded research project, but the relationship can give an
indication of what kind of innovation networks these firms take part in.

Firms’ collaborative behaviour is measured in terms of engagement in innovation co-
operation in the year 2000 with any of the types of partners listed. We do not take
into account the companies’ number of co-operative actions with the various kinds of
partners. Further, we get no indication on how the firms value their collaborative
partners, or whether the innovation collaboration projects are successful.

Table 3.1.12 Share of firm reporting innovation collaboration with different partners
in the period 1998-2000,by sector. (N=155).

Survey CIS
Industr|Service [Othe|Industr|Service|Othe
Collaboration partners: y S r |y S r

Other companies within the same enterprise 65 48 44 35 44 39
Competitors| 23 39 47 8 10 24

Customers| 87 95 88 25 25| 29

Consultancies| 72 83 75 14 20, 31

Suppliers of equipment 81 711 96 26 39 46

Universities and colleges 78 82 90 15 11 32

Public or private (non-profit) research
institutes 86 84 92 18 13 33

Share of firms with innovation
collaboration, total] 100 99| 100 47, 58 65

Close to all contract partners have taken part in innovation collaboration in the three-
year period from 1998 to 2000. The largest share of firms in each sector have had
innovation collaboration with customers, universities/colleges and R&D institutes as
well as suppliers of equipment.

The most common type of co-operation partner by all the sectors is customer firms.
95 percent of the service firms report this kind of innovation collaboration. This is
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not surprising given that service products often are customer specific and requires
adjustments and tailor-made solutions. New innovations in the service sector often
emerge in co-operation between the service firm and its customers.

The ‘other’ sector shows particularly high shares of co-operation with the scientific
community and with suppliers of equipment.

Compared to the CIS sample, the contract partner firms are fare more involved in
innovation partnerships, and their collaboration is to a larger degree oriented towards
the scientific community. The CIS study shows that the largest shares of firms have
innovation collaboration with other companies belonging to the same enterprise, or
with customers or suppliers of equipment.

Table 3.1.13. Share of innovative firms collaborating with partners located within
and outside Norway in the period 1998-2000, by sector. (N=1535).

Survey CIS

Industr|{Service|Othe|Industr[Service [Othe
Collaboration partners: y S rly S r
Partners in Norway 97 99 96 43 53| 64
Partners in EU 66 60| 54 22 20 27
Partners outside EU and Norway 43 34 29 9 100 15
Share of firms with innovation
collaboration, total 100 99 100 47 58 65

The table above shows the location of the innovation collaboration partners. Almost
all contract partner firms have joined forces with Norwegian partners. In the industry
sector two thirds of the respondents have collaborated with a partner located in the
EU, and 43 percent with a partner outside EU/Norway, suggesting extensive use of
foreign partners. Innovation collaboration with foreign partners seems to be
complementary to collaboration with Norwegian partners.

The shares for the service sector is slightly lower, but even here a significant portion
of the firms report collaboration with international partners, — the percentage being
much higher than for the average Norwegian firms found in the CIS.

3.1.3 Questions related to the specific RCN funded project

The next section focus on the specific projects for which the contract partners have
received funding from the RCN. The main question is whether firms experience any
direct or indirect effect of this kind of funding, and whether the RCN funding is
characterised by high or low additionality.

45 percent of the project leaders report that the relevant projects have come to an
end. There are only minor differences between the sectors as regards this percentage,
but significant differences connected to the size of firms.

Table 3.1.14: Share of firms that reported that the projects were already finished, by
size. (N=151).
Size of firm 0-19 | 20-49 | 50-99 [100-249] 250+ | Total

Share of projects that were not finished (% 47.2] 41.7] 77.8 83.3 44.0] 52.3
Share of projects that were finished (% 52.8 58.3] 22.2) 16.7] 56.0) 47.7]
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Out of the 158 that answered this question, we have the size distribution for 151
firms. The table shows that among firms with 50-99 and 100-249 employees 78 and
83 percent of the firms have yet not finished the projects. When analysing the effects
of the projects, we will have to keep this in mind.

More than half the projects reported by contract firms were collaboration projects (53
percent). Contract partner firms belonging to the service sector report higher shares
of collaboration projects than the industry sector (61 vs. 42 percent).

How then do firms finance their R&D projects?

Table 3.1.15 Firms’ financing of the specific project, by sector. (N=149).

Industr
Sources of finance y  [Services|Other{Total

Participating firms’ own finance]  58.5 46.2| 49.6] 51.9

Participating firms’ purchase of R&D from R&D institutes| 4.4 4.1 2.1 3.8

The R&D institutes own finance 1.5 7.00 4.7 43

RCN  32.6 36.0] 34.4 34.3

Other public finances (SND, Ministries, etc.) 0.8 34 29 23

Other public finance 0.6 1.7 2.3 1.4

Other Norwegian firms’ purchase of service from collaborating partners
in the project 0.1 0.2 3.8 0.8

Finance from foreign firmsg 1.1 0.00 0.0 0.5

Other foreign finance 0.2 0.3 0.0 0.2

Other sources| 0.2 1.1f 0.2 0.5

Number of answers 61 61 27| 149

On average the participating firms finance 52 percent of the total costs of the R&D
project themselves. There are some differences between sectors in that the industry
sector seems to finance larger shares than the ‘other’ segment and the service sector.
Approximately one third of the project funding comes from the RCN. There is only
relatively marginal funding from other non-company sources.

The purchase of R&D from research institutes differs between sectors, and this
purchase is more important for the service industry than for ‘Other’ or the industry
sector (7 percent, 4.7 and 1.5 percent respectively). The service sector and the
residual sector (‘Other’) report some funding of parts of the project from other public
sources than RCN. This is less important for the industry sector (3.4 and 0.8 percent
respectively).
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Table 3.1.16: Firms’ financing of the specific project, by size. (N=144).

Sources of finance 0-19]20-49|50-99(100-249|250+|Total
Participating firms’ own finance| 47.7] 52.9] 55.00  57.1) 59.5 52.1

Participating firms’ purchase of R&D from R&D institutes 4.0 4.5 5.6 0.0 3.8 3.9

The R&D institutes own financel 5.1 3.4/ 3.3 29 2.2 4.0

RCN 36.0] 32.7] 33.1 34.6 29.7] 34.0

Other public finances (SND, Ministries, etc.)) 2.8 2.8 1.0 5.00 0.8 2.5

Other public finance 0.6 3.3 2.0 0.3 3.8 1.7

Other Norwegian firms’ purchase of service from collaborating
partners in the projectf 1.7| 0.0 0.0 0.00 0.0 0.8

Finance from foreign firmg 1.0, 0.0} 0.0 0.00 0.0] 0.5

Other foreign financg 0.5 0.0 0.0 0.00 0.0 0.2

Other sources) 0.5 0.2 0.0 0.0 0.2 0.3

Number of answery 69 22 17, 12 24| 144

Regardless of company size, the contract partners’ own funding coupled with the
RCN contribution finance the largest part of the R&D projects. The share of the
firms’ own financial contribution to the R&D projects rise with the size of the firms.
Firms with more than 250 employees finance close to 12 percentage points more of
the R&D project by themselves compared to the firms with more than 20 employees.
The institute sector seems to be more important for smaller firms than for larger
firms, although its share is relatively small.

The smallest firms (less than 20 employees) get funding for their project from a more
diverse set of financial sources than larger firms. They report support or funding
from other Norwegian firms, foreign firms, other public finance sources, and more.
This might suggest that small firms’ lack of internal resources for R&D push firms to
seek external partners for funding. However, it must be noted that the shares are very
low.

Results of the project as seen from the contract partner firm
This section will look at how the project leaders perceive the results and effects of
the project specifically for the contract partner firm.

Table 3.1.17 Number of industrial results for the contract partner, absolute number
and average result per project. (N=143)

Average number of results per
Industrial results INumber project
New patent applications 51 0.3
Licensing contracts 18 0.1
New prototypes 87 0.6
New products/services 84 0.6
New processes, methods, 95
models| 0.6
Company start ups 13 0.1
Totall 348 2.4

The contract partner firms (143) report that their specific projects have resulted in a
diverse set of industrial results (patent applications, prototypes, products and services
etc.). Obviously, the real value of the various types of individual ‘results’ may vary
tremendously. These numbers therefore make sense only on an aggregate level.

Altogether contract partner firms report that the projects have given birth to 348
different industrial results; in average this gives more than 2 industrial results per
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project. Less than half of the contract partner firms report some kind of industrial
results (42 percent). The total number of new processes, methods and models in
contract partner firms is 95 (0.6 per project in average), followed by 87 (0.6) new
prototypes and 84 (0.6) new products/services. There have also been 13 company
start-ups as a result of the projects. There are only small differences between
industries and company sizes as regards types of industrial results reported.

As mentioned above, only half of the projects had come to an end at the time of the
survey. Still, firms that have finished the project report no more results in average
than those that have not yet finalized the undertaking.

There is no clear difference between firms that have taken part in a collaboration
project and those that have not in terms of average results from the projects.
However there are differences in the types of results from collaborative and non-
collaborative projects. A larger share of the collaborative projects report company
start-ups and licensing contracts (the numbers are, however, small). Contract partner
firms that have not been collaborating in the specific project, report a larger amount
of new prototypes.

Table 3.1.18: Number of scientific results by types, for the contract partner, absolute
numbers and average result per project. (N=114).

Average number of results per
Scientific results INumber] project
Completed doctorates 1 0.0]
Articles in refereed scientific journals 12 0.1
Reports or articles in the professional/trade] 79
press 0.7
Books etg 6 0.1
International conference papers 82 0.7
Total 180 1.6

114 of the contract partner firms report that they have received some scientific results
from the project. By those companies that have answered this question, in average
1.6 scientific results have been reported. There has been reported 82 international
conference papers (0.7 in average per project), and 79 reports or articles in
professional journals/trade press (0.7). Firms that have taken part in a collaboration
project are more likely to report that they have made a report or article. Projects that
have been terminated in general report more scientific results than those that are not
yet finished.

Effects of the project

The figures below show the distribution of firms that have reported on different
effects. Firms are asked to fill inn whether they had already achieved the effect,
whether they expect the effect within 2-3 years or whether the effect is irrelevant
(exclusive categories). The two figures below show the samples that report on
already achieved effects and effects expected in the future only.
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Figure 3.1. 2. Share of contract partner firms that have achieved effects as a result of
the project. (N=159).
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We asked the contract partner firms how they would characterise the effects already
achieved as a result of the project. The figure above gives the share of firms that have
reported on the different effects.

More than half the firms (58 percent) report that through the R&D project they have
strengthened their existing knowledge base, and that their ability to use the
knowledge infrastructure has improved (47 percent). Firms also report on having
increased their practical problem solving ability (45 percent). Approximately 40
percent of the firms report that the project has increased the level of capabilities
among R&D staff, and that they through the project have got a deeper understanding
of the core technology area of the firm.

A large proportion of the firms seems to have achieved a competence upgrade by
taking part in the project. Few firms report on ‘economic effects’ of the project (such
as increased turnover and productivity and access to new markets), a result that is not
surprising given that many projects are still in their early phases, and that the effects
of R&D often take time to materialise.
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Figure 3.1.3 Share of contract partner firms that expect different effects to be
achieved within 2-3 years as a result of the project. (N=159).

We also asked firms what kinds of effects they expect to achieve from the R&D
project within 2 to 3 years from now. Close to 70 percent of the firms now expect to
achieve increased competitiveness, access to new markets, and increased turnover.
Contract partner firms have positive expectations to the economic effects of the
projects.

More than half the firms expect that they will increase the likelihood of developing
new projects and new/alternative technology paths for the firm. This might indicate
that RCN funding have had an effect on the firm behaviour in that they are more
likely to engage in R&D activity in the future, thus indicating that RCN funding do
result in behavioural additionality.

Results of the whole project evaluated by the contract partner firm

As mentioned earlier, more than half of the projects have been collaboration projects.
We asked the project leaders if he or she, on behalf of the project as a whole, could
evaluate different effects of the projects. (We must keep in mind that we are not
asking them to evaluate the participating partners themselves here — this is done in
another survey). We use the same measures of effects as for the contract partner
firms above.

80
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Table 3.1.19: Number of industrial results for the project as a whole, absolute num-
ber and average result per project”. (N=158)

Average number of results per
Industrial results INumber] project
New patent applications| 45 0.3
Licensing contracts 13 0.1
New prototypes 89 0.6
New products/services 205 1.3
New processes, methods, 1.4
models| 226
Company start ups 19 0.1
Total 597 3.7

When the project leaders evaluate the industrial results for the project as a whole, the
number of industrial results rise from 348 to 597. This indicates that several
industrial results can be attributed to the collaboration partners, and not only to the
contract partners firms.

The average number of industrial results that come from each project is close to 4,
and the industrial results most often mentioned are new products/services or
processes, methods or models. The average share of these kinds of industrial results
rise from 0.6 when evaluating the contract partner only, to 1.3 and 1.4 when the
collaboration partners in the project are also taken into consideration.

It is especially the contract partner firms with 20-49 employees that report large
numbers of new products/services and processes, methods and models from
collaboration partners.

Distributed by sector it is the industry firms that report most new products/services
and processes, methods and models.

Table 3.1.20: Numbers of scientific results by type, for the whole project, absolute
number and average result per project. (N=111).

Average number of results per
Scientific results Number project

Completed doctorates 17 0.2

Articles in refereed scientific
journals 35 0.3

Reports or articles in the
professional/trade press 114 1.0
Books etc 5 0.0j
International conference (papers) 142 1.3
Totall 313 2,8

When evaluating the whole project, the project leaders report that there have been
313 scientific results from 111 projects. If we compare this result with the one the
project leader reported for the contract partner only, the average rises from 1.6 to 2.8
scientific results per project, suggesting that collaboration partners also experience
substantial positive effects from the User oriented project.

' The numbers in the first rows are lower than the ones reported when the contract partner were to
evaluate industrial effects for the contract partner firms only (se table 5.2.20). This means that some
respondents when asked to evaluate the whole project only have given answers on behalf of the
collaboration partners.
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The scientific results that score the highest are international conference papers and
reports or articles in the professional/trade press. These are the types of scientific
results that increase most in absolute numbers, compared to the results for the
contracting partner only.
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Figure 3.1.2 Effects that have already been achieved as a result of the project, as
evaluated by project leaders (share of project leaders considering the relevant fac-
tors important). (N=92).

We asked the project leaders to evaluate effects already achieved, not only for the
contract partner firm but for the projects as a whole. The largest share (51 percent)
reported a strengthening of the existing knowledge base of the firms and a deeper
understanding of the companies’ most important (technology) areas (41 percent).

As a result of the project, many of the participating firms also report an improved
ability for practical problem solving (39 percent), and for using research-based
knowledge and technology from universities, colleges and institutes and to co-
operate with the scientific community (35 percent).

The R&D competence of the participants is deemed to have improved as a result of
many of the projects. Close to one third of the projects report increased spending on
internal R&D, increased level of capabilities among R&D staff and increased
likelihood of developing new R&D projects.

60
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Figure 3.1.5 Effects expected within 2-3 years as a result of the project (Share of

project leaders that on behalf of the project as a whole consider the alternatives
relevant). (N=92).

70 percent of the project leaders report that the firms of the project expect increased
turnover and competitiveness as a result of the project. Other effects reported by a
large number of firms are access to new markets and increased productivity.

It is expected that the firms will recruit new people to the company as a result of the
project. This aspect can be linked to factors like ‘the strengthening of the knowledge
base’ and to ‘a deeper understanding of companies’ core area’.

Furthermore, a large number of firms are expected to experience competence
building in the form of longer term R&D, improved ability to use science based
knowledge, to co-operate more with the scientific community and to explore new or
alternative technology paths. This applies not only to the contract partner but also to
the project as a whole.

Table 3.1.21: Shares of contract partner firms reporting that different forms of
knowledge transfer has been very important in collaboration with partners in the
project. (N=103).

Share of firms
Number of | answered ‘very
Types of knowledge transfer firms important’
Meetings/presentations 103 44
Written documentation such as reports, specification, technical

drawings etc. 103 44
Practical work 103 41
Delivery of prototypes or finished product components| 102 32
Exchange of personnel 98 11
Training schemes or courses 97 10
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In the collaboration projects meetings/presentations and written documentation such
as reports, specifications, technical drawings etc. are considered to be very important
modes of knowledge transfer by the largest share of firms. Practical work is reported
to be very important by 41 percent of the contract partner firms.

One third of the firms report that deliveries of prototypes is a very important form of
knowledge transfer, while only one tenth of the firms report that exchange of
personnel or training schemes or courses have been of equal importance. This might
suggest that partners that can contribute with complementary knowledge in the
project set the project theme.

3.1.4 The role of RCN

In this section we are interested in finding out what role RCN plays vis-a-vis the
firms. Are the contract partner firms pleased with the way the RCN play its role?

Table 3.1.22: Share of firms that after the end of the project report RCN’s help
(N=74).

Uncertai
Has RCN helped... Yes| No n Total

...to develop the project further? 13.2] 82.9 3.9[100.0

...to exploit opportunities available from other business and technology
support agencies(e.g. SND, The Export Council)?| 6.7/ 86.7 6.7/100.0

...to spread the scientific results from the project| 21.6] 58.1 20.3/100.0

We asked the firms that had taken part in finished projects whether RCN had done
any follow-up work related to the projects. As the table above indicates, large shares
of contract partner firms answer ‘no’ to the question on whether RCN has created
links to other business or technology support agencies, or whether it has taken
initiatives in order to develop the projects further.

When it comes to diffusing the scientific results of the project, 22 percent of the
contract partner firms report that RCN has played a positive role.
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Figure 3.1.6: Share of firms that have received advice or guidance to the project by
RCN when developing the application (N=155), and during the course of the project
(N=135).

The figure above shows the percentage of firms reporting that RCN has provided
various types of advice or guidance to the project, either at the time the firms were
writing the application or during the project period. The table shows that RCN play a
more active role in the development phase of the application. A much smaller
proportion of firms report that the RCN play such a role during the course of the
project.

The largest share of firms reports that RCN provided help with designing the projects
(61 percent), and gave advice on whether there were enough resources available for
the projects (30 percent report this). Few firms report that RCN has played a role in
finding partners or in giving advice/guidance on the technical feasibility of the
project. Nor does it seem that the Research Council has given much advice on the
market potential of the project.

Table 3.1.23: Share of project leaders that on behalf of the project as a whole,
evaluate RCN'’s help with establishing dialogue and networks with external actors in
connection to the project. (N=161).

Very Very Not
dissatisfied INeutrallsatisfied relevant  [Total
Research institutes| 174 193 11,8 51,6 100

Universities and

colleges 18,60 16,8 7.5 57,11 100
Other companies| 14,3 18 3,7 641 100
Public sector] 18,8 12,5 3,1 65,60 100
Consultants 16,8 168 1,2 65,2 100

We asked the project leaders in the contract partner firm if he/she, on behalf of the
project as a whole, could state how satisfied they are with RCN’s help in establishing
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dialogue and networks with external actors. As can be seen from the table above, a
large share of project leaders answer that this form of help is not relevant. This could
be a result of companies not seeking this kind of help, or that there are few meeting
places between RCN and the participant firms that enable this form of dialogue or
network building. As can be seen from figure 3.1.6 the RCN at this point seems to
have played a minor role during the course of the project.

When RCN establish networks between project participants and external actors,
participants are most satisfied with the dialogue and contacts with the scientific
community, including universities and research institutes. RCN can to some extent
be seen as a bridging institution between the business community and the research
institutions. However, even though the RCN seems to be most successful creating
linkages towards the scientific community, the levels of satisfaction is quite low and
suggest that even this role can be improved. The RCN role played towards other
companies, the public sector and consultants is marginal.

Done the project without -
changes, wit!‘l the same scale —) B Average
and timetable — W 250+
B 0100-249
Done the project at the same :2232
scale, but later 20-19
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Figure 3.1.7: Share of firms that report on ‘what would have happened to the re-
search project if RCN had not funded it’, by size. (N=154).

We asked the project leaders in the contract partner firms what would have happened
to the projects if RCN had not provided financial support, and what level of
additionality characterise the funding given by RCN. We would like to know if the
RCN support is of vital importance to the accomplishment of the projects (high
additionality). Will the firms carry out the projects regardless of the RCN
contribution (low additionality), or is the additionality somewhere in between?

As can be seen from the figure, 38 percent of firms report that they would have
carried out the project anyway, but on a smaller scale. The size of the firm is,
however, important.

70,00
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60 percent of firms with more than 250 employees report that they would have
implemented the projects anyway, but on a smaller scale. For firms with less than 50
employees this share is around 30 percent.

The second largest group of firms say that they would have put the project on ice (34
percent). Of the companies responding that the project would have been postponed or
put on ice, close to 40 percent of the firms with less than 20 employees and firms
between 100-249 employees say so. The fact that the firms state that the projects
would have been put on ice may have various interpretations. One interpretation is
that the projects would have been accomplished regardless of RCN support, but that
lack of resources at the time, forces the firms to postpone the project for a while.
Another interpretation is that the firms would have been forced to put the project on
hold until they got RCN support.

Note that only 16 percent of the largest firms (250+) report that they would have put
the project on ice/waited if there had been no RCN funding.

Only 13 percent of the firms say that they would have dropped the project entirely if
RCN had not funded the project. For this group of firms RCN funding clearly is
crucial, and the additionality of the RCN support must be characterised as high.

There are differences regarding the size of firms. As many as 28 percent of firms
with 20-49 employees report that they would have dropped the project entirely,
suggesting that this is a group of firms very dependent on public R&D funding. On
the other end there is also a small group of firms that report that the projects would
have been carried out regardless of RCN funding (2.6 percent).

When distributing the contract partner firms by sector there are no significant
differences between the sectors as regards how they respond to this particular
question.
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Figure 3.1.8: Share of firms that ‘completely agree’ with the following statements.
(N=169).

We asked the contract partner firms how well various statements characterize their
experience with RCN. The figure above report the share of firms that completely
agree with the statements given.

Half of the respondents report that they totally agree with the statement that they are
satisfied with the amount of time used by the RCN to process the application, and
that the evaluation and decision of the proposal was accomplished in an efficient and
appropriate manner (48 percent). In general firms seem satisfied with the way RCN
process and evaluate proposals.

Only 10 percent of the firms agree to the statement that RCN contributed to
networking (actually, as many as 65 percent disagreed with this statement).
Moreover, only 17 percent of the firms agree to the statement that RCN’s research
priorities fit well with the research needs of the companies in the project.

Open question

At the end of the questionnaire, we posed an open question, asking the project leader
to state — on behalf of the project as a whole — what he or she thought RCN could do
to improve its ‘offer’ to its customers.

Firstly, many firms find that the RCN’s share of funding is to low, that there are too
many programs, resulting in too small amounts of money to each partner. Looking
closer at the responses, two main categories emerge. Firstly there are comments that
relates to the application procedure, secondly there are comments related to the
RCN’s role as bridge builder /networker.

Many firms do report that they are satisfied with the way RCN handles the
application procedure. However, some firms report that they feel the application
procedure takes too much time. Small firms say they have problems with actually
writing the application, which may indicate a need for more advice and information.
Moreover, small firms find it too time consuming to apply for money from RCN;
time and money being scarce resources.

Some firms would prefer a higher competence level among people working in RCN,
and among participants in program commissions. Others argue RCN should work
harder to be a trendsetter through their research priorities as shown in the research
programs.

Many firms wish that RCN would take a more active role in establishing and
initiating collaboration within and between branches of industry for the purpose of
R&D collaboration. When the Norwegian universities, colleges and research
institutes lack the competences needed, some firms feel that RCN should bring them
in contact with scientific communities abroad.

Furthermore, some firms want RCN to play a more active role in bringing the
finished project over to other public institutions (such as SND), in order to help them
continue projects started with the help of RCN funding.
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Firms also report a need for assistance to bring finished R&D projects closer to the
market.

3.1.5 Summary of the contract partner firm survey

Half the contract partner firms have less than 20 employees, and the largest share of
contract partner firms (60 percent) are to be found in central areas of Norway.
Compared to the distribution of all firms in Norway, our sample has a lower share of
small firms and an overrepresentation of industry firms.

Not surprisingly, almost all respondents have taken part in innovation activity the last
three years, suggesting that this is a group of firms having implemented innovation
strategies. The innovative firms show good results from their innovation activities;
firms reported that on average sales in 2000 consisted of 64 percent new products or
processes. The smallest firms (less than 50 employees) had the largest shares of
innovation in sales.

As many as 72 percent of the contract partner firms report that they have introduced
products or services not only new to the firm, but also new to the market. Compared
to the CIS survey, the contract partner firms stand out as having larger shares of sales
consisting of new or improved products and services, of which many can be
considered radically new.

Contract partner firms spend a large share of total innovation costs on R&D, internal
or external (commissioned). On average these firms use two thirds of total innovation
costs on this research and development activities. In this way the contract partner
firms differs from the ‘average’ innovative firms, which are likely to spend less
resources on R&D.

Among our respondents the RCN funding as share of total innovation costs has risen
during the last three years. This is especially true for contract partner firms belonging
to the industry sector. However, the RCN funding constitutes a larger share of total
innovation cost for service firms. The RCN support also makes up a relatively larger
share of total innovation costs in small firms compared to large firms.

All our respondents have innovation collaboration. The largest share of firms
collaborates with R&D institutes and customers. Our group of contract partner firms
differ from ‘average innovative firms’ (CIS), by the fact that a larger share of firms
collaborates with the scientific community. Moreover, a significant number of firms
collaborate with partners outside Norway, suggesting extensive international
networks, especially among industry firms.

Contract partner firms finance their specific research project mainly by themselves
and through RCN support. Small firms use a larger set of financial actors to finance
the projects than larger firms. However, the actual amount invested by these
alternative investors is very small.

As a result of the specific RCN funded project, project leaders in average report 2
industrial ‘results’ per project; the largest group reporting new processes, methods,
models and prototypes. Similarly project leaders report in average 1.6 scientific
‘results’ per project, consisting mainly of international conference papers, reports
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and articles. Project leaders also find that the collaboration partners in the project
have achieved both industrial and scientific results from the specific project. These
results are much the same as for the contract partner firms.

In general the project leaders find that all the co-operating firms (the projects as a
whole) have already achieved some competence building as a result of taking part in
these projects. Close to two thirds expect positive economic results from the project.

Knowledge transfer between the partners in the R&D projects is mainly linked to
meetings and presentation and practical work. Few firms report on exchange of
personnel or training schemes.

RCN plays a role in the application process, but few firms report that RCN gives any
advice or guidance during the project itself. RCN hardly plays any role after the end
of the project, neither in terms of further development of the project nor directing the
firms towards other public agencies. Few firms report that RCN contributes to
network building between the participating firms and other public institutions or
actors.

Considering the additionality of the RCN User oriented funding in the contract
partner firms of this survey show that only 13% of the respondents would have
entirely abolished the R&D project without RCN funding. 38% of the firms would
have carried out the project on a smaller scale even if they had not received the RCN
support.

In general firms are satisfied with RCN’s handling of their application and on RCN’s
general routines. However, the RCN is given a fairly negative evaluation as a
network builder. A relatively low proportion of contract partner firms agree to the
statement that RCN’s research priorities fit the need in the companies.
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3.2 Results from the survey of co-operating partner firms

This part of the chapter will focus on the survey sent out to co-operating partner
firms in User oriented projects of RCN. We sent the questionnaire to the managing
director or the project responsible person in the company to get the most direct
source of information to the RCN project. The firms were asked almost identical
questions as the contract partner firms, both as regards general innovation activity of
the firm, effects of the RCN project and the role of RCN.

3.2.1 Distribution of respondents

We received 80 answers from the co-operating partners in User oriented projects.
The distribution of these companies by size, sector and locality will be presented in
the following sections.

Table 3.2.1: Distribution of size of firms (N=80, N=160259).

Number | Share of

Number of | Number of | Share of | of firms |firms (%)
employees firms firms (%)| Norway | Norway

0-19 31 38,8 141519 88

20-49 10 12,5 12267 8

50-99 11 13,8 4005 3
100-249 7 8,8 1841 1

250+ 15 18,8 627, 0

Unknown| 6| 7,5 . .

Total 80 100,0] 160259 100

The above table shows that the largest group of the co-operating partners in the
survey are very small firms, with 0-19 employees, followed by the group of very
large firms of 250 employees or more.

The fact that the small firms represent the largest share of the sample agrees well
with the overall distribution of firms in Norway, although the share is less than half
of the real distribution. Close to 90 percent of the firms in Norway are small firms,
and the respondent sample shows a share of a little less than 40 percent.

Regarding the large firms, the survey has an overwhelmingly large representation of
these companies compared to the overall Norwegian picture of firms. This is not
particularly surprising, given that large companies are well-known to be more likely
to conduct R&D, and therefore seek funding through RCN. The size groups in
between these two extremes show a higher representation in the survey than in the
overall distribution of firms, particularly the size groups of firms with 50-99 and
100-249 employees.
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Table 3.2.2: Distribution of respondents into different sectors. (N=80, N=160586).

Number of | Share of
Share of firms firms (%)
Sectors  |Number of firms| firms (%) | Norway | Norway
Other 7 8,8 8497 5
Industry] 31 38,8 28000 17
Services 42 52,5 124089 77
Total 80 100,0] 160586 100,

The sector distribution of the survey respondents of the co-operating partners is
depicted in the table above. Compared to the overall distribution of firms in Norway,
the survey respondents are more evenly distributed on sectors, but the overall picture
is the same.

Half of the firms in the survey are service firms, compared to three quarters of the
overall distribution of firms in Norway. Correspondingly the survey respondents
show a much larger share of industry firms than the overall distribution. Almost 40
percent of the companies in the survey are industry firms compared to less than 20
percent in the overall distribution. The survey of co-operating partners of User
oriented projects therefore has an under-representation of service firms and an over-
representation of industry firms. This is in line with the sector distribution of contract
partner firms that was dealt with in an earlier section.

Table 3.3.3: Distribution of respondents into parts of the country. (N=75,
N=161367).

Number | Share of

Parts of the Number of | Share of | of firms [firms (%)
country firms firms (%)| Norway | Norway

Ostlandef] 50 63 75311 47

Vestlandet 7 9 40156 25
Mid-Norway| 11 14 13660 8
Northern Norwayj 10 13] 17647 11
Serlandef] 2 3| 14593 9

Total 80 100 161367 100

By far the greatest number of co-operating partner firms in our survey are located in
the counties around Oslo, representing more than 60 percent of the total number of
respondents. In comparison, only 47 percent of all Norwegian companies are located
in the Ostlandet region.

Another striking feature is that few of these respondents are located in the western
parts of the country. The overall distribution of firms in Norway show that one out of
four companies are located in this region, but in our survey only 9 percent belong
there. Respondent companies from the most northern parts of Norway are
represented with just about the equal shares as the overall distribution, and the
companies from Mid-Norway are a bit over-represented. Serlandet has a low
representation of our respondents, but then again only 9 percent of all Norwegian
firms are in fact located there.
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3.2.2 Innovation activity

As in the case of contract partner firms, we asked the collaborating partners about
their innovation activity. The same conditions and definitions were used in this
survey as in the contract partner firm survey (see 3.1.2).

The companies are regarded innovative if they have actually introduced
technologically new or improved products, services or processes in the period 1998
to 2000, but also if they have undertaken activities to develop or introduce
technologically new or improved products, services or processes which have failed
or are yet to come.

Using this definition, which enables a comparison with the Community Innovation
Survey (CIS, Norway, 1997), above 80 percent of total co-operating partner firms of
this particular survey are innovative. The co-operating partner firms are fare more
innovative than the average Norwegian firms, where only 31 percent of the
companies report to be engaged in innovation activities.

As the table below shows, there are some differences in innovation activity related to
the size of the co-operating firms. The least innovative size group is that of the
smallest firms (less than 20 employees), but still they are far more innovative than
the CIS average of that group. Three out of four of the smallest firms have
innovation activity, compared to one fourth of the CIS firms.

The most innovative size groups are the medium sized firms (20 to 100 employees),
with a 90 percent share of innovative firms. The shares of the CIS are between 30
and 40 percent. The table shows that the co-operating firms of the survey generally
are very innovative, but compared to the equivalent shares of the contract partner
firms (see 4.1.2) the shares of the co-operating partners are a bit lower. Distributing
the innovative co-operating partners into sectors, the industry sector has the highest
share of innovative firms (87,1 percent) followed by services with share of 78,6.

Table 3.2.4: Share of innovative firms/enterprises by size. (N=60, N=3203).

Number of Share of firms | Share of firms with
firms with with innovation activity
innovation innovation (%)
Size distribution activity activity (%) CIS Norway

0-19 23 74.2 24
20-49 9 90.0 30
50-99 10 90.9 37
100-249 6 85.7 52
250+ 12 80.0 63

Total 60 81.1 31

Innovation performance

To get a picture of the actual results of the high level of innovation activities of the
co-operating firms of the survey, we will first try to measure the results in terms of
new or improved products/services of the firms developed in the period from 1998 to
2000 as a proportion of their sales in 2000. Secondly, we will present the share of co-
operating partner firms that have introduced products/services not only new to the
firms, but also totally new to the market, believing that this more radical type of
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innovation will be of a particular importance to further development of the
companies.

Table 3.2.5: Share of firms with new or improved products/services of sales in 2000,
by size (N=28, N=1176).

Average shares of
Size of firms | Number of firms sales CIS Norway

0-19 13 87 24

20-49 6 100 24

50-99 3 60 22
100-249 2 67 23

250 + 4 100 25

Total 28 85 25

As the table above shows, 85 percent of the sales of the collaborating partner firms’
total is due to income from new or improved products/services in 2000. It should,
however, be noted that the number of respondents to this question is very low. Of 60
innovating firms, only a little less than half responded that they were able to
distribute their sales on some given product groups (products/services new to the
company, improved products/services or unaltered products/services).

The explanation for the low response rate to this particular question is not clear. One
possibility might be that the firms find it hard or unfamiliar to distribute their sales
figures on the given product groups, and therefore skip the question. Since the
respondents that have answered this question show such high levels of new or
improved products/services it is possible that this is a group of particularly
innovative firms, very conscious of the results of their innovation activity. Being
such conscious innovators, the firms have no problem distributing the sales on the
given product groups. The companies that do not respond may, on the other hand, be
less oriented towards the concept of innovation.

Keeping the low response rate in mind, it is interesting to note that there are
differences in the average shares of sales between the various size groups. Almost 90
to 100 percent of sales in small firms of less than 50 employees came from new or
improved products/services in 2000. Similarly, the largest firms of more than 250
employees report that all sales in 2000 was made up of new products/services.

Of the innovative co-operating firms close to 60 percent report that they have
introduced products or services not only new to the company but also new to the
market. Overall the shares of the innovating co-operating partner firms are a great
deal higher than the CIS average.

Among the smaller firms (0-19 employees) about half of the firms report to have
introduced products or services new to the market. The group of firms with 20-49
employees has the highest share of such totally new innovations, in sharp contrast to
the CIS average. It should, however, be noticed that the sample is quite small, with a
small amount of firms in each size group, which makes it difficult to say anything
definite about the size differences related to this particular point.
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Distributing the co-operating firms by sectors, close to 70 percent of the service
sector firms report having introduced products and services new to the market. The
figure for the industry sector is about 55 percent. Compared to the contract partner
firms, the shares of the co-operating partners are generally lower.

Table 3.2.6.: Share of firms with innovation activity that have introduced products or
services ‘new to the market’, by size (N=43, N=1351).

Size of Number of
firms firms Share that answered ‘yes’ | CIS Norway
0-19 7 50 31
20-49 5 71 27
50-99 5 46 34
100-249 6 60 34
250+ 20 65 48
Total 43 59 32

As with the contract partner firms we not only wanted to find out whether the co-
operating firms innovate, but also #ow they innovate and how important the various
forms of innovation are.

As the table below indicates, all the innovating survey respondents report internal
R&D, compared to a mere 44 percent in the CIS ‘control’ group. About two thirds of
the firms report training linked directly to technological innovations. It is also
striking that the co-operating partner firms’ innovation activity has a higher share of
external R&D compared to the CIS average. Of all the different innovation activities
below industrial design and other production preparations for technologically new or
improved products has the lowest share.

Table 3.2.7: Share of firms that take part in different innovation activities in 2000.
(N=46, N=1351).

Share of firms that| Share of firms that have
Number of have answered answered ‘yes’ (%)
Types of innovation activity firms ‘yes’ (%) CIS Norway
Internal research and development] 46 100] 44
External research and development 32 70 28
Training directly linked to
technological innovations 35 76 57
Market introduction of technologicall
innovations 24 52 33
Acquisition of machinery and
equipment 23 50 26
Industrial design, other production
preparations for technologically new|
or improved products| 17, 37 44
Acquisition of software and other
external technology 21 46 22

Distributing the innovative co-operating firms by size shows that particularly the
group of small firms (0-19) report low involvement as regards the various kinds of
innovation activity. This is especially the case as regards external R&D, but training
directly linked to technological innovations and market introduction of technological
innovations also show low shares.
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This suggests that in spite of an unusually high level of internal R&D, the small co-
operating partners firms struggle with resource constraints, just like most small firms.

Above 60 percent of the firms belonging to the industry sector report to be actively
involved in market introduction of technological innovations. The service sector and
the ‘other’ sector figure with respectively 47 and 33 percent. The service sector firms
on the other hand are the most active as regards acquisition of software and other
external technology, industrial design, and training linked directly to technological
innovations.

Table 3.2.8: Share of firms that take part in different innovation activities, by size.
(N=46).

20- | 50- [ 100- | 250
Innovation activities/Size of firms 0-19] 49 [ 99 | 249 | + | Total
Internal research and development 100.0/100.0{100.0 100.0[100.00  100.0

External research and development] 42.9| 71.4] 85.7| 50.0{100.0 69.8

Acquisition of machinery and equipment 42.9] 28.6| 57.1] 66.7 50.0 48.8

Acquisition of software and other external technology| 35.7| 42.9] 71.4] 50.0| 30.0) 44.2

Industrial design, other production preparations for
technologically new or improved products| 35.7| 28.6[ 28.6| 50.0] 30.0| 34.9

Training directly linked to technological innovationg 64.3] 71.4100.0 66.7| 70.0 74.4

Market introduction of technological innovations 35.7] 71.4] 42.9] 66.7 50.0 51.2

Innovation costs

In order to determine what innovation activities are the most important for the co-
operating firms we have calculated the shares of innovation costs used on different
innovation activities. The table below shows the distribution of average shares of
innovation costs.

Almost half the costs of the co-operating partner firms are spent on internal R&D,
which is about twice as much as the CIS average. Following internal R&D, at about
15 percent each, external R&D and acquisition of machinery and equipment make up
the second most important innovation activities in terms of innovation costs.

However, even though the cost of acquisition of machinery and equipment has a high
average share among the collaborating firms in the survey, the CIS average is twice
as high. Compared to the contract partner firms the co-operating partners on average
spend more money on acquisition of machinery and equipment (10 percent vs. 15,9
percent).
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Table 3.2.9: Distribution of average shares of innovation costs used on different in-
novation activities in 2000 compared with CIS. (N=44, N=104).

Industrial
design, other
production
preparations
Internal Acquisition for Training Market
research Acquisition | of software [technological| directly [introduction
and External |of machinery| and other | lynewor [ linked to of
developme |research and and external improved [technologicaltechnologica
nt development| equipment | technology | products | innovations |l innovations
Survey 48.2 15.4 15.9 3.2 3.8 6.8 6.5
CIS 26 7 36 10 7 9 4

Distributing the co-operating firms by size, the table below shows that the firms of
more than 250 employees have the highest share (almost 70 percent) of innovation
costs used for internal R&D. Together with external R&D and acquisition of
machinery and equipment the internal R&D activities make up more than 90 percent
of the costs spent on different kinds of innovation activities in the largest companies.

Compared with the contract partner survey, the large co-operating firms of the User
oriented projects show a marked higher average share of innovation costs spent on
internal R&D. The group of large contract partner firms reports a share of around 15
percent less than the equivalent size group of collaborating partner firms.

Of the collaborating firms, the companies of 50-99 employees have the lowest share
of innovation cost spent on internal R&D. The firms with 20-49 employees of the co-
operating firms spend almost twice as much on external R&D as all the other size
groups, and almost nothing on acquisition of machinery and equipment.

Table 3.2.10: Distribution of average shares of innovation costs used on different
innovation activities in 2000, by size of firms. (N=44, N=104).

Industrial
design, other
production
preparations
Acquisition | for techno- | Training Market
Acquisition | of software | logically directly |introduction
Internall External [of machinery| and other new or linked to of
research and|research and and external improved [technologica [technologica
development|development| equipment | technology | products [l innovations|l innovations
0-19 49,9 10,8 14,9 2,3 8,6 7,2 6,2
20-49 50,8 27,6 0,2 3.3 0,0 5,3 12,8
50-99 34,1 15,2 25,0 7.4 0,1 12,4 5,7
100-249 46,0 11,9 27,1 2,1 1,7 6,6 4,6
250+ 68,5 10,5 11,6 2,2 0,3 0,6 6,3
Survey
totall 48,2 15,4 15,9 3,2 3,8 6,8 6,5

Although at a low level the companies belonging to the service sector have a marked
higher share of innovation costs directed towards industrial design and other
production preparations for technologically new or improved products than both the
industrial sector and the residual category sector (8,5 percent in the service sector
and close to zero in the other two sectors). This is also true for financial resources
used on training linked directly to technological innovations, where the service sector
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spends almost 11 percent of total innovation costs, the industry sector only half as
much and the ‘other’ sector use almost nothing at all.
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Figure 3.2.1: Share of total innovation costs financed by RCN in the years 1998,
1999 and 2000, by sector (N=52, N=53, N=59)

The figure above shows the average contribution of RCN funding to the total
innovation costs of the co-operating partner firms of the survey. The collaborating
firms were asked to give the RCN share of total innovation costs for the period 1998
to 2000. The overall development pattern of the co-operating partners distributed by
sector corresponds well with the contract partner development pattern (see figure
4.2.1).

In the chosen period there has been a general rise in the proportion of innovation
costs financed by RCN to co-operating firms participating in User oriented projects,
although the ‘other’ category has experienced a minor fall. The industry sector has
risen from about 10 percent to above 14 percent RCN share of total innovation costs,
the service sector from a little less than 8 percent to 11 percent. Unlike the contract
partner pattern development, the RCN proportion of the service sector innovation
costs is below the industry sector’s share.

The table below distributes the RCN share of total innovation costs by size of firms.
The most striking result of this distribution is the marked growth of RCN funding to
the firms with less than 50 employees, the larger firm size groups remaining
relatively stable at a low level. Both the group of 0-19 employees and the group of
20-49 employees rise by 6 percent in the 1998-2000 period.

The fact that the RCN funding as a share of total innovation costs of the larger firms
is low suggests that the larger firms have alternative sources of funding, and also that
the RCN projects only make up a minor part of a large portfolio of company
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innovation activities and research projects. The RCN User oriented projects are in all
likelihood of greater importance to the smaller companies with limited resources to
spend on innovation activity.

Table3.2.11: Share of total innovation costs financed by RCN in the years 1998,
1999 and 2000, by size of firms (N=51, N=52, N=58)

1998 1999 2000
0-19] 11 12 17
20-49 7 9 12
50-99 4 4 4
100-249 5 0 2
250+ 3 3 5
Grand Total 8 8 11

Innovation collaboration

As with the contract partner firms, we want to find whether the co-operating firms of
the user driven projects in general participate in innovation collaboration, and with
what kinds of partners. Then, using international collaborating partners of the firms
as an indicator, we want to investigate whether the firms are oriented towards
international markets (cp. p 35).

As the table below shows the co-operating partners of the RCN funded projects
collaborate more often with companies and other institutions compared to the
average Norwegian firms. The co-operating firms report high shares of co-operation
with customers, but also with suppliers of equipment, although the service sector
firms are a little less active in co-operating with their equipment suppliers than the
other two sectors.

Over all the service sector firms display lower shares of co-operation than both the
industry sector and the ‘other’ sector. What is particularly evident is that the co-
operating firms of the survey report very high levels of collaboration with
universities, colleges and public or private research institutes compared to the CIS
average.

Table 3.2.12: Share of firms reporting innovation collaboration with different part-
ners in the period 1998-2000, by sector. (N=70).

Survey CIS
Industr|Service [Othe|Industr|Service [Othe
y S r y S r

Other companies within the same enterprise] 65 59 40 35 44 39
Competitors 29 36 40 8 10 24

Customers 85 76| 80 25 25| 29

Consultancies| 67 58 60 14 20 31
Suppliers of equipment 96 63| 100, 26 39 46

Universities and colleges| 76 71] 100 15 11 32

Public or private (non-profit) research|
institutes| 71 61| 60 18 13 33

Share of firms with innovation|
collaboration, total] 100 100] 100 47 58 65
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Distributing the co-operating partner firms of the survey by the location of their
collaborating partners in general the table below shows that close to all the
companies co-operate with partners in Norway. The industry sector shows a higher
propensity to co-operate with partners in the EU than the service sector firms and the
firms belonging to the ‘other’ sector.

The fact that more than two thirds of the industry sector firms co-operate with
partners in the EU indicate that they are oriented towards this market, and that the
companies seek opportunities there, either in order to conquer a new market or in
order to increase existing sales.

Considering the co-operation with partners in the EU and partners outside EU and
Norway the service sector firms report low shares. This is particularly the case with
partners outside EU and Norway, as only 22 percent of the service sector firms
collaborate with such partners. Possible explanations might be that the most foreign
markets of service firms are either difficult to enter because of certain aspects of
service products delivery or perhaps because of cultural differences.

Table 3.2.13: Share of innovative firms collaborating with partners located within
and outside Norway in the period 1998-2000, by sector. (N=70).

Survey CIS
Industr|Service [Othe|Industr|Service [Othe
ly S r ly S r

Partners in Norwayj 96 100| 100 43 53] 64

Partners in EU| 68 47 50 21 200 27

Partners outside EU and Norway 36 221 50 9 10 15
Share of firms with innovation|
collaboration, totall 100 100] 100 47 58 65

3.2.3 Questions related to the specific RCN funded project

One of the main purposes of the survey is to investigate the results and effects of the
User oriented projects funded by RCN, and also to depict the role of RCN in relation
to its customer firms and its possible contribution to the effects achieved. To be able
to distinguish between different kinds of effects it is important to figure out how
many project are actually finished or still running.

The table below shows that just above 45 percent of the projects in which the co-
operating partners participate are already finished, i.e. exactly the same level as for
the contract partner firms. As in the contract partner survey it is the size groups of
firms with 50-99 and 100-249 employees that show the lowest shares of projects
concluded, and this must be kept in mind when analysing the effects of the survey.

Table3.2.14: Share of firms that reported the projects were already finished, by size.
(N=74).

0-19 | 20-49 | 50-99 [100-249| 250+ | Total

Share of projects that were not finished|
(% 48 50 64 71 53 54
Share of firms finished (% 52 50 36 29 47 46
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Industrial and scientific results

The collaborating partners of the User oriented projects were asked to state what
industrial and scientific results they have achieved from the project. It was specified
that the results were to be for the firm itself, not for the project as a whole. The table
below shows the number of various industrial results the co-operating partners
reported, and an average per type of industrial result has been calculated.

Table 3.2.15: Number of industrial results by type for the co-operating partner firms,
absolute number and average result per project. (N=51)

Average number of results per
Industrial results [Number] project
New patent applications| 8 0,25
Licensing contracts 4 0,14
New prototypes 29 0,78
New products/services 136 2,83
New processes, methods,
models 45 0,88
Enterprise utilizing new
technologyl 14 0,41
Company start ups| 7 0,23
Totall 243 5,52

All in all the co-operating firms report 243 industrial results. On average the co-
operating partner firms therefore report a remarkably high number of industrial
results (5.5).

The most important type of industrial results seems to be the development of new
products or services, which show an average number of 2.8 new products/services
per project. The reason for this is that one respondent firm reports 100 new products
or services as a result of the project, and this influence both the average number of
new products/services and the industrial results total. Apart from a high actual
number of new products/services due to the ‘outlier’ firm mentioned, new processes,
methods and models as well as new prototypes are important industrial results from
the co-operating partner firms of this survey.

Of course the ‘outlier’ also has an influence on the sector distribution of industrial
results. The firm that reports 100 new products/services belongs to the industry
sector, and this explains why the industry sector firms of the collaborating firms
show very high average numbers of new products and services per project (7.2) as
opposed to the service sector of a mere 0.9 and the ‘other’ sector of 0.8. However,
the industry sector also has the highest average number of both new processes,
methods and models per project (1.4) and of new prototypes (1.4), but the actual
numbers of results reported are lower on these latter variables.

Considering the size of the collaborating firms contributing to the number of
different industrial results the group of firms with 100-249 employees on average
report most industrial results. Again the one firm can explain the very high levels of
this group, because the extreme values are especially found in the new products or
services category. However, this size group shows a high average number of all the
various industrial results except from licensing contracts (0) and company start-ups
(0.5). Also the smallest companies (0-19 employees) show high average numbers of
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new products or services. The largest firms of 250 or more employees contribute the
most to the high average numbers of new processes, methods and models.

In addition to industrial results we asked the co-operating partner firms to report on
scientific results of the project for the individual firm.

Table 3.2.16: Number of scientific results by type for the co-operating partner firms,
absolute number and average result per project (N=73).

Average number of results per
Scientific results INumber] project
Completed doctorates 3 0.04
Articles in refereed scientific journals 5 0.26
Reports or articles in the professional/trade]
press 18 0.86
Books etg 1 0.01
International conferences 12] 0.27
Total 39 1.44

The total numbers of scientific results of the co-operating companies are 39 and the
average number of results that come from each project is 1.4. The most important
form of scientific results among the collaborating firms are reports or articles in the
professional/trade press.

All the sectors contribute with high levels as regards this variable. Compared to the
reports from the project leaders for the projects as a whole, the collaborating partner
firms do not contribute much to the scientific results of the project as a whole. This
suggests that the contract partner firms in a better way than the co-operating firms
are able to utilize and exploit the scientific effects and results of the User oriented
projects.

The relatively high number of respondents reporting that international conferences
were important scientific results is equally divided between the service sector and the
‘other’ sector. It is, however, not quite clear what this variable means. Unfortunately,
the questionnaire contained a error; the variable should have been ‘international
conference papers’. There is therefore some uncertainty regarding the interpretation
of the answers under the category ‘international conferences’.

Effects already achieved

In the contract partner survey we asked the project leaders to evaluate the effects of
the projects as a whole. In this way we got an overall assessment from the person
responsible for the project. However, the effects may be perceived differently from
the co-operating firms’ point of view, and we therefore asked them to evaluate the
effects for their company. The same measures were used as for the contract partner
companies and the project as a whole.

As the figure below shows the achieved effect considered most important by the
collaborating firms was the strengthening of the existing knowledge base. This is in
accordance with the answers given by project leader for the project as a whole and
for the contract partner firms specifically. 58 percent of the collaborating firms
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report to have achieved this effect. Thee project leaders reported just over 50 percent
for the projects as a whole and the contract partners almost 60 percent.

Secondly, almost 40 percent of the co-operating firms report to have achieved an
increased practical problem-solving ability. This is also in line with the effects
reported for the projects as a whole and for the contract partners. The co-operating
firms report that the least important of the already achieved effects was moving their
R&D efforts from short-term to longer-term activities.

All in all the firms of both the co-operating partner survey and the survey of contract
partner firms show that the first achieved effects of the User oriented projects — in
other words the first effects to appear from the projects — are normally knowledge
building and competence upgrading. ‘Economical effects’ such as increased shares in
existing markets, access to new markets and increased productivity and turnover are
rated important only by 20 percent or less of the firms of both surveys.

Moving from short-term to longer-term R&D 7:
Increased proportion of employees who do R&D 7:|
Improved ability to evaluate, use and direct suppliers of consulting services 7:]
Improved ability to cooperate with competitors |
Increased share in existing markets |
Recruitment of people with specialist knowledge to the company |

Access to new markets
Improved ability to use research-based knowledge and technology from 7

universities/colleges and research institutes, and cooperation with these | -
Increased productivity B Achieved effects

Researching new / alternative technology paths | |

Inducing the company to spend internal R&D resources

Increased turnover

Increased likelihood of developing new R&D projects |

\

\

\

1 \

Improved ability to cooperate with other suppliers

Deeper understanding of the company’s most important (technological) area ‘
\
\
\
\
I

(core technology area) ]
Increased level of capabilities among R&D staff

Increased competitiveness ]

Increased practical problem-solving ability

Strengthening existing knowledge base ]

0% 10 % 20 % 30 % 40 % 50 % 60 %

Figure 3.2.2: Share of co-operating partners that have achieved effects as a result of
the project (N=45

Future effects

When turning to the effects to be achieved within two to three years the picture is
turned the other way around. The co-operating partners now believe that economical
effects will be more important. The table below shows that between 45 and 50
percent of the collaborating firms expect economical effects such as increased
turnover and competitiveness and access to new and increased share of existing
markets to be very important. This picture coincide with both the contract partner
firms and the project leaders’ evaluation of the effects of the projects as a whole.
However, the rates of the expected economical effects of the contract partner firms
and the project as a whole are much higher, close to 70 percent.
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Inducing the company to spend internal R&D resources
Increased proportion of employees who do R&D

Increased level of capabilities among R&D staff

Moving from short-term to longer-term R&D |

Recruitment of people with specialist knowledge to the company

Increased practical problem-solving ability

Improved ability to cooperate with competitors
Deeper understanding of the company’s most important (technological) area
(core technology area)

Improved ability to cooperate with other suppliers

@ Expected effects

Improved ability to evaluate, use and direct suppliers of consulting services

Strengthening existing knowledge base

Increased productivity

Researching new / alternative technology paths

Increased likelihood of developing new R&D projects

Increased share in existing markets

Access to new markets

Increased competitiveness
Improved ability to use research-based knowledge and technology from
universities/colleges and research institutes, and cooperation with these |
Increased turnover

0% 10 % 20 % 30 % 40 % 50 % 60 %
Share of firms

Figure 3.2.3: Share of co-operating partners that expect different effects to be
achieved within 2-3 years as a result of the project (N=45)

In addition to the economical effects expected to become important for the
collaborating partner firms is an improved ability to use research-based knowledge
and technology from universities/colleges and research institutes, and co-operation
with these. Over half of the collaborating firms expect fo achieve this effect within
two to three years. Looking at the contract partner firms this particular effect is rated
on second place (47 percent) of very important effects already achieved.

This suggests that one of the gains of being a contract partner is the development of a
fairly direct improved ability to understand and take use of research-based
knowledge, while it takes a longer time period for co-operating partners to develop
the same ability. Since many User oriented projects of RCN are joint company and
university/research institute projects it seems as though the contract partner firms get
the most immediate benefits from the collaboration with the research institutions.
Given that many of the co-operating firms may be loosely connected to the project,
for instance as suppliers, this should come as no surprise.

One way for the co-operating partners to achieve improved ability to use research-
based knowledge and technology from universities/colleges and research institutes
may be either through direct interaction with the research institutions or through
amore indirect interchange through the contract partner firms.



66 STEP

Table 3.2.17: Share of firms reporting that different forms of knowledge transfer was
‘very important’ in collaboration with partners in the project. (N=103).

Number of | Share of firms
firms that answered
responding | ‘very important’
Meetings/presentations| 58 29,3
Written documentation such as reports, specification, technical

drawings etc| 56 39,3
Practical work 47 404
Delivery of prototypes or finished product components 30, 46,7
Exchange of personnell 27 74
Training schemes or courses 38 15,8

The co-operating partner firms were asked to report on various kinds of knowledge
transfer between the partners of the user oriented projects. The most important form
of knowledge transfer is delivery of prototypes or finished product components.
Almost half of the firms that responded report that this is a very important form of
knowledge transfer. Next, with shares of around 40 percent each, come practical
work and written documentation such as reports, specifications, technical drawings
etc.

The collaborating firms of the User oriented projects seems to be more focused on
practical solutions as a mode of knowledge transfer, while the collaborating firms
seem to contribute most through their specialist knowledge in developing prototypes
or finished product components. The partners in the User oriented projects can
therefore be characterised as complementary in the way that contract partner firms
rate written documentation and meetings/presentations high, while the collaborating
firms seems to be more oriented towards developmental work.

Both the contract partner firms and the co-operating firms, however, rate practical
work as a very important form of knowledge transfer, and this is probably the most
important arena for knowledge transfer between the partners in the User oriented
research project.

3.2.4 The role of RCN
Advice and guidance

With a particular focus on the collaborating firms, what then is the role of RCN in
the User oriented projects during the application process and during the course of the
projects? Do the co-operating firms feel they get the proper advice or guidance to the
projects?
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45 % +—
O Share of firms that have received advice or
40 % guidance to the project by RCN when making the
application
B Share of firms that have received advice or
35 % —| guidance to the project by RCN during the course of
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Figure 3.2.4: Share of firms that have received advice or guidance to the project by
RCN when making the application (N=59), and during the course of the project
(N=52).

The figure above shows the shares of firms that have received advice or guidance by
the RCN. The columns to the left show the share of firms given help when preparing
the application and the columns to the right show the assistance given during the
course of the project. Clearly, the RCN is most active in assisting the firms in
designing the project.

Close to half of the co-operating firms state that the RCN has been of help in the

early period of the project, and almost 30 percent feel that the RCN follow up later
on in the process. Only about 5 in a hundred co-operating firms feel that RCN have
contributed with advice or guidance concerning the market potential of the project.

The patterns of the co-operating partner firms are very much in line with the contract
partner firms, except that the co-operating firms overall report receiving less advice
and guidance from the RCN. It seems that the contract partners relate most to the
RCN, probably because they are closer to the Council. After all, they are most likely
to use the RCN as a discussion and sparring partner on behalf of the project as a
whole.

One dimension of User oriented projects is the co-operation with other external
actors, and we wanted to find out whether the RCN was assisting the firms in
establishing contact and dialog with external actors such as research institutes,
universities and colleges, other companies, public sector and consultants.

Surprisingly high shares of the co-operating firms deem this not relevant. This could
mean that the co-operating firms do not look for this kind of assistance from the
RCN, believing that they can manage without the RCN. However, it can also be that
they do not expect assistance from the RCN in this area.
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The co-operating partner firms are most satisfied with RCN’s help to establish dialog
and networks with the public sector (9,1 percent). Here the collaborating firms differ
from the project leaders. On behalf of the projects as a whole the project leaders are
most satisfied with RCN’s help to establish dialog and networks to research institutes
(11,8 percent) and universities and colleges (7,5 percent).

Table 3.2.18: Share of co-operating partner firms evaluating RCN'’s help with estab-
lishing dialogue and networks with external actors in connection to the project.
(N=77).

Very Very Not
dissatisfied INeutrallsatisfied relevant  [Total
Research institutes| 14,3 19,5 3,9 62,3| 100,0
Universities and|
colleges| 15,60 104 1,3 72,7 100,0,
Other companies| 13,00 11,7 0,0 75,3| 100,0
Public sector 15,6 20,8 9,1 54,5| 100,0,
Consultants| 18,2 18,2 3,9 59,7/ 100,0

We asked the co-operating companies what the RCN has done to help after the
project had come to an end. Of the firms reporting that the projects were finished, the
table below shows that most of the firms either respond that the RCN had not been of
any help after the end of the project or that the firms are not aware of such help. RCN
has given most help by creating contact with other partners (23,5 percent) and in
assisting in the marketing results from the project (20,6 percent).

Table 3.2.19: Share of firms that after the end of the project report RCN's help.
(N=44).

Do not
Yes| No | know [Total
... to market the results from the project? 20,6(47,1 32,41100,0

...to create contact with other partners? 23,5 44,1 32,41100,0

...to develop the project further? 11,8/47,1 41,2(100,0

...to exploit opportunities available from other business and technology|
support agencies(e.g. SND, Export Council)?| 5,950,0 44,1/100,0

Additionality

It is important to investigate what would have happened to the User oriented research
projects if the RCN had not funded the projects — the additionality of the RCN
funding. The figure below shows that on average, as many as 35 percent of the co-
operating firms believe that the projects would have been carried out without
changes, altered scale or another timetable. This finding suggests that these projects
are actually not at all dependent of the funding of the RCN, and a fairly high
percentage of the RCN funding seem to engender a relatively low additionality.



User Oriented Research in the Research Council of Norway 69

Put the project on ice/waited
—
Done the project at a smaller scale Average
m 0-19
O 20-49
O 50-99
B 100-249

Dropped the project entirely

@ 250 eller mer

Do not know

Done the project, same scale but later

Done the project without changes,
same scale and timetable

| I I I I I I
0% 10 % 20 % 30 % 40 % 50 % 60 % 70 %

Figure 4.3.5: Share of firms that report on ‘what would have happened to the re-
search project if RCN had not funded it, by size. (N=70).

In the groups of firms with between 100 and 250 employees and the firms with more
than 250 employees around 65 percent of the projects would have been carried out at
the same scale and timetable even without the RCN funding.

The large co-operating partners seem to be the least dependable on the RCN funding.
This is in line with the previous finding that large firms seem to have sufficient
resources to carry out research and development and general innovation activity on
their own.

When considering the smaller co-operating firms, almost one out of four of the
companies with 0-19 employees report that the projects would have been carried out
without changes. This could indicate that the additionality for the funding even for
these firms is fairly low, and that many of the small co-operating firms that
participate in User oriented projects funded by the RCN is capable of research
projects without RCN support. It should be noted, however, that the co-operating
firms often face another situation than the contract partner firms. The co-operating
partners may take part in but a small part of the project, and it could indeed be that
they could perform these R&D services for another customer.

However, this should be seen in connection with the fact that almost one out of four
of the smallest firms also report that the project would have been dropped entirely if
the RCN funding was removed. On average 17 percent of all the co-operating firms
report that the projects would have been dropped entirely without RCN support. The
service sector firms are the ones most like to drop projects if the RCN funding is
removed.
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The firms’ view of RCN

Finally the collaborating firms were asked to judge a range of statements regarding
the RCN. The figure below shows the shares of firms that totally agree to the
statements made.

RCN has contributed to the establishment of important network relations with |
other companies and institutions

RCN's research priorities fit well with the research needs of the companies in the |
project

The project is satisfied with the general information available about RCN's |
activities and programmes

RCN has contributed a basis for future innovation, change and improved
competitivness within those companies participating in the project

The evaluation and decition about the proposal were accomplished by RCN in an |
efficient and appropriate manner

The project is satisfied with the way the application was evaluated |

RCN's requirements for reporting are reasonable, given the amount of support |
provided

Payments are made by RCN in step with the progress of the project |

The project is satisfied with the amount of time taken to process the application |

0% 5% 10 % 15 % 20 % 25 % 30 % 35 % 40 %
Share of firms

Figure 4.3.6: Share of firms that ‘completely agree’ to the relevant statements.

More than one third of the co-operating firms of the survey report that they are
satisfied with the amount of time taken to process the application, that the payments
are made in step with the progress of the project, and that RCN’s requirements for
reporting are reasonable, given the amount of support provided. However, the
proportion of co-operating firms giving these statements are relatively low (30-35
percent) compared to the contract partner firms (45 and 50 percent).

The firms are less likely to completely agree with the statement that the RCN
contribute to the establishment of important network relations with other companies
and institutions, and that RCN’s research priorities fit well with the research needs of
the companies in the project. In fact more than half disagree with the statement that
RCN contributes to the establishment of important network relations with other
companies and institutions, and above 40 percent do not agree the research priorities
fit well with the research needs of the companies involved in the projects.

3.2.5 Summary of the co-operating partner firm survey

The companies of the survey to co-operating partners of user oriented research
projects are in general very innovative firms. The most innovative firms are the
medium sized firms and the least innovative the smallest firms with less than 20
employees. However, even though the small firms of the survey show a lower
involvement in innovation activities than the rest of the companies, they are fare
more innovative than the average Norwegian firms in general. Distributed by sector,
industry is the most innovative sector (87 percent) followed by the service sector at
79 percent.
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The firms of the survey also show a high propensity to introduce radically new
innovations, that is, products/services or processes not only new to the firm, but also
new to the market. 60 percent of the co-operating firms have introduced such radical
innovations. The medium sized firms are the most innovative of the size groups. By
sector, the service firms most often introduce radical innovations, as 70 percent of
the companies report to have developed products/services and processes new to the
market. The co-operating firms, however, are less likely than the contract partner
firms to introduce radically new innovations.

As regards how the co-operating firms innovate, all the firms of the survey conduct
internal R&D, and two thirds of the companies spend resources on training linked
directly to technological innovations. The collaborating firms also have a high share
of external R&D. Overall the small firms of the survey show low shares of
involvement in the various kinds of innovation activities.

On average about half of the innovation costs of the co-operating companies are
spent on internal R&D, large firms spending near to 70 percent of their innovation
costs on internal R&D. Internal R&D, together with external R&D and acquisition of
machinery and equipment, on average make up 80 percent of the innovation costs of
the co-operating firms of the survey.

In the period 1998 to 2000 the RCN contribution to the firms’ innovation budgets has
gone up. Industry firms have experienced a rise from 10 to 15 percent and service
firms a rise from 8 to 11 percent. Small companies — i.e. with less than 50 employees
— have experienced the largest relative growth of RCN contribution to the innovation
costs.

The co-operating partner firms in the RCN funded projects are very active
collaborators in general, and they particularly co-operate with customers and
suppliers of equipment. Not surprisingly the co-operating partner firms show a very
high level of co-operation with universities, colleges and research institutes
compared to the average Norwegian firms.

The total number of industrial results of the co-operating firms of the survey was
very high (243), but this may be explained by very high reported results by one
single respondent. Despite of this, the most important industrial results of the
collaborating firms are new products/services, new processes, methods and models
as well as new prototypes. The industry sector shows the highest average numbers of
all of the results. Small firms report high average numbers particularly on new
products/services and large firms report high numbers of new processes, methods
and models.

In contrast to the industrial results, the numbers of scientific results of the co-
operating firms are much lower. The firms only report 39 scientific results, which
make up 1,4 results per project. The most important scientific results of the
collaborating firms are reports or articles in the professional/trade press, and all
sectors alike score high on this variable. The relatively low reported numbers of
scientific results indicate that the co-operating partner firms of the user driven
projects do not contribute too much to the scientific results of the project as a whole.
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The effects of the projects were divided into already achieved and expected effects.
The most important effect already achieved by the co-operating firms is a
strengthening of the firms’ existing knowledge base. The firms also report increased
problem-solving ability.

As regards future effect, the companies are more focused on economical effects such
as increased turnover and competitiveness as well as access to new and increased
share of existing markets. One tentative conclusion is that the first effects to appear
from the research projects are knowledge and competence upgrading effects, and that
economical effects takes more time.

According to the co-operating firms the most important form of knowledge transfer
between the partners of the research projects is delivery of prototypes or finished
product components. The firms also report that practical work as well as more
codified knowledge in the form of written documents (reports, specifications,
technical drawings etc) are important forms of knowledge transfer between the co-
operating partners. In general, however, the collaborating firms seem to have a more
practical focus than the contract partner firms.

When looking at the non-financial role of the RCN, the advisory role, the co-
operating companies hold that the RCN is most active in assisting the companies in
designing the project at the time of making the application, but also during the course
of the project. According to these firms little guidance is offered concerning the
market potential of the project. Help in establish contacts and networks with external
actors is also absent. All in all the co-operating partners seem to get less advice than
the contract partner firms.

On average 35 percent of the firms believe that the projects would have been carried
out without changes (unaltered scale and time table) even without the RCN funding,
which indicates a low additionality of the RCN support to user driven projects. In
fact the additionality is even lower for larger firms. Of the largest firms (over 100
employees) about 65 percent report that the projects would have been carried out
without changes even without the RCN funding. The smaller firms, on the other hand
report that one out of four projects would have been dropped entirely if the funding
was removed.

Above one third of the co-operating firms report that they are satisfied with the
amount of time RCN takes to process the applications. The payments are made in
step with the progress of the projects and that RCN’s requirements for reporting are
reasonable, given the amount of support provided.

However, these firms do not completely agree with the statement that RCN
contributes to the establishment of important network relations with other companies
and institutions, or that RCN’s research priorities fit well with the research needs of
the companies in the project.
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3.3 Results from the survey to project leaders in institutes

This chapter presents the results of the survey sent out to project leaders of user
oriented projects of the RCN working in various kinds of contract partner institutes.

The word ‘institute’ will be used for a variety of institutions: regular research
institutes, university and college institutes (units or groups) and competence centres
and institutions.

The project leaders were asked questions related to the institute were he or she
works. The questionnaire included general questions about how the institutes work,
and what kinds of collaborating partners the institutes most often relate to. More
specific questions related to the particular RCN funded project were also added in
order to map effects of the projects in the institutes and among participating firms.
Lastly the project leaders were asked questions on how he or she perceives RCN.*

In section 3.4.1 we present the distribution of the respondents, and variables
describing the institutes in the sample. Thereafter, in section 3.4.2, we present data
on the specific RCN funded project. In section 3.4.3 we present the results of how
the project leaders perceive the RCN, and what they think RCN could do to improve
their services. 3.4.5 sums up the results.

3.3.1 Characteristics of the respondents

We sent out 172 questionnaires to project leaders in institutes, and received 83
answers of which there were 53 unique observations*. We divided the respondents
into 3 categories according to institute types: research institutes, university/college
institutes and competence centres. The table below shows how the respondents are
divided into these different categories of institutes.

Table 3.3.1: Type of institutes. (N=83).

Number of Number of responses in
responses percent
Research institute) 60 72,3
Competence centrg 5 6,0
Unlversuy./col.lege 18 217
nstitute

The largest share of project leaders working in institutes, are found in independent
research institutes (72 percent), only 21 percent of the project leaders are working in

% Large numbers of respondents have not completed the survey by answering all questions; therefore
the N differs in the presentation of the results. The N’s given points to the highest number of
respondents that have answered the question, however some respondents have only answered some
parts of the question. In these cases, the shares reflect the number of respondents that have answered
that specific category, not the share of the total N.

*! This means that we have received answers from different projects leaders in the same institute. E.g.
we have 10 answers from Marintek. When in the text it is referred to 83 institutes, this refers to 83
responses.
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a university or college institute. 6 percent of our respondents work in a competence
centre (i.e. a knowledge based institution or consultancy that does not qualify as a
research institute due to relatively low R&D activity).

Secondly we divided the respondents into 7 other categories to reflect the main
content or area of research of the projects. This categorisation is based on various
types of RCN programs of which the user oriented projects belong to. The main
research areas of the institute projects are as follows:

Table 3.3.2: Project leaders in institutes, by type of program. (N=83).

Number of Number of institutes in
institutes percent

Energy, climate and environment 14 16,9

ICT 16 19,3

Maritime 18 21,7

Services 9 10,8

Oil and gas 10 12,0
Building/construction and goods

: 8 9,6
production

Other’] 8 9,9

Total 83 100,0

The project leaders that respond to our survey are responsible for research projects
linked to several different RCN program areas. The largest share of project leaders
lead projects within maritime (22 percent), ICT (19 percent) and energy, climate and
environment areas (17 percent). Relatively few projects belong to the other
categories, and the shares are quite evenly distributed.

Another way of categorising the respondents is according to type of research (basic
research, applied research, technical development work and problem solving and
implementation in firms). We asked the project leaders to distribute their income in
the year 2000 according to these various, but partly overlapping, types of research. In
average 55 percent of the income originated in applied research, 26 percent in
technical development work, and 25 percent on problem solving and implementation
in firms.

*2 The residual category of ‘other’ includes program areas related to medicine, material technology
and food production.
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Table 3.3.3: Number of respondents that in the year 2000 received income from any
of the financial sources listed. (N=74).

Number of Shares of

respondents respondents
Norwegian firms 73 98,7
The institute’s (group’s/entity’s) own financing 57 77,0)
RCN| 74 100,0

Other public financing (e.g. SND, ministries,|

municipalities) 55 74,3
Norwegian research institutions| 38 514
Foreign firms 43 58,1
Foreign public sector (excl. EU) 9 12,2
EU financing 46 62,2
Foreign research institutions| 7 9.5
Other] 20 27,0

Furthermore we asked the project leader whether he or she on behalf of the institute
could give a distribution of the income in the year 2000 on different financial
sources. The table shows that the largest group of respondents receive income from
the RCN and from Norwegian firms. The institutes (or groups/entities) also fund a
large share of the projects with their own capital as well as funds from other public
financing sources such as SND, ministries and municipalities.

A large number of the institutes report that they get income from abroad, both from
foreign firms (58 percent of the institutes) and from EU (62 percent). Looking at
differences between institutes, very few university or college institutes get funding
from abroad.

Table 3.3.4: Respondents that in the year 2000 received income from any of the fi-
nancial source listed. Total income, percent of total income, and average finance
from each source. (N=74).

Total finance in | Shares of total Shares of total
2000 (1000 finance in 2000, | finance in 2000,
NOK) weighted unweighted
Norwegian firms 7733849 60,4 42.8
The institute’s (group’s/entity’s) own
financing 503415 3,9 14,6
RCN 2560795 20,0 23,0
Other public financing (e.g. SND, ministries,
municipalities) 334283 2,6 15,1
Norwegian research institutions 17278 0,1 4.2
Foreign firms 1009258 7,9 14,3
Foreign public sector (excl. EU) 8954 0,1 3,3
EU financing 137332 1,1 3,7
Foreign research institutions 7089 0,1 4,0
Other| 336196 2,6 4.4
Total 1280325() 100,0) .
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By adding up total income for the different respondents in the year 2000, and
distributing the income by financial sources (weighted shares™), we find that the
largest share of funding comes from Norwegian firms (60 percent). The second
largest source of income is the RCN, amounting to one fifth of total income. Only
small parts of the funding come from other financial sources, the greatest being
foreign firms, constituting 8 percent of total income in 2000.

The unweighted share of income from Norwegian firms is 43 percent. This is the
most important source of income followed by funding from the RCN. Other public
institutions such as SND, ministries, and municipality’s fund 15 percent. The
institute’s own contribution amounts to 15 percent as well.

There are great differences between the various types of institutes regarding the share
of income derived from different financial sources. Research institutes in our survey
receive the largest shares from Norwegian firms, RCN and foreign firms (66, 15 and
9 percent). University and college institutes get the largest share from the RCN and
from internal resources (74 and 25 percent).

Table 3.3.5: Respondents’ project financing from companies by company size.
(N=48).

Shares of financing, | Shares of financing,
weighted unweighted

Small companies

(0-49 employees 25 33
Medium sized companies

(50-249 employees 49 33
Large companies

(250 employees and 26
more 58
Total 100, i

The institute based project leaders were asked to give a distribution of the financial
support from Norwegian firms distributed according to firm size. The table above
shows that firms with 50-249 employees are the biggest clients, 49 percent of the
company project funding comes from this group. The rest of the funding from
Norwegian firms is evenly distributed among firms with less than 50 employees, and
among firms with 250 and more. Looking at the unweighted shares the picture is
different; the largest share of income of our respondents (58 percent) comes from the
largest companies.

3 Uweighted means that every respondent counts equally when calculating shares, regardless of size,
turnover, number of employees etc. Weghted means that the totals are taken before shares are
calculated, thus enhancing the weight (or influence on the result) of respondents with higher values.
An example: Two firms A and B have answered that their total received income in the year 2000
amounted to 1 000 000 (A) and 200 000 (B). If both firms got 100 000 NOK from the RCN, the shares
would be 10% (A) and 50% (B) respectively. The ‘typical’ firm would receive 30% of its’ finance
from the RCN, since the unweigthed share of total finance from RCN would be on average 30%
((10+50)/2). If you instead want to know how much of overall activity was financed by the RCN you
would look at the weighted share, which equals 16.7% ((100 000+100 000)/(1 000 000 + 200 000)) —
the figure is lower since the rather low share of firm A (10%) “counts more” in the total than the high
share of the small firm B. In other words, the unweighted figures might say more of the “typical”
respondent since the answers of all respondents count equally, while weighted figures might say more
of the total situation, since dominating respondents will have a dominating influence on the results.
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Table 3.3.6:Respondents’ project financing from companies by company size and
program type, percentage. Weighted shares. (N=48).

Building/ Energy,
construction and climate and Mariti | Oil and [Service
goods production | Other |environment| ICT me gas s Totall
Small companies
(0-49 employees 26 45 20) 32 30 22 54 25
Medium sized|
companies
(50-249
employees 30 43 60 49 40 46 33 49
Large companies
(+250
employees 44 12] 21 19 31 32 13 26
Total 100 100 100p 100 100 100 100 100

The table shows the distribution of total financing by Norwegian firms, by size of
firms and by different programs areas. The share of finance that derives from small
firms (less than 50 employees) differs between the program areas. The program area
called ‘services’ has large shares of finance from small firms. Institutes with research
projects in fields like ‘energy, climate and environment’, and ‘oil and gas’, have low
shares of finance from small firms.

Table 3.3.7: Most important form of hand over of project results to companies by
institute, absolute numbers and percentage. (N=72).

Number of Shares of
Forms of hand over respondents respondents
Reports or equivalent documents 72 100
Problem solving at customer’s premises 26 36
Technological development work for
customer 42 58
Collaboration with customer 39 54
Consulting/consultation 37 51
Seminars, courses, training 31 43
Delivering of technological product 27 38
Test results 37 51
Other forms of knowledge transfer] 22 31

The table above shows the number of respondents that have answered the question of
the most important form of hand over of projects to private companies. The most
common form of distribution from institutes is through reports or similar documents
(72). All institutes report this, suggesting that other forms of diffusion are optional.
The second largest group of institutes report technological development work for
customers (42) and collaboration with customers (39). These forms of diffusion
represent a larger degree of interaction between institutes and firms, increasing the
potential of learning and competence transfer in the project.
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Table 3.3.8: Most important form of hand over of project results to public sector by
absolute number and percentage. (N=6J5).

Number of Shares of
Forms of hand over respondents respondents

Reports or equivalent documents| 65 100]

Problem solving at customer’s premises 5 8
Technological development work for 16

customer| 25

Collaboration with customer 23 35

Consulting/consultation| 25 38

Seminars, courses, training 20 31

Delivering of technological product 2 3
Test results 4

Other forms of knowledge transfer] 29 45

We also asked the institutes what were the main types of distribution of project
results to the public sector. Almost all institutes report that ‘reports or equivalent
documents’ where among the most important. More than one third of the institutes
report that the most important form of diffusion is consulting (38 percent) and
collaboration with customers (35 percent). 29 of the institutes (45 percent) reported
that ‘other forms of knowledge transfer’ were the most important.

3.3.2 Questions to the specific RCN funded project

In this section we present the results of the questions that are related to the specific
RCN funded project. The project leaders were asked to evaluate the effects of the
project for the institute, as well as for the collaborating partners (the project as a
whole). Of the 83 responses received, 31 respondents had not yet finished the project
(37 percent), while 52 had finished their projects (63 percent).

Table 3.3.9: How did the respondent finance the project? Number of institutes that
use different sources, share of total project finance from different sources weighted
and unweighted. (N=72).

Number of
institutes used Share of total Share of total
Financial sources different sources | finance, weighted [finance, unweighted
Financing of participating firms| 37, 6.7 21.9
Other Norwegian firms 9 0.2 2.6
The institutes financing] 39 224 15.3
Other Norwegian research institutions 6 0.4 3.2
RCN| 70 694 514
Other public financing (e.g. SND,|
ministries, municipalities) 11 0.5 2.8
Foreign firms| 1 0.2 0.9
Foreign research institutions| 2 0.1 0.8
Foreign public sector (excl. EU) 0 0.0 0
EU financing 1 0.1 0.6
Other financing] 1 0.0 0.0
Totall 72 100.0) 100.0

The table above shows the various funding sources of the specific RCN supported
projects. In the first column we present the institutes’ distribution on different
funding sources in the projects. Not surprisingly almost all institutes receive funding
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from RCN. Besides this, a large number of institutes report that the institutes’ own
financing and the finance from participating firms were used.

Considering the weighted shares of the three most used funding sources; the funding
from the RCN is the most important. On average the RCN finance about half the
R&D project, while the participating firms accounted for 22 percent and the institutes
own finance contribute to 15 percent of total finance. Other financial sources are
only used by small number of institutes. Other forms of public financing is used by
11 institutes, on average contributing to 2.8 percent of total finance in each project.

Different types of institutes rely on different financial sources. Among the university
and college institutes small shares of finance comes from collaborating firms,
suggesting that few of these institutes have such collaboration. For the university and
college institutes, the RCN and the institutes’ own finance is the most important

source of financing.

Total evaluation of the project

Project start, resource planning

Project development and application

B Other actors
O Other institut groups/divisions

Research question, subject and O The project leader group/division
purpose B Network of firms
DA firm
First initiativ
0 10 20 30 40 50 60 70 80 90 100

Figure 3.3.1: Actors that had the most important role in different stages of the pro-
ject. (N=83)

The project leaders were asked to report what actors had played the most important
roles during different stages of the project. The figure above gives a distribution of
the various actors in the different stages. The figure shows that the institutes (either
the group that the project leader work in or other groups within the same institute)
have played the most important role in all the stages of the project. The largest share
of project leaders say that the institutes have played an important role in the specific
project development (84 percent of institutes had the most important role) and in
relation to project start-up and resource planning (73 percent).

However, firms also play a role in taking initiatives; as many as 28 percent of first
initiatives were taken by firms. Firms (either one single firm or a network of firms)
play the most important role in finding important research questions (subject and
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purpose) and in the total evaluation of the project, suggesting that collaborating firms
take active part in initiation and completion of the research project.

We asked the project leaders to report what kinds of results the institute has already
achieved from the project, and what kinds of effects that are expected within 2-3

years. The table below shows the share of project leaders in contract partner
institutes reporting achieved effects to the institute as a result of the project.

=

Exploration of new technological paths

Development of the institute towards new business areas

Development of new technologies for existing firm customers

Improvement of the institute’s research professional level and position

Establishment of cooperation with new firm customers

Recruitment of R&D personnel within new knowledge areas

Greater probability for development of new R&D projects in collaboration

with firms

Increased ability to cooperate with firms

Strengthening of existing knowledge base

Improved understanding of the market's need for R&D based knowledge

and technology

@ Already achieved

0%

Figure 3.3.2: Share of project leaders in contract partner institutes reporting
achieved effects to the institute as a result of the project. (N=75).

10 %

20 %

30 %

40 %

50 %

All together, the largest share of institutes respond that the different effects from the
projects were expected in the future. Looking only at the share of institutes that
responded that some effects had already been achieved, the figure above shows that
half the institutes, as an effect of the project, have achieved improved understanding
of the market’s need for R&D based knowledge. Institutes also report that they have
strengthened their knowledge base as a result of the project (46 percent), and that
they have increased their own ability to collaborate with firms (43 percent). Of the
institutes one third report that they, as a result of the project, believe their chances of
developing new R&D projects have increased.

60 %
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Strengthening of existing knowledge base |

Improved understanding of the market’s need for R&D based knowledge |
and technology

Increased ability to cooperate with firms |

Development of the institute towards new business areas |

‘ ‘ ‘ ‘ ‘ O Expected within 2-3 years

Improvement of the institute’s research professional level and position |

Exploration of new technological paths

Recruitment of R&D personnel within new knowledge areas |

Greater probability for development of new R&D projects in collaboration |
with firms

Establishment of cooperation with new firm customers |

Development of new technologies for existing firm customers |

0% 10 % 20 % 30 % 40 % 50 % 60 % 70 %

Figure 3.3.3: Share of project leaders that expect different effects to be achieved by
the institute within 2-3 years as a result of the project. (N=75).

The figure above presents the shares of project leaders in institutes that expect
different effects of the project to come in the future, 2-3 years from now. A large
number of project leaders expect to develop new technologies for existing firm
customers as a result of the project.

The institutes also expect to develop their own competence base, and possibly extend
their firm-networks: Many institutes expect to establish collaboration with new firms
in the future (59 percent), and to face greater probability of developing new R&D
projects with firms (55 percent). Half the institutes expect to recruit R&D personnel
with new knowledge areas. In general institutes are very positive to future results
from the collaboration projects.

We asked the project leaders, on behalf of the project as a whole, to evaluate how
he/she perceive the effects the participating firms had had, or expected to have within
2-3 years. Below we present the shares of respondents that report effects ’already
achieved’ and ‘expected within 2-3 years’. We do not the institutes answering ‘not
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relevant’ into consideration.
Higher share of R&D employed [

Access to new markets

Improved ability to cooperate with competitors

Increased market share in existing market

Increased turnover

From short-term to long-term R&D

Engagement of workers with special competence in the firm

Deeper understanding of the firms’ core technology area

Increased productivity

@ Already achieved
Exploring of new technology paths

Improved ability to cooperate with other suppliers

Increased competitiveness ]
Improved ability to judge, use and steer suppliers of consultancy 7
services B

Releasing of internal R&D funding

Increased ability for practical problem solving

Higher level of competence among R&D employed

Greater probability for development of new R&D projects

Improved ability to use research based knowledge and technology from
universities/colleges and research institutes and to cooperate with such |
Strengthening of existing knowledge base

0% 5% 10 % 15 % 20 % 25% 30 %

Figure 3.3.4: Share of project leaders in institutes that on behalf of the collaborating
firms evaluate which effects have already been achieved as a result of the project.
(N=75).

In general, project leaders in institutes do not report high levels of already achieved
effects as results of the projects. But, when considering the shares of achieved effects
in the collaborating project as a whole, the largest share of project leaders hold that
the firms have strengthened their existing knowledge base (28 percent).

These project leaders also report that the collaborating firms have improved their
ability to use research-based knowledge and technology, and that firms have a
greater probability for developing new R&D projects. All these effects relate to
behaviour additionality in firms.
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Improved ability to judge, use and steer suppliers of consultancy 1
services
Improved ability to cooperate with other suppliers

Higher share of R&D employed

Improved ability to cooperate with competitors ]

Deeper understanding of the firms’ core technology area

]
‘ O Expected within 2-3 years
]

Releasing of internal R&D funding

Exploring of new technology paths

Increased ability for practical problem solving

Engagement of workers with special competence in the firm ]

Higher level of competence among R&D employed

Increased market share in existing market

Increased turnover

From short-term to long-term R&D

Access to new markets

Increased productivity

Strengthening of existing knowledge base

Increased competitiveness

Improved ability to use research based knowledge and technology from 7
universities/colleges and research institutes and to cooperate with such |
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Figure 3.3.5: Share of project leaders in institutes that on behalf of collaborating
firms evaluate which effects are expected in the firms within 2-3 years as a result of
the project. (N=75).

Project leaders are optimistic as regards the future effects of the projects on the
collaborating firms. They expect both behaviour and economic additionality in firms
as a result of the specific project.

More than two thirds of the project leaders expect that there the chances of
developing new R&D projects will have been improved . As many as 60 percent of
the project leaders in institutes expect that firms will have an improved ability to use
the research based knowledge and technology from research institutions, suggesting
that the R&D project has been a gate-opener for firms towards the scientific
community.

A large share of the project leaders also perceive that the projects will lead to a
strengthening of the firms’ own knowledge base in the future. Increased
competitiveness, together with increased productivity and access to new markets, are
among the more economic effects expected. Approximately half the project leaders
perceive this to be expected results for the participating firms.
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Table 3.3.10: Share of project leaders in institutes reporting that different modes of
knowledge transfer has been ‘very important’ in collaboration with partners in the
project. (N=76).

Share of project

Number of | leaders answered

Types of knowledge transfer firms ‘very important’
Practical work 72 26,4
Exchange of personnel 71 8,5
Meetings/presentations 76| 64,5
Training schemes or courses 71 9,9

Written documentation such as reports, specification, technicall

drawings et 73 39,7
Delivery of prototypes or finished product components 70] 68,0

We also asked the project leaders what kinds of knowledge transfer there had been in
the project. In the following we report the share of project leaders that perceive the
different factors to be very important.

As can be seen from the table above, 69 percent report that delivery of prototypes or
finished product components has been the most important mode of knowledge
transfer. More than two thirds of the project leaders reports that meetings and
presentations is the most important mode. Institutes also participate in practical work
together with the partners, and 26 percent of the project leaders perceive this as being
‘very important’.

Table 3.3.11 Number of industrial results, by type, for the project as a whole, abso-
lute numbers and average. (N=46).

Total Average
New patent applications| 5 0,1
License contracts 0 0,0
New prototypes| 10] 0,2
New products 527 1,1
New processes 34 0,7
New establishments 3 0,1
Total 104 2.3

46 project leaders answered the question ofnwhat kinds of industrial results the
project as a whole had already achieved. The table above gives a total number of 104
industrial results reported by the 46 project leaders that have answered this question,
giving in average 2.3 results per project.

The greatest numbers are found in new products and processes, in average 1.1 and
0.7 per project. The project leaders report few other results achieved by the institutes
and its co-operating partners.

 One institute reported 30 new products as a result of the project.
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Table 3.3.12: Number of scientific results by type, for the project as a whole, per

project. (N=70).

Number of project leaders that report

scientific results

Number of
scientific results

PhDs delivered| 7 9
Scientific articles in referee periodicals| 16 42
Reports or articles in other disciplinaryj
periodicals 40 118§
Books etc 6 45
Presentations of scientific work at
international conferences 40 120
Totall . 334

We asked the project leaders whether he/she on behalf of the project as a whole,
could give the numbers of scientific results achieved per project and 70 project

leaders answered this question. Out of these 70, only a small share answered that
they had received any scientific results from the project at this time.

The largest number of project leaders answer there has been produced reports and
articles, and presentation of scientific work at conferences at this stage. The projects
have resulted in as many as 118 reports/articles and 120 presentations. Some project
leaders report scientific articles in referee periodicals (42 ), and some report books

(45).
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3.3.3 Project leaders in institutes evaluating RCN

This section presents the results of how the project leaders in the institutes evaluate
the role of RCN in the project.

60

@ Share of project leaders that have received advice or guidance to the project
by RCN when making the application

50 —

B Share of project leaders that have received advice or guidance to the project
by RCN during the course of the project.

40 1—

30 T—

20 +—

10 +——
0 T . T T T "
Design of the project ~ Finding potential partners Adequacy of the Technical feasibility of ~ Market potential of the ~ Opportunities to protect
in the project resources proposed for the project project intellectual property
the project resulting from the project

(eg patentability)

Figure 3.3.6: Share of project leaders that have received advice or guidance to the
project by RCN when making the application (N=79), and/or during the course of
the project (N=63).

We asked the project leaders to answer the question whether the projects had
received advice or guidance by RCN, either when making the application or during
the course of the project. The project leader was given three alternatives, yes, no or
‘do not know’. The figure shows the share that answered ‘yes’.

A large share of project leaders answer that they had received some help ‘when
making the application’. The RCN has particularly been helpful with guidance in
relation to the design of the project (53 percent). Moreover, one fifth of the project
leaders say that before project start-up the RCN had been helpful in finding potential
partners in the project. During the course of the project, RCN also played a role for
some institutes as regards the continuing design of the project (25 percent). Few
institutes report on other forms of advice or guidance during the course of the
project.

Table 3.3.13: Share of institutes that after the end of the project report RCN'’s role.
(N=52).

Uncertai
Have you received help to Yes [No [n
...develop the project further? 21,2)73,1 5.8
...exploit opportunities available from other business and technology
support agencies(e.g. SND, Eksportradet)? 8,2 83,7 8,2
...spread the scientific results from the project 17,0/63,8 19,1

We asked about what role the RCN played after the end of the project. Few institutes
report that RCN have any of the three roles depicted in the questionnaire. Looking at
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the table, the largest share of the respondents answered that the RCN had provided
help with developing the project further (21 percent). 17 percent of the institutes
report that the RCN had helped in spreading the scientific results from the project,
while only 8 percent reported that RCN have had a role in exploiting opportunities
available from other business or technology support agencies like SND or the Export
Council. The different types of institutes do not seem to differ in how they perceive
RCN’s role in this respect.

Table 3.3.14: Share of project leaders in institutes that on behalf of the project as a
whole, evaluate RCN'’s help with establishing dialogue and networks with external
actors in connection to the project. (N=80).

Very Not

Dissatisfied | Neutral satisfied relevant |Total

Other companies| 20,3 22,8 10,1 46,8 100|

Consultants 24.4 12,8 2,6 60,3| 100

Public sector 18,8 20,0 6,3 55,00 100

Research institutes 21,3 22,5 6,3 50,0/ 100
Universities and

colleges 22.8 16,5 8,9 51,9 100

We asked the project leaders to assess RCN’s role in establishing dialogue or
network with various partners in connection with the project, on behalf of the project
as a whole.

The largest share of project leaders answered ‘not relevant’ to the question,
suggesting two alternative explanations: there is no need for dialogue or networks, or
they do not feel that this is a task for the RCN. However, if one looks at the share of
institute based respondents that were very satisfied with the role of RCN, the largest
share were actually satisfied with the establishment of dialogue and network towards
other companies, suggesting that for some institutes the RCN has in fact played an
important role as a bridge builder between institutes and firms.
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Figure 3.3.7: Share of project leaders in institutes that report on ‘what would have
happened to the research project if RCN had not funded it’. (N=81).

We asked the project leaders what they suspected would have happened to the
projects if the RCN had not funded it.

Hardly any of the institute based project leaders (3 percent) believe that the projects
would have been carried unaltered without the RCN support. More than two thirds of
the projects would have been dropped entirely, a proportion that is larger among
research institutes than among university/college institutes.

As many as 31 percent of the project leaders would have put the project on
ice/waited if there had been no RCN funding. Some institutes would also have done
the project on a smaller scale (28 percent).
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RCN'’s research priorities fit well with the research needs of the companies in our #:I ‘ ‘
project

RCN has contributed a basis for future innovation, change and improved | sh foroect lead h oteh
competitiveness within those companies participating in the project ‘D are of project leaders that agree completel

RCN has contributed to our establishing important network relations with other
companies or institutions

The project is satisfied with the general information available about RCN’s |
activities and programmes

RCN'’s requirements for proportion are reasonable, given the amount of support |
provided

We are satisfied with the way our application was evaluated

We are satisfied with the amount of time taken to process our application |

The evaluation and decision about our proposal were accomplished by RCN in |
an efficient and appropriate manner

Payments are made by RCN in step with the progress of the project |

Figure 3.3.8: Shares of project leaders that completely agree with the given state-
ments(N=81).

We asked the project leaders to respond to different characteristics of the RCN. The
figure above gives the shares of respondents that answered that the characteristics
were ‘most appropriate’.

Close to half the institutes totally agree with the statement that the RCN payments
are in sync with the progress of the project, and that they are satisfied with the time it
takes to process the application.

Few project leaders agree (14 percent) with the statement that the RCN’s research
priorities fit well with the research need of the companies in the specific project,
suggesting that the RCN must be more open to companies’ R&D demands when
designing programs for user oriented research.

Surprisingly few institutes believe that the RCN has contributed to a basis for future
innovation, change and improved competitiveness within the companies participating
in the projects. This contradicts the findings related to the effects of the projects (see
previous section on achieved and expected effects). Furthermore, few institutes agree
that the RCN has played a role in establishing important networks with other firms or
institutions.

We asked the institute based project leaders whether he/she could state what the
RCN could do to improve services.

As many as 59 percent of the project leaders answered this question. Some project
leaders use the opportunity to report their satisfaction with RCN, others that there are
potentials for improvement. Some project leaders request more long term and stable
finance to the institutes. Others comment on how RCN handles applications, the
most general comment being that procedures are too bureaucratic, and that institutes
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require faster feedback. One project leader reported that he/she wanted the RCN to
be more concrete when rejecting applications, making it possible to improve the
application and learn from what went wrong with previous applications. Some
institutes also require more professional help during the course of the project.

When it comes to the RCN’s role as ‘networker’, one project leader wished that RCN
could engage more in network building, while two project leaders were quite certain
about the opposite; RCN should not use scarce R&D resources on networking.

3.3.4 Summary

Most respondents in this survey are project leaders working in a research institute,
being in charge of a user oriented project where the institute is the contract partner
with the RCN. The largest share of the projects is to be found in programs related to
the maritime sector (22 percent) and to ICT (19 percent). The largest share of project
financing is linked to applied research (55 percent in average).

The respondents’ most important source of income is funding from Norwegian firms
and the RCN. In average Norwegian firms contribute to 43 percent of total income
among our respondents, while RCN accounts for 23 percent. Our data shows that
more than half the institute funding from Norwegian firms comes from companies
with more than 250 employees. University or college institutes receive the largest
shares of income though the RCN and the institutes themselves.

Project leaders in institutes report that the most important general form of diffusion
of project results to firms are reports. In addition one finds technological
development and collaboration with customers, indicating real interaction. This
applies however, only to half of the respondents.

When the public sector is the client, the most important form for diffusion continues
to be reports and/or documents. However, fewer institutes report collaboration and
technical development as a form of knowledge distribution to the public sector.

According to the project leaders, the institutes themselves in general play the most
important role in the different stages of the projects (initiation, defining research
question, project development, start-up and evaluation). Firms play a role mostly
when it comes to defining research questions and when evaluating the whole project.

As a result of the project, a large share of institutes report that they have already
achieved competence building.

Institutes have positive expectations to the future effects of the project; both
regarding the development of new technologies and the establishment of
collaboration with new partners.

When project leaders in institutes are asked to evaluate effects on behalf of
collaborating firms, in general they report that firms have achieved few effects. The
ones that report on achieved effects in firms evaluate the strengthening of the firms’
existing knowledge base to be the most important one of the relatively few achieved
effects. However, project leaders are optimistic as regards the effects the project will
have on collaborating firms in the future.
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When reporting on collaboration knowledge transfer, institute based project leaders
report that delivery of prototypes or finished products components and meetings and
presentation are the most used modes of knowledge transfer. This indicates that there
is not much interaction in the project.

The project leaders report many results from the projects, in total 104 industrial
results, and 334 scientific results.

The RCN has played a more important role under the preparation of the application
than during the course of the project. The most important form of guidance or advice
is linked to the design of the project. Few project leaders report that the RCN has
played a role after the end of the project. Neither has it helped much with
establishing dialogue and networks.

Few project leaders believe that the projects would have been carried out without
changes, if they had not received RCN funding. Approximately two thirds would
have dropped the project entirely or put the project on ice.

Institute based project leaders are in general satisfied with the payment routines and
with the evaluation and the amount of time taken to process the application.
However, institutes are not so positive to the contribution that RCN has given firms.
Few of these project leaders evaluate that the RCN has contributed to a basis for
future innovation, change or improvement for those companies participating in the
project. Nor do they feel that the RCN’s research priorities fit well with the research
needs of the companies in the project.
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Chapter 4. Survey of Provis/Foriss data

4.1 Introduction®

One major problem facing us when preparing this report is the lack of data
considering user driven R&D as a whole, including figures from both of the relevant
divisions of the RCN, the Bio-production and Processing Division (BF) and the
Industry and Energy Division (IE). BF does use the Foriss database, and to a limited
extent the Provis database. Nevertheless, BF does not to the same extent produce
comparable statistics of a sufficient quality.

Given the limited resources available, we have decided to focus on the IE programs
in this part of the report. If BF data are included, this will be noted. Furthermore, as
the IE data can only be considered comparable from 1998 onwards, we have decided
to concentrate on recent data.

4.2 General information

4.2.1 Total IE portfolio

Industry and energy’s total portfolio was close to NOK 1.8 billion in 2000. Industry
financed 63 percent of this (NOK 1.1 billion). Hence each krone financed by the
RCN gave an additional 1.7 kroner from industry.

Table 4.2.1: IE budget 2000 per December 2000. NOK 1000.

Total Total Spending
Sector available spending as % of
budget 2000 available
2000 budget
ICT and service society 196 071 181 341 92,5 %
Natural and energy resources 148 001 137 381 92,8 %
Maritime and offshore 85 993 84 311 98,0 %
Biological resources ffood 26 371 26 002 98,6 %
Other landbased industries 104 910 99 256 94,6 %
Knowledgebase 16 772 15 024 89,6 %
Total user oriented R&D 578 117 543 315 94,0 %
Networking and innovation systems 103 982 94 467 90,8 %
Total productivity 24 535 21416 87,3 %
Total innovation measures 128 517 115 883 90,2 %

Source: RCN IE

Although IE figures give a fairly good impression of RCN User driven research, they
do not include data for the Bio-production and Processing Division (BF). The
following table, which shows total R&D expenses — not only RCN funding —
includes BF data. Note: These numbers are for 1999, not 2000.

3 Sources: Foriss and Provis data, and IE annual reports 1994 to 2000.
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Table 4.2.2 Total costs user- oriented programs 1999, IE and BF, NOK mill.

Tot.al Financed by RCN as  Other sources specified

project  "RCN Other % of Company  Other Other

costs funding  sources total investmen  private  public

ts sources  sources

Delivery ind. to the 220.7 72.6 148.2 32.9% 94.5 49.5 4.2
energysector
ICT and manufacturing 498.6 1701 3285 34.1% 301.9 23.6 3.0
Maritime activities 178.2 54.2 124.0 30.4% 94.3 25.3 4.4
Processindustry 316.7 96.1 220.6 30.3% 212.5 7.3 0.8
Construction 98.8 32.5 66.4 32.8% 55.8 6.2 4.3
Bio- and food production 129.8 741 55.7 57.1% 55.6 0.1
Services 1371 66.8 70.3 48.7% 55.4 11.7 3.2
Branch independent 253.6 138.0 115.7 54.4% 89.6 22.8 3.4
measures
Total 1833.6 704.3 1129.3 38.4% 9596 1464 23.3

Source: RCN Arsrapport 1999 11, p. 50.

4.2.2 Commissions for R&D, R&D institutions

In 2000 the user oriented programs of IE generated R&D commissions to institutes,
universities and colleges for NOK 500 million (77 percent of IE budget).

Table 4.2.2: Total costs, IE contribution and industry commissioning of R&D serv-
ices from Norwegian R&D institutions (institutes, universities and colleges) 2000.
NOK million.

Total out of Industry R&D investments in % of

Sectors costs these commissions Toal RCN-

RCN of R&D from costs funding

funding R&D-institutions

ICT and service society 520,8 181,3 109,0 20,9 % 60,1 %
Natural resources and energy 421,7 137,4 193,7 459 % 141,0 %
Maritime and offshore 272,0 84,3 36,2 13,3 % 429 %
Biological resources / Food 83,9 26,0 21,9 26,1 % 84,1 %
Other landbased industries 293,2 99,3 107,2 36,6 % 108,0 %
Knowledgebase 15,7 15,0 0,2 1,0 % 1,1 %
Total user oriented R&D 1607,1 543,3 468,1 291 % 86,2 %
Networking and innovation systems 121,6 94,5 32,0 26,3 % 33,9 %
Total productivity 47,6 21,4 9,6 20,3 % 451 %
Sum innovation measures 169,3 115,9 41,6 24,6 % 35,9 %
Sub total 1776,4 659,2 509,7 28,7 % 77,3 %

Source: RCN IE

4.2.3 Projects

In 2000 IE initiated 400 new projects, claiming 33 percent of IE’s total investments
this year (NOK 234 million). The average size of all IE projects was approximately
NOK 933,000, being on the same level as in 1999.

54 percent of the projects have an annual funding of more than NOK 500,000, 27
percent more than NOK 1 million. 27 projects received more than NOK 3 million.
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Table 4.2..3: IE allocations 2000 according to project size. Number and NOK mill.

Number of projects 2000 Allocations (NOK mill)
Allocation R&D projects Other R&D proejects Other
Main Pilot projeects Main Piot projects
project project projects projects
Less than NOK 100,000 27 16 20 1,6 0,8 0,9
NOK 100,000 - 299,999 131 52 33 25,7 8,2 5,7
NOK 300,000 - 499,999 140 21 18 53,1 7,3 6,2
NOK 500,000 - 999,999 182 8 21 126,6 5,6 14,0
NOK 1,000,000 - 2,999,999 147 11 226,7 16,9
More than NOK 3 mill. 27 1 176,7 5,2
Total all projects 2000 654 97 104 610,4 22,0 49,0
Total all projects 1999 660 128 108 615,0 19,8 42,5
Average project size
Project allocations 2000 0,933 0,226 0,471
Project allocations 1999 0,930 0,150 0,390

Source: RCN IE

Table 4.2.4: Comparison IE allocations 1997 and 2000 according to project size.
Number and NOK 1000.

R&D projects (1) 97 R&D projects (1) 97 R&D projects 00 R&D projects 00
Project size No Allocation No Allocation
No % NOK 1000 % No % NOK 1000 %

Less than NOK 100,000 127 13 % 7 321 1% 43 6 % 1605 0%
NOK 100,000 - 299,999 271 29% 48 566 7% 183 24 % 25720 4%
NOK 300,000 - 499,999 146 15% 53 547 8 % 160 21 % 53 077 9 %
More than 500.000 404 43 % 590912 84 % 365 49% 529965 87 %
Total all projects 948 100 % 700346 100 % 751 100 % 610367 100 %

1) Incl. scholarships, Source RCN IE/STEP

More than 1500 Norwegian companies took part in IE projects in 2000 (including the
BRO/BRIDGE program of 457 projects). 385 of these 1500 companies participated
as contract partners, and out of these some two thirds were small and medium sized
companies.

As many as 70 percent of the co-operating companies (samarbeidsbedrifter) were
SMEs. More than 1000 SMEs took part in one or more of the IE projects in 2000.

Table 4.2.5: Participating Norwegian companies IE user-oriented programs 2000
(BRO/BRIDGE projects not included), number of employees, percentage of n com-
panies.

Number of Number of Percentage
employees companies

0-1 17 2%

2-5 74 7%

6-20 146 14%

21-50 185 18%

51-100 161 15%

101 - 250 193 18%

251-500 133 13%

> 500 144 14%

Source: RCN IE
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The fact that as many as 1500 companies are involved in IE projects, means
according to IE, that the majority of the companies classified as ‘R&D performers’
(FoU-utforende) by Statistics Norway takes part in one or more of IE’s user oriented
projects. In 1999 Statistics Norway counted 1474 branch uni